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Abstract

Objective: A student-centered voluntary interprofessional sequential simulation course was designed to find out whether students 
would benefit from interprofessional sequential simulations and be able to create and operate this type of a simulation. Methods: 
Medical, nursing, paramedic, biomedical laboratory science and radiography students were enrolled. The students were divided 
into three groups. The assignment for the groups was to create and operate an interprofessional sequential simulation for another 
group. The simulations should provide a role for every discipline corresponding their education. The students filled two short 
questionnaires during the planning phase and the post-simulation phase. Results: 23 students (74%) answered the first questionnaire 
and 20 students (65%) the second questionnaire. The students’ attitudes towards interprofessional simulations were overwhelmingly 
positive. In both surveys they felt that the group was functioning well, their opinions had been heard properly, it was easy to work in 
an interprofessional team and they were able to contribute to the process the way they wanted to. They also perceived that the work 
process was well organized and interprofessional work in an electronic environment was successful. Conclusions: The students 
can create and operate a complex interprofessional sequential simulation if guided by professionals. Interprofessional simulations 
induced positive experiences and attitudes in healthcare students and promote interprofessional teamwork. This type of simulation 
promotes active learning. The study asserts also that successful interprofessional simulations are possible to run amidst the global 
pandemic and it is possible to integrate parts of the processes into electronic environment.
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Introduction

Simulation has been found to be an effective method for healthcare 
education [1-5]. An important theoretical fundament of simulation 
is Kolb’s concept of experiential learning; the learner gets the 

experience, contemplates the experience, draws abstractions and 
concepts from the experience, experiments with the new concepts 
and ultimately gains a new experience [6,7].

Simulation is considered to promote active learning [8]. Active 
learning emphasizes students’ agency and participation in the 
learning process [9]. According to Berhaut et al. active learning 
ought to be one of the core guiding principles of high quality 
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medical and nursing education [10]. 

Interprofessional simulation is a form of simulation where the 
participants represent two or more professional disciplines 
and students learn from and about each other [11]. It enhances 
cooperation between professions and therefore improves patient 
care [12]. In chain/sequential simulation patient’s pathway through 
the healthcare system is demonstrated [13]. Interprofessional 
sequential simulation is less commonly used in healthcare 
education.

A student-centered voluntary interprofessional sequential 
simulation course was designed to promote interprofessionalism 
and to find out whether the students can take more responsibility 
of simulations.

Materials and Methods

Medical, nursing, paramedic, biomedical laboratory science and 
radiography students were enrolled. All of the participants were 
approaching the end of their studies. The paramedic students had 
had a lot of simulation experience prior to the course. The nursing 
and medical students had some experience whereas the biomedical 
laboratory science and radiography students had virtually no 
experience of simulations. The students were divided into three 
groups consisting of two students from each professional discipline 
except one group having three paramedic students. The students 
were guided by the teachers of nursing and medicine and teaching 
coordinators/simulation operators of the Tampere Centre for Skills 
Training and Simulation. 

The purpose of the first meeting was to get to know each other 
(including teachers) and introduce the project. The assignment 
for the groups was to create and operate an interprofessional 
sequential simulation for another group. The learning objects were 
teamwork and interprofessionalism and simulation should provide 
a role for every discipline corresponding their education. The 
students started to plan a simulation case in guidance of teachers. 
The groups were not allowed to discuss their simulation case with 
other groups.

In March 2020 we saw the rise of world-wide COVID-19 
pandemic. Social distancing and remote learning platforms had 
to be implemented. The work was mostly done via electronic 
platforms such as Teams and WhatsApp where the teams gathered 
to brainstorm and to discuss their ideas with the teachers. The 
students prepared their cases and presented a written and oral case 
to the teachers. The teachers gave feedback and the students made 
modifications. There was another meeting, where the students 
represented their simulation case, and some final modifications 
were made so that the cases could be easily operated. 

The actual simulations were postponed from May until the fall. 

COVID-19 recommendations and restrictions were carefully 
obeyed. In September 2020 the groups met in Tampere Centre for 
Skills Training and Simulation. The simulation surroundings and 
equipment were introduced to them. The students had a possibility 
to ask questions and modify their simulation cases. The cases were 
performed during three separate evenings (three hours per evening) 
One group prepared and operated the simulation, one group was 
acting, and one was observing. Each operating group had to decide 
whether the debriefing was in the end or after each sequence.

The students filled two questionnaires during the planning phase 
and the post-simulation phase. Participation in the simulation as 
well as answering the surveys was voluntary. The questionnaires 
featured multiple Likert-scale strongly agree-strongly disagree 
questions and open-ended questions. Questions were about the 
functioning of the interprofessional group, the knowledge about 
the other professional disciplines, whether their opinion had been 
heard or not, if they got the opportunity to contribute in a way 
they wanted to and if it was easy to work in the group. In the first 
questionnaire it was asked if working in the team had been well 
organized and if working in the digital environment had been a 
success. In the second questionnaire it was asked whether the 
participants had learned a lot from the interprofessional simulations 
or not. In both questionnaires there was a question whether 
COVID-19 pandemic had affected the course. The students also 
had a possibility to explain, why they answered the way they did.

There were mandatory open-ended questions in the first 
questionnaire 1) the participant’s reason for participating in the 
course, 2) opinion on the course and 3) what she/he had learned from 
the interprofessional teamwork. In the second questionnaire there 
was mandatory open-ended questions on what the participants had 
learned about their own professional discipline and professions. 

Statistical analysis was performed for the closed questions using 
R program. Medians were determined for all five step strongly 
agree-strongly disagree questions. The statistical difference of the 
population median from neutral median was determined by using 
Wilcoxon signed rank test. Both one-tailed test to both directions and 
two-tailed test were performed to determine whether the answers 
reflected a positive or negative bias to either direction. Wilcoxon 
signed rank test was used to determine if there was a statistically 
significant change between the answers of the two questionnaires. 
A p value of less than 0.05 was considered statistically significant. 
Open-ended questions were used to interpret the findings of the 
quantitative analysis. 

Results

23 students (74%) answered the first and 20 students (65%) the 
second questionnaire. There was no evident bias in response rate 
by profession. The students’ attitudes towards interprofessional 
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simulations were overwhelmingly positive (Figure 1). In both 
surveys they felt that the group was functioning well, their opinions 
had been heard properly, it was easy to work in an interprofessional 
team and they were able to contribute to the process the way they 
wanted to. They also perceived that the work process was well 
organized and interprofessional work in an electronic environment 
was successful.

The students felt that the group work got better during the course 
(with a p-value of 0.01 with confidence level of 95%), even though 
the students reported that their opinions were better heard in the 
planning phase than in post-simulation phase (p-value = 0.05, not 
statistically significant). When the course proceeded the students 
felt that their possibility to contribute got better (p-value = 0.08, not 
statistically significant). Interestingly the students’ understanding 
of other professions diminished during the course (p-value = 0.16, 
not statistically significant). 

In the post-simulation phase the students felt that they had learned 
a lot from interprofessional simulations (p-value < 0,01). Several 
respondents mentioned that they learned to understand other 
professions more. Some students reported that they had learned 
about different ways of thinking that other professional disciplines 
possessed. It was mentioned many times that the project helped to 
understand the vastness of capabilities of other professions. The 
students expressed that the curriculum was demanding yet diverse 
and educational. It was also stated that there should be more of 
this type of learning, and it should be included in the mandatory 
curriculum if possible.

Figure 1: How students answered pre- and post-simulation.

The medical students felt that the workload was not spread 
out evenly, some of them felt that they had to take too much 
responsibility. Other students concurred with this notion. There 
were some concerns about the biomedical laboratory science 
students’ and radiography students’ role in planning and executing 
simulations because they did not have previous experience and 
their role in simulations was minor. In the debriefing session they 

verbally expressed that simulations were a good possibility to 
learn about other professions and interprofessional. 

As expected in the planning phase 87,5% of the students felt that 
COVID-19 pandemic was affecting the work. In the post-simulation 
phase only 65% felt the work was affected. The planning phase was 
conducted remotely but simulations were performed in a normal 
way (COVID-19 recommendations and restrictions were carefully 
obeyed). Even though the students felt that remote planning of the 
simulation was successful, in open ended questions some students 
regretted the limitations of remote group work. Another upcoming 
issue was that the simulations themselves were postponed several 
months. Over all the students felt that COVID-19 did affect the 
course but that remote learning and simulations themselves were 
successful.

Discussion

The aim of the study was to promote interprofessionalism 
and to find out whether the students can take more actively 
part in learning process (active learning). Previous studies on 
interprofessionalism have reported positive educational outcomes 
[12,14,15]. In this study the participants engaged in the learning 
process as a multidisciplinary team. The students reported positive 
experiences of other professions, multidisciplinary teamwork as 
well as essence of other professions. These findings showed that 
the course promoted interprofessionalism.

The active learning emphasizes students’ agency and participation 
in the learning process [9]. We wanted to find out if the students 
can take a more active role in learning and teaching. The students 
were responsible of planning, running, operating, observing as 
well as participating in the simulations. In guidance of experienced 
teachers, the students could produce high-quality high-fidelity 
simulations. The students reported that the course was a positive 
learning experience, and they learned a lot. Therefore, we can say 
that the course promoted active learning. 

The students’ attitudes concerning the interprofessional simulations 
were positive throughout the process. This was in line with the 
literature [16-19]. It has been previously reported that this type 
of simulation course promotes interprofessional communication, 
understanding of other professions [20] as well as dissolving 
stereotypes about other professions [17].

The students felt that the group work (with a p-value of 0.01 with 
confidence level of 95%) and their possibility to contribute the 
work got better during the course (p-value = 0.08, not statistically 
significant). The reason for this might be that they got to know each 
other better and the work (simulation learning) was more familiar, 
even though the students reported that their opinions in group 
were better heard in the planning phase than in post-simulation 
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phase (p-value = 0.05, not statistically significant). Interestingly 
students’ understanding of other professions diminished during 
the course (p-value = 0.16, not statistically significant). This might 
indicate that students understood how multidimensional other 
professions are.

Changes in attitudes did not mount to statistical significance 
except when asked if the group was functioning well. The students 
felt that they learned a lot and in the close-ended questions 
expressed that they had gained insights into other professions 
and other professional identities. The students mentioned 
that interprofessional simulation course was challenging but 
educational. It was a surprisingly challenging yet rewarding 
learning experience to construct a simulation. This type of 
learning makes the insights go much deeper than mere reading. 
The students reported having had learned about the importance of 
delegating and about various styles of working as well as learning 
to work under pressure. They felt they had learned about their 
own professional identities as well as other professions through 
working in a team.

Previous studies have often found statistically significant 
change in attitudes during [15,17,18]. It has been theorized that 
nowadays most of the healthcare students have been exposed 
to interprofessional education and simulation. Therefor their 
predispositions are primarily realistic and positive, hence not 
resulting in a large shift in the attitudes [18]. The biomedical 
laboratory science and radiography students had virtually no 
experience from simulation, yet they expressed positive attitudes 
about the course.

The medical students felt that the workload was not spread 
out evenly, some of them felt that they had to take too much 
responsibility. Other students concurred with this notion. One 
reason for this might be that doctors are team leaders in healthcare. 
In future it is important to emphasize that the workload must be 
distributed evenly.

There were some concerns about the biomedical laboratory 
science students’ and radiography students’ role because they 
did not have previous experience and their own teachers did not 
participate in the planning and executing of the course. However, 
in the debriefing sessions these students expressed that simulations 
were a good possibility to learn about other professions and 
interprofessionalism, even though their role in simulations was 
minor. It is important in interprofessional simulation that the 
participants can be in their own realistic roles and there is a teacher 
from their specialty who looks after that simulation is realistic and 
rewarding for everyone. That is why interprofessional simulations 
demand more resources [21,22].

The COVID-19 pandemic affected the course. The meetings had 

to be held in electronic environments and the simulations were 
postponed several months. The students felt that planning was 
successful remotely. This is in line with the literature on COVID-19 
and remote learning. It is concurred that while in person clinical 
and hands-on learning is crucial for medical professions education, 
remote education solutions have been adequate and, in some 
respects, even favored over traditional in-person teaching [23-29]. 

Conclusions

Our study showed that students can create and operate complex 
interprofessional sequential simulations in guidance of 
experienced teachers. Interprofessional simulations induced 
positive experiences and attitudes in healthcare students and 
promote interprofessional teamwork. This type of simulation 
promotes active learning. The study asserts that successful 
interprofessional simulations are possible to run amidst the global 
pandemic and it is possible to integrate parts of the processes into 
electronic environment. Further studies, especially randomized 
controlled trials are warranted for determining causal relationships 
in conclusions. 

Conflict of Interest

We have none.

References
1.	 Ilgen JS, Sherbino J, Cook DA (2013) Technology-enhanced 

simulation in emergency medicine: a systematic review and meta-
analysis. Academic emergency medicine: official journal of the Society 
for Academic Emergency Medicine. 20: 117-127. 

2.	 Cook DA, Hatala R, Brydges R, Zendejas B, Szostek JH, et al. (2011) 
Technology-enhanced simulation for health professions education: a 
systematic review and meta-analysis. JAMA. 306:  978-988.

3.	 Cook DA, Brydges R, Hamstra SJ, Zendejas B, Szostek JH, et al. 
(2012) Comparative effectiveness of technology-enhanced simulation 
versus other instructional methods: a systematic review and meta-
analysis. Simulation in healthcare: journal of the Society for Simulation 
in Healthcare. 7: 308-320.

4.	 Mundell WC, Kennedy CC, Szostek JH, Cook DA (2013) Simulation 
technology for resuscitation training: a systematic review and meta-
analysis. Resuscitation. 84: 1174-1183.

5.	 Hegland PA, Aarlie H, Strømme H, Jamtvedt G (2017) Simulation-
based training for nurses: Systematic review and meta-analysis. 
Nurse Education Today. 54: 6-20.

6.	 Poore J, Cullen D, Schaar G (2014) Simulation-Based Interprofessional 
Education Guided by Kolb’s Experiential Learning Theory. Clinical 
Simulation in Nursing. 10: e241-e247.

7.	 Fewster-Thuente L, Batteson TJ (2018) Kolb’s Experiential Learning 
Theory as a Theoretical Underpinning for Interprofessional Education. 
Journal of Allied Health. 47: 3-8.

8.	 Reilly A, Spratt C (2007) The perceptions of undergraduate student 
nurses of high-fidelity simulation-based learning: a case report from 

https://pubmed.ncbi.nlm.nih.gov/23406070/
https://pubmed.ncbi.nlm.nih.gov/23406070/
https://pubmed.ncbi.nlm.nih.gov/23406070/
https://pubmed.ncbi.nlm.nih.gov/23406070/
https://pubmed.ncbi.nlm.nih.gov/21900138/
https://pubmed.ncbi.nlm.nih.gov/21900138/
https://pubmed.ncbi.nlm.nih.gov/21900138/
https://pubmed.ncbi.nlm.nih.gov/23032751/
https://pubmed.ncbi.nlm.nih.gov/23032751/
https://pubmed.ncbi.nlm.nih.gov/23032751/
https://pubmed.ncbi.nlm.nih.gov/23032751/
https://pubmed.ncbi.nlm.nih.gov/23032751/
https://pubmed.ncbi.nlm.nih.gov/23624247/
https://pubmed.ncbi.nlm.nih.gov/23624247/
https://pubmed.ncbi.nlm.nih.gov/23624247/
https://pubmed.ncbi.nlm.nih.gov/28456053/
https://pubmed.ncbi.nlm.nih.gov/28456053/
https://pubmed.ncbi.nlm.nih.gov/28456053/
https://www.sciencedirect.com/science/article/abs/pii/S1876139914000280
https://www.sciencedirect.com/science/article/abs/pii/S1876139914000280
https://www.sciencedirect.com/science/article/abs/pii/S1876139914000280
https://pubmed.ncbi.nlm.nih.gov/29504014/
https://pubmed.ncbi.nlm.nih.gov/29504014/
https://pubmed.ncbi.nlm.nih.gov/29504014/
https://pubmed.ncbi.nlm.nih.gov/17069935/
https://pubmed.ncbi.nlm.nih.gov/17069935/


Citation: Holopainen J, Tervajarvi L, Vanhatalo-Suonurmi T, Hutri N (2024) Can Student-Centered Interprofessional Sequential 
Simulations Enhance Students’ Teamwork and Knowledge of Other Professions and Teaching? Int J Nurs Health Care Res 7:1589. DOI: 
https://doi.org/10.29011/2688-9501.101589

5 Volume 07; Issue 10

Int J Nurs Health Care Res, an open access journal

ISSN: 2688-9501

the University of Tasmania. Nurse Education Today. 27: 542-550.

9.	 Johnson RT, Johnson DW (2008) Active Learning: Cooperation in the 
Classroom. The Annual Report of Educational Psychology in Japan. 
47: 29-30.

10.	 Berkhout JJ, Helmich E, Teunissen PW, van der Vleuten C, Jaarsma 
A (2018) Context matters when striving to promote active and lifelong 
learning in medical education. Medical Education. 52: 34-44.

11.	 Marion-Martins AD, Pinho D (2020) Interprofessional simulation effects 
for healthcare students: A systematic review and meta-analysis. Nurse 
Education Today. 94: 104568.

12.	 Macías Inzunza L, Rocco Montenegro V, Rojas Reyes J, Baeza 
Contreras M, Arévalo Valenzuela C, et al. (2020) Formation in 
Interprofessional Education in Nursing and Medical Students Globally. 
Scoping review. Investigacion y Educacion En Enfermeria. 38: e6.

13.	 Weldon S, Kneebone R, Bello F (2016) Collaborative healthcare 
remodelling through sequential simulation: a patient and front-line staff 
perspective. BMJ Simulation and Technology Enhanced Learning 2: 
78-86. 

14.	 Reeves S, Perrier L, Goldman J, Freeth D, Zwarenstein M (2013) 
Interprofessional education: effects on professional practice and 
healthcare outcomes. Cochrane Database of Systematic Reviews. 
2013: CD002213. 

15.	 Guraya SY, Barr H (2018) The effectiveness of interprofessional 
education in healthcare: A systematic review and meta-analysis. The 
Kaohsiung Journal of Medical Sciences. 34: 160-165.

16.	 Roberts FE, Goodhand K (2018) Scottish healthcare student’s 
perceptions of an interprofessional ward simulation: An exploratory, 
descriptive study. Nursing & Health Sciences. 20:107-115.

17.	 Lockeman KS, Appelbaum NP, Dow AW, Orr S, Huff TA, et al. (2017) 
The effect of an interprofessional simulation-based education program 
on perceptions and stereotypes of nursing and medical students: A 
quasi-experimental study. Nurse Education Today. 58: 32-37.

18.	 Nichols A, Wiley S, Morrell BL, Jochum JE, Moore ES, et al. (2019) 
Interprofessional Healthcare Students’ Perceptions of a Simulation-
Based Learning Experience. Journal of Allied Health. 48: 159-166. 

19.	 Leithead J, Garbee DD, Yu Q, Rusnak VV, Kiselov VJ, et al. (2019) 
Examining interprofessional learning perceptions among students in a 
simulation-based operating room team training experience. Journal of 
Interprofessional Care. 33: 26-31.

20.	 Frenzel JE, Mackowick M, Gores G, Ramstad M (2019) Measuring 
health care students’ attitudes toward interprofessional learning, 
perceptions of effectiveness as an interprofessional team member, and 
competence in managing adult cardiac arrest. Currents in pharmacy 
teaching & learning. 11: 1178-1183.

21.	 Koo L, Layson-Wolf C, Brandt N, Hammersla M, Idzik S, et al. (2014) 
Qualitative evaluation of a standardized patient clinical simulation 
for nurse practitioner and pharmacy students. Nurse Education in 
Practice. 14: 740-746.

22.	 West C, Graham L, Palmer RT, Miller MF, Thayer EK, et al. (2016) 
Implementation of interprofessional education (IPE) in 16 U.S. medical 
schools: Common practices, barriers and facilitators. Journal of 
Interprofessional Education & Practice. 4: 41-49.

23.	 Coffey CS, MacDonald BV, Shahrvini B, Baxter SL, Lander L (2020) 
Student Perspectives on Remote Medical Education in Clinical Core 
Clerkships During the COVID-19 Pandemic. Medical science educator. 
1-8. Advance online publication.

24.	 Gaur U, Majumder MAA, Sa B, Sarkar S, Williams A, et al. (2020) 
Challenges and Opportunities of Preclinical Medical Education: 
COVID-19 Crisis and Beyond. SN Comprehensive Clinical Medicine. 
2:1992-1997.

25.	 Sandhaus Y, Kushnir T, Ashkenazi S (2020) Electronic Distance 
Learning of Pre-clinical Studies During the COVID-19 Pandemic: A 
Preliminary Study of Medical Student Responses and Potential Future 
Impact. The Israel Medical Association Journal: IMAJ. 22: 489-493.

26.	 Gomez E, Azadi J, Magid D (2020) Innovation Born in Isolation: Rapid 
Transformation of an In-Person Medical Student Radiology Elective 
to a Remote Learning Experience During the COVID-19 Pandemic. 
Academic Radiology. 27: 1285-1290. 

27.	 Vollbrecht PJ, Porter-Stransky KA, Lackey-Cornelison WL (2020) 
Lessons learned while creating an effective emergency remote 
learning environment for students during the COVID-19 pandemic. 
Advances in Physiology Education. 44: 722-725.

28.	 Delisle M, Ward M, Pradarelli JC, Panda N, Howard JD, et al. (2019) 
Comparing the Learning Effectiveness of Healthcare Simulation in the 
Observer Versus Active Role: Systematic Review and Meta-Analysis. 
Simulation in healthcare: Journal of the Society for Simulation in 
Healthcare. 14: 318-332.

29.	 Villemure C, Tanoubi I, Georgescu LM, Dubé JN, Houle J (2016) An 
integrative review of in situ simulation training: Implications for critical 
care nurses. The Canadian Journal of Critical Care Nursing. 27: 22-31.

https://pubmed.ncbi.nlm.nih.gov/17069935/
https://www.jstage.jst.go.jp/article/arepj1962/47/0/47_29/_article
https://www.jstage.jst.go.jp/article/arepj1962/47/0/47_29/_article
https://www.jstage.jst.go.jp/article/arepj1962/47/0/47_29/_article
https://pubmed.ncbi.nlm.nih.gov/28984375/
https://pubmed.ncbi.nlm.nih.gov/28984375/
https://pubmed.ncbi.nlm.nih.gov/28984375/
https://pubmed.ncbi.nlm.nih.gov/32932058/
https://pubmed.ncbi.nlm.nih.gov/32932058/
https://pubmed.ncbi.nlm.nih.gov/32932058/
https://pubmed.ncbi.nlm.nih.gov/33047549/
https://pubmed.ncbi.nlm.nih.gov/33047549/
https://pubmed.ncbi.nlm.nih.gov/33047549/
https://pubmed.ncbi.nlm.nih.gov/33047549/
https://pubmed.ncbi.nlm.nih.gov/35519425/
https://pubmed.ncbi.nlm.nih.gov/35519425/
https://pubmed.ncbi.nlm.nih.gov/35519425/
https://pubmed.ncbi.nlm.nih.gov/35519425/
https://pubmed.ncbi.nlm.nih.gov/23543515/
https://pubmed.ncbi.nlm.nih.gov/23543515/
https://pubmed.ncbi.nlm.nih.gov/23543515/
https://pubmed.ncbi.nlm.nih.gov/23543515/
https://pubmed.ncbi.nlm.nih.gov/29475463/
https://pubmed.ncbi.nlm.nih.gov/29475463/
https://pubmed.ncbi.nlm.nih.gov/29475463/
https://pubmed.ncbi.nlm.nih.gov/29268307/
https://pubmed.ncbi.nlm.nih.gov/29268307/
https://pubmed.ncbi.nlm.nih.gov/29268307/
https://www.sciencedirect.com/science/article/abs/pii/S0260691717301740
https://www.sciencedirect.com/science/article/abs/pii/S0260691717301740
https://www.sciencedirect.com/science/article/abs/pii/S0260691717301740
https://www.sciencedirect.com/science/article/abs/pii/S0260691717301740
https://pubmed.ncbi.nlm.nih.gov/31487353/
https://pubmed.ncbi.nlm.nih.gov/31487353/
https://pubmed.ncbi.nlm.nih.gov/31487353/
https://pubmed.ncbi.nlm.nih.gov/30230415/
https://pubmed.ncbi.nlm.nih.gov/30230415/
https://pubmed.ncbi.nlm.nih.gov/30230415/
https://pubmed.ncbi.nlm.nih.gov/30230415/
https://pubmed.ncbi.nlm.nih.gov/31783966/
https://pubmed.ncbi.nlm.nih.gov/31783966/
https://pubmed.ncbi.nlm.nih.gov/31783966/
https://pubmed.ncbi.nlm.nih.gov/31783966/
https://pubmed.ncbi.nlm.nih.gov/31783966/
https://pubmed.ncbi.nlm.nih.gov/25458230/
https://pubmed.ncbi.nlm.nih.gov/25458230/
https://pubmed.ncbi.nlm.nih.gov/25458230/
https://pubmed.ncbi.nlm.nih.gov/25458230/
https://pubmed.ncbi.nlm.nih.gov/28184380/
https://pubmed.ncbi.nlm.nih.gov/28184380/
https://pubmed.ncbi.nlm.nih.gov/28184380/
https://pubmed.ncbi.nlm.nih.gov/28184380/
https://pubmed.ncbi.nlm.nih.gov/33078085/
https://pubmed.ncbi.nlm.nih.gov/33078085/
https://pubmed.ncbi.nlm.nih.gov/33078085/
https://pubmed.ncbi.nlm.nih.gov/33078085/
https://pubmed.ncbi.nlm.nih.gov/32984766/
https://pubmed.ncbi.nlm.nih.gov/32984766/
https://pubmed.ncbi.nlm.nih.gov/32984766/
https://pubmed.ncbi.nlm.nih.gov/32984766/
https://pubmed.ncbi.nlm.nih.gov/33236581/
https://pubmed.ncbi.nlm.nih.gov/33236581/
https://pubmed.ncbi.nlm.nih.gov/33236581/
https://pubmed.ncbi.nlm.nih.gov/33236581/
https://pubmed.ncbi.nlm.nih.gov/32565164/
https://pubmed.ncbi.nlm.nih.gov/32565164/
https://pubmed.ncbi.nlm.nih.gov/32565164/
https://pubmed.ncbi.nlm.nih.gov/32565164/
https://pubmed.ncbi.nlm.nih.gov/33141599/
https://pubmed.ncbi.nlm.nih.gov/33141599/
https://pubmed.ncbi.nlm.nih.gov/33141599/
https://pubmed.ncbi.nlm.nih.gov/33141599/
https://pubmed.ncbi.nlm.nih.gov/31135683/
https://pubmed.ncbi.nlm.nih.gov/31135683/
https://pubmed.ncbi.nlm.nih.gov/31135683/
https://pubmed.ncbi.nlm.nih.gov/31135683/
https://pubmed.ncbi.nlm.nih.gov/31135683/
https://pubmed.ncbi.nlm.nih.gov/27047999/
https://pubmed.ncbi.nlm.nih.gov/27047999/
https://pubmed.ncbi.nlm.nih.gov/27047999/

