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Abstract

Aims Investigate the impact of interprofessional education (IPE) 
experiences on third-year dental students after undertaking 
projects with students from the following allied health professions: 
Adult Nursing, Childhood Nursing, Dietetics, Speech and Language 
Therapy and Midwifery. 

Methods 56 third year dental students undertook the 
interprofessional engagement module and were asked to complete 
the Interprofessional Collaborative Competencies Attainment Survey 
(ICCAS) questionnaire. 55 students returned the form and 45 of the 
forms were completed fully. The mean pre- and post-participation 
scores from students for each ICCAS subscale were analysed. 

Results All subscales demonstrated a self-reported increase in 
perceived competency, with the largest increases being reported for 
‘Collaboration’. Overall, ICCAS scores showed a statistically significant 
increase between pre- and post-participation ratings (p<0.001).

Conclusions Students reported an increased understanding of the 
roles of other healthcare professions that can promote a collaborative 
approach in their future careers. The feedback completed by dental 
students at Peninsula Dental School is a marker of the potential of 
IPE and its importance within undergraduate dental education. The 
limited number of participants and dissimilar IPE projects within 
groups is a of this study; however the unequivocal positive response 
highlights that all students were able to gain considerably from IPE.

Abbreviations

ANOVA - Analysis of variance
BDS - Bachelor of Dental Surgery 

GDC - General Dental Council
ICCAS - Interprofessional Collaborative Competencies Attainment Survey
IPE - Interprofessional education
SARS-CoV-2 - Severe acute respiratory syndrome coronavirus 2
WHO - World Health Organization

Introduction

Dental students in their 3rd year of a 5-year Bachelor of Dental Surgery 
(BDS) undergraduate degree at Peninsula Dental School, University of 
Plymouth, undertake an interprofessional engagement module. The 
module learning outcomes aim to ensure students are able to take 
responsibility for establishing networks with health professionals 
and other relevant individuals and organisations, recognise the 
responsibilities of a dentist as an access point to and from wider 
healthcare and communicate the importance of oral health to other 
healthcare professionals. 

Interprofessional education (IPE) is described 
as a learning opportunity where ‘students 
from two or more professions learn about, 
from and with each other to enable effective 
collaboration and improve health outcomes’.1  

Incorporation of students from various healthcare courses within 
this type of teaching initiative has shown to positively influence 
communication between the professions and the understanding of 
each other's roles.2  With regards to its impact on patient care, it has 
demonstrated improved health outcomes3 as well as higher levels of 
satisfaction reported by patients.1 The long-term benefits of IPE are 
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particularly relevant during the Severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) outbreak, which has demonstrated the 
need for collaboration between healthcare workers to manage the 
crisis. Further to this, the dental workforce has changing demands, 
with an increasing ageing population that presents older patients 
with complex medical conditions. This has led to an increase in need 
for dental treatment to be carried out as part of a multidisciplinary 
team.4 

Third-year BDS students have worked in small groups alongside 
students from different health professions to develop student-led 
projects designed to improve knowledge of the impact of poor 
oral health in other healthcare professions, learn about the role 
and scope of practice of allied health professions and encourage 
interprofessional working to improve patient care once graduated. 
The professions the dental students worked alongside included 
dietetics, adult nursing, childhood nursing, midwifery and speech 
and language therapy. During the projects, dental students worked 
closely with the other healthcare professionals to share working 
practices and understand how the needs and demands of different 
populations were managed. The dental students assessed the training 
in dental and oral health care provided to healthcare colleagues and 
worked to explore the relationships between general health and oral 
health, including the impact other healthcare professionals can make 
in supporting improvements in oral health. Examples of projects 
undertaken included recommending curriculum opportunities 
appropriate to the identified needs and demands of patients and 
their healthcare team, working on case studies to understand 
opposing viewpoints, attending presentations by allied healthcare 
professionals explaining their role and topics of relevance to their 
patients, and dental students delivering teaching events on topics 
relevant to oral health.

Following completion of the module, students were asked to 
complete the Interprofessional Collaborative Competencies 
Attainment Survey (ICCAS)5 questionnaire. This is a validated tool 
to self-report changes in interprofessional care competencies. The 
questionnaire was provided to students and recorded pre- and post-
participation in IPE activities. The aim of this study was to analyse the 
perspective of dental students on the benefits and any improvement 
in their interprofessional care competencies after participating in 
interprofessional activities and engaging with students from different 
allied health professions. 

Methods

Participants The sample was comprised of 3rd year dental students 
who would be completing the IPE module which is a mandatory 
requirement for successful completion of the course. The 2019/20 
cohort of third year BDS included 56 students; 26 male, 30 female, 
of which 20 self-identified as Asian, 25 as White, and 10 as Other 
(1 student did not volunteer this information at enrolment). All 
undertook the IPE module, and all were asked to complete the ICCAS 
as part of this evaluation. 55 students returned forms, of which 45 
had fully completed ICCAS forms. Only complete ICCAS returns were 
analysed. The ICCAS questionnaire does not collect respondent data 
regarding demographics, so we have not included any analysis of 
responses by demographic subgroup.

Of the 45 BDS students for whom data was analysed, 5 worked with 
Adult Nursing students, 10 with Childhood Nursing students, 11 with 
Dietetic students, 6 with Midwifery students, and 13 with Speech and 
Language Therapy students. 

Design and analysis Students undertaking the IPE module completed 
the ICCAS form immediately following the completion of their IPE 
project to record their experiences of integrated learning. The ICCAS 
comprises 20 Likert-scale items which participants use to indicate 
their agreement with statements related to elements of IPE such as 
active listening, describing abilities and contributions to teamwork, 
and addressing team conflicts. Each statement is responded to for 

‘Before participating’ and ‘After participating’. Items are grouped into 
subscales for ‘Communication’ (ability to communicate effectively 
in a team), ‘Collaboration’ (ability to collaborate effectively), ‘Roles 
and responsibilities’ (understanding their own and others’ roles and 
responsibilities within the team), ‘Collaborative Approaches’ (ability 
to utilise an inter-professional, integrated approach to decision-
making and care), ‘Conflict Management’ (ability to address conflict 
respectfully and constructively), and ‘Team Functioning’ (ability to 
function effectively as a team with respect to the scenario goals).

In addition to completing the ICCAS, participants were also asked 
to record the profession of the students with which they worked on 
their projects.

To evaluate ICCAS scores by time, subscale, and the professions 
paired for the IPE project, scores were compared using a 2 Time 
(Pre, Post) by 6 (Subscales) by 5 (profession worked with) repeated 
measures analysis of variance (ANOVA). Repeated measures t-tests 
were also conducted for each subscale of the ICCAS as planned post-
hoc evaluations of the statistical significance of differences between 
students’ pre- and post-project responses.

Results

Table 1 shows the mean pre- and post-participation scores from 
students for each ICCAS subscale, along with the standard deviation 
of Likert responses and mean change between pre- and post-
participation ratings. All subscales show a self-reported increase in 
perceived competency, with the largest increases being reported 
for Collaboration, adopting a patient centred approach, and overall 
team functioning.

Table 1. Overall ICCAS scores by subscale and time, including the 
mean change in subscale score.

Subscale Pre Post Mean 
Change*Mean SD Mean SD

Communication 4.92 1.03 5.93 0.97 1.02

Collaboration 4.53 1.29 5.86 1.10 1.33

Roles and 
responsibilities

5.08 1.16 6.14 0.75 1.06

Patient centred 
approach

4.54 1.21 5.88 0.98 1.34

Conflict 
management

5.29 1.10 6.14 1.05 0.84

Team 
functioning

4.62 1.30 5.82 1.06 1.20

n=45; incomplete ICCAS forms were excluded from the analyses 
*All pre-post mean changes were statistically significant at p<0.001, 
as tested by repeated measures t-tests

Comparison of subscale scores across time and different professions 
‘worked with’ using a 2 Time (Pre, Post) by 6 (Subscales) by 5 Profession 
(profession worked with) repeated measures ANOVA revealed that 
overall, ICCAS scores showed a statistically significant increase 
between pre- and post-participation ratings (p<0.001). Whilst these 
increases vary from 0.84 for conflict management to 1.34 for patient 
centred approach, all subscale increases were found to be statistically 
significant at p<0.001 using repeated-measures t-tests.

Whilst overall ICCAS scores increased between pre- and post-
participation ratings, there were differences in the amount of 
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increase between profession pairings, as shown in Figure 1. Primarily, 
all profession pairings showed an increase in ICCAS scores, except 
where BDS students were paired with Adult Nursing students. 

Figure 1. Overall mean pre- and post-participation ICCAS ratings 
by the professions BDS students worked with.

When considering these results by subscale, it appears that when 
paired with Adult Nursing students, BDS students’ ratings of scores 
on items related to ‘Roles and Responsibilities’ (understanding 
their own and others’ roles and responsibilities in a task) and ‘Team 
Functioning’ (ability to work effectively as part of a team) capabilities 
showed an increase. But there was a reduction in all other subscales. 
This contrasts with BDS students paired with any other profession, 
who all showed increased ratings across all subscales (Figure 2).

Figure 2. Mean change (post-pre) in ICCAS ratings by subscale, 
by the profession BDS students worked with.

Discussion

The results of our study displayed an increase in ICCAS ratings, 
highlighting improvement in all areas and outcome measures 
following IPE.

Students undertaking the ICCAS questionnaire 
consistently self reported higher aptitude 
in collaborative competencies after their 
respective IPE projects had been completed 
compared to the start of the IPE module.

Strengths and limitations It is recognised that a limitation of this 
study is the self-reporting of collaborative working skills. As the 
module was assessed, students may have been biased towards 
marking themselves more highly post module in the self-assessment 
process, however the self-assessment marks did not contribute to 

their grade in the module. Although the module was compulsory, 
participation in the study was voluntary and yet a high number of 
students completed the ICCAS forms. In addition, as projects were 
student-led, there was considerable heterogeneity between the 
interventions that followed, leading to varying experiences of the 
students that undertook them. However, the projects were based 
upon common learning outcomes, provided by the faculty, that 
ensured the students had a framework to plan their intervention 
and required the completion of a graded piece of reflection after 
the intervention. The provision of such guidance and summative 
assessment at the end of the project have been identified as key 
components of an ‘ideal intervention’ which are important for it to 
be effective.6 Due to the relatively small size of the year group, the 
number of BDS students in the study was sufficient for evaluation 
when all groups are put together. But upon division to the individual 
groups in which the students worked, the sample size is likely to be 
too small for detailed analysis of the experience within each group 
of healthcare profession students. However, as the IPE module 
continues to be an integral part of the BDS degree at the University 
of Plymouth, we hope to carry out similar research using higher 
numbers of participants. 

Despite these factors, many features of this project strengthen its 
findings. Firstly, the ICCAS questionnaire is a validated tool used to 
assess the changes in interprofessional collaboration because of IPE 
competencies. It is short and easy to understand and administer.7 
This would ideally prevent misinterpretations by individuals and 
exemplifies a sound base to record results. Further to this, the 
response rate of the participants was high and so representative of 
the cohort. 

The overall trend of improved collaborative working competencies 
across all groups indicates better perceptions of each other's roles 
between the different groups. It is suggested that IPE experience 
may lead to better interprofessional working relationships after 
graduation as students begin to appreciate the importance of 
interprofessional collaboration.

Study outcomes The organisation of the interprofessional module 
at Peninsula Dental School has been designed in a way which 
maximises the benefits for students. Specific examples of this include 
common learning outcomes for all students, group presentations by 
students for the rest of the cohort on their experiences followed by 
feedback from a panel, and a written reflective assessment which is 
marked on specific criteria that the students are aware of this. All of 
these have been identified as indicators of good IPE activities by the 
World Health Organisation (WHO). The WHO also appreciates that 
effective IPE relies on expected outcomes and an assessment of what 
has been learnt.1 

Our study also aligns with previous findings and literature. Research 
on the effectiveness of IPE has previously been completed, using 
the same ICCAS tool, with students from medicine, dentistry, 
midwifery and nursing practitioner courses. This study found that 
students self-reported an increased understanding of each other’s 
roles, and IPE fostered better communication as well as effective 
patient management.8 Moreover, the research at Peninsula Dental 
School has gone one step further by engaging dental students with 
students from healthcare professions which they may not otherwise 
correspond with directly to enhance management of patients. This 
process has highlighted the key role played by these professionals 
when non-dental aspects of the health needs of patients require  
addressing, to improve the overall prognosis of dental treatment. An 
example of this includes speech and language therapy professions 
that are essential when conditions, such as cleft lip and palate, may 
compromise oral health by hampering oral hygiene and nutrition 
because of missing or malformed teeth.  Likewise, the importance of 
dieticians is clear when managing patients with conditions such as 
diabetes, as the close association between diabetes and oral health, 
including their adverse effects on each other if poorly managed, 
is well reported.9 IPE can allow a multidisciplinary team to work in 
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integration with the shared goal of improving oral and general 
health.10 

Conclusions 

Presently, there is a great need for 
interprofessional collaboration due to 
demands on the dental workforce, including 
an increasing ageing population, emphasis 
towards preventive management and the 
introduction of managed clinical networks.11  

The General Dental Council (GDC) also emphasises that an early 
opportunity in training allows potential registrants to recognise the 
link between good quality teamwork and quality of care provided. 
Therefore, interprofessional activities prior to qualification may allow 
students to enter the workplace better equipped but also feeling 
reassured that though they may be working in a single surgery, they 
are part of a wider network of professionals who they can approach 
and are able to bolster patient management and improve treatment 
outcomes. 

The feedback completed by dental students at Peninsula Dental 
School is a marker of the potential of IPE and its importance within 
undergraduate dental education. The limited number of participants 
and dissimilar projects within groups is a limitation of this study, 
however the unequivocal positive response highlights that all 
students were able to gain collaborative skills as well as understanding 
of the professions they worked alongside through this module. 
Nonetheless, it is our aim to carry out further investigation using 
larger cohorts and bigger sample sizes to support these findings in 
the future. 

IPE allows dental students to think outside of the curriculum of their 
BDS degree and appreciate that in order to work in the patient’s 
best interests, they must be able to treat them holistically by taking 
all aspects of their health into consideration. The interaction with 
students from a multitude of healthcare professions widens this 
view by putting into perspective how oral and general health are 
synergistic. The initiative also challenges stereotypical perceptions 
of different healthcare groups and fosters a team-led approach to 
patient management. A collective approach to care can establish 
a supportive network for the patient, lead to patient-centred 
management plans and, ultimately, improved treatment outcomes. 
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