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ABSTRACT

Artificial organs are manmade organ devices that are implanted in human living tissue to replace a natural organ when there 
is a necessity to perform a specific function. The main aim of this study was to assess the awareness about the risk factors and 
complications in artificial organ transplants among college students. A self-structured questionnaire was circulated among 
college students through online google forms link. The responses were collected, and the results were statistically analysed in 
SPSS software. The results were represented in the form of pie charts and graphs. Results and conclusion: Majority of the survey 
population are aware that there are artificial organs engineered. They also think artificial organs can be as effective as natural 
organs and they may also have some side effects. Hence the awareness and knowledge about artificial organs is assessed. This 
survey may bring out changes in the field of organ transplants in the future.
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INTRODUCTION 

Organ transplantation can be defined as the 
medical procedure in which a donor donates an 
organ, and it is placed in the body of a recipient, 
when there is any requirement to replace a 
damaged or diseased organ [1]. Organ donation 
can be defined as the process in which a person 
allows an organ of his/her own to be removed 
and transplanted to another person legally 
[2,3]. The donor can be a person who is alive or 
dead. The most common organs that are being 
transplanted worldwide are kidneys, liver and 
heart [4]. The tissues can also be transplanted [5]. 
The tissue transplants commonly include cornea, 

bones and muscles [6]. There is a great demand 
for organ donors worldwide [7]. There can be 
transplant rejection due to the immune system 
responses of the recipient [8]. The immune 
system starts to destroy the transplanted organ 
or tissue [9]. It can be minimised by determining 
molecular similarities between donor and 
recipient or using immunosuppressive drugs 
after transplantations. But an organ transplant 
is not always successful [10]. The advancements 
in recent technology has led to the invention 
of artificial organs [11]. The artificial organs 
are devices that are implanted in the humans 
to coordinate and conduct or perform various 
functions of the body along with the other organs 
[12].

Solid organ transplants have progressed rapidly 
by advancements in immunosuppressants, 
imaging methods, antimicrobial agents, and 
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donor recipient matching [13]. Not always any 
organ transplant has a lifetime success rate when 
that is the main purpose [14]. A viable artificial 
organ would greatly improve the current 
treatment for end to stage cardiac disease, more 
patients would benefit from this treatment [15]. 
There can be so many ethical issues in the case 
of artificial organs, they are said to have very 
less life expectancy and are quite expensive [16]. 
A study shows that there are very less organ 
donors compared to the number of recipients 
[17]. Hence it is impossible to treat many sick 
patients [18]. In that case a mechanical organ 
can come into action to provide a solution for 
organ transplantation [19].

Since there is no complete usage of mechanical 
devices, the comparison of pros and cons of 
them is difficult [20]. This study can be used to 
create awareness about artificial organs among 
people and to welcome the technology to save 
lives of people. The aim of this study is to assess 
the awareness and knowledge about risk factors 
and complications involved in artificial organ 
transplantation.

MATERIALS AND METHODS

A cross sectional survey-based analysis was 
conducted among college students online. The 
survey population included 100 participants. 
A self-structured questionnaire containing 15 
questions including the demographic data were 
circulated online through a google forms link. 
The questions were close ended, and validation 
was done by the members of the institution. The 
collected responses were statistically analysed 
in SPSS software. The analysed results were 
depicted in the form of pie charts and graphs. 
From a survey conducted by Devi et al. the 
survey population included 99 students, it was 
conducted to assess the awareness of organ 
donation among young adults [21]. Another 
survey conducted by Tamuli et al. consisted 
of 360 students to assess the attitude and 
awareness of organ donation among UG and PG 
students [22].

RESULTS AND DISCUSSION

The results were collected, and the data was 
analysed. Most of the population were aware that 
there were artificial organs engineered. Almost 
half of the population think artificial organs are 

more effective than natural ones and believe that 
there could be some risks and complications 
associated with artificial organ transplants.

Figure 1: Age-The age group of the survey 
population included 7.84% of the students who 
belonged to the group aging 18 years, 16.67% 
who were 21 years old and 9.8% who were 23 
years old. Apart from these age groups, students 
belonged to other ages but in insignificant 
percentages. Figure 2: Gender- 50.98% of 
the population were males and 49.02% of 
the population were females. In a survey 
conducted by Sam et al. the survey population 
included 37.7% males and 62.3% [23]. Figure 
3: Area of study- 32.35% of the population were 
medical students, 23.53% of the students were 
engineering students and 20.59% were arts 
students. The rest of the population consisted 
of students belonging to other streams. Figure 
4: 77.45% of the population consisted of 
undergraduate students and 22.55% consisted 

Figure 1: Descriptive analysis of age of survey population. 49.02% 
are in the age group of 17 to 20 years (blue), 29.41% are in the age 
group of 21 to 23 years (red) and 21.57% are in the age group of 
24 to 27 years (green).

Figure 2: Pie chart showing gender of survey population. 50.98% 
male (red) and 49.02% female (blue).
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complications associated with organ transplant 
[23]. Figure 8: 49.02% of the total population 
were aware that there were alternatives to 

of postgraduate students. Figure 5: Awareness- 
65.69% of the participants aware of organ 
transplant while 34.31% of the students were 
unaware of this. According to a survey conducted 
by Tamuli, et al. 79.17% were aware of organ 
transplant and 4.16% were completely unaware 
[22].

Figure 6: Attitude- 46.08% of the participants 
believed that organ transplants are effective and 
have a long-term life expectancy but 31.37% of 
the students disagreed to this, the rest 22.55% 
are unaware of their answer. According to a 
survey conducted by Saleem et al. 56.8% agreed 
to promote organ donation and 43.2% disagreed 
to the same [24]. Figure 7: Knowledge- 73.53% of 
the population were aware of graft rejection and 
26.47% were unaware of this term. According 
to a survey conducted by Sam et al. only 49.4% 
of the students were aware of the risks and 

Figure 3: Pie chart showing the descriptive analysis of various  
of streams of study of the survey population. 32.35% medical 
(yellow), 23.53% engineering (orange), 20.59 arts (red), 20.59% 
paramedical (green) and 2.94% other (blue).

Figure 4: Pie chart showing the descriptive analysis of the total 
number of PG and UG students. 77.45% UG students (red) and 
22.55% PG students (blue).

Figure 5: Pie chart showing the descriptive analysis of awareness 
of organ transplants. 65.69% are aware (red) and 34.32% are 
unaware (blue).     

Figure 6: Pie chart showing the descriptive analysis of opinion 
on whether organ transplants are successful or not. 46.08% say 
yes (red), 31.37% say no (blue) and 22.55% are unaware of their 
answers (green). 

Figure 7: Pie chart showing the descriptive analysis of whether 
the students are aware of graft rejection or not. 73.53% are aware 
(red) and 26.47% are unaware (blue).    
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organ transplants and 37.25% were unaware of 
the same. The rest 13.73% of the population did 
not possess any idea about this. Figure 9: 70.59% 
of the students were aware that there were 
artificial organs that were being engineered and 
29.41% of them remained unaware. Figure 10: 

Knowledge- 44.12% of the students believe that 
artificial organs could be as effective as natural 
ones while 34.3q% of the population disagree 
to this statement and the remaining 21.57% do 
not possess any idea on the same. According to a 
survey conducted by Oluyombo et al. only 19.4% 
of the population think that organ transplant in 
most cases is effective [25].

Figure 11: 38.24% of the participants believe 
that the natural organs are less expensive when 
compared to the artificial ones and 34.31% 
believe that artificial organs could be cost-
effective. The remaining 27.45% population 
think that there is no big difference between 
the two in terms of cost. Figure 12: 53.92% 
population think that there can be side effects 
for artificial organs and 29.41% disagree to 
that. The rest 16.67% have no idea about the 
risk factors. Figure 13: 44.12% population think 
that even patients with medical disabilities can 
accept artificial organs. 36.27% disagree with 
that and the rest 19.61% have no idea. Figure 14: 

Figure 8: Pie chart showing the descriptive analysis on thoughts 
about alternatives for organ transplants. 49.02% agree that there 
are alternatives for organ transplants (red), 37.25% disagree to 
that (blue) and 13.73% are unaware of their answer (green).

Figure 9: Pie chart representing awareness on the production of 
artificial organs. 70.59% are aware (red) and 29.41% are unaware 
(blue).      

Figure 10: Descriptive analysis on opinion effectiveness of artificial 
organs. 44.12% agree to the statement (red), 34.31% disagree 
(blue) and 21.57% are unaware of their answer (green).

Figure 11: Descriptive analysis on cost effectiveness of artificial 
organs. 34.31% say it is artificial organs (red), 38.24% say it is 
natural organs (green) and 27.45 have no idea (blue).

Figure 12: Descriptive analysis on awareness of side effects of 
artificial organs. 53.92 are aware that there can be side effects for 
artificial organs (red), 29.41% are unaware (blue) and 16.67% are 
not sure of their answer (green).
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40.2% think that artificial organs are made of 
living tissues and 25.49% think that they are 
made of plastics. The rest have 12.75% no idea or 
they are unaware and 21.57% think that they are 
made of metals. Figure 15: 51.96% think that the 
artificial organs are developed using 3D-printers 
and 24.51% think that chemicals are used and 

23.53% have no idea. The limitation to this study 
is that it includes less population size and less 
inclusion of criteria. Awareness about these 
artificial organs can render to more knowledge 
in the field of organ transplantation. It can be 
a great advantage to engineer more artificial 
organs for transplants. CHI square analysis was 
also done, and results are shown Figure 16-29.

Figure 13: Descriptive analysis of whether people with medical disabilities can accept artificial organs. 44.12% say yes (red), 36.37% say no 
(blue) and 19.61% are unaware (green).  

Figure 14: Descriptive analysis on knowledge about major components of artificial organs. 39.2% say it's made of living tissues (orange), 
25.49% say it is made of plastics (green), 22.55% say that it is made of metals (red) and 12.75% have no idea about it (blue).

Figure15: Descriptive analysis of knowledge on how artificial organs are engineered. 51.96% 3D printers (green), 24.51% chemicals (red) 
and 23.53% are not aware (blue).
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Figure 16: Bar graph showing association between age and gender. X-axis represents age and y-axis represents the number of participants 
responded. Red colour represents the males and blue colour represents the females. In the age group of 17-20 there were 18 females and 32 
males, in the age group of 21-23 there were 15 males and females, in the age group of 24-27 there were 17 females and 5 males. However, 
comparison between age and gender is statistically not significant. Chi square test shows p=0.006 (p>0.05 indicating statistically not 
significant).

Figure 17: Bar graph showing association between age and area of study. X-axis represents age and y-axis represents the number of participants 
responded. Red colour represents arts students, green colour represents paramedical students, orange colour represents engineering 
students, yellow colour represents medical students and blue colour represents other areas of study. In the age group of 17 to 20 there were 9 
arts students, 11 paramedical students, 8 engineering students, 20 medical students and 2 students from other streams. In the age group of 21 
to 23 there were 8 arts students, 8 paramedical students, 9 engineering students, 4 medical students and 1 student from other streams. In the 
age group of 24 to 27 there were 4 arts students, 2 paramedical students, 7 engineering students, and 9 medical students. However, association 
between age and area of study is statistically not significant. Chi square test shows p=0.216 (p>0.05 indicating statistically insignificant).

Figure18:  Bar graph showing association between age and level of education. X-axis represents age and y-axis represents the number of 
participants responded. Red colour represents number of UG students and blue colour represents number of PG students. In the age group of 
17 to 20 there were 44 UG and 6 PG students. In the age group of 21 to 23 there were 21 UG students and 9 PG students. In the age group of 24 
to 27 there were 14 UG and 8 PG students. However, the association between age and level of study is a statistically significant comparison. Chi 
square test shows p=0.038 (p<0.05 indicating statistically significant).
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Figure 19:  Bar graph showing association between age and awareness on organ transplant. X-axis represents age and y-axis represents the 
number of participants responded. Red colour represents the number of students aware and blue colour represents the number of students 
unaware.  In the age group of 17 to 20 there were 42 students who were aware and 8 students who were unaware. In the age group of 21 to 23 
there were 12 students who were aware and 18 students who were unaware. In the age group of 24 to 27 there were 13 students who were 
aware and 9 students who were unaware. However, association between age and awareness about organ transplant is a statistically significant 
comparison. Chi square test shows p=0 (p<0.05 indicating statistically significant).

Figure 20: Bar graph showing association between age and success of organ transplants. X-axis represents age and y-axis represents the number 
of participants responded.  Red colour represents the number of students aware, blue colour represents the number of students unaware and 
green colour represents number of students who were not sure of their answer. In the age group of 17 to 20 there were 29 students who responded 
yes, 9 students who responded no and 12 students who were not sure.  In the age group of 21 to 23 there were 8 students who responded yes, 16 
students who responded no and 6 students who were not sure.  In the age group of 24 to 27 there were 10 students who responded yes, 7 students 
who responded no and 5 students who were not sure. However association between age and opinion on the success rate of organ transplants is a 
statistically significant comparison. Chi square test shows p=0.021(p<0.05 indicating statistically significant).

Figure 21: Bar graph showing association between age and awareness on graft rejection. X-axis represents age and y-axis represents the 
number of participants responded.  Red colour represents the number of students aware and blue colour represents the number of students 
unaware.  In the age group of 17 to 20 there were 41 students who were aware and 9 students who were unaware. In the age group of 21 to 23 
there were 19 students who were aware and 11 students who were unaware. In the age group of 24 to 27 there were 15 students who were 
aware and 7 students who were unaware. However, association between age and awareness about graft rejection is statistically not significant. 
Chi square test shows p=0.152 (p>0.05 indicating statistically insignificant).
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Figure 22: Bar graph showing association between age and alternatives to natural transplants. X-axis represents age and y-axis represents 
the number of participants responded.  Red colour represents the number of students aware, blue colour represents the number of students 
unaware and green colour represents number of students who were not sure of their answer. In the age group of 17 to 20 there were 29 
students who responded yes, 10 students who responded no and 11 students who were not sure.  In the age group of 21 to 23 there were 9 
students who responded yes, 19 students who responded no and 2 students who were not sure.  In the age group of 24 to 27 there were 12 
students who responded yes, 9 students who responded no and 1 student who was not sure. However association between age and awareness 
about availability of alternatives for natural organ transplants is a statistically significant comparison. Chi square test shows p=0.001 (p<0.05 
indicating statistically significant).

Figure 23: Bar graph showing association between age and awareness of artificial organs. X-axis represents age and y-axis represents the 
number of participants responded.  Red colour represents the number of students aware and blue colour represents the number of students 
unaware.  In the age group of 17 to 20 there were 42 students who were aware and 8 students who were unaware. In the age group of 21 to 23 
there were 14 students who were aware and 16 students who were unaware. In the age group of 24 to 27 there were 16 students who were 
aware and 6 students who were unaware.  However, association between age and awareness about presence of artificial organs is a statistically 
significant association. Chi square test showing p=0.002 (p<0.05 indicating statistically significant).

Figure 24: Bar graph showing association between age and effectiveness of artificial organs. X-axis represents age and y-axis represents the 
number of participants responded.   Red colour represents the number of students said yes, blue colour represents the number of students 
who said no and green colour represents the number of students who were not sure of their answer. In the age group of 17 to 20 there were 
27 students who responded yes, 13 students who responded no and 10 students who were not sure.  In the age group of 21 to 23 there 
were 8 students who responded yes, 14 students who responded no and 8 students who were not sure.  In the age group of 24 to 27 there 
were 10 students who responded yes, 8 students who responded no and 4 students who were not sure.  However, association between age 
and knowledge about effectiveness about artificial organs is statistically not significant. Chi square test showing p=0.193 (p>0.05 indicating 
statistically insignificant).
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Figure 25:  Bar graph showing association between age and cost effectiveness of artificial organs. X-axis represents age and y-axis represents the 
number of participants responded. Red colour represents participants who responded to artificial organs, green colour represents participants who 
responded to natural organs and blue colour represents participants who were unaware. In the age group of 17 to 20 there were 20 participants 
who responded to artificial organs, 17 participants who responded to natural organs and 13 participants who were unaware. In the age group of 21 
to 23 there were 8 participants who responded to artificial organs, 13 participants who responded to natural organs and 9 participants who were 
unaware. In the age group of 24 to 27 there were 7 participants who responded to artificial organs, 9 participants who responded to natural organs 
and 6 participants who were unaware However association between age and knowledge about cost effectiveness of artificial organs is statistically 
not  significant. Chi square test showing p=0.807 (p>0.05 indicating statistically insignificant).

Figure 26: Bar graph showing association between age and knowledge about side effects of artificial organs. X-axis represents age and y-axis 
represents the number of participants responded.  Red colour represents the number of students said yes, blue colour represents the number of 
students who said no and green colour represents the number of students who were not sure of their answer. In the age group of 17 to 20 there were 
32 students who responded yes, 9 students who responded no and 9 students who were not sure.  In the age group of 21 to 23 there were 13 students 
who responded yes, 12 students who responded no and 5 students who were not sure.  In the age group of 24 to 27 there were 10 students who 
responded yes, 9 students who responded no and 3 students who were not sure. However, association between age and knowledge of side effects in 
artificial organs is statistically not significant. Chi square test showing p=0.173 (p>0.05 indicating statistically insignificant).

Figure 27:  Bar graph showing association between age and acceptance of artificial organs for a medically disable person. X-axis represents age 
and y-axis represents the number of participants responded.  Red colour represents the number of students said yes, blue colour represents 
the number of students who said no and green colour represents the number of students who were not sure of their answer. In the age group 
of 17 to 20 there were 30 students who responded yes, 13 students who responded no and 7 students who were not sure.  In the age group of 
21 to 23 there were 6 students who responded yes, 15 students who responded no and 9 students who were not sure.  In the age group of 24 to 
27 there were 9 students who responded yes, 9 students who responded no and 4 students who were not sure. However, association between 
age and knowledge about who can accept artificial organs is a statistically significant comparison. Chi square test showing p=0.014 (p<0.05 
indicating statistically significant).
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CONCLUSION

Hence the awareness about the complications 
and risk factors in artificial organ transplantation 
has been assessed. This survey can mainly bring 
about general opinions on artificial organs and 
can lead to advancements in development of 
artificial organs. 
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