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Abstract 

Background: Collaboration among different categories of health professionals is essential for quality patient care, 
especially for individuals with cleft lip and palate (CLP). This study examined interprofessional collaboration (IPC) 
among health professionals in all CLP specialised centres in South Africa’s public health sector.

Methods: During 2017, a survey was conducted among health professionals at all the specialised CLP centres in 
South Africa’s public health sector. Following informed consent, each member of the CLP team completed a self-
administered questionnaire on IPC, using the Interprofessional Competency Framework Self-Assessment Tool. The IPC 
questionnaire consists of seven domains with 51 items: care expertise (8 items); shared power (4 items); collaborative 
leadership (10 items); shared decision-making (2 items); optimising professional role and scope (10 items); effective 
group function (9 items); and competent communication (8 items). STATA ®13 was used to analyse the data. Descrip-
tive analysis of participants and overall mean scores were computed for each domain and analysed using ANOVA. All 
statistical tests were conducted at 5% significance level.

Results: We obtained an 87% response rate, and 52 participants completed the questionnaire. The majority of par-
ticipants were female 52% (n = 27); with a mean age of 41.9 years (range 22–72). Plastic surgeons accounted for 38.5% 
of all study participants, followed by speech therapists (23.1%), and professional nurses (9.6%). The lowest mean score 
of 2.55 was obtained for effective group function (SD + -0.50), and the highest mean score of 2.92 for care expertise 
(SD + -0.37). Explanatory factor analysis showed that gender did not influence IPC, but category of health professional 
predicted scores on the five categories of shared power (p = 0.01), collaborative leadership (p = 0.04), optimising pro-
fessional role and scope (p = 0.03), effective group function (p = 0.01) and effective communication (p = 0.04).

Conclusion: The seven IPC categories could be used as a guide to develop specific strategies to enhance IPC among 
CLP teams. Institutional support and leadership combined with patient-centred, continuing professional develop-
ment in multi-disciplinary meetings will also enrich IPC.
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Introduction
The global discourse on interprofessional collabora-
tion (IPC) or the ability of health professionals to col-
laborate or work together as a team has intensified [1–7]. 
IPC is defined as: “multiple health workers from different 
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professional backgrounds working together with patients, 
families, caregivers, and communities to deliver the high-
est quality of care” [5]: p. 13. The envisaged benefits of 
IPC include identifying and drawing on the strengths of 
each member of the health professional team and using 
those strengths to prevent and manage complex dis-
eases, provide quality of care, and improve both patient 
and health worker outcomes [5, 6]. This is because IPC 
improves communication and teamwork and promotes 
coordination across the continuum of health care [5, 6]. 
IPC also facilitates egalitarian relationships among health 
professionals [8], and assists with the amelioration of 
health workforce shortages [5]. Some scholars suggest 
that the lack of or sub-optimal IPC among members of 
health-care teams contributes to poor health-care quality 
[9].

Research on IPC indicates that patient outcomes and 
quality of care are enhanced and costs are reduced when 
health-care team members work together towards shared 
patient-centred goals [9–16]. IPC has been reported to 
benefit patients with non-communicable diseases and 
mental disorders [9]. A study that evaluated the effect 
of pharmacist participation in medical rounds in an 
intensive care unit demonstrated a two-thirds reduction 
in preventable adverse drug events due to prescribing 
errors [17]. A systematic review of 36 randomised con-
trolled trials involving IPC demonstrated that the risk of 
hospital readmission was reduced by 19%, while emer-
gency department visits among older adults was reduced 
by 31% [18]. A study found that patients treated by IPC 
teams were more satisfied with the care they received 
[19]. Another study in an acute care setting found that 
IPC resulted in a decrease in readmissions and an overall 
decrease in catheter-associated urinary tract infections 
over time [3].

IPC has also been found to benefit health profession-
als in primary health-care settings [20], while studies on 
IPC in palliative care and geriatric care demonstrated 
mutual benefits for patients and members of the health-
care team [19, 21].

A number of competency frameworks have been devel-
oped to assess IPC among health professionals in differ-
ent settings [22–27]. These frameworks evaluate various 
attributes of IPC such as communication, care coordina-
tion, decision-making, power imbalances, role expecta-
tions, teamwork, shared responsibility, and organisational 
culture. The frameworks differ in the number of domains 
and/or assessment items, the study setting, development 
methodology, and measurement scales [22–27]. These 
competency frameworks have been criticised for limiting 
innovation and interfering with interprofessional prac-
tice [28], variations in quality since they were designed 
for specific populations and purposes, and insufficient or 

lack of validation in different geographical settings [29]. 
Nonetheless, the frameworks are useful in generating 
empirical information on IPC and in pointing to areas for 
improvements.

The World Health Organization (WHO) has pointed 
out that IPC by itself will not achieve the desired out-
comes, but requires a set of enablers [5]. These IPC ena-
blers include visionary leadership, institutional support, 
mentorship and learning, and positive practice environ-
ments [5, 6, 8]. A multi-country case study on IPC in pri-
mary health care in Brazil, Canada, India, South Africa 
and the United States of America (USA) recommended 
similar enablers or success factors, as well as supportive 
legislation for the health and education sectors, dedi-
cated funding and other resources, and strong linkages 
between academia and clinical care [6].

Research studies have also identified various barriers to 
IPC, such as professional cultures and stereotypes, often 
created by the process of professional training and social-
isation [6]. Other barriers to IPC include silo practice in 
many health-care settings, curricula and accreditation 
requirements of health professions’ regulatory authori-
ties and inadequate knowledge of the roles and scopes of 
different health professions [6, 8, 30].

Individuals born with cleft lip and palate (CLP), a 
complex craniofacial congenital anomaly, require treat-
ment and care from birth until early adulthood by a 
multi-disciplinary team (MDT) of health profession-
als with specialised skills and expertise [31, 32]. These 
MDT members include inter alia, plastic surgeons, max-
illo-facial surgeons, orthodontists, paediatricians, psy-
chologists, professional nurses, social workers, speech 
therapists and audiologists [33–35].

Studies in high-income countries have found that IPC 
is a major contributor to the success in the treatment 
and care of individuals with CLP [36, 37]. However, these 
studies have not measured IPC across the domains of 
care expertise, collaborative leadership, shared power, 
effective group function, optimising professional role and 
scope, effective communication.

In many African countries, including South Africa, IPC 
remains a fairly new concept [38, 39]. There has been an 
increasing calls for interprofessional education in South 
Africa to facilitate IPC [38] and universal health cover-
age reforms [40]. We could not find any studies in South 
Africa that have focused on IPC in the context of CLP 
care or that have measured IPC using a validated com-
petency framework. Hence, the aim of this study was 
to measure IPC among health professionals at all spe-
cialised CLP treatment centres in South Africa’s public 
health sector. This IPC study was part of a larger doctoral 
research project on the epidemiology and care of individ-
uals with CLP in South Africa [41].
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Methodology
Conceptual framework
The Registered Nurses’ Association of Ontario (RNAO) 
developed an IPC framework, entitled Interprofessional 
Competency Framework Self-Assessment Tool (ICFSAT) 
that describes the competencies required for collabo-
rative practice in health-care teams [25]. The develop-
ment methodology included a systematic review of the 
IPC literature, and deliberations by an expert panel 
and advisory group [25]. The framework consists of 
a self-administered questionnaire that allows indi-
vidual health professionals to reflect on their areas of 
strength in collaborative practice and those areas that 
need improvement [25]. The intention of the ICFSAT 
is for health professions to use the self-assessment to 
enhance IPC, thereby improving patient, organisa-
tional, and system outcomes [25].

The ICFSAT of the RNAO consists of seven compe-
tency domains and 51 items (Table 1) that measure the 
knowledge, skills, attitudes and values essential for IPC 
[25]. All items are assessed on a 4-point Likert scale 
of 4 = always, 3 = sometimes, 2 = rarely, and 1 = never. 
There is also an option of “does not apply” which is not 
rated [25].

Although the ICFSAT of the RNAO [25] was devel-
oped for the Canadian context, we selected the frame-
work because it has good face validity, the questionnaire 
is available free-of-charge, and it includes elements that 
measure the relationships between health professionals 
in the team and patients. The framework is also more 
applicable to a general health-care setting, such as CLP 
care, compared to some of the other frameworks that 
were developed in critical care settings [23, 26, 27].

Study setting and design
We restricted the study to the public health sector in 
South Africa, as it provides health-care services to the 
majority (84%) of the population in the country [42]. The 
study setting consisted of all 11 CLP care centres situated 
in six of South Africa’s nine provinces that provide spe-
cialised care to individuals with CLP.

We used a cross-sectional study design, with the IPC 
survey completed at all CLP centres during 2016.

Study population and selection
The study population consisted of all health profession-
als who were members of the CLP teams at the 11 spe-
cialised centres. At each of the centres, the principal 
investigator (PH) approached all the health professionals 
who were present on the day of the clinic for CLP care, 
explained the study verbally, handed each person an 
information sheet and invited these health professionals 
to participate in the survey.

Development of the IPC questionnaire
The study used ICFSAT of the RNAO [25]. We used 
the framework in its original form, but added a section 
on background and demographic information to obtain 
information on gender, age, health professional category 
(e.g. doctor, nurse, etc.), any specific qualification on CLP 
care, and continuous professional development (Addi-
tional file 1).

Data collection
Prior to data collection, the questionnaire was piloted 
with ten members of a CLP team from a newly estab-
lished centre excluded from the main study. The aim 
of the pilot was to determine clarity of questions and 
the time taken for administration. The questionnaire 

Table 1 Summary of interprofessional competency framework self-assessment tool

Source: Interprofessional Competency Framework Self-Assessment Tool of the RNAO [25]

Domain Description

Care expertise (8 items) Inter-disciplinary care requires collaboration between health professionals and patients and their 
families and circle of care in order to identify and take advantage of each person’s care expertise

Shared power (4 items) Willingness to share power as a commitment to create balanced relationship through democratic 
practices of leadership, decision-making, authority and responsibility

Collaborative leadership (10 items) Collaborative leadership (also called reciprocal or shared leadership) is a people—and relationship—
focused approach based on the premise that answers should be found in the collective (the team)

Shared decision-making (2 items) Shared decision-making gives all team members, including patients, the opportunity to contribute 
their knowledge and expertise, to arrive collaboratively at an optimal goal

Optimizing professional role and scope (10 items) Exemplary inter-disciplinary care let all team members work to their full scope of practice and takes 
advantage of the synergies professionals working together can create

Effective group function (9 items) A health-care system that supports effective teamwork can improve the quality of patient care, 
enhance patient safety, and reduce workload issues that cause burnout among professionals

Competent communication (8 items) Competent communication—openness, honesty, respect for each other’s opinions and effective 
communication skills—is a part of all domains of inter-disciplinary practice
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took an average of 15  min to complete and no changes 
were deemed necessary. The results from the pilot were 
excluded from the main study.

Following informed consent, each HCP on duty at the 
CLP care centre, completed a self-administered question-
naire on IPC (Additional file 1). Each questionnaire took 
around 15  min to complete. The principal researcher 
conducted quality checks to confirm the completeness 
of the questionnaires. Data were cleaned and checked 
for inconsistencies before importing into STATA ®13 for 
analysis.

Data analysis
Cronbach’s alpha coefficients were calculated to deter-
mine the reliability and coherence between the 51 items 
in the seven domains. These ranged from 0.73 to 0.93, 
indicating high reliability and inter-item correlation 
(Additional file 2).

In the analysis, a response of “does not apply” was set 
as a ‘missing’ value in STATA and given a score of zero, 
which means that it did not influence the mean scores 
for each domain. We assumed that a score of 4 (always) 
indicated that IPC for that domain was good, whereas a 
score of 3 (sometimes), 2 (rarely) or 1 (never) indicated 
that IPC was sub-optimal, and required improvement.

An overall mean IPC score was computed as well as 
a mean score for each domain. The responses on each 
domain were summarised using means, standard devia-
tions, and ranges. In order to examine differences in 
mean scores, we classified the respondents according to 
gender, health professional category, and CLP treatment 
centre. Given the small numbers of health professionals, 
we allocated two categories. One category called “doctor” 
included plastic surgeons, maxillo-facial surgeons, ortho-
dontists, paediatricians and dentists. A second category 
called “therapist” included speech therapists, geneti-
cists, nurses, psychologists and social workers. We used 
ANOVA to analyse the differences in scores across the 
domains. All statistical tests were conducted at 5% sig-
nificance level.

Results
Participants’ characteristics
The participants’ characteristics are shown in Table 2. A 
total of 52 participants completed the questionnaire. The 
mean age of participants was 41.9  years (range 22–72) 
and the median was 40 years (inter-quartile range (IQR) 
31.5–53). The majority were women (52%). The major-
ity of participants were plastic surgeons (38.5%) followed 
by speech therapists (23.1%), nurses (9.6%), geneticists 
(7.7%), orthodontists (5.8%), maxillo-facial surgeons 
(3.9%). psychologists (3.9%), paediatricians (3.9%), dentist 
(1.9%) and social workers (1.9%). The health professionals 

at each CLP centre ranged from two to eight. Three par-
ticipants (5.8%) reported to have a specific qualification 
on CLP and all reported participation in continuous pro-
fessional development.

Mean scores for IPC domains
Table  3 shows the mean scores for each of the seven 
domains. The highest mean score of 2.92 was obtained 
for care expertise, whereas effective group functioning 
obtained the lowest score of 2.55. None of the domains 
obtained a mean score of 4 (i.e. always), suggesting that 
they did not collaborate fully as a CLP team and that IPC 
required improvement.

Mean IPC domain scores by explanatory factor
Table 4 shows the summary of mean scores by explana-
tory factor. The mean IPC scores by domain did not dif-
fer by gender. None of the scores differed between males 
and females. The professional category called “doctor” 
scored higher overall. Compared to the “therapist”, the 
“doctor” category was more likely to obtain higher mean 
scores for shared power (p < 0.01), collaborative leader-
ship (p < 0.04), optimising professional role and scope 
(p < 0.03), effective group function (p < 0.01), compe-
tent communication (p < 0.04) and overall (p < 0.02). The 
mean scores on the domains of care expertise (p < 0.0005) 
and shared power (p < 0.01) differed across the CLP care 
centres.

Discussion
This was one of the first studies to use the Interprofes-
sional Competency Framework Self-Assessment Tool 
of the RNAO [25] to analyse the IPC among CLP team 
members at the 11 specialised care centres in the South 
African public sector. The findings from our study sug-
gest that overall IPC was sub-optimal or needing 
improvement, as the overall mean score was below 4 
(Table 4). We could not find similar studies that used the 
RNAO’s Interprofessional Competency Framework Self-
Assessment Tool or any other IPC framework in CLP 
care, in order to compare our study findings. Although 
the domains overlap, the mean scores for each of the 
seven domains were also sub-optimal and are discussed 
below.

Care expertise
The domain of care expertise, which measures the col-
laboration among HCP, the  patient and their families, 
obtained a mean score of 2.92. There were no differences 
by gender or health professional category. The differences 
in mean scores were influenced by CLP centre. Site 2 in 
Gauteng (GP) Province obtained the lowest mean score 
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Table 2 Descriptive characteristics of the participants

GP Gauteng Province, WC Western Cape Province, KZN KwaZulu Natal Province, FS Free State Province, EC Eastern Cape Province, LP Limpopo Province

Characteristics n (%)

Mean age in years (SD) 41.9 (1.8)

Median age in years (IQR) 40 (31.5—53)

Age range in years 22 – 72

Gender

 Male 25 (48.1%)

 Female 27 (51.9%)

Health professionals category n = 52

Doctor

 Plastic surgeon 20 (38.5%)

 Maxillo-facial surgeon 2 (3.9%)

 Orthodontist 3 (5.8%)

 Paediatrician 2 (3.9%)

Dentist 1 (1.9%)

Therapist

 Speech therapist 12 (23.1%)

 Geneticist 4 (7.7%)

 Nurse 5 (9.6%)

 Psychologist 2 (3.9%)

 Social worker 1 (1.9%)

Number of health professionals per CLP Centre n = 52

SITE 1 (GP) 4 (7.7%)

SITE 2 (GP) 5 (9.6%)

SITE 3 (GP) 3 (5.8%)

SITE 4 (GP) 5 (9.6%)

SITE 5 (GP) 8 (15.4%)

SITE 6 (WC) 6 (11.5%)

SITE 7 (WC) 6 (11.5%)

SITE 8 (KZN) 5 (9.6%)

SITE 9 (FS) 2 (3.9%)

SITE 10 (EC) 5 (9.6%)

SITE 11 (LP) 3 (5.8%)

Table 3 Mean scores for IPC domains

Domain Mean Standard deviations Cronbach-α

Care expertise (8 items) 2.92 0.37 0.83

Shared power (4 items) 2.67 0.50 0.88

Collaborative leadership (10 items) 2.72 0.45 0.92

Optimizing professional role and scope (10 items) 2.70 0.46 0.93

Shared decision-making (2 items) 2.69 0.50 0.73

Effective group function (9 items) 2.55 0.50 0.92

Competent communication (8 items) 2.63 0.44 0.87
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of 2.38, while site 8 in KwaZulu-Natal (KZN) obtained 
the highest mean score of 3.25.

Shared power
The domain of shared power, which measures the will-
ingness to share power in decision-making, authority and 
responsibility, obtained a mean score of 2.67. There were 
no gender differences found on the willingness to share 
power. The doctors were more likely to report shared 
power than other categories of health professionals. 
Other studies have also found that there is a professional 
hierarchy, with more power invested in physicians who 
dominate decision-making, and this could be a barrier 
to IPC [43–45]. Site 1 in GP obtained the highest mean 
score of 3 while Site 4 in GP obtained the lowest mean 
score of 1.8.

Collaborative leadership
In our study, Site 8 in KZN obtained the highest score 
of 3 for the domain of collaborative or shared leadership 
whilst Site 4 in GP had the lowest score of 2.2. The doc-
tors were more likely to report collaborative leadership 
compared to the therapists. Another study has argued for 
collaborative leadership is necessary to ensure that the 
work atmosphere supports the health-care team to ena-
ble quality care to patients [46].

Shared decision-making
This domain measured the extent to which all team 
members, including patients, have the opportunity to 

contribute their knowledge and expertise, to optimise 
treatment goals. Joint decision-making enables sharing 
of knowledge with the other team members and learn-
ing from each other for the benefit of patients [47]. Our 
study findings showed that Site 8 in KZN had the highest 
score of 2.9 while Site 5 in GP and Site 10 in Eastern Cape 
(EC) had lowest scores of 2.5. There were no statistically 
significant differences by gender, professional category 
and care centres. The mean scores imply that shared 
decision-making in CLP care requires improvement.

Optimising profession, role and scope
This domain evaluated the inter-disciplinary model of 
care that allows all team members to work to their full 
scope of practice, taking advantage of the synergies cre-
ated by professionals working together. Site 2 in GP and 
Site 8 in KZN obtained the highest scores of 3 for this 
domain, while Site 1 in Gauteng had the lowest score 
of 2.3. The doctor category was more likely to report 
optimising profession, role and care compared to the 
therapist category. Other studies have found that this 
inter-disciplinary model of care involving physicians, 
pharmacists and nurses improved the management of 
hypertension in individuals with chronic diseases [48, 
49]. Our study results highlight the importance of collab-
oration among members of the multi-disciplinary team 
to optimise health care provision to individuals with CLP. 
Possible strategies include joint continuing professional 
development sessions on evidence-based CLP manage-
ment, and institutional support and leadership.

Table 4 Mean IPC domain scores by explanatory factor

*Differences statistically significant (p < 0.05)

Explanatory levels Care 
expertise

Shared 
power

Collective 
leadership

Shared 
decision

Profession, 
role 
and scope

Group 
function

Communication Overall

Gender Male 2.95 2.76 2.83 2,72 2.76 2.65 2.71 2.77

Female 2.89 2.58 2.61 2.67 2.64 2.46 2.57 2.63

Professional 
category

Doctor 2.98 2.83* 2.88* 2.73 2.83* 2.70* 2.76* 2.81*

Therapist 2.85 2.48* 2.52* 2.64 2.56* 2.38* 2.5* 2.56*

CLP centres Site 1 (GP) 2.90* 3* 2.6 2.63 2.33 2.28 2.38 2.59

Site 2 (GP) 2.38* 2.95* 2.62 2.7 3 2.53 2.38 2.65

Site 3 (GP) 3.04* 2.83* 2.7 2.83 2.73 2.85 3 2.86

Site 4 (GP) 2.8* 1.8* 2.22 2.6 2.52 2.24 2.53 2.39

Site 5 (GP) 3.03* 2.56* 2.71 2.5 2.63 2.63 2.66 2.67

Site 6 (WC) 3.08* 2.75* 2.85 2.67 2.5 2.43 2.61 2.7

Site 7 (WC) 2.85* 2.58* 2.71 2.75 2.73 2.44 2.52 2.66

Site 8 (KZN) 3.25* 2.9* 3.05 2.9 3 3 3 3.06

Site 9 (FS) 3.1* 2.85* 2.92 2.8 2.86 2.8 2.93 2.89

Site 10 (EC) 2.25* 2.75* 2.5 2.5 2.8 2.33 2.25 2.48

Site 11 (LP) 3.08* 2.58* 2.87 2.83 2.73 2.85 2.71 2.75
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Effective group functioning
This domain measures the extent to which the health-
care system supports effective teamwork. Site 8 in KZN 
obtained the highest mean score of 3 while Site 4 in GP 
had a lowest score at 2.2. There were statistically sig-
nificant differences by professional category, with the 
doctors more likely to report effective group function 
compared to the therapists.

Competent communication
This domain focuses on openness, honesty, respect 
for each other’s opinions and effective communication 
skills. Communication is important to convey consist-
ent messages that improves patient care. Site 3 in GP 
and Site 8 in KZN had the highest scores of 3 while Site 
4 in GP obtained the lowest score of 2.2. The doctors 
were more likely to report higher scores on competent 
communication compared to the therapists.

A study in Nigeria found that an insufficient number 
of health professionals and sociocultural issues hin-
dered IPC among health-care team members responsi-
ble for CLP [50]. The staff numbers found in our study 
were also small compared to staff numbers of CLP cen-
tres reported in other parts of Africa [51], Brazil [52], 
China [53], United Kingdom [54] and USA [55]. Hence, 
these small numbers influenced the scores.

Our study findings have implications for the treat-
ment and care of individuals with CLP. The study 
revealed that the professional category, and to a lesser 
extent CLP centre, explained the differences in mean 
scores. In the majority of domains (shared power, col-
lective leadership, optimizing profession role and 
scope, effective group function and effective commu-
nication), doctors obtained higher mean scores com-
pared to therapists. Other studies have also found that 
doctors tend to dominate, both because of their train-
ing, professional status and socialisation [43, 56]. The 
complexity of the CLP condition and the long-term 
nature of treatment of individuals require a multi-dis-
ciplinary team that practise IPC. The seven domains of 
the RNAO could be used to guide practical strategies to 
enhance IPC in the 11 CLP centres, starting with those 
that do not require additional resources. However, IPC 
requires institutional support and leadership, as well as 
mentoring and coaching to unlearn certain behaviours 
[5], 57. Other strategies to enhance IPC include inter-
disciplinary rounds and clinical discussions, multi-
disciplinary meeting or video conferencing on patient 
management [47, 58].

Limitations and strengths of the study
Although the study was limited by the small sample 
size, we obtained high response rates among the health 
professionals involved in CLP care at each of the cen-
tres. Hence, we captured the universe of health profes-
sionals at each centre. The cross-sectional nature of the 
study means that we obtained the perspectives of health 
professionals at a point in time, using a scoring system. 
Further research is needed to determine the qualitative 
reasons for the differences in the scores at the various 
specialised centres. The potential social desirability bias 
was minimised by using a validated instrument that 
was self-administered [59, 60].

The Interprofessional Competency Framework Self-
Assessment Tool of the RNAO [25] was developed in 
Canada, and has not been validated formally in other 
geographical settings. In addition, Likert scales may be 
interpreted differently or be influenced by culture and/or 
geographical locations [61, 62]. However, the pilot study 
found that the questionnaire was well understood by the 
health professionals at the CLP centre excluded from the 
main study. Nonetheless, a formal validation of the Inter-
professional Competency Framework of the RNAO is an 
area for further research, as well as its application among 
a larger sample of health professionals and in different 
health-care settings.

There are several strengths of our study, which include 
the measurement of IPC using a validated instrument, 
obtaining baseline IPC data at all the CLP centres in the 
South African public sector, and initiating the discourse 
on IPC in the treatment and care of individuals with CLP.

Conclusions
IPC in CLP treatment and care has huge potential to 
enhance patient outcomes and quality of care. The seven 
IPC categories could be used as a guide to develop spe-
cific strategies to enhance IPC among CLP teams. The 
study findings can be used as a foundation for improving 
communication and teamwork in CLP care, and promot-
ing the coordination of complex care processes across the 
lifespan of all individuals with CLP.

Supplementary Information
The online version contains supplementary material available at https ://doi.
org/10.1186/s1296 0-021-00566 -3.

Additional file 1. CLP Team IPC Questionnaire.

Additional file 2. Study data set.

Abbreviations
CLP: Cleft lip and palate; EC: Eastern Cape Province; FS: Free State Province; GP: 
Gauteng Province; HREC: Human Research Ethics Committee; IPC: Interpro-
fessional collaboration; ICFSAT: Interprofessional Competency Framework 

https://doi.org/10.1186/s12960-021-00566-3
https://doi.org/10.1186/s12960-021-00566-3


Page 8 of 9Hlongwa and Rispel  Hum Resour Health           (2021) 19:25 

Self-Assessment Tool; IQR: Inter-quartile range; KZN: KwaZulu Natal Province; 
LP: Limpopo Province; LR: Laetitia Rispel; MDT: Multi-disciplinary team; PH: 
Phumzile Hlongwa; PhD: Doctor of Philosophy; RNAO: Registered Nurses’ Asso-
ciation of Ontario; USA: United States of America; WC: Western Cape Province; 
WHO: World Health Organization.

Acknowledgements
We thank Professor Jonathan Levin for his advice and assistance with the 
statistical analysis.

Authors’ contributions
PH conducted the study as part of her PhD. LR was the primary supervisor of 
the PhD. PH and LR conceptualised and designed the PhD study. PH collected 
all the data and analysed the data with extensive input from LR, and with 
assistance of a biostatistician. Both authors contributed equally to the writing 
and editing of the manuscript. Both the authors read and approved the final 
manuscript.

Funding
This manuscript was part of a larger PhD research project on the epidemiol-
ogy and care of individuals with CLP in South Africa [41]. The PhD project was 
funded by the Wits Faculty of Health Sciences Research Office; South African 
Society of Orthodontists Gerald Gavron Fund; The South African Dental Asso-
ciation Dentistry Developmental Foundation of SA Trust. The funding sources 
were not involved in the design of the study, in the data collection or analysis, 
in the interpretation of the results, or in the writing of the manuscript.

Ethics approval and consent to participate
The Human Research Ethics Committee (HREC) (Medical) of the University of 
the Witwatersrand in Johannesburg provided ethical approval to conduct this 
research (#M150536). Permission was also obtained from the relevant health-
care authorities. We adhered to standard ethical procedures, which included 
a detailed study information sheet, voluntary participation, informed consent, 
anonymity of responses, and confidentiality.

Consent for publication
The authors give consent for publication of the manuscript. We declare that 
the article is original, has not already been published in a journal, and is not 
currently under consideration by another journal. We further agree to the 
terms of the BioMed Central Copyright and License Agreement, where appli-
cable, including Open Data policy.

Competing interests
The authors declare no competing interest.

Author details
1 School of Oral Health Sciences, Faculty of Health Sciences, University 
of the Witwatersrand, Johannesburg, South Africa. 2 School of Public Health, 
Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, 
South Africa. 3 Centre for Health Policy & SARChI Chair, School of Public Health, 
Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, 
South Africa. 

Received: 8 June 2020   Accepted: 18 February 2021

References
 1. Bonello M, Morris J, Azzopardi MN. The role of national culture in shap-

ing health workforce collaboration: Lessons learned from a case study 
on attitudes to interprofessional education in Malta. Health Policy. 
2018;122(10):1063–9. https ://doi.org/10.1016/j.healt hpol.2018.06.013.

 2. Godfrey MM, Andersson-Gare B, Nelson EC, Nilsson M, Ahlstrom G. 
Coaching interprofessional health care improvement teams: the coachee, 
the coach and the leader perspectives. J Nurs Manag. 2014;22(4):452–64. 
https ://doi.org/10.1111/jonm.12068 .

 3. Hendricks S, LaMothe VJ, Halstead JA, Taylor J, Ofner S, Chase L, Dun-
scomb J, Chael A, Priest C. Fostering interprofessional collaborative prac-
tice in acute care through an academic-practice partnership. J Interprof 
Care. 2018. https ://doi.org/10.1080/13561 820.2018.14704 98.

 4. Stans SE, Stevens JA, Beurskens AJ. Interprofessional practice in primary 
care: development of a tailored process model. J Multidiscip Healthc. 
2013;6:139–47.

 5. World Health Organization. Framework for action on interprofessional 
education and collaborative practice. Geneva: World Health Organization; 
2010.

 6. World Health Organization. Interprofessional Collaborative Practice in 
Primary Health Care: Nursing and Midwifery Perspectives-Six Case Stud-
ies. Human Resour Healthc Observ. 2013;13:1–24.

 7. Xyrichis A, Reeves S, Zwarenstein M. Examining the nature of interpro-
fessional practice: An initial framework validation and creation of the 
InterProfessional Activity Classification Tool (InterPACT). J Interprof Care. 
2018;32(4):416–25. https ://doi.org/10.1080/13561 820.2017.14085 76.

 8. Schmitz C, Atzeni G, Berchtold P. Challenges in interprofessional-
ism in Swiss health care: The practice of successful interprofessional 
collaboration as experienced by professionals. Swiss Medical Weekly. 
2017;147:w14525.

 9. Moreo K, Greene L, Sapir T. Improving interprofessional and coproduc-
tive outcomes of care for patients with chronic obstructive pulmonary 
disease. BMJ Open Quality. 2016;5(1):u210329–4679.

 10. Matziou V, Vlahioti E, Perdikaris P, Matziou T, Megapanou E, Petsios K. 
Physician and nursing perceptions concerning interprofessional com-
munication and collaboration. J Interprof Care. 2014;28(6):526–33. https 
://doi.org/10.3109/13561 820.2014.93433 8.

 11. Martin JS, Ummenhofer W, Manser T, Spirig R. Interprofessional collabora-
tion among nurses and physicians: Making a difference in patient out-
come. Swiss Medical Weekly. 2010;140:w13062. https ://doi.org/10.4414/
smw.2010.13062 .

 12. Weller JM, Barrow M, Gasquoine S. Interprofessional collaboration 
among junior doctors and nurses in the hospital setting. Med Educ. 
2011;45(5):478–87. https ://doi.org/10.1111/j.1365-2923.2010.03919 .x.

 13. Matthys E, Remmen R, Van Bogaert P. An overview of systematic reviews 
on the collaboration between physicians and nurses and the impact 
on patient outcomes: What can we learn in primary care? BMC Family 
Practice. 2017;18(1):110. https ://doi.org/10.1186/s1287 5-017-0698-x.

 14. Reeves S, Zwarenstein M, Goldman J, Barr H, Freeth D, Hammick M, Kop-
pel I. Interprofessional education: Effects on professional practice and 
health care outcomes. Cochrane Database Syst Rev. 2008;1:002213. https 
://doi.org/10.1002/14651 858.CD002 213.pub2.

 15. Flin R, Fletcher G, McGeorge P, Sutherland A, Patey R. Anaesthetists’ 
attitudes to teamwork and safety. Anaesthesia. 2003;58(3):233–42. https 
://doi.org/10.1046/j.1365-2044.2003.03039 .x.

 16. Mouradian WE, Corbin SB. Addressing health disparities through dental-
medical collaborations, part II Cross-cutting themes in the care of special 
populations. J Dent Educ. 2003;67(12):1320.

 17. Leape LL, Cullen DJ, Clapp M, et al. Pharmacist participation on physician 
rounds and adverse drug events in the intensive care unit. J Amer Med 
Assoc. 1999;282(3):267–70. https ://doi.org/10.1001/jama.282.3.267.

 18. Tricco AC, Antony J, Ivers NM, Ashoor HM, Khan PA, Blondal E, et al. 
Effectiveness of quality improvement strategies for coordination of care 
to reduce use of health care services: a systematic review and meta-
analysis. Can Med Assoc J. 2014;186(15):E568–78. https ://doi.org/10.1503/
cmaj.14028 9.

 19. Ciemins EL, Brant J, Kersten D, Mullette E, Dickerson D. Why the interdisci-
plinary team approach works: Insights from complexity science. J Palliat 
Med. 2016;19(7):767–70.

 20. Schadewaldt V, McInnes E, Hiller JE, Gardner A. Views and experiences 
of nurse practitioners and medical practitioners with collaborative 
practice in primary health care - an integrative review. BMC Fam Pract. 
2013;14:132. https ://doi.org/10.1186/1471-2296-14-132.

 21. Temkin-Greener H, Gross D, Kunitz SJ, Mukamel D. Measuring inter-
disciplinary team performance in a long-term care setting. Med Care. 
2004;42(5):472–81.

 22. Baggs JG. Development of an instrument to measure collaboration and 
satisfaction about care decisions. J Adv Nurs. 1994;20(1):176–82.

 23. Hojat M, Fields SK, Veloski JJ, Griffiths M, Cohen MJ, Plumb JD. Psychomet-
ric properties of an attitude scale measuring physician-nurse collabora-
tion. Eval Health Prof. 1999;22(2):208–20. https ://doi.org/10.1177/01632 
78992 20342 75.

 24. Orchard C, Pederson LL, Read E, Mahler C, Laschinger H. Assessment of 
Interprofessional Team Collaboration Scale (AITCS): Further Testing and 

https://doi.org/10.1016/j.healthpol.2018.06.013
https://doi.org/10.1111/jonm.12068
https://doi.org/10.1080/13561820.2018.1470498
https://doi.org/10.1080/13561820.2017.1408576
https://doi.org/10.3109/13561820.2014.934338
https://doi.org/10.3109/13561820.2014.934338
https://doi.org/10.4414/smw.2010.13062
https://doi.org/10.4414/smw.2010.13062
https://doi.org/10.1111/j.1365-2923.2010.03919.x
https://doi.org/10.1186/s12875-017-0698-x
https://doi.org/10.1002/14651858.CD002213.pub2
https://doi.org/10.1002/14651858.CD002213.pub2
https://doi.org/10.1046/j.1365-2044.2003.03039.x
https://doi.org/10.1046/j.1365-2044.2003.03039.x
https://doi.org/10.1001/jama.282.3.267
https://doi.org/10.1503/cmaj.140289
https://doi.org/10.1503/cmaj.140289
https://doi.org/10.1186/1471-2296-14-132
https://doi.org/10.1177/01632789922034275
https://doi.org/10.1177/01632789922034275


Page 9 of 9Hlongwa and Rispel  Hum Resour Health           (2021) 19:25  

Instrument Revision. J Contin Educ Health Prof. 2018;38(1):11–8. https ://
doi.org/10.1097/ceh.00000 00000 00019 3.

 25. Registered Nurses’ Association of Ontario. Developing and sustaining 
interprofessional health care: Optimizing patients/clients, organizational 
and systems outcomes. Toronto, Canada: Registered Nurses’ Association 
of Ontario; 2013.

 26. Ødegård A. Exploring perceptions of interprofessional collaboration in 
child mental health care. Int J Integr Care. 2006;6:1–13.

 27. Shortell SM, Rousseau DM, Gillies RR, Devers KJ, Simons TL. Organizational 
assessment in intensive care units (ICUs): construct development, reli-
ability, and validity of the ICU nurse-physician questionnaire. Med Care. 
1991;29(8):709–26.

 28. Reeves S, Fox A, Hodges BD. The competency movement in the health 
professions: ensuring consistent standards or reproducing conventional 
domains of practice? Adv Health Sci Educ Theory Pract. 2009;14(4):451–3. 
https ://doi.org/10.1007/s1045 9-009-9166-2.

 29. Walters SJ, Stern C, Robertson-Malt S. The measurement of collaboration 
within healthcare settings: A systematic review of measurement proper-
ties of instruments. JBI Database System Rev Implement Rep. 2016; 
14(4):138–97. http://doi.org/https ://doi.org/10.11124 /jbisr ir-2016-2159

 30. Kvarnstrom S. Difficulties in collaboration: A critical incident study of 
interprofessional healthcare teamwork. J Interprof Care. 2008;22(2):191–
203. https ://doi.org/10.1080/13561 82070 17606 00.

 31. Association A-C. Parameters for evaluation and treatment of patients with 
cleft lip/palate or other craniofacial differences. Cleft Palate Craniofac J. 
2018a;55(1):137–56. https ://doi.org/10.1177/10556 65617 73956 4.

 32. The Free Dictionary. http://medic al-dicti onary .thefr eedic tiona ry.com. 
Accessed 17 Aug 2014.

 33. Association A-C. Parameters for evaluation and treatment of patients with 
cleft lip/palate or other craniofacial differences. Cleft Palate-Craniofacial J. 
2018b;55(1):137–56. https ://doi.org/10.1177/10556 65617 73956 4.

 34. Tindlund RS, Holmefjord A, Eriksson JCH, Johnson GE, Vindenes H. Inter-
disciplinary evaluation of consecutive patients with unilateral cleft lip and 
palate at age 6, 15, and 25 years: A concurrent standardized procedure 
and documentation by plastic surgeon; speech and language patholo-
gist; ear, nose, and throat specialist; and orthodontist. J Craniofacial Surg. 
2009;20(8):1687–98.

 35. Bardach J, Morris H, Olin W, McDermott-Murray J, Mooney M, Bardach E. 
Late results of multidisciplinary management of unilateral cleft lip and 
palate. Ann Plast Surg. 1984;12(3):235–42.

 36. Hodgkinson PD, Brown S, Duncan D, Grant C, McNaughton A, Thomas P, 
Mattick CR. Management of children with cleft lip and palate: A review 
describing the application of multidisciplinary team working in this 
condition based upon the experiences of a regional cleft lip and palate 
centre in the United Kingdom. Fetal Mat Med Review. 2005;16(1):1–27. 
https ://doi.org/10.1017/s0965 53950 50014 52.

 37. Alleyne B, Okada HC, Leuchtag RM, Rowe DJ, Soltanian HT, Becker 
DB, Lakin GE. Cleft and craniofacial clinic formats in the United States: 
National and institutional survey. J Craniofacial Surg. 2017;28(3):693–5. 
https ://doi.org/10.1097/scs.00000 00000 00348 5.

 38. Academy of Science of South Africa. Reconceptualising health profes-
sions education in South Africa: Consensus study report. Pretoria: Acad-
emy of Science of South Africa (ASSAf ); 2018.

 39. Rodger S, Hoffman S. Where in the world is interprofessional education? 
A global environmental scan. J Interprof Care. 2010;24(5):479–91. https ://
doi.org/10.3109/13561 82100 37213 29.

 40. Department of Health. National Health Insurance Bill 2018. In. Pretoria: 
DoH; 2018. www.healt h.gov.za.

 41. Hlongwa P. Epidemiology and care of individuals with cleft lip and palate 
in South Africa. Johannesburg: University of the Witwatersrand; 2019.

 42. The Presidency SA. Towards a 25 Year Review: 1994–2019. Pretoria: Gov-
ernment Printing Works; 2019.

 43. Whitehead C. The doctor dilemma in interprofessional educa-
tion and care: how and why will physicians collaborate? Med Educ. 
2007;41(10):1010–6. https ://doi.org/10.1111/j.1365-2923.2007.02893 .x.

 44. Beunza J-J. Conflict resolution techniques applied to interprofessional 
collaborative practice. J Interprof Care. 2013;27(2):110–2. https ://doi.
org/10.3109/13561 820.2012.72528 0.

 45. Keshet Y, Ben-Arye E, Schiff E. The use of boundary objects to enhance 
interprofessional collaboration: Integrating complementary medicine in a 
hospital setting. Sociol Health Illn. 2013;35(5):666–81. https ://doi.org/10.1
111/j.1467-9566.2012.01520 .x.

 46. Wholey DR, Disch J, White KM, Powell A, Rector TS, Sahay A, Heiden-
reich PA. Differential effects of professional leaders on health care 
teams in chronic disease management groups. Health Care Manage R. 
2014;39(3):186–97. https ://doi.org/10.1097/HMR.0b013 e3182 993b7 f.

 47. Hepp SL, Suter E, Jackson K, Deutschlander S, Makwarimba E, Jennings 
J, Birmingham L. Using an interprofessional competency framework to 
examine collaborative practice. J Interprof Care. 2015;29(2):131–7. https ://
doi.org/10.3109/13561 820.2014.95591 0.

 48. Carter BL, Bosworth HB, Green BB. The hypertension team: the role of the 
pharmacist, nurse, and teamwork in hypertension therapy. J Clin Hyper-
tens. 2012;14(1):51–65.

 49. Bogden PE, Abbott R, Williamson P, Onopa JK, Koontz L. Comparing 
Standard Care with a Physician and Pharmacist Team Approach for 
Uncontrolled Hypertension. J Gen Intern Med. 2001;13(11):740–5. https ://
doi.org/10.1046/j.1525-1497.1998.00225 .x.

 50. Akinmoladun VI, Obimakinde OS. Team approach concept in manage-
ment of oro-facial clefts: a survey of Nigerian practitioners. Head Face 
Med. 2009;5:11–11. https ://doi.org/10.1186/1746-160X-5-11.

 51. Conway JC, Taub PJ, Kling R, Oberoi K, Doucette J, Jabs EW. Ten-year 
experience of more than 35,000 orofacial clefts in Africa. BMC Pediatr. 
2015;15(1):1–9. https ://doi.org/10.1186/s1288 7-015-0328-5.

 52. Almeida AML, Chaves SCL, Santos CML, Santana SF. Care for cleft lip and 
palate patients: modeling proposal for the assessment of specialized 
centers in Brazil. Saude Debate. 2017;41:156–66.

 53. Allori AC, Mulliken JB, Meara JG, Shusterman S, Marcus JR. Classification of 
cleft lip/palate: Then and now. Cleft Palate-Craniofacial J. 2017;54(2):175–
88. https ://doi.org/10.1597/14-080.

 54. Shaw WC, Semb G, Nelson P, Brattström V, Mølsted K, Prahl-Andersen 
B, Gundlach KK. The Eurocleft project 1996–2000: Overview. J Cranio-
Maxillofacial Surg. 2001;29(3):131–40.

 55. Pannbacker M, Lass NJ, Scheuerle JF, English PJ. Survey of services and 
practices of cleft palate-craniofacial teams. Cleft Palate-Craniofacial J. 
1992;29(2):164–7. https ://doi.org/10.1597/1545-1569(1992)029%3c016 
4:sosap o%3e2.3.co;2.

 56. Lingard L, Vanstone M, Durrant M, Fleming-Carroll B, Lowe M, Rashotte 
J, Sinclair L, Tallett S. Conflicting messages: examining the dynamics of 
leadership on interprofessional teams. Acad Med. 2012;87(12):1762–7.

 57. McPherson K, Headrick L, Moss F. Working and learning together: 
good quality care depends on it, but how can we achieve it? QHC. 
2001;10(Suppl 2):46–53. https ://doi.org/10.1136/qhc.01000 46.

 58. Zwarenstein M, Goldman J, Reeves S. Interprofessional collaboration: 
Effects of practice-based interventions on professional practice and 
healthcare outcomes. Cochrane Database Syst Rev. 2009. https ://doi.
org/10.1002/14651 858.CD000 072.pub2.

 59. Randall DM, Fernandes MF. The social desirability response bias in ethics 
research. J Bus Ethics. 1991;10(11):805–17. https ://doi.org/10.1007/BF003 
83696 .

 60. Krumpal I. Determinants of social desirability bias in sensitive sur-
veys: a literature review. Qual Quant. 2013;47(4):2025–47. https ://doi.
org/10.1007/s1113 5-011-9640-9.

 61. Flaskerud JH. Is the Likert scale format culturally biased? Nurs Res. 
1988;37(3):185–6.

 62. Kinzie JD, Manson SM, Vinh DT, Tolan NT, Anh B, Pho TN. Develop-
ment and validation of a Vietnamese-language depression rating 
scale. Am J Psychiatry. 1982;139(10):1276–81. https ://doi.org/10.1176/
ajp.139.10.1276.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1097/ceh.0000000000000193
https://doi.org/10.1097/ceh.0000000000000193
https://doi.org/10.1007/s10459-009-9166-2
https://doi.org/10.11124/jbisrir-2016-2159
https://doi.org/10.1080/13561820701760600
https://doi.org/10.1177/1055665617739564
http://medical-dictionary.thefreedictionary.com
https://doi.org/10.1177/1055665617739564
https://doi.org/10.1017/s0965539505001452
https://doi.org/10.1097/scs.0000000000003485
https://doi.org/10.3109/13561821003721329
https://doi.org/10.3109/13561821003721329
http://www.health.gov.za
https://doi.org/10.1111/j.1365-2923.2007.02893.x
https://doi.org/10.3109/13561820.2012.725280
https://doi.org/10.3109/13561820.2012.725280
https://doi.org/10.1111/j.1467-9566.2012.01520.x
https://doi.org/10.1111/j.1467-9566.2012.01520.x
https://doi.org/10.1097/HMR.0b013e3182993b7f
https://doi.org/10.3109/13561820.2014.955910
https://doi.org/10.3109/13561820.2014.955910
https://doi.org/10.1046/j.1525-1497.1998.00225.x
https://doi.org/10.1046/j.1525-1497.1998.00225.x
https://doi.org/10.1186/1746-160X-5-11
https://doi.org/10.1186/s12887-015-0328-5
https://doi.org/10.1597/14-080
https://doi.org/10.1597/1545-1569(1992)029%3c0164:sosapo%3e2.3.co;2
https://doi.org/10.1597/1545-1569(1992)029%3c0164:sosapo%3e2.3.co;2
https://doi.org/10.1136/qhc.0100046
https://doi.org/10.1002/14651858.CD000072.pub2
https://doi.org/10.1002/14651858.CD000072.pub2
https://doi.org/10.1007/BF00383696
https://doi.org/10.1007/BF00383696
https://doi.org/10.1007/s11135-011-9640-9
https://doi.org/10.1007/s11135-011-9640-9
https://doi.org/10.1176/ajp.139.10.1276
https://doi.org/10.1176/ajp.139.10.1276

	Interprofessional collaboration among health professionals in cleft lip and palate treatment and care in the public health sector of South Africa
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methodology
	Conceptual framework
	Study setting and design
	Study population and selection
	Development of the IPC questionnaire
	Data collection
	Data analysis

	Results
	Participants’ characteristics
	Mean scores for IPC domains
	Mean IPC domain scores by explanatory factor

	Discussion
	Care expertise
	Shared power
	Collaborative leadership
	Shared decision-making
	Optimising profession, role and scope
	Effective group functioning
	Competent communication

	Limitations and strengths of the study
	Conclusions
	Acknowledgements
	References


