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ABSTRACT

Background: Regenerative medicine and tissue engineering are two of the most advanced innovations in biomedicine which
seek to repair, replace or regenerate human tissues and organs. With the further development of these technologies, evaluating
their awareness, perceived effectiveness, and implementation barriers becomes essential for informed clinical integration.
This study aimed to assess the level of awareness, clinical outcomes, and perceived obstacles related to regenerative therapies
among both healthcare professionals and patients.

Methods: A cross-sectional survey conducted in 2023 with 71 professionals and patients who have experience with
regenerative therapies. Advanced treatments which include stem cell therapy, PRP, and tissue scaffolding were assessed with
regard to their clinical benefits and challenges along with their knowledge on these therapies through an outlined
questionnaire. The data was analyzed in SPSS with a significance level of p < 0.05.

Results: Most participants were aware of regenerative options, especially stem cell therapy (83.1%) and PRP (71.8%).
Patients reported substantial improvements in pain relief, wound healing, and mobility post-treatment. Key barriers identified
were high treatment costs, limited access, and insufficient public education. Educational level and profession showed a
statistically significant association with awareness (p < 0.05).

Conclusion: Regenerative medicine holds great promise for transforming healthcare delivery, but financial and
informational barriers hinder its wider application. Addressing these issues through policy and education can help accelerate
the safe, effective adoption of these technologies..

Keywords: Regenerative medicine, tissue engineering, stem cell therapy, PRP, awareness, clinical outcomes, healthcare
innovation

1. INTRODUCTION

Advancements in regenerative medicine and tissue engineering are novel approaches for the treatment and rehabilitation of
various bone and soft tissue defects. Considerable attention has been drawn by these approaches in the recent days such as
chronic non healing wounds, some neurodegenerative diseases and organ failures which are difficult to manage by
conventional medical therapies [1-3].
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Regenerative medicine focuses on utilizing biological healing processes within the human body. Therapies such as stem cell
transplants, PRP (platelet-rich plasma) therapy, scaffold-based tissue engineering, and even 3D bioprinting of tissues are
currently being explored and, in some instances, used in clinical practices. Innovations such as these mark a change from
managing symptoms to addressing the root causes, improving patient health outcomes that results in reduced long-term strain
on healthcare systems [4-6].

While there exists significant potential in regenerative medicine, there are many tangible challenges that limit its optimal
integration. Some of these include: public awareness and advertising, expensive treatment options, vague policies, low
marketing, inequitable allocation over geographical territories, and limited advertising and public awareness. Moreover, the
differing levels of understanding among patients and healthcare professionals affects the integration and ideal application of
such therapies.[7-9].

Given the transformative potential of regenerative treatments, it is crucial to evaluate how well these innovations are
understood and received by those who deliver and receive care. This study aims to explore the awareness, clinical
effectiveness, and barriers surrounding regenerative medicine and tissue engineering, providing insight into the factors that
support or hinder their broader adoption in healthcare settings.

2. METHODOLOGY

The purpose of this study is to assess the awareness and perceptions along with the clinical outcomes related to regenerative
medicine and tissue engineering by performing a descriptive cross sectional survey. Patients’ and providers’ attitudes towards
various regenerative approaches, their potential advantages, and what obstructs their translation into clinical practice shaped
the rationale of this study.

Approval has been granted by the appropriate institution’s ethics committee, Rehman Medical Institute Peshawar, and has
also been noted here for the boundary of the study. The institution noted maintains voluntary participation and was
anonymous with respect to identity disclosure. All information gathered was held confidential and the privacy of all
individuals involved was maintained during the research period. This project was conducted at Rehman medical institute
Peshawar, which is an institution engaged in clinical innovation and regenerative therapies. The collection of data for the
project spanned a period of one year, starting from January 2023 and concluding in December 2023.

The study incorporated 71 participants in total. The sample comprised both healthcare professionals (physicians, surgeons,
and other healthcare workers) and patients knowledgeable of or underwent regenerative treatments. A purposive sampling
strategy was applied to make sure that the participants included had direct exposure or were involved in regenerative
therapies.

Participants aged 18 years and above, who were either professionals working in relevant specialties or patients receiving or
familiar with regenerative procedures, were eligible for inclusion. Individuals with no prior knowledge of regenerative
medicine or who declined to participate were excluded.

A structured, pre-validated questionnaire was designed to capture demographic data (age, gender, education, and profession),
awareness of different regenerative approaches (such as stem cell therapy, platelet-rich plasma therapy, tissue scaffolding,
and 3D bioprinting), perceived benefits, clinical outcomes, and barriers to implementation. The questionnaire included both
closed-ended and Likert-scale questions.

After obtaining informed consent, the questionnaires were distributed in-person and digitally (where feasible). Each
participant was briefed on the purpose of the study, and anonymity was assured. The average time to complete the survey
was approximately 10—15 minutes. Data was reviewed for completeness before entry into a secure database.

The data were entered and analyzed using SPSS version 25. Descriptive statistics were used to summarize participant
characteristics and response distributions. Chi-square tests were applied to evaluate associations between variables such as
awareness levels and demographic factors. A p-value of less than 0.05 was considered statistically significant.

3. RESULTS

A total of 71 participants were enrolled in the study, including both healthcare professionals and patients who had undergone
or were familiar with regenerative medical procedures. The majority of respondents were aged between 3150 years. Males
constituted a slightly higher proportion than females.

Table 1: Demographic Distribution of Study Participants

Variable Category Frequency (n) | Percentage (%) | p-value

Age Group 18-30 years | 15 21.1% 0.048*
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31-50 years | 38 53.5%
51+ years 18 25.4%
Gender Male 39 54.9% 0.217
Female 32 45.1%
Education Level | Graduate 28 39.4% 0.032%*
Postgraduate | 43 60.6%
*Significant at p<0.05

Most respondents had heard of stem cell therapy and 3D bioprinting. Among them, healthcare professionals showed a
significantly higher awareness level compared to patients.

Table 2: Awareness of Regenerative Therapies by Profession

Therapy Type Aware (n/%) | Not Aware (n/%) | p-
value
Stem Cell Therapy | 59 (83.1%) 12 (16.9%) 0.004*
PRP Therapy 51 (71.8%) 20 (28.2%) 0.038*
3D Bioprinting 37 (52.1%) 34 (47.9%) 0.091
Tissue Scaffolding | 42 (59.2%) 29 (40.8%) 0.065

*Significant at p<0.05

Among the patient group (n=35), regenerative therapies led to noticeable improvements in pain reduction, healing rate, and
functional mobility, especially in those receiving stem cell-based interventions.

Table 3: Clinical Improvements Post-Therapy Among Patients

Outcome Measure Improved (n/%) | Not Improved (n/%) | p-value
Pain Score Reduction | 29 (82.9%) 6 (17.1%) 0.011*
Wound Healing Time | 27 (77.1%) 8 (22.9%) 0.025%*
Functional Mobility 26 (74.3%) 9 (25.7%) 0.039%*
Overall Satisfaction 30 (85.7%) 5 (14.3%) 0.007*

*Statistically significant at p<0.05

Cost and lack of awareness were the main reported barriers to the use of regenerative medicine. These concerns were more
common among patient respondents.

Table 4: Reported Barriers by Group

Barrier Professionals (n/%) | Patients (n/%) | p-value
High Cost 18 (45.0%) 28 (80.0%) 0.003*
Limited Access 15 (37.5%) 20 (57.1%) 0.041*

Journal of Neonatal Surgery | Year: 2024 | Volume: 13
pg. 1172



Nighat Kausar, Sayyed Lugman Ali Shah, Muhammad Haris Zia, Muhammad Aleem Uddin,
Nida Zaki, Hafiz Abdul Rauf, Muhammad Zia Igbal, Muhammad Naeem Rashid

Lack of Information | 8 (20.0%) 22 (62.9%) 0.001*
Regulatory Concerns | 19 (47.5%) 10 (28.6%) 0.098
*Significant at p<0.05

Awareness of Stem Cell Therapy (n=71)

Not Aware

Aware

Figure 1: pie chart showing the awareness of stem cell therapy among the study participants.
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Figure 2 - Bar chart comparing reported barriers to the adoption of regenerative medicine between professionals
and patients

4. DISCUSSION

The present study provides a timely exploration of current trends in regenerative medicine and tissue engineering,
highlighting the awareness, clinical impact, and perceived limitations of these technologies among patients and healthcare
providers. As regenerative techniques increasingly enter mainstream clinical practice, understanding their adoption and
effectiveness becomes essential to guiding future healthcare strategies [10-12].
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Our findings demonstrated that a majority of participants were aware of at least one form of regenerative therapy, with stem
cell therapy being the most commonly recognized. This trend mirrors international data suggesting that stem cell-based
interventions are the most visible and widely discussed component of regenerative medicine, especially in orthopedics,
neurology, and dermatology. Studies also highlight the increasing use of autologous stem cells for cartilage and tissue repair,
which supports our results [13-15].

The study also found significant clinical benefits among patient participants who underwent regenerative procedures. Pain
reduction, accelerated wound healing, and improvement in functional mobility were among the most reported positive
outcomes. These results are consistent with clinical trials, which observed similar outcomes in patients treated with adipose-
derived stem cells for degenerative joint disease [16-18]. Furthermore, our data align with research by Kim et al. (2019),
who reported faster healing rates in patients receiving PRP therapy compared to conventional wound care.

Notwithstanding the positive findings, our research identified significant obstacles to wider implementation. Lack of access,
insufficient awareness, and cost emerged as prominent issues, particularly among patients. This reminds one of earlier studies
which noted that although regenerative medicine has the ability to disrupt the healthcare system, its use in everyday practice
is severely limited due to pre-implementation cost and access concerns [19, 20].

An additional significant finding is the impact of education level on awareness and acceptance. Participants holding
postgraduate degrees demonstrated greater awareness of different regenerative technologies. This is in line with previous
studies which emphasized the value of purposeful educational strategies aimed at addressing the gaps in emerging medical
fields [21].

Lastly, the difference in perspectives between healthcare professionals and patients indicates a need for improved
communication and counseling. While professionals demonstrated more balanced views on safety and efficacy, patients often
viewed regenerative treatments as revolutionary yet inaccessible. Bridging this perception gap may be essential for successful
implementation.

5. CONCLUSION

This study underscores the growing relevance and clinical promise of regenerative medicine and tissue engineering in modern
healthcare. High levels of awareness and positive clinical outcomes—especially related to stem cell and PRP therapies—
suggest that these treatments are gaining traction among both patients and practitioners. However, the full potential of
regenerative technologies remains constrained by financial, informational, and infrastructural barriers.

To facilitate broader and more equitable access, it is imperative that healthcare systems invest in educational campaigns,
regulatory clarity, and cost-reduction strategies. As the field evolves, continued evaluation and evidence-based integration
of regenerative approaches will be essential for transforming patient care and improving long-term outcomes
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