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Abstract

Introduction: Doping is the use of prohibited substances or methods to unfairly improve athletes’ sporting
performance. It's one of the greatest threats to fair sports competition as it is cheating and is contrary to the spirit
of sport. This study assessed the knowledge, attitude, and practice of doping among athletes of the Amhara region,
Ethiopia.

Methods: A cross-sectional study was conducted from November to December 2020, and simple random sampling
was used to select 155 participants who were on training. The attitude and practice of doping were assessed using
the Performance Enhancement Attitude Scale and Doping Use Belief respectively. Descriptive and multiple logistic
regression analyses were computed using the statistical package for social sciences version 20.

Results: The study revealed acceptable reliability. Nearly two-third (59.2%; 95% ClI; 52.5%, 67.1%) and below half
(42.1%; 95% ClI; 35.4%, 50.8%) of participants had knowledge on specific areas of doping and positive attitude on
the effect of doping. Nineteen (10.5%; 95% CI; 6.5%, 15.2%) of participants had doping personal experience. Factors
associated with knowledge were less than a year (AOR: 3.16, 95% CI 1.21-8.22) and 2-3 years of training (AOR: 2.03,
95% CI: 0.88-4.70), short (AOR: 0.24, 95% CI: 0.06-0.83) and medium distance runners (AOR: 0.46, 95% CI: 0.21-
0.97). Age < 18 (AOR: 0.37, 95% CI: 0.10-0.82) and 19-22 years (AOR: 0.82, 95% CI: 0.36-1.88) were associated with
attitude. Being male (AOR: 0.16, 95% CI: 0.03-0.82), and single (AOR: 10.12, 95% CI: 2.35-43.50) were associated
with doping practice.

Conclusions: Few study participants had a personal experience with banned performance-enhancing drugs. A
high and moderate proportion of participants had good doping knowledge and attitude, respectively. Education, testing

and, the punishment of offenders are recommended as doping prevention programs.
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Introduction

The use of drugs in sports goes back centuries, about at the very
beginning of the concept of sports [1]. Despite fittest of a nation athletes
in ancient times were fed diets and given treatments [2]. Athletes were
engaged in using drugs that were banned by world-wide national rules,
international sport governing bodies, and World Anti-Doping Agency
(WADA) to artificially enhance their performance [1]. However, the
ultimate objective of the Olympic Games is not to win but to take part.
The most important thing is not to have conquered but to have fought
well [3].

Doping is the use of prohibited substances or methods to unfairly
improve athletes’ sporting performance. It is commonly practiced by
breaking anti-doping rules. It’s one of the greatest threats to fair sports
competition as it is cheating and is contrary to the spirit of sport [4,5].
According to WADA, doping is the occurrence of one or more of the
eight anti-doping rule violations stipulated in the WADA code 2011 [6].

In recent years, due to a highly competitive sporting environment,
athletes and athlete support personnel are under increasing pressure
to win the competition in whatever means. The problem worsens due
to the high availability of performance-enhancing substances and
methods. Advancement in science and technology made an entry
of new drugs into the market to treat ailments and improve health
conditions [7]. Unfortunately, some athletes try to gain an advantage
by using performance-enhancing drugs. However, the phenomenon is
not limited to elite athletes; young and amateur sports were also being
practicing [8-10].

In track and field, Russia was the pioneer to receive a ban from
international competition after the WADA results from an investigation
of proven doping allegations. But now, the focus is shifting to other
countries suspected of administering banned substances to better
performance in athletics [11]. Kenya, Morocco, Ethiopia, Ukraine, and
Belarus were such examples [12].

Four senior Kenyan track officials were suspended by the
International Association of Athletics Federations (IAAF) in danger
of a similar sanction after pending investigations into allegations they
sought to cover up doping. A recent report revealed that positive drug
tests began to report from top Ethiopian athletes next to Russians and
Kenyans. The widespread doping and corruption also could shift the
attention of the IAAF to the East African countries [13].

Recently, a positive test for banned substances was reported among
Ethiopian athletes [14]. Ethiopia is one of the most dominant countries
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in the world of athletics [15]. After the evidence of loose anti-doping
practices, the country is under the radar of international doping
authorities [14].

Previous research reported many possible risk factors for illegal
drug use. Doping is used to gain a competitive advantage over the
opponent [16, 17], speed recovery from or pain relief during injuries
[18], improving the appearance [19], knowledge about doping [20],
doping attitude [17], and poor economic situation [21].

Athletes who were found using banned substances will receive a
competition ban for a length of time which reflects the severity of the
infraction. Moreover, athletes who are found to have banned substances
in their possession, or refuse to submit to drug testing will also ban from
the sport. Athletes who test positive for prohibited recreational drugs
or minor stimulants which serve little performance-enhancing effects
for competitors in athletics sports will result in short competitive bans
[22]. Besides, doping jeopardizes the moral and ethical basis of sport
and produces long-term medical problems [1, 23]. Furthermore, it
will spoil the integrity of the sport in the country, which has been the
source of national pride for a long time. Therefore, this study assessed
the knowledge, attitude, and practice of doping among athletes of the
Ambara region, Ethiopia.

Methodology

Study area and period: This study was conducted from November
2020 to December 2020 at the Amhara region athletics training
centers and clubs, North-East Ethiopia. Amhara National Regional
State is one of the regions in the country with a high concentration of
athletes training centers. This has been attributed to a good training
environment characterized by hilly terrains and areas of high altitude.
Yet, there are 2 athletics training centers and 4 athletics clubs in the
region.

Study design: The institutional-based cross-sectional study design
was conducted at the Amhara region athletics training centers and
clubs.

Sources and study population: This study enrolled all athletes
who were registered and being trained under Amhara region athletics
training centers and clubs. The scope of the events ranged from 800 to
10,000 meters of track races, cross country, and marathons.

Inclusion criteria and exclusion criteria: All athletes who gave
their consent to participate were included in the study. Athletes
who refused to participate in the study and not available during data
collection were excluded. Participants who had not participated in a
competitive game or competition in the past year were also excluded.

Dependent variables: The dependent variable of the study was
knowledge, attitude, and practice of doping.

Independent variables: The independent variables of this study
were the socio-demographic characteristics of athletes.

Sample size determination and sampling procedure: The sample
size was determined by using a single proportion formula using 50%
prevalence, 95% confidence level, 5% tolerable sampling error, and
a 10% non-response rate. There were 258 registered athletes under
Ambara region athletics training centers and clubs, the sample size
was adjusted, and finally, 155 participants were included in this study.
Simple random sampling was used to select the study participants.

Data collection tools and procedures: An interviewer-
administered questionnaire was used to collect the data. To measure

the knowledge of the doping, a 16- item questionnaire was used
to test different aspects of doping which included; knowledge of
prohibited substances, doping procedures, and risk of using nutritional
supplements. The questions were adapted from WADA [1, 4].

The attitude of athletes towards doping was assessed using the
Performance Enhancement Attitude Scale (PEAS) developed by [24,
25]. The attitude statements are measured by a 6 point Likert-type scale
with points ordered from strongly disagree (1), disagree (2), slightly
disagree (3), slightly agree (4), agree (5), and strongly agree (6). There
were no neutral scores and all items scored in the same direction, in
favor of doping.

Athletes’ doping practice was assessed by Doping Use Belief
measures (DUB). Doping Use Belief measures expressed the presumed
opinion regarding doping use whether doping should be allowed for
top and all level athletes or not [25]. Participants were asked to select
one of the 3 responses: ‘yes, without restrictions’, ‘yes, with restrictions,
and ‘absolutely not’.

The questionnaire was translated into the local language (Ambharic)
and then back-translated to English to check message consistency.
Two pharmacists from Wollo University did the forward translation.
Then, the Ambharic version of the questionnaire was sent to three-sport
sciences professionals, who translate it, back to the English language.
Finally, the researchers made the comparison. The discrepancy was
resolved through discussion among the two translating groups.

Data management and analysis: The pretest test was carried out
in 5% of athletes to test study tools and instruments in a setting other
than the study area. All collected data were examined for completeness,
accuracy, and consistency during data collection, analysis, and
interpretation. There was no missing data. Data were entered and
analyzed using the Statistical Package for Social Sciences version 20.
Cronbach’s alpha was calculated to determine the internal consistency
of the questionnaires. Reliability was considered to be good if the a
value was >0.70. Exploratory factor analysis was computed using
principal factor analysis and Maximum Likelihood factor analysis to
test construct validity.

Multiple linear regressions were computed for variables with
a p-value less than 0.25 in bivariate logistic regression analyses, and
variables with a p-value less than 0.05 were taken as statistically
significant for the association between predictor variables and HRQoL.
Results were presented as standard deviation (SD), percent, adjusted
odds ratio (AOR), crude odds ratio (COR), 95% Confidence interval
(CI), and p-value. Analyses of subgroups and interactions were not
done.

Each section was marked independently out of 100% and the total
score for all the sections was computed and an overall mean score was
then calculated. The frequency and percentage of each item on the
PEAS scale were also computed. The higher score indicated a more
positive attitude toward doping.

Ethics approval and consent to participate

The study was approved by the Ethics Review Committee of the
college of medicine and health science, Wollo University (406/13/13).
The study participants involved in the study were informed about the
nature and objectives of the study. Adult athletes gave their informed
consent, while parental consent was obtained for adolescent athletes.
Then, the study was conducted after the participant confirmed their
willingness to take part in the study. Confidentiality was maintained
throughout the study using codes instead of personal identifiers.
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Results
Psychometric characteristics of the tools

The internal consistency of the scale for the knowledge questions
(Cronbach a = 0.67), PEAS (Cronbach a = 0.52), and DUB (Cronbach
a = 0.43) was below the customary cutoff value (Cronbach a = 0.70).
Results of the exploratory factor analyses were summarized in the
supplementary file. Knowledge questions (16 items) factor loadings
ranged between 0.40 and 0.88. Factor loadings on the 6 items of the
DUB ranged between 0.30 and 0.68. Factor loadings on the 17 items of
the PEAS ranged between 0.47 and 0.79. The mean PEAS scores were
above the theoretical mid-point (64.0 with a 6-point scale) indicating
a favorable explicit attitude toward doping in the study setting.
(Supplementary file)

Socio-demographic characteristics of participants

The response rate of this study was 98.7% due to refusal. Nearly
two-thirds of the study participants (63.8%) were male. The majority
of the participants were above the age of 22 years (43.4%). Participants
were ranged from 16-37 years of age with a mean age of 20.9+3.7. More
than half of the participants completed secondary education (55.3%).
Concerning athletics discipline, 59.2% were long-distance runners.
Nearly half (48.0%) of the participants were on training for 2-3 years.
The average length of training was 2.62+1.6. Only 13.8% and 14.5% of
participants were taken training and undertake doping tests. (Table 1)

Doping knowledge

The administration of banned substances was answered by 78
(51.3%) of participants. Only 38 (25.0%) of participants knew about
trafficking in prohibited substances. Two-third (66.6%) of participants
knew the announcement of special financial rewards. Over half (53.3%;
95% CI; 45.9%, 61.2%) of participants knew the definition of doping.
(Table 2)

Nearly two-thirds (59.2%; 95% CI; 52.5%, 67.1%) of participants
knew specific areas of doping. Prohibited substances and methods
were answered by 91 (59.9%) of participants. Sanctions on anti-
doping rule violations were correctly answered by two-third (65.8%)

Table 1: Socio-demographic characteristics of participants (n=252).

Variables Frequency Percentage
Sex Male 97 63.8
Female 55 36.2
Age <18 50 32.9
19-21 36 237
>22 66 43.4
Educational status Primary 25 16.4
Secondary 84 55.3
College and above 43 28.3
Marital status Single 138 90.8
Married 14 9.2
Duration of training in the <1 41 27.0
center 2-3 73 48.0
>4 38 25.0
Athletics discipline Short 15 9.9
Medium 47 30.9
Long 90 59.2
Training Yes 21 13.8
No 131 86.2
Doping test Yes 22 14.5
No 130 85.5

Table 2: Participants knowledge on the definition of doping (n=152).

Variables Frequency Percentage
Administration of banned substances 78 51.3
Announcement of special financial rewards 101 66.6
Enhancing performance with high altitude training 112 73.7
Inadvertent use of prohibited drugs 70 46.1
Power enhancement using special nutritional 78 51.3
supplements

Presence of prohibited substance in doping urine 79 52.0
sample

Refusing to undergo doping sample collection 64 421
Tampering with doping sample collection 62 40.8
Trafficking in prohibited substances 38 25.0

Table 3: Participants knowledge on specific areas of doping (n=152).

Variables Frequency | Percentage
Prohibited substances and methods 91 59.9
Testing procedures 61 40.1
Supplements 82 53.9
Health consequences of doping 81 53.3
Sanctions on anti-doping rule violations 100 65.8

of participants. Over half of the participants knew supplements and the
health consequences of doping. (Table 3)

Doping attitude and belief

Below half (42.1%; 95% CI; 35.4%, 50.8%) of participants had a
positive attitude on the effect of doping. Concerning athlete doping
beliefs, the majority of the participants believe that athletes at any level
should not allow using performance-enhancing drugs/methods. (Table 4)

Doping practices

Nineteen (10.5%; 95% CI; 6.5%, 15.2%) of participants had a
personal experience with banned performance-enhancing drugs.
Nineteen (12.5%) of the participants had ever been offered a doping
agent/methods by their colleagues, a member of the coaching staff, or
a member of the family. Moreover, 15 (7.9%) of the participants stated
usage of a banned performance-enhancing rug/method in their life,
with 7(4.6%) of them admitting to current use. Thirty-one (20.4%) of
participants reported that they knew someone in the sports community
who has used doping substances, while 29 (19.1%) stated they knew
someone who has used doping substances or methods but was not
certain. (Table 5)

In the backward multiple linear regression, duration of training
and athletics discipline was significantly associated with knowledge on
doping. Age and receiving training on doping associated with an attitude
of doping while participants’ sex and marital status had a statistically
significant association on the practice of doping. Participants who had
less than a year and 2-3 years of training were 3.16 times (AOR: 3.16,
95% CI 1.21-8.22) and 2.03 times (AOR: 2.03, 95% CI: 0.88-4.70) to
have a better knowledge on doping as compared to participants who
had more than 4 years of training. Short and medium distance runners
were 76% (AOR: 0.24, 95% CI: 0.06-0.83) and 54% (AOR: 0.46, 95%
CI: 0.21-0.97) less knowledge on doping respectively. Participants less
than 18 and 19-22 years of age were 63% (AOR: 0.37, 95% CI: 0.10-
0.82) and 18% (AOR: 0.82, 95% CI: 0.36-1.88) less attitude on doping
respectively. Male participants were also 84% (AOR: 0.16, 95% CI:
0.03-0.82) less likely to practice doping than female counterparts.
Single participants practiced doping 10.12 times (AOR: 10.12, 95% CI:
2.35-43.50) as compared to married participants. (Table 6)
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Discussion

This study assessed the knowledge, attitude, and practice of doping
in the Amhara region using a unidimensional WADA knowledge
question, PEAS, and DUB with lower internal consistency and
acceptable reliability. The present study revealed that over half (53.3%;
95% CI; 45.9%, 61.2%) of participants knew the definition of doping.

Table 4: Participants belief in doping (n=152).

Variables Frequency | Percentage
Performance-enhancing | Yes, without restrictions 4 2.6
drugs should be allowed |ygs byt with restrictions 16 105
for top-level athletes Absolutely not 132 86.8
Performance-enhancing  Yes, without restrictions 3 2.0
drugs should be allowed yes put with restrictions 7 4.6
for all athletes Absolutely not 142 93.4

Table 5: Participants doping practice (n=152).

The proportion of participants who knew doping definition was higher
than Ugandan athletes where 10% of the athletes acknowledged a
knowledge deficit [26]. The discrepancy was attributed to the type of
included sport in the study. The present study only included short to
long-distance runners while, the Ugandan study addressed four contact
team sports (basketball, football, handball, and rugby).

In this study, we observed that nearly two-thirds (59.2%; 95%
CI; 52.5%, 67.1%) of participants knew specific areas of doping. This
finding compared with previous findings reported from Uganda
[26]. The proportion of participants who knew about specific aspects
of doping was even higher (39%) according to another study from
Korea [27]. Another qualitative study also reported a moderate level
of doping knowledge among junior athletes [20]. The difference might
be due to the differences in the composition of study subjects. Athletes
commonly described receiving insufficient doping education during
adolescence for the knowledge gap [28].

The present study reported that below half (42.1%; 95% CI; 35.4%,
50.8%) of participants had a positive attitude on the effect of doping.
A study from Korea reported that higher proportions of participants
(53.4%) had permissive attitudes toward doping compared to those
who were unaware [27]. The overall mean PEAS score among Ugandan
study participants was also 39.8 + 14.8 [26]. Another study reported
a non-significant association of athletes’ win and goal orientation
and competitiveness on doping behavior, but win orientation affects
doping attitude [25]. The difference in culture among countries was the
reason for the discrepancy among findings.

Nineteen (10.5%; 95% CIL; 6.5%, 15.2%) of participants in the
present study had a personal experience with banned performance-
enhancing drugs. The proportion of doping practice was consistent
with Uganda athletes where 9.3% of the study participants had been
offered a doping agent at some point [26]. However, another study from
Korea also reported lower practice of doping among adolescent and

Table 6: Factors associated with knowledge, attitude, and practice of doping (n=152).

Variables Frequency Percentage
Personal Yes 15 7.9
experience Yes, but only for treating a 4 2.6
Witr'f]ol:fnnannecde medical condition
Zreihancing drugs No 118 776
| do not wish to answer 18 11.8
Current use Yes 7 4.6
of banned Yes, but only for treating a 1 0.7
performance- medical condition
enhancing drugs No 139 o4
| do not wish to answer 5 3.3
Offered doping Yes 19 12.5
agents No 133 87.5
Know people in the Yes, Certainly 31 20.4
sports community || pejieve so, but 'm not sure 29 19.1
‘é":;::"e used o 92 60.5
Variables Doping
Yes N (%) No N (%)
Duration of training in the center®
<1 18 (43.90) 23 (56.10)
2-3 38 (52.05) 35 (47.95)
>4 25 (65.78) 13 (34.22
Athletics discipline?
Short 11 (73.33) 4 (26.67)
Medium 29 (61.70) 18 (38.3)
Long 41 (45.55) 49 (54.55)
Age®
<18 14 (28.0) 36 (72.0)
19-21 17 (47.22) 19 (52.78)
>22 33 (50.0) 33 (50.0)
Receiving training®
Yes 5(23.80) 16 (76.20)
No 59 (45.03) 72 (54.97)
Sex©
Male 14 (14.43) 83 (85.57)
Female 2 (3.63) 53 (96.37)
Marital status®
Single 11 (7.97) 127 (92.03)
Married 5(35.71) 9 (64.29)

aFactors associated with doping knowledge
Factors associated with doping attitude
°Factors associated with the practice of doping

COR,95%CI AOR,95%ClI P-value
2.45, 0.98-6.11 3.16, 1.21-8.22 0.01
1.77,0.78-3.99 2.03, 0.88-4.70 0.09
1.00 1.00

0.30, 0.09-1.02 0.24, 0.06-0.83 0.02

0.51, 0.25-1.06 0.46, 0.21-0.97 0.04
1.00 1.00

0.38,0.17-0.85 0.37,0.10-0.82 0.14

0.89, 0.39-2.01 0.82, 0.36-1.88 0.04
1.00 1.00

2.62,0.90-7.58 0.36, 0.12-1.06 0.05
1.00 1.00

0.22, 0.04-1.02 0.16, 0.03-0.82 0.02
1.00 1.00

6.41, 1.82-22.49 10.12, 2.35-43.50 0.01
1.00 1.00

J Anal Bioanal Tech, an open access journal

Volume 13 + Issue 6 « 1000462



Citation: Mohammed SA, Tessema T, Endiro KH (2022) Knowledge, Attitude and Practice of Doping Among Athletes of Amhara Region, Ethiopia:

Cross-Sectional Study. J Anal Bioanal Tech 10: 462.

Page 5 of 6

adult athletes regarding inadvertently (1.5 and 3.6%, respectively) or
knowingly (1.0 and 2.8%, respectively) usage of banned performance-
enhancing substances [27]. Satisfactory consumer behavior was also
reported among West-Austrian junior athletes’ [29]. The prevalence
of blood doping in samples collected from international athletics
competitions ranged from 1% to 48% for subpopulations of collected
samples and a mean of 14% for the entire study population [30]. The
possible explanation for this difference might be due to variation in the
study area and composition of study participants.

This study further revealed that over half (53.3%) of participants
knew the effects of the drugs. Previous research has shown that
many supplements in the market contain banned substances such as
stimulants, hormones, and pro-hormones [31]. Athletes look for this
substance as a means of enhancing their hormone levels for better
performance [32]. As a result, these substances are prohibited as they
are considered to be unfair means of winning against those who exhibit
their natural potential in sports performance [33, 34].

This study found that duration of training and athletics discipline
was associated with the knowledge of athletes on doping. Male parents
demonstrated significantly better knowledge about doping and its side
effects [35]. Beyond the use of doping, very little is known regarding
the use, safety, and efficacy of performance-enhancing drugs and
nutritional supplements [36].

The present study reported that the age of participants was
significantly associated with attitude toward doping. Males and
parental pressure tended to express a more permissive attitude
toward performance-enhancing methods [37, 38]. The strong moral
stance against cheating, an identity beyond sport, self-control, and
resilience to social group pressures will promote moral decision-
making and assist the development of anti-doping attitudes. However,
due to complex behavior, it cannot be prevented by focusing on the
individual athlete solely. Thus, contextual factors beyond the athlete’s
control should be controlled [20]. Hence, an anti-doping culture in the
athletes’ environment was considered responsible for an anti-doping
stance [16].

In this study, we found that the sex and marital status of participants
were associated with practice doping. Doping is associated with long-
term side effects especially when used in combination [39]. Doping
even harms non-doping athletes and society [33]. A holistic approach
to doping choices, health issues, and life goals is needed to make
informed decisions about athletes’ performance enhancement [40].
Moreover, developing intervention skills and increasing awareness of
reporting lines could enhance community responsibility for doping
prevention [41].

The individual interest and the associated commercialism
surrounding the game forced athletes to use performance-enhancing
drugs. Prohibited drugs are a form of cheating and affect the moral
and ethical basis of sport and the health of those involved in it [1, 8,
9]. It also produces long-term medical problems for the athletes who
use them [42]. Athletes should rely on diet, effort, and lifestyle for
success [13,43]. As athletes intentionally or unintentionally exposed
this substance, identification of performance-enhancing drugs and
assessment of the possible means of exposure could be the major areas
that need immediate action to tackle the problem that our athletics
sport is currently facing.

The present study has associated limitations. As the study
participants were requested to respond practice of doping based on
their life experience, recall bias was introduced. The very sensitive

nature of the study might also result in social desirability bias. The
cross-sectional nature of the study hinders temporal relationships.
Despite the present study has limitations, the finding can be generalized
to larger population.

Conclusion

In this study, nearly two-third and below half of participants
had good doping knowledge and attitude, respectively. A few study
participants had a personal experience with banned performance-
enhancing drugs. Duration of training and athletics discipline
was significantly associated with knowledge on doping. Age and
receiving training on doping associated with an attitude of doping
while participants’ sex and marital status had a statistically significant
association on the practice of doping. The Ethiopian Athletics
Committee, Ethiopian Olympics Federation, IAAF, and WADA in
collaboration should take the most active measures to remove drugs
from training and competition through education of coaches and
athletes, testing of athletes and, the punishment of offenders.

Abbreviations

AOR: Adjusted odds ratio, CI: Confidence interval, COR: Crude
odds ratio, DUB: Doping Use Belief, IAAF: International Association
of Athletics Federations, PEAS: Performance Enhancement Attitude
Scale, SD: standard deviation, WADA: World Anti-Doping Agency

Declarations
Consent for publication
None
Availability of data and materials
All relevant data are within the manuscript.
Competing interests
The authors have declared that no competing interests exist.
Funding
The research was funded by Wollo University.
Authors’ contributions

SAM analyzed and wrote the manuscript. All authors proofread
and approved the final version of this manuscript.

Acknowledgments
The authors would like to acknowledge Wollo University.
References

1. WADA. World anti-doping code. 2009

2. Pitsch W, Emrich E (2012) The frequency of doping in elite sport: Results of a
replication study. Inter review sociolo sport 47:559-580.

3. Mottram DR (1999) Banned drugs in sport. Sports Medicine 27:1-10.

4. WADA. World anti-doping code. 2015. Available at: https://www.wada-ama.
org/en/questions-answers/2015-world-anti-doping-code.

5. Hughes D (2015) The world anti-doping code in sport: update for 2015.
Australian prescriber 38:167.

6. WADA. Prohibited List. 2011. Available at https://www.wada-ama.org/en/
media/news/2010-09/wada-2011-prohibited-list-now-published.

7. Wadler G (2011) Doping in Sport: From Strychnine to Genetic Enhancement,
It's a Moving Target. New York USA.

J Anal Bioanal Tech, an open access journal

Volume 13 + Issue 6 « 1000462


https://www.wada-ama.org/en/questions-answers/2009-world-anti-doping-code
https://www.semanticscholar.org/paper/The-frequency-of-doping-in-elite-sport%3A-Results-of-Pitsch-Emrich/bc4cc0afe52832ca92b60b42ef1040317fe4bcec
https://www.semanticscholar.org/paper/The-frequency-of-doping-in-elite-sport%3A-Results-of-Pitsch-Emrich/bc4cc0afe52832ca92b60b42ef1040317fe4bcec
https://link.springer.com/article/10.2165/00007256-199927010-00001
https://www.wada-ama.org/en/questions-answers/2015-world-anti-doping-code
https://www.wada-ama.org/en/questions-answers/2015-world-anti-doping-code
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657305/
https://www.wada-ama.org/en/media/news/2010-09/wada-2011-prohibited-list-now-published
https://www.wada-ama.org/en/media/news/2010-09/wada-2011-prohibited-list-now-published

Citation: Mohammed SA, Tessema T, Endiro KH (2022) Knowledge, Attitude and Practice of Doping Among Athletes of Amhara Region, Ethiopia:

Cross-Sectional Study. J Anal Bioanal Tech 10: 462.

Page 6 of 6

. Wyler LS, Affairs DF, Division T (2008) International Convention Against
Doping in Sport: Issues for Congress. Cong Res Service, Library of Congress.

. Straubel M (2008) The International Convention against Doping in Sport: Is It
the Missing Link to USADA Being a State Actor and WADC Coverages of US
Pro Athletes. Marq Sports L Rev 19:63.

10. Jedlicka SR, Hunt TM (2013) The international anti-doping movement and
UNESCO: A historical case study. The international journal of the history of
sport 30:1523-35.

11. Altukhov S, Nauright J (2018) The new sporting Cold War: implications of
the Russian doping allegations for international relations and sport. Sport in
Society 21:1120-1136.

12. Houlihan B, Garcia B (2012) The use of legislation in relation to controlling
the production, movement, importation, distribution and supply of performance-
enhancing drugs in sport (PEDS).

13. Onywera VO (2009) East African runners: their genetics, lifestyle and athletic
prowess. Genetics and Sports 54:102-109.

14. Muchemi SK (2019) Regional Temporal and Spatial Analysis of Anti-doping
Rule Violations of Athletes: University of Nairobi.

15. Wilber RL, Pitsiladis YP (2012) Kenyan and Ethiopian distance runners: what
makes them so good? Inter J sports phys perf 7:92-102.

16. Barkoukis V, Brooke L, Ntoumanis N, Smith B, Gucciardi DF (2019) The role
of the athletes’ entourage on attitudes to doping. J sports sci 37:2483-2491.

17. Nieschlag E, Vorona E (2015) Medical consequences of doping with anabolic
androgenic steroids: effects on reproductive. Euro J Endocrinolo 173:R47-R58.

18. Anshel MH (1991) A survey of elite athletes on the perceived causes of using
banned drugs in sport. J Sport Behavior 14:283.

19. Williamson D (1993) Anabolic steroid use among students at a British college
of technology. British J sports medi 27:200-201.

20. Erickson K, McKenna J, Backhouse SH (2015) A qualitative analysis of the
factors that protect athletes against doping in sport. Psy Sport Exercise 16:149-
155.

21. Baker J, Horton S (2003) East African running dominance revisited: a role for
stereotype threat? British J Sports Medi 37:553-555.

22. Houlihan B (2002) Managing compliance in international anti-doping policy:
The world anti-doping code. European sport management quarterly 2:188-208.

23. Mazanov J, McDermott V (2009) The case for a social science of drugs in sport.
Sport society 12:276-295.

24. Petroczi A (2002) Published Doctor of Philosophy dissertation. USA: University
of Northern Colorado. 2002.

25. Petroczi A (2007) Attitudes and doping: a structural equation analysis of the
relationship between athletes’ attitudes, sport orientation and doping behaviour.
Substance abuse treatment, prevention, and policy. 2:1-15.

26. Muwonge H, Zavuga R, Kabenge PA (2015) Doping knowledge, attitudes,

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

and practices of Ugandan athletes’: a cross-sectional study. Substance abuse
treatment, prevention, policy 10:1-8.

Kim T, Kim YH (2017) Korean national athletes’ knowledge, practices, and
attitudes of doping: a cross-sectional study. Substance abuse treatment,
prevention, and policy 12:1-8.

Hallward L, Duncan LR (2019) A qualitative exploration of athletes’ past
experiences with doping prevention education. J Applied Sport Psy 31:187-
202.

Firhapter C, Blank C, Leichtfried V, Mair-Raggautz M, Miiller D, et al. (2013)
Evaluation of West-Austrian junior athletes’ knowledge regarding doping in
sports. Wiener Klinische Wochenschrift 125:41-9.

Sottas PE, Robinson N, Fischetto G, Dolle G, Alonso JM, et al. (2011)
Prevalence of blood doping in samples collected from elite track and field
athletes. Clinical chemistry 57:762-769.

Geyer H, Parr M, Mareck U, Reinhart U, Schrader Y, et al. (2004) Analysis of
non-hormonal nutritional supplements for anabolic-androgenic steroids-results
of an international study. Inter J sports medi 25:124-129.

Petroczi A (2002) Exploring the doping dilemma in elite sport: Can athletes’
attitudes be responsible for doping? 2002.

Schneider AJ, Friedmann T (2006) The problem of doping in sports. Adv
genetics 51:1-9.

Agency WAD (2003) World anti-doping code: World Anti-Doping Agency.

Blank C, Leichtfried V, Schaiter R, Furhapter C, Muller D, et al. (2015) Doping
in sports: Knowledge and attitudes among parents of a ustrian junior athletes.
Scandinavian J medi sci sports 25:116-124.

Yesalis CE, Bahrke MS (2000) Doping among adolescent athletes. Best
Practice Res Clinical Endocrinol Metabolism 14:25-35.

Bloodworth A, Petroczi A, Bailey R, Pearce G, McNamee M (2012) Doping and
supplementation: the attitudes of talented young athletes. Scandi J medi sci
sports 22:293-301.

Madigan DJ, Stoeber J, Passfield L (2016) Perfectionism and attitudes towards
doping in junior athletes. J sports sci 34:700-706.

Birzniece V (2015) Doping in sport: effects, harm and misconceptions. Intern
medi J 45:239-248.

Petréczi A, Aidman E (2008) Psychological drivers in doping: The life-cycle
model of performance enhancement. Substance abuse treatment, prevention,
policy 3:1-12.

Whitaker L, Backhouse S, Long J (2014) Reporting doping in sport: National
level athletes’ perceptions of their role in doping prevention. Scandinavian J
medi sci sports 24:515-521.

Lentillon-Kaestner V, Hagger MS, Hardcastle S (2012) Health and doping in
elite-level cycling. Scandinavian J medi sci sports 22:596-606.

Mse E, Kimiywe J, Simiyu WWN. (2009) The extent of dietary supplements use
by male rugby players in Kenya.

J Anal Bioanal Tech, an open access journal

Volume 13 + Issue 6 « 1000462


https://digital.library.unt.edu/ark:/67531/metacrs10751/m1/1/high_res_d/RS22887_2008May28.pdf
https://digital.library.unt.edu/ark:/67531/metacrs10751/m1/1/high_res_d/RS22887_2008May28.pdf
https://core.ac.uk/download/pdf/148694954.pdf
https://core.ac.uk/download/pdf/148694954.pdf
https://core.ac.uk/download/pdf/148694954.pdf
https://www.tandfonline.com/doi/abs/10.1080/09523367.2013.823404https:/heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/mqslr19&section=7
https://www.tandfonline.com/doi/abs/10.1080/09523367.2013.823404https:/heinonline.org/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/mqslr19&section=7
https://www.tandfonline.com/doi/abs/10.1080/17430437.2018.1442194?journalCode=fcss20
https://www.tandfonline.com/doi/abs/10.1080/17430437.2018.1442194?journalCode=fcss20
http://pstorage-loughborough-53465.s3.amazonaws.com/17257718/UNESCOLegislativeResearchReportFINAL.pdf
http://pstorage-loughborough-53465.s3.amazonaws.com/17257718/UNESCOLegislativeResearchReportFINAL.pdf
http://pstorage-loughborough-53465.s3.amazonaws.com/17257718/UNESCOLegislativeResearchReportFINAL.pdf
https://www.semanticscholar.org/paper/East-African-runners%3A-their-genetics%2C-lifestyle-and-Onywera/6e4f73cc343023c24b2f430f538f748acf2eebb8
https://www.semanticscholar.org/paper/East-African-runners%3A-their-genetics%2C-lifestyle-and-Onywera/6e4f73cc343023c24b2f430f538f748acf2eebb8
https://www.semanticscholar.org/paper/Regional-Temporal-and-Spatial-Analysis-of-Rule-of-Muchemi/cff03b703ee43db79a853b1197ab78a2b877b60f
https://www.semanticscholar.org/paper/Regional-Temporal-and-Spatial-Analysis-of-Rule-of-Muchemi/cff03b703ee43db79a853b1197ab78a2b877b60f
https://journals.humankinetics.com/view/journals/ijspp/7/2/article-p92.xml
https://journals.humankinetics.com/view/journals/ijspp/7/2/article-p92.xml
https://www.semanticscholar.org/paper/The-role-of-the-athletes%E2%80%99-entourage-on-attitudes-to-Barkoukis-Brooke/e2b76f7b2cc2efd6b69d3434d21223edfd19617f
https://www.semanticscholar.org/paper/The-role-of-the-athletes%E2%80%99-entourage-on-attitudes-to-Barkoukis-Brooke/e2b76f7b2cc2efd6b69d3434d21223edfd19617f
https://www.bodytuning-check.ch/files/uploads/2021/04/European_Journal_of_Endocrinology_%E2%80%93_MECHANISMS_IN_ENDOCRINOLOGY.pdf
https://www.bodytuning-check.ch/files/uploads/2021/04/European_Journal_of_Endocrinology_%E2%80%93_MECHANISMS_IN_ENDOCRINOLOGY.pdf
https://search.proquest.com/openview/43e23ba4a08e41cbcc99e3843ca7cd36/1?pq-origsite=gscholar&cbl=1819738
https://search.proquest.com/openview/43e23ba4a08e41cbcc99e3843ca7cd36/1?pq-origsite=gscholar&cbl=1819738
https://bjsm.bmj.com/content/27/3/200.short
https://bjsm.bmj.com/content/27/3/200.short
https://www.sciencedirect.com/science/article/abs/pii/S1469029214000442
https://www.sciencedirect.com/science/article/abs/pii/S1469029214000442
https://www.semanticscholar.org/paper/East-African-running-dominance-revisited%3A-a-role-Baker-Horton/eea18b9f70573b6c3eb1a82bd5c37b8b97147ba8
https://www.semanticscholar.org/paper/East-African-running-dominance-revisited%3A-a-role-Baker-Horton/eea18b9f70573b6c3eb1a82bd5c37b8b97147ba8
https://www.tandfonline.com/doi/abs/10.1080/16184740208721922
https://www.tandfonline.com/doi/abs/10.1080/16184740208721922
https://www.tandfonline.com/doi/abs/10.1080/17430430802673635
https://substanceabusepolicy.biomedcentral.com/articles/10.1186/1747-597X-2-34
https://substanceabusepolicy.biomedcentral.com/articles/10.1186/1747-597X-2-34
https://link.springer.com/article/10.1186/s13011-015-0033-2
https://link.springer.com/article/10.1186/s13011-015-0033-2
https://substanceabusepolicy.biomedcentral.com/articles/10.1186/s13011-017-0092-7
https://substanceabusepolicy.biomedcentral.com/articles/10.1186/s13011-017-0092-7
https://www.tandfonline.com/doi/abs/10.1080/10413200.2018.1448017
https://www.tandfonline.com/doi/abs/10.1080/10413200.2018.1448017
https://link.springer.com/article/10.1007/s00508-012-0318-7
https://link.springer.com/article/10.1007/s00508-012-0318-7
https://academic.oup.com/clinchem/article/57/5/762/5621013?login=true
https://academic.oup.com/clinchem/article/57/5/762/5621013?login=true
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2004-819955
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2004-819955
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-2004-819955
https://www.proquest.com/openview/32ea8a7e45833007a42989b5e39a816c/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/32ea8a7e45833007a42989b5e39a816c/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.sciencedirect.com/science/article/abs/pii/S0065266006510016
https://onlinelibrary.wiley.com/doi/abs/10.1111/sms.12168
https://onlinelibrary.wiley.com/doi/abs/10.1111/sms.12168
https://www.sciencedirect.com/science/article/abs/pii/S1521690X00900514
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01239.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01239.x
https://www.tandfonline.com/doi/abs/10.1080/02640414.2015.1068441
https://www.tandfonline.com/doi/abs/10.1080/02640414.2015.1068441
https://onlinelibrary.wiley.com/doi/abs/10.1111/imj.12629
https://link.springer.com/article/10.1186/1747-597X-3-7
https://link.springer.com/article/10.1186/1747-597X-3-7
https://onlinelibrary.wiley.com/doi/abs/10.1111/sms.12222
https://onlinelibrary.wiley.com/doi/abs/10.1111/sms.12222
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01281.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0838.2010.01281.x
https://scholarworks.uttyler.edu/hkdept_fac/12/
https://scholarworks.uttyler.edu/hkdept_fac/12/

	Title
	Corresponding author
	Abstract 

