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8 Abstract
9 Background: The utilization of stem cells (SCs) has led the way into a new era of 

10 therapeutics known as regenerative medicine. Their renewal property offers exciting 

11 possibilities in reversing tissue damage caused by metabolic and degenerative 

12 changes. Research should be conducted increasingly to explore the possibilities of SC 

13 utilization in Pakistan. 

14 Objectives: To assess the level of knowledge, perception, and attitude of medical 

15 students regarding stem cell research (SCR) and its application, to obtain a better 

16 insight into the future of stem cell therapy in Pakistan as it is a rapidly emerging field in 

17 medicine. 

18 Materials and Methods: This cross-sectional study was carried out using a self-

19 administered questionnaire filled by 206 medical students from different medical 

20 colleges in Pakistan. A convenience sampling method was used. Knowledge and 

21 attitude scores were calculated based on answers to 28 well-structured questions. Data 

22 was analyzed using SPSS.
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23 Results: The mean values of the answers showed that 60.2% (n=124) of the students 

24 had a good knowledge and 39.8% (n=82) had poor knowledge of stem cells. Whereas, 

25 56.8% (n=117) expressed a positive attitude and 43.2% (n=89) expressed a negative 

26 attitude towards SCR. Independent t-test applied on knowledge score and attitude 

27 showed that the mean knowledge score of people with a positive attitude is higher i.e. 

28 21.25 as compared to the mean knowledge score of people with negative attitude i.e. 

29 19.21. And the difference of the means is significant at p=0.007. Thus, the attitude of 

30 students was observed to be significantly dependent on their knowledge about SCR. 

31 Conclusion: The results show that medical students have baseline knowledge about 

32 SC therapy and a positive attitude towards it. Seminars, workshops should be 

33 conducted and this topic should be added to their syllabus so that they obtain proper 

34 information about SCR and encourage further research.

35 Keywords: Regenerative medicine, stem cell research, medical students

36 INTRODUCTION
37 Stem cells (SC) are clonal cells that can differentiate into other types of cells and 

38 possess the property of self-renewal through mitotic divisions [1].  They are 

39 uncommitted progenitor cells, present in all multi-cellular organisms, which give rise to 

40 characteristic cells of organs and tissues. These cells are unique in their ability to keep 

41 on dividing and regenerate their population, in contrast to the differentiated cells, which 

42 do not divide and deplete if they are damaged. On the basis of potency, they are 

43 classified as uni-potent cells; which can differentiate into single mature cell type, 

44 pluripotent cells; which can give rise to most types of cells necessary for fetal 

45 development and totipotent cells; which can give rise to all cells types found in the fetus 
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46 [2].  The sources to obtain these cells can be Placenta (Cord SCs), Fetal tissue or 

47 blastocyst (Embryonal SCs) and Blood, tissue or bone marrow (Adult SCs) [3].

48 Hematopoietic stem cell transplantation is an established treatment method for 

49 bone marrow failure diseases. The first allogeneic transplantation was performed by E. 

50 Donnall Thomas in 1957 and in Pakistan, the first transplant was done in 1995 at Dr. 

51 Ziauddin Hospital by Dr. Tahir Shamsi [4,5]. Recently, advances have been made 

52 towards the application of SC therapy for the treatment of diseases like Alzheimer’s, 

53 diabetes, immune-genetic conditions, cancers, Parkinson’s etc [6,7,8].

54 Research is being conducted increasingly in the field of cell biology worldwide in 

55 the light of its potential therapeutic benefit. It is becoming a popular option for treatment 

56 of those diseases that did not have adequate management available in the past. The 

57 use of stem cells has given birth to a new era of therapeutics which is known as 

58 regenerative medicine. Their renewal property offers exciting possibilities in reversing 

59 tissue damage caused by metabolic and degenerative changes. These scientific 

60 advancements require the healthcare workers to be equipped with knowledge regarding 

61 better innovative treatment options.

62 Guidelines for SC research in Pakistan have been developed by the National 

63 Bioethics Committee, Pakistan and adopted by the Human Organ Transplant Authority.  

64 However, it is still relatively new in Pakistan with less than twenty stem cell research 

65 institutes and limited awareness regarding the application of stem cell therapy among 

66 the healthcare workers, medical students as well as the general public. There is also a 

67 deficit in studies deducing the knowledge and attitude regarding stem cell research 

68 among the medical community in Pakistan. This demands avid exploration into the 
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69 domain of stem cell research where the medical students lack knowledge. It indicates 

70 the significance of studying the cultural and religious factors that govern the level of 

71 interest and attitude of medical students regarding the subject. It is therefore timely that 

72 research be conducted to assess the level of knowledge, perception and attitude of 

73 medical students regarding stem cell research and its application to obtain a better 

74 insight into the future of SC therapy in Pakistan. Identification of the indistinct areas can 

75 better enable the medical community to take concrete measures to positively impact the 

76 students’ attitudes and supplement their knowledge about stem cells research. Better 

77 awareness can positively impact the progress in the field of regenerative medicine.

78 Materials and Methods 
79 This cross-sectional study was conducted from May 2019 to June 2019 after 

80 procuring an Approval Letter from the Ethical Review Board of the authors’ university. A 

81 convenience sampling method was used. A well-structured online questionnaire was 

82 made to be filled by 206 medical students from different medical colleges of Pakistan 

83 voluntarily. Full confidentiality was assured to the participants.  

84 The questionnaire consisted of three sections; the Section A collected the socio-

85 demographic data including age, sex, ethnicity, religion, institute and year of study. The 

86 religiosity and consideration of ethical aspect of SC research was also questioned. 

87 The Section B included 18 questions regarding the students’ general and specific 

88 knowledge of stem cells. Score ‘2’ was set to the correct answer, score ‘1’ was set if the 

89 answer was ‘don’t know’ and score ‘0’ was set for the wrong answer. Thus the highest 

90 possible score for each student was 36. Mean of the total knowledge score(x=20) was 

91 taken as a cut-off value for good knowledge and poor knowledge. A score greater than 
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92 20 was considered as good knowledge while a score of 20 and below was considered 

93 as poor knowledge.

94 Section C comprised of 10 questions structured after literature review to assess the 

95 attitude of students towards stem cell research and therapy. Mean of x=32 was 

96 considered as a cut-off value for a positive attitude. A score of greater than 32 was 

97 considered as positive attitude and a score of 32 and below was considered as negative 

98 attitude.

99           Data was analyzed using SPSS version 23.0. To assess the internal consistency 

100 of the questionnaire the Cronbach Alpha coefficient was calculated to be 0.75. 

101 Descriptive statistics (frequency and percentages) identified demographic 

102 characteristics and students’ responses to the questionnaire. Paired t tests were used to 

103 analyze the relationships and statistical significance was considered to be as p value < 

104 0.05. Pearson Test was used to find the correlation between knowledge and attitude of 

105 students towards stem cell research. Analysis included chi-square test to find significant 

106 association between knowledge and attitude of medical students towards stem cell 

107 research.

108

109 Results
110 A total of 206 students from all five years of MBBS participated in this survey. 

111 The mean age of the respondents was 21 ± 1.43 years. Majority of them were females 

112 76.7% (n=158) and 23.3% were males (n=48). All of them were Muslims. There were 

113 more responses from Year 3 and 4 as illustrated in Table 1.  

114       Table 1. Demographic details of students
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115

116

117

118 Religiosity was self-reported by the respondents and most of them (76.2%) 

119 characterized themselves to as moderately religious.

120

121                                     Fig 1. Self-reported religiosity   

122  They were further inquired whether they considered stem cell research to be 

123 ethical and 66% of the respondents did agree that SCR is ethical.

124

125                                  Fig 2. Ethical consideration

126 Results showed that 90.8% (n=187) of respondents declared to have generic 

127 knowledge regarding stem cells but only 35.9% (n=74) had specific knowledge of stem 

128 cells. It was seen that 25.2% (n=52) had not learned about stem cells from vocational or 

129 training courses however, 89.3% (n=184) responded positively about interest in 

130 developing their knowledge about stem cells. For further evaluation of the students’ 

Students (n=206) Frequency Percentage

Gender MALE 48 23.3%
GENDER

FEMALE 158 76.7%

Year Of Study 1st Year 25 12.1%

2nd Year  19 9.2%

3rd Year 44 21.4%

4th Year 87 42.2%

YEAR OF 
STUDY

5th Year 31 15%
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131 level of knowledge on stem cells, they were given a few questions and statements to 

132 answer.  

133               Table 2: Assessing stem cell knowledge

# Question Correct Incorrect Don’t 
know

1 Do you have a generic knowledge of stem cells? 90.8%(187) 8.3%(17) 1%(2)

2 Do you have a specific knowledge of stem cells? 35.9%(74) 58.7%(121) 5.3%(11)

3 Did you ever attend vocational and training 
courses or meetings regarding stem cells?

72.8%(150) 25.2%(52) 1.9%(4)

4 Would you be interested in developing your 
knowledge about stem cells?

89.3%(184) 8.7%(18) 1.9%(4)

1 Do you know about the therapeutic applications 
with stem cells?  

66.5%(137) 25.7% (53) 7.8% (16)

2 Stem cells can be used to test new drugs. 78.2%(161) 7.8% (16) 14.1% (29)

3 Stem cells can be used to treat Parkinson's, 
Alzheimer's, cancer, diabetes or heart diseases

69.4%(143) 13.1% (27) 17.5% (36)

4 Stem cells can divide and re-new for long 
periods.

92.2%(190) 2.9% (6) 4.9% (10)

5 Embryonic stem cells are un-specialized and 
capable of forming any cell type in the body 
including placenta.

86.4%(178) 7.8% (16) 5.8% (12)

6 Stem cells can give rise to cancers. 58.35%(120) 22.3%(46) 19.4%(40)

7 It is possible to isolate stem cells from human 
embryos (without their sacrifice)

66.5%(137) 13.1% (27) 20.4% (42)

8 It is possible to isolate stem cells from the 
umbilical cord.

56.3% (116) 19.4% (40) 24.3%(50)

9 Sperm and eggs are a source for adult stem 
cells.

51% (105) 30.6% (63) 18.4% (38)

10 Adult stem cells are also known as somatic stem 
cells.

65.5%(135) 20.9%(43) 13.6%(28)

11 Multipotent stem cells can be induced from 
normal skin cells by genetic reprogramming. 58.7%(121)

19.9%(41) 22.3%(46)
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12 Bone marrow stem cells are taken from the 
spine.

50%(100) 31.3%(64) 18.9%(39)

13 Umbilical cord blood stem cell transplantation is 
less efficient compared to bone marrow stem cell 
transplantation.

46.1%(95) 21.4%(44) 32.5%(67)

14 Stem cells are maintained by obligatory 
asymmetric replication i.e. one cell is similar to 
mother cell while other is a completely 
differentiated cell.

40.3%(83) 31.3%(64) 28.6%(59)

134
135 Most of the students were aware of umbilical cord, embryonic and adult stem 

136 cells and the therapeutic applications of stem cells. However, it should be noted that 

137 only 2 participants answered correctly to all 14 questions of knowledge regarding stem 

138 cells.

139 The mean of knowledge scores was calculated as 20. All scores above 20 were 

140 considered to be good knowledge whereas a score of 20 and below was considered to 

141 be poor knowledge. Hence, out of n=206 students, 60.2% (n=124) were found to have 

142 good knowledge and 39.8% (n=82) had poor knowledge of stem cells. 

143
144 Fig 3. Result of knowledge scores
145
146 To study the attitude and perception of students towards stem cell research, they were 

147 given a list of statements to rank their views on a 5 point Likert scale.       

148           

149 Table 3. Assessing attitude regarding stem cell research

# Questions Strongly 
disagree

Disagree Not sure Agree Strongly 
agree

1 I approve of stem cell research. 8.7% (18) 4.4%(9) 17.5% 51%(105) 18%(37)
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150
151 There were 52.5% (n=108) students who were of the opinion that there is a moral 

152 difference between creating embryos and using them specifically for research and using 

153 embryos remaining after In Vitro Fertilization (IVF) for research. Whereas only 29.6% 

154 (n=61) respondents believed that life begins at conception; thus, embryonic stem cell 

(36)

2 I am worried that stem cell transplantation 
might     potentially open doors to human 
being killed for the benefit of others.

4.4% (9) 24.8%(51) 33% (68) 27.2% 
(56)

10.2% (21)

3 The government should prohibit all 
researches regarding embryonic stem cells 
from embryo or aborted fetus.

2.9%(6) 8.3%(17) 33.5% 
(69)

35.4% 
(73)

19.4% (40)

4 Life begins at conception; thus, embryonic 
stem cell   research which involves the 
destruction of embryo is immoral, illegal and 
unnecessary.

18%(37) 23.3%(48) 28.6% 
(59)

16% (33) 13.6%(28)

5 A blastocyst should be given the same 
respect and right to live as a living human 
adult.

20.9%(43) 33%(68) 21.8% 
(45)

11.2% 
(23)

12.6%(26)

6 There IS A MORAL DIFFERENCE between 
creating embryos specifically for research 
and using embryos remaining after IVF (in 
vitro fertilization) for research?

8.7% (18) 11.7%(24) 26.7% 
(55)

37.9% 
(78)

14.6% (30)

7 Embryos can specifically be made to be 
used for stem cell research and be 
destroyed during the study. 

17.5% 
(36)

21.4% 
(44)

32% (66) 22.3% 
(46)

6.3% (13)

8 Stem cell transplantation should be widely 
practiced.

8.7% (18) 13.1% 
(27)

38.8% 
(80)

31.6% 
(65)

7.3% (15)

9 There should be awareness programs 
regarding stem cells and its use in research. 8.7% (18) 4.9% (10) 21.8% 

(45)
42.7% 
(88)

21.8% (44)

10 The future of mankind is bright if stem cell 
research could be successfully conducted.

8.7% (18) 4.9% (10) 21.8% 
(45)

42.7% 
(88)

21.8% (44)
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155 research which involves the destruction of embryo is immoral. There were also 

156 concerns by some students (n=77) about the potential of misuse of stem cell research 

157 for commercial purposes benefitting others. 

158 The mean of the answers was taken and was calculated to be 32. Scores above 

159 32 were considered to be a positive attitude and a score of 32 or below was considered 

160 to be a negative attitude. Results showed that 56.8% (n=117) expressed positive 

161 attitude and 43.2% (n=89) expressed negative attitude towards stem cell research. 

162
163 Fig 4. Result of attitude scores
164
165 Independent t-test applied on knowledge score and attitude showed that the 

166 mean knowledge score of people with positive attitude is higher i.e. 21.25 as compared 

167 to the mean knowledge score of people with negative attitude i.e. 19.21. And the 

168 difference of the means is significant at p=0.007. Thus, increasing the awareness 

169 regarding stem cell research can increase its acceptability.

170         Table 4. Independent samples t-test results of knowledge and attitude

171

172 Discussion
173 Stem cells have tremendous potential as it is clearly evident by the use of blood 

174 stem cells to treat diseases like leukemia; and can also be appreciated in the use of 

175 stem cells for tissue grafts to treat diseases or injuries to the bone, skin and eye [9].

ATTITUDE N Mean t df p

Positive 117 21.25
Knowledge

Scores Negative 89 19.21
-2.720 204 0.007
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176 In Pakistan, not much data is available on stem cell research with less than 100 

177 articles published in PubMed. A stem cell society; Pakistan Stem Cells Society (PSCS) 

178 was established as late as 2012 [10]. Higher Education Commission (HEC) and 

179 Pakistan Science foundation (PSF) have approved many research projects on stem 

180 cells recently but they show slow development, mainly because of lack of funding, 

181 specific equipment and trained manpower. 

182 According to our results, the knowledge level of the students is encouraging and 

183 suggests that they would be a trusted source of information, which would enable 

184 patients to make an informed decision regarding use of stem cells as a recent 

185 innovation in treatment. Our study showed a good knowledge level of 60.2% as 

186 compared to a similar study in KSA showing 31.2% good knowledge and 56% moderate 

187 knowledge among the respondents [11]. There was no association of stem cell 

188 awareness with gender, nationality, race, or year of study of the respondents in medical 

189 college corresponding to another study in Pakistan [12].

190 A strong majority of students (89.3%) also expressed willingness to develop their 

191 knowledge of stem cells in addition to the knowledge imparted through their curriculum 

192 which indicates that they are not neglectful of the topic and are encouraged to know 

193 more about it. Khali also reported that 92% of the respondents desired to attain 

194 coherent education about stem cells in a study conducted in Egypt [13].

195 It is also important to consider that stem cell research poses serious ethical and 

196 legal concerns and requires great responsibility especially when it comes to embryonic 

197 stem cells which can be created in laboratories solely for research. Majority of the 

198 respondents approved of stem cell research and believed it should be practiced widely. 
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199 When considering from the religious point of view, it was seen that 66% students 

200 agreed that stem cell research is ethical. This majority is encouraging considering that 

201 all the students were Muslims and most of them considered themselves to be 

202 moderately religious. This is contrary to the findings of a study conducted in Australia 

203 where the Christian community considered embryonal stem cell research to be 

204 unacceptable [14].

205 Moreover, the distinction between creating stem cell specifically for research and 

206 using the surplus stem cells remaining after IVF was clearly understood by 52.5% of the 

207 students. This result correlated to a survey carried out in the US and Canada in 2008 

208 where it was seen that 92% respondents supported stem cells derived from IVF as 

209 opposed to cloned embryos [15].

210 The students expressed concern over the misuse of stem cells research for 

211 promoting killing of human embryos for commercial purposes. This finding is in 

212 accordance to a study conducted in Greece where 73.6% were concerned that the 

213 umbilical cord blood could be used for purposes different than welfare in regenerative 

214 medicine [16].

215

216 Conclusion
217 In the light of the findings of this study, it is concluded that the medical students of 

218 Pakistan showed statistically significant and affirmative knowledge as well as attitude 

219 towards stem cell therapy which indicates that in the near future, the field of applied 

220 biomedical sciences will show progress in leaps and bounds comparable to international 
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221 standards. It is also encouraging to note that religiosity does not pose a significant 

222 threat to the future of SCR in Pakistan.

223 Recommendations
224 Stem cell therapy heralds a new dawn in the treatment of many prevalent diseases 

225 which can be very favorable for mankind. 

226 o The topic of stem cells and its therapeutic prospects must be made an extensive 

227 part of the medical curriculum to fill the theoretical knowledge deficits and inspire 

228 research in this field among students. 

229 o The government should provide adequate funds for projects to promote both 

230 basic and applied stem cell research.

231 o Further studies should involve a larger sample population involving all medical 

232 colleges in Pakistan so as to obtain a more generalized conclusion.

233 o There should be seminars, symposiums and workshops in research centers and 

234 hospitals so that information and expertise could be shared and interest is 

235 developed in our young researchers and clinicians.

236 Limitations
237 The limitations should also be taken into account for the results that have been 

238 presented. The small sample size presents a limitation and therefore the results may 

239 not be generalizable. 
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