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ABSTRACT

Literature review/background information. Health care expenditures have continuously
grown during the past decades. One way to reduce healthcare expenditures for families, a
heavy economic burden for some, is for physicians to shift to prescribing less expensive
bioequivalent generic drugs instead of more expensive brand-name drugs. The use of less
expensive generic bioequivalent drugs instead of brand-name can reduce prescription drug
expenditures and make healthcare for families more affordable. The aim of the study was to
measure the magnitude of the problem among general practitioners working in Yerevan
polyclinics and assess and characterize their knowledge about generic vs. brand-name drugs,
perceptions and prescribing practices, for the purpose of finding effective ways to increase
generic drug prescription proportions over that of brand-name drugs.

Methods. The study design was an analytical cross-sectional survey. The Institutional Review
Board of the American University of Armenia reviewed and approved the research protocol.
The study population included general practitioners working in polyclinics in Yerevan. The
study conducted a stratified cluster sampling of 124 eligible GPs from twelve communities of
Yerevan. Basic descriptive statistics were used for describing demographic characteristics.
Simple and multivariate linear regression analyses were performed to test the associations
between independent variables (demographic characteristics, generic drug knowledge score, generic
drug perception score and dependent variables (practice score).

Results and Discussion. All surveyed GPs were female, the mean age was 50.7 years old, the
mean work experience was 24.8 years, and on average they wrote 11 prescriptions per day.
Most of the respondents (82%) prescribed generics less than half the time for the five most
prescribed drugs when given a choice, 79% of participants indicated that they would prefer to
use brand-name drugs for themselves and for their family members, and 90% were concerned
about the effectiveness and safety of generic drugs. Findings showed that higher generic drug
knowledge score was associated with higher proportions of generic drugs prescribed,
indicating that the negative beliefs towards generic drugs were associated with reduced
confidence in generic drugs and reduced prescribing of generic drugs over equivalent brand-
name drugs.

Conclusion and recommendations. The current study found a positive association between
generic drug knowledge score and generic drug prescription practices, indicating that correct
and positive knowledge towards generics could lead to increased prescription rates of generic
drugs. It is recommended that knowledge among GPs and other physicians should be raised
about the safety and effectiveness of generic drugs, leading to an increase of generic drug
prescription rates and reducing the burden of drug expenditures on families.
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LITERATURE REVIEW /INTRODUCTION

Health care and drug expenditures have been increasing rapidly in most countries over the
past few decades (1). One of the reasons for increased drug expenditures is the increasing
frequency of physicians prescribing more expensive brand-name drugs and fewer generic
drugs (1). A brand-name drug has a trade name and it is protected by a patent. Drug
companies that hold international patent rights have the exclusive right to produce a new
drug for fifteen to twenty years after its development. After that, other companies can start
making generic versions of the same drug. Generic medicines have an important place in
health care because they are less expensive and equivalent to the brand name drug. A
generic drug is equivalent to its brand-name drug in active ingredients, dose, dosage form
and bioequivalence (2). Generic drugs are copies of brand-name drugs that have exactly
the same intended use, effects and side effects, route of administration, risks, safety, and

strength as the original drug (2).

In most countries, including Armenia, physicians decide which drug to prescribe;
physicians have the power to determine the particular drug to be taken by a patient (3).
Physicians often refer to drugs by their brand-names, resulting in brand-name drugs being
dispensed even when less expensive bioequivalent generic alternatives are available (3).
By prescribing a generic drug physicians reduce household expenditures spent on drugs,
thus reduce the burden on families and allowing more family resources to be spent on food,
clothing, transportation, and other products and services. Physicians may prefer brand-
names for a variety of reasons. It is often easier to remember brand-names (especially

given advertising promotions) than generic names and easier to pronounce (4). Some



physicians believe that brand-name drugs are more effective than their generic counterparts
(4). In 2000, 25 of the most commonly mentioned drugs were referred to by their brand-
names 89% of the time in the United States of America (U.S.) (5). Another study reported
that over 23% of the surveyed U.S. physicians expressed concerns about the effectiveness
of generic drugs, with more than a quarter of these preferring to use brand-name drugs for
themselves or for their families (6). These negative perceptions about generic drugs
represent a potential barrier to generic drug use (6, 7). A study conducted in Slovenia in
2006 found that general practitioners (GPs) were willing to use generic drugs if they were
cheaper than their equivalent brand-name drugs and if evidence-based information was

provided to these GPs assuring them of the bio-equivalence of generic drugs (8).

Many studies are conducted to test the therapeutic bio-equivalence of generic drugs prior to
marketing and there is a wealth of available published studies assuring the safety and
efficacy of these generic drugs (9-11). In the U.S. generic drugs are 80% less expensive
than brand-name drugs (12, 13). Prescribing brand-name drugs when there are bio-
equivalent generic drugs unnecessarily increases household healthcare and drug
expenditures both in developing and developed countries (14). According to the World
Health Organization (WHO), having Standard Treatment Guidelines and Essential Drug
Lists (which includes generic drugs) could promote rational use of medicines and

substantially lower medical expenditures (15).



Situation in Armenia

Armenia is especially challenged with drug prescribing problems and lacks regulatory
mechanisms for prescribing drugs (16, 17). In 2005, the Rational Pharmaceutical
Management (RPM) Plus program conducted a study in Armenia with the assistance of the
Ministry of Health (MoH) to compare physicians’ prescribing practices with
internationally-accepted recommendations - Standard Treatment Guidelines (STGs). This
study included an assessment of current primary health care prescribing practices and
explored alternatives for improved effective low-cost pharmaceutical management schemes
for primary health care. The study found a lack of drug cost controls in physicians’
prescribing practices - new generation drugs or combinations of drugs (which are generally
more expensive) were prescribed when effective less-costly generic drugs were available.
One key finding was that though STGs were available in Armenia, they were not always
available in all primary care facilities. This study suggested that implementing STGs could

reduce treatment costs in Armenia (16, 17).

To date, no other study examined factors associated with patterns of brand-name versus
generic drug prescribing practices by physicians in Armenia. Understanding these
associations may identify areas for improvement and to provide direction for effective
interventions that increase prescribing rates of generic drugs, thus reducing the cost burden

for Armenian families.



Research Questions

It is important to understand if physicians in Armenia prefer prescribing brand-name drugs
over generic drugs and what factors might be contributing to prescribing brand-name drugs
over generics. The research questions of the study were:
1. What was the percentage of GPs working in polyclinics in Yerevan who prefer to
prescribe brand-name drugs when there are bioequivalent generic drugs available?
2. What were the associations between demographic characteristics of GPs working in
polyclinics in Yerevan and prescription practices of generic and brand-name drugs
among these GPs?
3. What were the associations between knowledge of generic drugs and prescription
practices of generic and brand-name drugs among general practitioners (GPs) working
in polyclinics in Yerevan?
4. What were the associations between perceptions of generic drugs and prescription
practices of generic and brand-name drugs of general practitioners (GPs) working in

polyclinics in Yerevan?

METHODS

The study was designed to evaluate characteristics and associations with generic and brand-
name drug prescription practices among GPs, the first point of contact for majority of the
population. Inclusion criteria for the study population included GPs currently working in
polyclinics in Yerevan who knew Armenian. Narrow specialists were excluded because the
questionnaire was specifically designed for the GPs. The sampling frame included GPs

working in polyclinics in Yerevan. The study team obtained the list of polyclinics in



Yerevan from the Yerevan Municipality, with a total number of 336 GPs working in 23

polyclinics.

Sample size

For the sample size calculation there were no estimates available on prescribing practices
of generic drugs in Armenia; therefore, proportions were used from a study where 93%
of less experienced GPs prescribed generics most of the time and 78% of more
experienced GPs prescribed generics most of the time (18). These assumptions (along
with the limited target population of 336 GPs, 95% confidence interval and 80% power)

were used to calculate a sample size of 124 GPs for the study (19).

7T o V0 R, )

n =
(P,-P)

Taking into consideration a refusal rate of 30%, the study would need to approach 177
GPs to reach the desired sample size.

Setting

The sampling frame included GPs working in polyclinics in Yerevan. The study team
obtained the list of polyclinics in Yerevan from the Yerevan Municipality, with a total
number of the 336 GPs working in 23 polyclinics. Based on the required sample size
(calculated to bel77) with 12 communities in Yerevan, the goal was set to complete
interviews with 14-15 GPs per community. In each community the study selected the

polyclinic with the largest number of GPs and approached all available GPs in that



polyclinic and invited to participate in the survey. If the required number of 14-15 GPs (per
community) was not yet achieved in the largest polyclinic, then the next largest polyclinic
in that community was selected to complete the remaining interviews. Only in one
community where there was just one polyclinic the required number of interviews was not
achieved; the total number of available GPs to be interviewed in this community was only
four. To achieve the final sample size of 177, more interviews were conducted in a much

larger community with more GPs.

Design and measurement

The study was a cross-sectional survey using a structured questionnaire adapted from a 23
item survey instrument used in a similar study (18), with additional pretested questions to
get the necessary information to address the current study’s research questions. The final
survey instrument contained three sections: 1) items related to GPs’ demographics, 2) items
related to GPs’ knowledge and perceptions towards brand-name and generic drugs, and 3)
items related to GPs’ practice of prescribing brand-name and generic drugs. Two
experienced members of the Pharmacy faculty of the Yerevan State Medical University
reviewed the first draft of the questionnaire. They checked for the face validity of the
instrument and provided feedback, based on which the student investigator improved the
questionnaire. The modified version of the questionnaire was pretested among eight GPs
and further minor changes were made. In its final form, the survey questionnaire included
four demographic items, six items to measure knowledge, seven items to measure

perception, and six items to measure practice of prescribing generic and brand-name drugs.



The student investigator administered the face-to-face survey in Yerevan polyclinics where

the GPs work.

Variables

Variables include gender, age, years in practice, number of prescriptions per day, and
knowledge, perceptions and practice of GPs regarding generic vs. brand-name drugs.
Independent variables included demographic characteristics (gender, age, years in practice
and number of prescriptions per day), generic drug knowledge score (six questions on

knowledge) and generic drug perception score (seven questions on perceptions).

Both the generic drug knowledge score and the generic drug perception score were summed
up over the individual knowledge and perception questions, respectively. All questions
were measured on a 5-point Likert scale. The generic drug knowledge score was summed
over six generic drug knowledge statements and the generic drug perception score was

summed over seven generic drug perception statements.

Outcome variables included the practice score (for the most frequently used five drugs) and
prescriptions for four common diseases for primary health care facilities (hypertension,
pneumonia, type-2 diabetes, and diarrhea). Based on the mentioned four diseases,

additional cumulative practice score was developed including the four questions.

The generic drug prescribing practice score was computed based on whether the most

frequently prescribed five drugs (as reported by GP study participants) were brand-name or



generic. Generic drug prescriptions were assigned a value of 1. Brand-name drug
prescriptions were assigned a value of 0. The generic drug prescribing practice score was
computed by dividing the count of reported generic drug prescriptions by the total number
of responses and then multiplied by 100% to change the computed proportion into percent.
The generic drug prescribing practice score was presented as the percent of generic drugs
prescribed out of the most frequent drugs prescribed. All reported “most frequently
prescribed” drug prescriptions that were brand-name and did not have a generic equivalent
registered in Armenia or were generic and did not have brand-name equivalent registered in
Armenia were considered as missing. Only those reported “most frequently prescribed”
drug prescriptions where the physician had the option to choose brand-name or generic

equivalent were included in the computation.

ANALYSIS
The student investigator entered the collected data into an electronic database in the
statistical software SPSS 11 for Windows, then cleaned it (checking for unusual and

extreme values through frequencies and graphical methods).

The study first conducted univariate analyses providing descriptive statistics, including
frequencies, means and medians for study variables. This was followed by bivariate
analyses testing simple associations between independent variables individually with the
dependent variable, using simple linear regression analysis, the t-test and the chi-squared

test. The study used multivariate linear regression for testing associations between



independent variables and the dependent variable while controlling for confounding and for

testing interactions.

ETHICAL ISSUES
The Institutional Review Board (IRB) in the College of Health Sciences reviewed the

research protocol and gave approval to proceed with the field work.

RESULTS

Response rate

From the 14 polyclinic directors approached for permission to conduct interviews in their
facility, 13 provided permission to approach GPs and one refused. The student investigator
approached 183 eligible GPs with 124 of them providing consent; the response rate was

approximately 68%.

Demographic characteristics

All GP respondents were women. The age of participants ranged from 26-69 years old,
with a mean age of 50.7 years and a median age of 53 years. Years of practice ranged from
one to 47 years, with a mean of 24.8 years and a median of 26 years. Participants reported
about 11 prescriptions per day. Table 1 presents demographic characteristics of

participants.

GPs’ practice in prescribing generic/brand-name drugs




Based on reported prescribing practices of generic vs. brand-name drugs for the five most
frequently prescribed drugs as identified by GP participants,35% of GP participants
prescribed generics less then half of the time and about 48%f all participants prescribed
generics less than 25% of the time for the five most prescribed drugs when given a choice.
Only 8% of all participants always prescribed generic drugs. See Table 1 for further details
of the distribution of generic/brand-name prescription patterns for the five most frequently

prescribed drugs.

The study also asked about drug prescriptions for common diseases seen by GPs. Over
67% of the participants reported prescribing generic drugs for the treatment of pneumonia
or bronchitis most of the time (Graph 1). Among those who responded, the majority of the
participants (88%) most of the time prescribed brand-name drugs for treatment of
hypertension, and only about 12% mostly prescribed generics (Graph 2). About 75% of
participants mostly prescribed brand-name drugs for treatment of diarrhea, and about 25%

most of the time prescribed generics (Graph 3).

About 79% of participants indicated that they preferred to use brand-name drugs for
themselves and for their family members. The reported reasons for this personal preference
included beliefs that the effectiveness of brand-name drugs was higher than generics (40%
of those respondents who preferred brand-name drugs), that brand-names were safer (20%),
pharmaceutical companies’ producing brand names were more credible (5%) and other
reasons with smaller percentages (purity and quality of the brand name drug). About 17%

of all respondents indicated that they believed there was no difference between brand-name

10



drugs and generics. Approximately 4% of GPs preferred generics for themselves and for

their family members (Graph 4).

GPs’ knowledge about generic drugs

About 93% of GP participants correctly identified the correspondence of generic drugs with
their brand-name equivalents; 62% of GPs also knew that the dosage form for generic drugs
should be the same as for their corresponding brand-name drugs. Approximately 70% of
all respondents correctly identified that dosage for generic drugs and their equivalent brand-
name drugs were the same. Only 28% of participants identified generics equally effective
as brand-name drugs, 29% knew that generics did not produce more side effects, and 23%
knew that generics were currently required to meet the same standards as brand-name drugs
(according to international standards and regulations (12)). Moreover, 77% of GPs thought
that generics should meet higher standards than brand-name drugs. Table 2 presents details

about GPs knowledge.

The mean cumulative knowledge score was 19.7 (out of 30 possible) ranging from 12 to 27.

GPs’ perceptions concerning generic drugs

Approximately 84% of respondents believed that standard guidelines were needed to
inform physicians on brand-name drug substitution. The majority of GPs (70%) agreed that
patients should be provided with adequate information on generic medications. More than
half of the respondents (54%) stated that advertising by drug companies influences their

prescription patterns. About 90% of the GP participants indicated that they needed more
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information on the safety and effectiveness of generic drugs, and more than 90% of GPs
stated that socio-economic status of the patients influenced their prescription practice.
More than 90% of respondents stated that pharmaceutical company’s credibility could
influence their choice of medicine. Only 15% reported that product bonuses offered by
pharmaceutical companies influenced their choice of medicine. Table 3 presents details

about GPs perceptions of generic drugs.

The mean cumulative perception score was 15.4 (out of 30 possible) ranging from 9 to 30.

Comparison between generic and brand-name prescribing GPs for individual diseases:

pneumonia, hypertension and diarrhea in terms of demographic factors, knowledge score and

perception score

Diabetes was not analyzed as there was no data for the variable (most of the GPs stated that
they refer the patients with 2" type diabetes to endocrinologists).

For the specified diseases of pneumonia and hypertension, based on t-test, there were no
statistically significant difference for age, years of practice, knowledge score or perception
score with whether the GP prescribed generic or brand-name drugs (Tables 4.1 and 4.2
respectively). However for diarrhea, though there are no statistically significant difference
for age, years of practice, or perception score with whether the GP prescribed generic or
brand-name drugs, there is a highly statistically significant (p=.006) difference between

knowledge score and whether the GP prescribed generic or brand-name drugs (Table 4.3).

12



Cumulative practice score consisting of four disease specific questions was also analyzed
towards all independent variables and there was no statistically significant association

found. There was no change either when testing for the confounding.

Simple linear regression for testing associations of generic drug knowledge score and

demographic factors with generic/brand-name prescribing practice score

The associations for the generic drug knowledge score and GP demographic characteristics
with the outcome generic/brand-name prescribing practice score was first analyzed using
simple linear regression for unadjusted bivariate associations. The bivariate unadjusted
association between knowledge score and practice score were statistically significant. The
results showed that higher generic drug knowledge score was associated with higher
proportions of generic drugs prescribed (Table 5.1). For every increase in five points in the
GPs’ knowledge score, there was approximately an 11 percentage increase added to the
proportion of generic drugs prescribed. Individual-testing of demographic characteristics of
GPs (age, gender, years of practice and number of prescriptions per day) using unadjusted
simple linear regression found no statistically significantly associations (Table 5.2).
Multiple linear regression (MLR) was performed to further explore these associations,
adjusted for potential confounders between independent variables. In multivariate linear
regression analysis that included only demographic characteristics (to control for potential
confounding between demographic characteristics) in the model with the generic/brand-
name prescribing practice score as the outcome, there were still no statistically significant
characteristics (Table 5.3). Likewise, with the generic drug knowledge score added to this

model as an additional independent variable, there was no change in either the magnitude of

13



the coefficient or the statistical significance for knowledge from the simple linear
regression results for knowledge, thus there was no confounding by the demographic
characteristics on knowledge score. The demographic characteristics remained statistically
non-significant in this model (Table 5.4). Thus the final linear regression model for generic
drug knowledge score with the generic/brand-name prescribing practice score as the
outcome excluded the demographic characteristics. Interactions were also tested, and there
was no statistically significant interaction found within demographic variables or between

demographic variables with the knowledge score.

Associations of generic drug perception score and demographic factors with generic/brand-name

prescribing practice score

The bivariate unadjusted association between the generic drug perception score and the
generic/brand-name prescribing practice score were not statistically significant (Table 5.5).
To test for confounding demographic variables were added to this model, but no
statistically significant confounding by the demographic characteristics on perception score
was present (Table 5.6). Interactions were also tested and there was no statistically
significant interaction found within demographic variables or between demographic

variables with the perception score.

Separate analysis was conducted individually with the statements that made up the

perception score. After applying Bonfferoni’s adjustment, no statistical significant

association was found between perception questions and practice score (Table 5.7).
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DISCUSSION

Substituting more expensive brand-name drugs with their bio-equivalent generic drugs,
when writing prescriptions, is considered one of the most effective ways to reduce the
financial burden on families due to health expenditures (1). This is especially a rational
approach because generics fall under the same regulatory and testing standards as their
equivalent brand-name drugs and thus, share the same effectiveness , safety and side-effects
as their brand-name counterparts—the beliefs that brand-name drugs are better that their
generic equivalents is incorrect and not evidence-based. This problem needs attention in
Yerevan, where GPs in polyclinics were found to more often prescribe brand-name drugs
over that of bio-equivalent generic drugs. Among GPs’ five most often prescribed drugs
(as identified by them), were brand-names more often than the available generics and more
than a third of all GPs reportedly always prescribed brand-names for their five most
frequently prescribed drugs. Almost four-out-of-five GPs reportedly prefer to use brand-
name drugs for themselves and their families, with 60% citing the incorrect belief that
brand-names were either better or safer than generics. Similar distrust towards generic

drugs by physicians has also been found in other countries (6, 7, 8).

The study found that for Yerevan polyclinic GPs, years of professional practice, number of
prescriptions prescribed per day and age were not associated with the percent of drugs
being prescribed. The findings on age and years of practice was in contrast with a study
conducted in Malaysia, where younger physicians with fewer years of practice were more
likely to prescribe generic drugs (18). This might reflect differences in how the two

medical systems work or in differences in the consistency of medical instruction content
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concerning generic and brand-name drugs over time. Also, these differences may be also
due to differences in type of physician. City polyclinic GPs may have different bases of
generic drug knowledge and behaviors compared to other specialized physicians that made

up other study populations.

This study found that Yerevan polyclinic GPs who participated in this study, were limited
in their knowledge regarding the safety and effectiveness of generic drugs. Though a high
percentage of the participants was able to identify correctly the generic’s equivalence of
brand-name drugs, dose and form of dosage, more than half of the respondents thought that
manufacturing standards for generics were not as stringent as for brand-name drugs and;
and more than 70% of respondents believed that generic drugs produce more side effects
and are less effective when compared to their brand name equivalents. A positive
association was found between knowledge score and generic prescription practices; this
indicated that incorrect knowledge reduced confidence in generic drugs and thus reduced
the prescribing of these generic drugs and increasing prescribing of equivalent brand-name
drugs. The more correctly physicians were informed on the equivalence of generic drugs
with their brand-name counterparts, the more frequently these physician prescribed generics
over brand-names. This finding was similar to that reported in France, where physician’s
lower prescriptions rates of generic drugs were due to their incorrect belief that generic

drugs produced more side effects than brand-name drugs (20).

More than half of the respondents indicated that advertising and pharmaceutical company’s

credibility influences their choice of medicines; brand-name medicines are larger profit-

16



makers for drug companies and thus the drug companies have incentive to promote their
brand-name drugs. This finding is consistent with the findings of a published paper that
reviewed twenty nine published studies conducted in different countries (U.S., Holland,
Canada, Australia, etc) (21). However, though only 15% of respondents reported that
product bonuses from drug companies influence their prescribing practices, this percent
may biased towards lower values due to physicians bias—physicians may be more likely to
lie about these influences or are possibly not even aware of how much product bonuses
influenced them. Such influences are more likely to lead to more frequent prescribing of
newer, more expensive brand-name drugs that have no evidence-based advantage over

generics.

More than 90% of GPs indicated that they needed more information regarding generic drug
safety and effectiveness , indicating an area of improvement to reduce the distrust in
generic drugs. Furthermore, most GPs indicated that it is important to establish closer
collaboration between physicians and pharmacists and to provide patients with more
information regarding generic drugs, which is similar to findings in Malaysia (18). These
findings provide a target for programs educating physicians, pharmacists and patients on

the evidence-based equivalence of generics.

The overall generic drug perception score was not associated with the generic drug
prescription practices- suggesting that despite concerns and suspicions about generic drugs,
physician’s prescription practices are decided more on what they believe is correct

evidence-based knowledge, regardless of their perceptions. So the study does suggest that
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there is a lack of confidence among physicians towards generics, and knowledge is the

target area to be improved for higher utilization of generics.

STRENGTHS AND LIMITATIONS

One of the strengths of the study is that the research investigating the issues of generic
versus brand-name drugs was conducted in Armenia for the first time. The study was
conducted in polyclinics located in all twelve communities of Yerevan, so the results could

be generalized among GPs working in Yerevan.

Limitations in the study include possible biases involving less-than-truthful answers to
some sensitive questions regarding incentives for drug sales from drug companies and
interactions among GPs and pharmaceutical companies. In addition, because the study was
cross-sectional in design the direction of causality was not always clear in some cases,
where generic drug prescription practices may also harden or influence beliefs in generic
drug characteristics. It was also impossible to assess potential gender differences among
GPs in Yerevan polyclinics because the participant GPs were all women. The findings
from this study cannot be generalized to other physicians in Armenia, as all the respondents

were general practitioners from Yerevan.

CONCLUSION AND RECOMMENDATIONS
The current study found a positive association between knowledge score and generic
prescription practices, indicating that training programs for GPs to improve their

knowledge about generic drugs could lead to increased prescriptions of generic drugs.
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This study would recommend conducting similar studies among GPs from marzes and
among other specialist physicians to understand their prescribing practices and find ways to

improve them to reduce drug expenditures and the financial burden on families, especially

those living in poverty.
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Table 1: Demographic and prescribing characteristics of GPs participating in the study

TABLES AND GRAPHS

Variable Name % (N)
Gender
Male 0% (0)
Female 100% (124)
Age
20-40 16.1% (20)
41-60 58.1% (72)
60> 25.8% (32)

Years in practice

0-10 11.3% (14)
11-20 20.2% (25)
21-30 28.2% (35)
31-40 24.2% (30)
40> 16.1% (20)
Number of prescriptions per day
0-10 63.7% (79)
11-19 27.4% (34)
20> 8.9% (11)

Distribution of GPs percent of
prescribing generics for five most
frequently prescribed drugs

47.5% (55) GPs
34.5% (40) GPs
10.3% (12) GPs
7.9% (9) GPs

25% of the time or less
26%-50% of the time
51%-75% of the time
76% of the time or greater
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Table 2: Percentages (numbers) of GPs’ responses to generic drug knowledge

Knowledge score is 19.7 (12-27)

, Strongly : Strongly
Variable name agree Agree Neutral Disagree disagree

1. Bioequivalence 48.4% (60) 43.5% (54) 2.4% (3) 4.8% (6) 0% (0)
2.Dosage form 23.4% (29) 37.9% (47) 20.2% (25) 16.9% (21) 0.8% (1)
3. Dose 33.9% (42) 42.7% (53) 10.5% (13) 10.5% (13) 0.8% (1)
4. Effectiveness 12.1% (15) 35.5% (44) 23.4% (29) 27.4% (34) 0.8% (1)
5. Side effects 8.9% (11) 29.8% (37) 31.5% (39) 28.2% (35) 0.8% (1)
6. Safety standards 39.5 (49) 31.5% (39) 5.6% (7) 20.2% (25) 2.4% (3)
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Table 3: Percentages (numbers) of GPs’ responses to generic drug perceptions

Perception score is 15.4 (9-30)

i Strongl
Variable name i Agree Neutral Disagree St_rongly
agree disagree
1.STG 40.3% (50) 39.5% (49)  7.3% (9)  12.1%(15) 0% (0)
2. Patient information ~ 26.6% (33) 43.5% (54)  8.1% (10)  21.0% (26) 0% (0)
3. Advertisement 10.5% (13) 39.5% (49)  13.7% (17) 31.5% (39)  4.0% (5)
4 Informationonsafety o0 500 45y 53206 (66)  32%(4)  56%(7)  0.8% (1)
and efficacy o7 e e o7 o7
>. Patient’s socio- 5320 (66) 37.1% (46)  16% (2)  4.8%(6)  0.8% (1)
economic factor ' ' ' ' '
6. Credibility of the
2% .5% (4 % 5% %
manufactures 53.2% (66) 39.5% (49) 0% (0) 6.5% (8) 0% (0)
7. Pharmaceutical
3.2% (4)  8.9.9%(11) 25.8%(32) 45.2% (56) 12.9% (16)

companies bonuses

Table 4.1: Bivariate unadjusted analysis of potential risk factors for prescribing generic vs. brand

name drugs for pneumonia

Variable name GPs prescribing brands GPs prescribing generics P-value
(t-test)
Age 49.5 51.3 0.69
Years of practice 23.5 25.4 0.45
Knowledge Score 19.9 19.7 0.28
Perception Score 19.5 18.9 0.80
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Table 4.2: Bivariate adjusted analysis of potential risk factors for prescribing generic vs. brand

name drugs for hypertension

Variable name

GPs prescribing brands GPs prescribing generics P-value
(t-test)
Age 50.8 48.6 0.67
Years of practice 25.0 22.6 0.93
Knowledge Score 19.7 20.1 0.59
Perception Score 19.1 18.2 0.29

Table 4.3: Bivariate adjusted analysis of potential risk factors for prescribing generic vs. brand

name drugs for diarrhea

Variable name

GPs prescribing brands GPs prescribing generics P-value
(t-test)
Age 51.4 48.1 0.31
Years of practice 25.5 22.6 0.28
Knowledge Score 19.4 20.0 0.006
Perception Score 19.6 19.3 0.78
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Table 5.1: Bivariate unadjusted simple linear regression analysis between generic drug
knowledge score and generic drug prescribing practice score as the outcome variable

Independent Variable Coefficient P-value 95% Confidence
Interval
Knowledge of GPs of generic 0.219 <0.019 (0.038, 0419)
medicines

Table 5.2: Bevariate unadjusted linear regression analysis between age, years of practice,
number of prescriptions per day and practice score as the outcome variable

Independent Variable Coefficient P-value 95% Confidence
Interval
Age of participants 0.125 0.183 (-0.018, 0.093)
Years of practice 0.072 0.440 (-0.028, 0.065)
0.127 0.176 (-0.034, 0.185

Number of prescriptions per day

Table 5.3: Multiple linear regression analysis of demographic characteristics adjusted for
confounding with generic prescribing practice score as the outcome variable

Independent Variable Coefficient P-value 959% Confidence
Interval
Age of participants 0.389 0.123 (-0.032, 0.266)
Years of practice -0.308 0.220 (-0.203, 0.047)
Number of prescriptions per 0.103 0.280 (-0.051, 0.173)

day
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Table 5.4: Multiple Linear Regression analysis adjusted for potential confounding with generic
drug knowledge score as the independent variable and generic prescribing practice score as the
outcome variable

Independent Variable Coefficient P-value 95% Confidence
Interval
Age of participants 0.343 0.166 (-0.043; 0.249)
Years of practice -0.249 0.312 (-0.185, 0.060)
Number of prescriptions per 0.131 0.165 (-0.034, 0.195)
day
Knowledge of GPs of generics 0.219 0.019 (0.038, 0.419)

Table 5.5: Unadjusted bivariate simple linear regression analysis between generic drug
perception score and generic drug prescribing practice score as the outcome variable

Independent Variable Coefficient p-value 95% Confidence
Interval
Perceptions of GPs of generic 0.07 0.48 (-0.109, 0.228)
medicines

Table 5.6: Multiple linear regression analysis controlling for potential confounding with generic
drug perception score and generic prescribing practice score as the outcome variable

Independent Variable Coefficient p-value 95% Confidence
Interval
Age of participants 0.443 0.087 (-0.020, 0.285)
Years of practice -0.348 0.172 (-0.216, 0.049)
Number of prescriptions per 0.126 0.200 (-0.043, 0.204)
day
Perceptions of GPs of generics 0.089 0.359 (-0.092, 0.251)
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Table 5.7: Unadjusted bivariate simple linear regression analysis between individual generic

druqg perception statements and generic drug prescription practice score as the outcome variable

Independent Variable

Coefficient

p-value

959% Confidence
Interval

I believe we need a standard guideline
to both GP’s and pharmacist on brand
substitution process

0.22

0.02

(0.120, 1.260)

I think patient should be given an
enough information about generic
medicines in order to make sure they
really understand about the medicines
they take

0.17

0.07

(-0.049, 1.032)

| believe advertisement by the drug
companies will influence my future
prescribing pattern

-0.05

0.56

(-0.660, 0.353)

I need more information on the issues
pertaining to the safety and efficacy of
generic medicines

0.02

0.82

(-0.631, 0.788)

Patient’s socio-economic factor will
affect my choice of medicines

0.01

0.93

(-0.661, 0.716)

Credibility of the
manufactures/suppliers are my
concern when prescribing medicines

-0.03

0.73

(-0.829, 0.583)

Pharmaceutical companies product
bonuses will influence my choice of
medicines

-0.11

0.23

(-0.964, 0.242)
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Graph 1: The percentages of GPs who prescribed brand-name and generic drugs for treatment of
pneumonia or bronchitis most of the time
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Graph 2: The percentages of GPs who prescribed brand-name and generic drugs for treatment of
hypertension most of the time
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Graph 3: The percentages of GPs who prescribed brand-name and generic drugs for treatment of
diarrhea most of the time
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Graph 4: Preferences of GPs towards brand name versus generic drugs for themselves and for
their family members
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APPENDIX 1: CONSENT TO PARTICIPATE IN A RESEARCH STUDY

Prescription practices and knowledge about brand name versus generic drugs in Armenia

My name is Tatevik Gevorgyan. | am a Clinical Pharmacologist, and a graduate student of
Public Health at the American University of Armenia. The College of Health Sciences at AUA
is conducting a research project to explore the issue of generic vs. brand name drugs among the
health providers in Yerevan.

You are asked to participate in the study because you are a GP working in a polyclinic. You will
help us a lot with your participation to understand the issue of generic vs. brand name drugs in
Armenia and make recommendations for improvement. If you agree to participate in this
assessment you will be interviewed for not more than 10-15 minutes.

Your participation in the interview is voluntary and there is no penalty for refusing to take part.
You may refuse to answer any question in the interview or stop the interview at any time.

The interview will be confidential; the information you provide will be kept confidential and will
be used only for the study. To protect your privacy, we will not collect or report any identifying
information such as your name or the health facility where you work. Only aggregated data will
be reported in the final presentation/report.

Your participation in the study poses no risk for you, except of time consuming. There will be
no direct benefits for you if you participate in this project, but your participation will help to
understand the issue better.

If you have any questions about this study you can contact Dr. Varduhi Petrosyan, the Associate
Dean if the College of Health Sciences at AUA calling 512592.
If you feel you have not been treated fairly or think you have been hurt by joining this study,

please contact Dr. Hripsime Martirosyan, AUA Human Subjects Administrator calling (374 1)
51 25 61.

If you agree to participate could we continue?
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Pdhpljutiph ghwnbjhputipt nt ipwwynidubpp okubinhy b ppiunuyht nintph YEpupbpyuyg
Bplwunid

bPrUQtu /20U0U2USLNREBUL Q6Y,

Punpl QbEq: Pd wuniut £ Swplhl Gunpgui: Gu dwubwghwnnipjudp §jhuhjului
nhinupw b, hsybu twb Zujuunwth wdtphljut hwdwjuwpwih (ZU2) hwipught
wnnnowwwhnipjutt  dwghunpuwunnipuh wjwpunwlwi  Ynipup  nruwbng:
Zujuunnwith wdbkphjjut hwdwjuwpwuh (2U2) hwbpwhtt wnnnowwwhnipjut
dwlnyunbnp hpwjuwbuginud E hhwnwgnunipnit’ ntuntdbwupplnt  punhwunip
wpwluhljugh pdhpjukph dninkgnudubpp ophghliwy (ppbunuyht) b JEpupununpgus
(9tUbnhl) ntnbkph JEpupbpyu:

Tnip pungpldbtp Ep wju nuunudbwuhpmipyut kg, pwuh np Fnip punhwunip
wpwlwnhuyh pdhol Ep b wojpwwnnid Ep wnihyhthjuynud: Qtp dwubwlgnipjudp
Juyuwuwntp wykh juy hwujubwnt otutkphy b ppkunuyht nntph htn juwdws
huunhpukpp, npnup wnluw kb Zuyjuunwinid: Gph hwdwdw)t tp dwutwlgh], wmyw
hwpguqpnygp Yuth dnwn 10-15pnuk: Ep dwubwlgnipiniip wju hwpguqpnyght
Judwynp E: Ynip Jupnn Ep hpwdwpyl] quunuwupwil] guujugws hwpght jud
nunuplgut] hwpgugpnygp gwujugus wwhht: Zupguqpnygp wbwtmb k, Qtp
npudwunpus nbknkinipniuubpp qununih Juyuwhytt b dhuybt punhwipugus
njuubpp Jubkpuyugyth qilnygnud: 2Ep wtnitp b wouwwmwuph Juypp sh uoygh
hupguptphinid: Uwutwlghind wju hbnwgnuuinipjuup’ nmip nplbk nhuljh skp
nhunid, pwgh Jdwdwbwl wpwdwgpbinig: Uju hbunwgqnumpuiup  26p
dwutiuljgnipjut nhypnid npuk ninnujh owh skp niukbw, puyg Yoqubp wybkih juy
wuwunlbknwgubint okubkphy/Jipwpununpué b ppkunuwyht/ophghtiwy ntntph htwn
Juwwsd fmunhpubpp Zuyuwunwinid:

ZEnmwugnuinipjutt htwn juuyydws hknwqu hupgkph hwdwp jupnn Ep quiaquhwupty
Zuyuunnwth wdbkphljjut hwdwjuwpwih Zutpuhtt wpnnowuwhnipjw
dwghunpuwnnipwih thnpunkjwuhtt® Ywpnynihh MEnpnuwthu - 512592, husybu twb
bpt Jupdnid bp, np hblnwgnuinipjut pipwgpnid Qtq hkwn juy skt Jepupkpydly W/jud
htwnwgnunipniup Qtq Juwu £ hwugpt) jupnn tp quiuquhwpl) Zujuunwuh
wdbphljjut hwdwjuwpwi, Zphthuhdk Uwpnhpnujuithtt hEnlyuw) hwdwpny *512561;
tw hwunhuwiund £ 2U2-h Ephjuyh hwtdtwdnnnyh pupunniqupp:

Gpt hwdwdwju tp dwutwljgh] fupnn EU owpnibwlly:

32



™=

APPENDIX 2: QUESTIONNAIRE

Identifying physicians’ prescription practices, perceptions and knowledge about brand name
versus generic drug use in Yerevan: factors that influence prescribing behaviors of physicians

ID number

Date of interview:

Time of interview start:
Time of interview finished:
4. Gender

0.1 Male 0.2 Female
5. Age (years)

6. Years in practice

7. On average, number of prescriptions written per day, excluding the prescriptions of drugs

from the list that are given to the patient free of charge

Strongl
Knowledge about generic drugs i Agree Neutral | Disagree S'Frongly
agree disagree
8. A generic medlc_lr_\e is bioequivalent to 01 09 03 0.4 05
a brand name medicine
9. A generic medicines must be in the
same dosage form (e.g. tablet, capsule) as o.1 0.2 0.3 0.4 0.5
the brand name medicine
10. A generic medicines must contain the
.. o.1 0.2 0.3 0.4 0.5
same dose as the brand name medicines
11. Generic medicines are less effective
. o.1 0.2 0.3 0.4 0.5
compared to brand name medicines
12. Generic medicines produce more side
effects compared to brand name o.1 0.2 0.3 0.4 0.5
medicines
13. Brand name medicines are required to
meet higher safety standards than generic o.1 0.2 0.3 0.4 0.5

medicines
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Perceptions about generic drug use

14. | believe we need a standard
guideline to both GP’s and pharmacist on
brand substitution process

o.1

0.2

0.3

0.4

0.5

15. | think patient should be given an
enough information about generic
medicines in order to make sure they
really understand about the medicines
they take

o.1

0.2

0.3

0.4

0.5

16. | believe advertisement by the drug
companies will influence my future
prescribing pattern

o.1

0.2

0.3

0.4

0.5

17. 1 need more information on the issues
pertaining to the safety and efficacy of
generic medicines

o.1

0.2

0.3

0.4

0.5

18. Patient’s socio-economic factor will
affect my choice of medicines

o.1

0.2

0.3

0.4

0.5

19. Credibility of the
manufactures/suppliers are my concern
when prescribing medicines

0.1

0.2

0.3

o4

0.5

20. Pharmaceutical companies product
bonuses will influence my choice of
medicines

o.1

0.2

0.3

o4

0.5

Physician practices regarding generic/versus brand name drugs

21. What are the most prescribed top five drugs in your practice?

Top five drugs
(ranked by frequency)
21.1.
21.2.
21.3.
21.4.
21.5.
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22. Name the specific antibiotic that you most prescribe for treating the respiratory tract diseases
(bronchitis and pneumonia) .

(a note: to be completed by the student investigator later 0.1 Brand 0.2 Generic)

23. Name the specific antihypertensive drug that you most prescribe for treatment of hypertension.

(a note: to be completed by the student investigator later 0.1 Brand 0.2 Generic)

24. Name the specific drug that you most prescribe for diarrhea.

(a note: to be completed by the student investigator later 0.1 Brand 0.2 Generic)

25. Name the specific anti-diabetic drug that you most prescribe for 2™ type diabetes mellitus.

(a note: to be completed by the student investigator later 0.1 Brand 0.2 Generic)

26. What drug would you prefer for you or your family member?

0.1 Brand
0.2 Generic
0.3 No difference

27. Why? (Do not read the options)
0.1 Cost

0.2 Efficacy

0.3 Pharmaceutical companies

0.4 Safety

0.5 Other
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2U4ELNRU 1: 2Ur8UEeErehy

Fdholjutipnh Uninkgnidubpp, ghnbjhpubtph nt bpwbwlnidubtpp

okubphl/JEpupununpyws b pphunuyhti/ophghtiw) ninkph JEpwpkpju) Gphwind;
owtwlnudutph Yypw wqnnn gnpénuukpp

ID No

1.Zupguqpniygh wduwphyp:
2.zupguqpnygp uljubnt dudp:
3.Zzupguqpnygnp wjwpunbjnt dudp:
4. Uwutiljgh utinp

0.1 Upwlwt 0.2 bqulju

5. Uwutiwjgh tnwphpp

6. Nppw it dundwily bp wohtwinnid wyu dwubughnn ppudp

7. Uhghtt hwipyny opwljute puﬂlbo ntnuwnnudu Ep nnipu qpnud” shwpydws pnid.

hwunwwnnipjut Ynnuhg wtdgwp npynn gintph gnigulnud pungpljws nknkph
nnuunndubpp

Uguwulwbwgh hdwbwy 2Ep hwdwdwjinipyut wunhdwup okubkphlyy (JEpupunwunpgws)
ntnbph JEpupbpu)  wunwupwibing hknbdpuy Yhpy

1.Lhnyht hwdwduyl &,

2. Zzudwdwyt b,

3.2tqnp b,

4. Zudwdwyt sk,

5.Fnnpnyhtt hwdwdwgt skd
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Qtutphy (JEpwpuwungpgws) ntnkph
Ytpwptpjuy ghwntkihputpp

Lhnyht
hudwdwju
<41

Zudw
duyy
<A1

Qkqnp
b

Zudwdw
J s

Fninpnyht
hudwdwju
skl

8.Qkubphly(Ypwpuunpyus)
whkwp Ehudwyuwnwupiwih

ppunuyht (ophghtiur) nnht hp
JEuuwdwwnskhnipjudp

ntnp

o.1

0.2

0.3

0.4

0.5

9.9kubkphly(JEpwpununpyws) ntnp
wtwp khuh unyt pinwdlnd( hwp,
ninuwywwnhd) , hy np pptnughtp
Yuud ophghtiwyp

0.1

0.2

0.3

0.4

0.5

10.2Eubtphly(Epupnunpws) ntnp
whkwp Eyuwpnibwlh dhbitingu
nhnuywithp, huy pphlnughtp
(ophghliuyp)

o.1

0.2

0.3

0.4

0.5

11. QBubphly (JEpuwpunwnpyus) nntpp

wytih phy wpynitbwybwn L’
hwdbdwwmnws ppiunuhti (ophghtiuy)

nkntph htwn:

0.1

0.2

0.3

0.4

0.5

12. Qtubiphly (YEpuwpunwnpyus) nntpp
odnjuws ki wykh pun Ynnduwlhh

Eplnypubtpny, pub ppiunuyht
(oppghtiwy) ylinkpp

o.1

0.2

0.3

0.4

0.5

13. Ppkluyht (ophghtiuny) nbnkpp
whwup £ huwdnyuwinwupwibh wdkh
pupdp unwinwpunubkph, put oktubphly

Yud JEpupunwnpus nhnbpp:

o.1

0.2

0.3

0.4

0.5

NMuwnlkpugnidubpp
otutphl(Epupununpyws)  nhntph
YEpwpbpyug

Lhnyht
hudwdwju
=41

Zudw
duy
=41

Qkqnp
b

Zudwduygl
skl

Fninpnyht
huwdwdwyu
skl

14. Gupénid Bd pb’ pdholjubpp, b pt’
ntnugnpsutpp whwp E niuktw
unwbnwpwun ninkgnyg ppunuyht
(ophghtiuy) ntinp gkukphlny fud
YEpwpunuwnpywsé nkinny thnpuwphtbne
hwdwnp:

o.1

0.2

0.3

0.4

0.5
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15. Yupdnid bl hhjwunubphtt whwup k
wph puulwiiswh
nbknkjunynipiniu okutinhy
({Epupununpiws) nknh JEpupbpyuy,
npukugh bpwip nknkljugdws jhuku
Upwbwlpjws nhinh JEpupbpyu:

0.1

0.2

0.3

0.4

0.5

16. Gupdnid b pinugnpéuljut
puljtpnipyniiitph gnijwuqnp
wqntgnipinit Yniikuw hu
towtwlynudutiph Ypw

o.1

0.2

0.3

0.4

0.5

17. bud huplwynp £ wytijh owwn
wnbknkjuwwnynipnil, npntp
hwuwnwwnnid Eu oktubphly
(YEpupununpiws) nhntph
wijunugnipinit nu
wpnnibwybwnnipiniup

o.1

0.2

0.3

0.4

0.5

18. Yhnnpuyp tpwtiwljhu hwoydh G
wnunid hhywunh unghwy
nbtnbuwlut Jhdwljp

o.1

0.2

0.3

0.4

0.5

19. YEnnpuyp tpwtwljhu hwoydh G
wnunid wpununpnn puykpnipjut
hwjwuwnhnipniup

o.1

0.2

0.3

0.4

0.5

20. Hannpuyp wpwbwlbjhu hwpyh &
wnunid nphnugnpdwljut
pulbtpnipjnitiph mpudwnpus
pnuniutikpp

o.1

0.2

0.3

0.4

0.5
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Lowtwlnudubpp® okukphy (Epupunwnpiws)/ ppiinught (ophghtiwy) nhnnpuyp

21. 2tp gnpéniiknipyub pipugpnid npn tp i hhiiq wikihg hwgw tywbhwl)nn
nbntpp

Zhtug wdkwhwdwju
upwtwlyyny ntnkp
21.1.
21.2.
21.3.
21.4.
215.

22. Cuswnwljut hwdwlwnpgh hhquunnipiniuttph (ppnujuhwn, pnpupnpp) pniddwt
hwiwp nbyptn n'p huljwphnnhli p wkh hwdw bywbwynud:

(htwnwuguynid [jpuglh hkwnnwgnuing niuwingh §nndhg
0.1 Fpkin 0.2 QEabphl)

23. Zhybpuintihly hhjwinmpjub pridiwi hudwp Ynulpkn n’p ghinh bp wbih
hwdwu tywbwlynid:

(htwnwguynid [jpugyh hkunnwgnuing niuwingh §nndhg
0.1 Fpkin 0.2 QEabphl)

24, Onppnisnipjub poiddwt hwdwp Ynblptn n'p pnh bp wbjh hwdw bpwhwlynud:

(htwnwguynid [jpugyh hkunnwgnuing niuwingh §npdhg
0.1 Fpkiang 0.2 QEakphl)

25. 2-pn whwh pwpwpuhl ghupknh poiddwi hwdwp Ynblptn np
hwljuwoywpwpwpnuwyht nhnt bp wdbh hwdwp tywbhwlnid:

(htwnwguynid [jpugh hkvnnwgnuing niuwingh §nndhg
0.1 Fpkiang 0.2 QEakphl)

26. Qtp Jud tp ptnnwtthph wunudubph hwdwp hus ntin juwpuptinptp® ppkunuyyht
(ophghtiu) ph gkukphy (JEpwpnunpyws) nhn:
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0.1 Ppkunuyht/ophghtiuyg
0.2 Qkubkphl/JEpupuunpdus
0. 3 Swpplpnipniu shw

27. busm” (nwpphpuljubpp shupmnuy)
0.1 Updtp

0.2 Uppynibwybwnnipini

0.3 Thnugnpswljut pujEpnipniuutp
0.4 Utdunubgnipiniu

0.5 Ujp.
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