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Purpose: Malnutrition and sarcopenia require dietetic and physiotherapy interventions. In this study, we aimed to compare
interprofessional identity of dietitians and physiotherapists, as well as attitudes towards, facilitators and barriers for, and occurrence
of interprofessional treatment of malnutrition and sarcopenia by both professions.
Methods: A cross-sectional online survey was distributed from December 4, 2021 until January 31, 2022 through an international online
network platform for professionals (LinkedIn). Practitioners working as dietitian or physiotherapist in a healthcare setting were eligible for
participation. Outcome measures concerned perceptions regarding shared problem domains, interprofessional treatment, attitudes towards
interprofessional treatment, interprofessional identity, facilitators, and barriers. A Chi2-test, Mann–Whitney U-test, and Spearman’s Rho
correlation were calculated.
Results: Data from 53 physiotherapists and 48 dietitians were included. Malnutrition is considered a shared problem domain by both
professions (U = 1248.000; p = 0.858). While sarcopenia is treated by both professions (U = 1260.000; p = 0.927), physiotherapists consider
sarcopeniamore often a shared problemdomain compared to dietitians (U= 1003.000; p= 0.044). Attitudes towards interprofessional treatment
weremostly positive (73%, n = 35 and 87%, n = 46 respectively). Interprofessional identity of dietitianswas lower compared to physiotherapists
(median = 4.0 versusmedian = 4.3 respectively;U=875.000, p=0.007). Thiswas explained by lower interprofessional belonging (median = 4.0
versus median = 4.8 respectively; U = 771.000, p < 0.001) and lower interprofessional commitment (median = 4.0 versus median = 4.3
respectively;U = 942.500, p = 0.023). Interprofessional identity was correlated with efficient means of communication (r = 0.30, p = 0.003) and
bureaucracy (r = −0.21, p = 0.034). Other barriers reported included available time, financial compensation, interprofessional knowledge, and
obtaining extra care. Most reported facilitators concerned role clarity, clarity of expertise, and willingness of others to collaborate.
Conclusion: Dietitians and physiotherapists have different interprofessional identities, but both are advocates of interprofessional
treatment. Both professions mostly treat malnutrition and sarcopenia individually and have different perceptions regarding sarcopenia
as shared problem domain. Facilitators were mainly related to clarity and commitment while barriers were mainly related to resources.
Keywords: malnutrition, sarcopenia, interprofessional, survey, dietitians, physiotherapists

Introduction
In hospital settings, professionals perceive interprofessional collaboration as an important way to link between profes-
sions and believe it to be beneficial to patients and to other professions besides their own.1 Home-based care can also be
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interprofessional but requires different prerequisites.2 Some conditions need early identification to prevent rapid
deterioration like malnutrition and sarcopenia. Interprofessional collaboration can lead to sensitization of decision-
makers and enables new measures to improve nutritional management.3 However, hardly any research has been
conducted on interprofessional practice and nutritional management. Only one paper4 reported on the effectiveness of
interprofessional collaboration and practice implementation for older adults with malnutrition compared to usual care. In
that study, a collaborative team of primary health care providers consisting of a physician, dentist, nurse, dietitian and
pharmacist who provided interprofessional care of malnutrition among older adults, were compared with an untreated
control group design. However, this study did not include physical therapists nor combined nutritional and physical
exercise interventions. They found that nutritional status of older adults improved significantly better after interprofes-
sional collaboration than after usual care.

Both malnutrition and sarcopenia are conditions commonly present in various health care settings. Malnutrition has
been defined as a state resulting from lack of intake or uptake of nutrition that leads to altered body composition
(decreased fat-free mass) and body cell mass, leading to diminished physical and mental function and impaired clinical
outcome from disease.5 Sarcopenia has been defined as a progressive and generalized skeletal muscle disorder that is
associated with increased likelihood of adverse outcomes including falls, fractures, physical disability and mortality.6

Prevalence of malnutrition is estimated to range between 10% and 40% in the hospital setting,7 nearly 10% in
community-dwelling older people, and up to 30% in women and 51% in men in nursing homes.8,9 However, prevalence
of malnutrition may even be higher in specific patient populations like patients with cancer.10 Prevalence of sarcopenia is
estimated to be around 10%.11 With the increasing age that is accompanied by an increase in comorbidities, prevalence
rates of malnutrition and sarcopenia are expected to further increase in the upcoming years.

While malnutrition and sarcopenia are distinct conditions,12 both conditions are characterized by deterioration of
muscle status. Low muscle mass is an important criterion to diagnose malnutrition,13 while low muscle strength is the
primary criterion to diagnose sarcopenia.6 Therefore, both conditions are best treated by combining nutritional and
exercise interventions.14 Theoretically, this makes malnutrition and sarcopenia a problem domain shared by dietitians and
physiotherapists and the starting point of interprofessional collaboration. A shared problem domain is considered inherent
to any kind of collaboration.15 Interprofessional treatment of malnutrition and sarcopenia may prevent delay of care and
improve diagnosing and managing these conditions.

Interprofessional collaboration is a policy spearhead of the International Confederation of Dietetic Associations.16

This international confederation states: The more interprofessional education that occurs between medical students, other
health professional students, and RDNs (registered dietitian nutritionists), the more likely all health care professionals
will understand and value the role of RDNs in improving the quality of care provided to patients.17 Moreover, the World
Physiotherapy states: Promote greater interprofessional exchange among health professionals across all stages of patient/
client management, namely, examination, evaluation, diagnosis, prognosis, intervention, and follow-up to promote
effective streamlined health services delivery.18 Based on definitions of interprofessional work, six factors are important
for interprofessional treatment of malnutrition and sarcopenia: 1) shared commitment; 2) shared identity; 3) clear goals;
4) clear team roles and responsibilities; 5) interdependence between team members; and 6) integration between work
practices.19 This integration also includes setting interprofessional team goals around achieving equitable care outcomes
for, and with, vulnerable populations.20

An approach that recognizes the interaction between infrastructure and human behavior in the practice setting is the
Sociotechnical Systems (STS) approach. The Meta-Model of Interprofessional Development is a sociotechnical systems
approach to interprofessional collaboration.21–23 This meta-model functions as a theory and evidence-based roadmap that
describes the nature, sequence, and interrelatedness of several interprofessional factors when solving a shared problem
together. One factor during the preparation for interprofessional work is acquaintance between professions. This can
clarify mutual expectations and beliefs. Expectations and beliefs about interprofessional collaboration between dietitians
and physiotherapists can, in turn, affect trust,24 respect25,26 and perceptions on added value of interprofessional
collaboration.27 Different interprofessional experiences enhance interprofessional identity formation, and teams with
high interprofessional identities generate more solutions to shared problems.23 Other factors besides involvement of
different disciplines are as follows: role clarity, communication, and information sharing.28 Additional examples of
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facilitators and barriers are available time, accessibility,27 financial compensation,29 and interprofessional knowledge.30

So far, facilitators and barriers of interprofessional treatment of malnutrition and sarcopenia have not been investigated.
Therefore, in this study, we aimed to compare interprofessional identity of dietitians and physiotherapists, as well as their
attitudes towards, perceived facilitators and barriers for, and occurrence of interprofessional treatment of malnutrition and
sarcopenia by both professions.

Materials and Methods
A cross-sectional online survey was distributed from December 4, 2021 until January 31, 2022, through an international
online network platform for professionals (LinkedIn). Network pages of the following organizations were used for survey
distribution: Dutch Professional Association of Dietetics (NVD), Dutch Professional Association of Geriatric
Physiotherapy (NVFG), FAITH research, a SIA SPRONG public–private network (www.faithresearch.nl), and the
Center of Expertise Urban Vitality of the Amsterdam University of Applied Sciences.

Sample and Recruitment
In the Netherlands, about 2.303 dietitians31 and 35.065 physiotherapists32 are registered. A convenience sample was
obtained through the use of social media. A link to an online survey was placed on websites, together with an explanatory
introduction. Potential participants were informed about the inclusion criteria, ie, working as a dietitian or physiotherapist
in a healthcare setting. No particular exclusion criteria were formulated. The purpose of the study, ie, interprofessional
collaboration between dietitians and physiotherapists to treat malnutrition and sarcopenia, was clarified beforehand. All
data were collected through Qualtrics as a survey tool.33

Ethics Approval and Consent to Participate
Since respondents to the survey were not subject to procedures or required to follow rules of behavior, the study was not
subject to the Dutch law Medical Research Involving Human Subjects Act (WMO), and therefore, approval by a Medical
Ethical Committee was not required. This study was conducted according to the Helsinki Declarations. Participants were
informed about the nature of this study by an introduction attached to the online survey, and were asked to participate
anonymously, ie, survey links were anonymous. Informed consent was obtained from all respondents before completion
of the survey. The answers to all questions were irreducible to personal identities.

Measurement
Demographics
Demographic variables were gender, age, and work setting. Work setting was categorized as follows: primary care (home
care setting), secondary care (hospital care), nursing home and rehabilitation, and others.34,35 Nursing home and
rehabilitation care was defined as residential or outpatient care of elderly or disabled people aimed at optimizing
functioning and reduce disability in individuals with health conditions in interaction with their environment. Also,
respondents were asked whether they collaborate with professionals of other work settings. Sample size calculation
indicated that 330 responses from dietitians and 381 responses from physiotherapists were needed to have a confidence
level of 95% that the real value is within ±5% of the measured/surveyed value.36

Measures
Interprofessional treatment of malnutrition and sarcopenia by dietitians and physiotherapists was measured by several
interrelated outcome measures: perceptions regarding shared problem domains (interprofessional) treatment, attitudes
towards interprofessional treatment, interprofessional identity, facilitators, and barriers. As visualized in Figure 1,
perceptions of problem domains precede considering initiation of interprofessional treatment. To enable interprofessional
treatment, experiences and expectations lead to several attitudes that affect interprofessional identity which, in turn, will
predict interprofessional treatment. Interprofessional treatment can be enhanced by facilitators and decreased or even
absent when obstructed by barriers.
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- Interprofessional treatment of malnutrition or sarcopenia was measured by three items: 1) Treatment and inter-
professional treatment of each condition, 2) Considering each condition as shared problem domain, and 3) Degree of
involvement in dietitian-physiotherapist collaboration with regard to malnutrition or sarcopenia. All items were scored on
a 5-point Likert scale: 1 = never; 2 = seldom; 3 = sometimes; 4 = relatively often; 5 = often. Three additional items were
added to explore specific actions regarding collaborative treatment of malnutrition and/or sarcopenia. These items were
based on the interprofessional work cycle described by the Meta-Model of Interprofessional Development: 1) aligning
advices, actions, or treatments of shared patients with malnutrition and/or sarcopenia; 2) degree of joint planning between
different professions; and 3) keeping each other informed regarding the progress of a shared patient.21–23

Attitudes towards interprofessional collaboration between dietitians and physiotherapists regarding treatment of
malnutrition and sarcopenia were measured with six items. All items concerned trust in expertise of other, respect for
the other, willingness to collaborate interprofessional, perceived added value of interprofessional collaboration, perceived
interdependence and perceived autonomy. The response format consists of a 5-point Likert scale: 1 = very unimportant; 2
= unimportant; 3 = neutral/no opinion; 4 = important; 5 = very important.

- Interprofessional identity was measured using the Extended Professional Identity Scale (EPIS). This measurement
instrument consists of 12 items, three subscales and four items per subscale. In another study, the explained variance of this
instrument was 65%. Internal consistency of the overall scale was 0.89, and 0.79, 0.81, and 0.80 of the subscales,
respectively. A confirmatory factor analysis confirmed its three-dimensionality and several goodness-of-fit indexes showed
positive results.37 Examples of items are as follows: “I like learning about other health professions” (interprofessional
belonging), “I prefer working with others in an interprofessional team” (interprofessional commitment), and “All members
of an interprofessional team should be involved in goal setting for each patient” (interprofessional beliefs). The response
format consists of a 5-point Likert scale: 1 = strongly disagree; 2 = disagree; 3 = neutral/no opinion; 4 = agree; 5 = strongly
agree.

- Facilitators and barriers to interprofessional collaboration between dietitians and physiotherapists were measured by
asking participants to identify 16 topics derived from an exploratory literature search and informal interviews with four
experts on treatment of malnutrition and sarcopenia: role clarity, clarity other expertise, intergroup hierarchy, willingness
of others to collaborate interprofessional, efficient means of communication, available time, accessibility, financial
compensation, differences in liability, differences in payment and remuneration, interprofessional knowledge, interpro-
fessional skills, interprofessional experience, bureaucratic procedures, clarity about clinical responsibility, obtaining extra
care for patient. All items were scored on a 5-point Likert scale ranging from 1 (strong barrier) to 3 (neutral) to 5 (strong

Figure 1 Overview of measurement outcomes: problem domain, attitudes, interprofessional identity, facilitators, barriers and interprofessional treatment of malnutrition
and sarcopenia.
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facilitator). For analytical purposes, barriers and facilitators were also dichotomized per topic afterwards. Topics were
based on a literature exploration.

Data Analysis
All analyses were performed using SPSS Version 23 (IBM). Normal distribution was tested by Kolmogorov–Smirnov
test. Descriptive statistics were reported as frequencies (relative frequency: %) for categorical data, mean and standard
deviation (SD) for normally distributed data, and median and interquartile range (IQR; Q1–Q3) for not normally
distributed data, respectively. Cronbach’s alpha (α) was used to assess the internal consistency of the overall scale and
separate subscales of the EPIS. The internal consistency of the scale and subscales is considered sufficient if α >
0.70.38,39 A Chi2-test or Mann–Whitney U-test was used to explore differences between groups (profession, gender, work
setting, and low versus high interprofessional identity). Spearman’s Rho correlation was used to investigate the relation-
ship between interprofessional treatment of malnutrition and sarcopenia, interprofessional identity (including its three
dimensions), attitudes, facilitators and barriers. In all analyses, statistical significance was set at p<0.05.

Results
In total, 101 practitioners, ie, 53 (53%) Dutch physiotherapist and 48 (48%) Dutch dietitians, responded. All respondents
that started filling in the questionnaire fully completed the questionnaire. More dietitians (n = 46; 96%) compared to
physiotherapists (n = 42; 79%) were female (Chi2 = 6.180; df = 1, p = 0.013). The average age of dietitians was 42.9
years (SD = 13.1 years) compared to 38.4 years (SD = 10.7 years) of physiotherapists. The majority of both professions
worked in primary care (67%; n = 32 and 62%; n = 33, respectively). The two largest subgroups were practitioners
working in both primary and secondary care and practitioners working in a nursing home and rehabilitation setting
(Table 1). Malnutrition is more often treated in nursing homes and rehabilitation centers than in other work settings (U =
517.5, p = 0.043).

Interprofessional Treatment of Malnutrition and Sarcopenia
More dietitians than physiotherapists treat patients with malnutrition (U=621.000; p <0.001) even though both dietitians
and physiotherapists perceive malnutrition as a shared problem domain (Table 2; U=1248.000; p=0.858). Of all
professionals from both professions, interprofessional treatment of malnutrition is reported by a minority (Chi2 =
0.001; df = 1; p = 0.981). Half of the dietitians and a majority of physiotherapists often treat patients with sarcopenia
(Chi2 = 0.442; df = 1; p = 0.506). Also, a majority of these practitioners perceive sarcopenia as a shared problem domain
(Chi2 = 0.638; df = 1; p = 0.424). A minority of dietitians and physiotherapists report frequent interprofessional treatment
of sarcopenia (Chi2 = 1.625; df = 1; p = 0.202).

Table 1 Demographic Characteristics of Respondents (n = 101)

Practitioners p value

Dietitians (n = 48) Physiotherapists (n=53)

Age, mean (SD) 42.9 (13.1) 38.4 (10.7) 0.061

Gender (female), n (%) 46 (96) 42 (79) 0.013
Work setting
- Primary care, n (%) 33 (69) 35 (66) 0.772

- Secondary care, n (%) 16 (33) 22 (42) 0.645
- Nursing home and rehabilitation, n (%) 11 (23) 8 (15) 0.315

- Other, n (%) 3 (6) 2 (4) 0.597

Notes: some dietitians and physiotherapists work in more than one work setting. Therefore, the sum of categories might be
more than 100% of the total sample.
Abbreviation: SD, standard deviation.
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Attitudes
Table 3 shows attitudes towards interprofessional collaboration related to treatment of malnutrition and sarcopenia among
dietitians and physiotherapists. No significant differences were found in attitudes between dietitians and physiotherapists.
A majority of dietitians and physiotherapists felt mutual trust (85% and 91% respectively) and respect (90% and 93%
respectively). Moreover, a majority of dietitians (87%) and physiotherapists (89%) held positive attitudes towards inter-
professional collaboration. Perceived interdependence was hardly perceived as a barrier nor a facilitator by dietitians and
physiotherapists. Perceived autonomy was perceived as a facilitator by a majority of dietitians (54%).

Interprofessional Identity
The internal consistency of the EPIS in this study was α = 0.86. In addition, the internal consistency of its subscales
interprofessional belonging, interprofessional commitment, and interprofessional beliefs was α = 0.90, α = 0.90, and α =

Table 2 Comparing Interprofessional Treatment of Malnutrition and Sarcopenia by Dietitians and Physiotherapists (n = 101)

Malnutrition Sarcopenia

Median IQR 95% CI p value Median IQR 95% CI p value

Lower
limit

Upper
limit

Lower
limit

Upper
limit

Treating patients 0.518 1.100 <0.001 −0.718 −0.386 0.927

Dietitians 4.0 4.0–4.0 3.5 3.0–4.0
Physiotherapists 3.0 3.0–4.0 4.0 3.0–4.0

Perceived shared

problem domain

−0.245 0.320 0.858 −0.523 0.034 0.044

Dietitians 4.0 4.0–4.0 4.0 4.0–5.0

Physiotherapists 4.0 3.0–5.0 5.0 4.0–5.0

Interprofessional
treatment

−0.232 0.506 0.551 −0.269 0.495 0.495

Dietitians 3.0 3.0–4.0 3.0 3.0–3.0

Physiotherapists 3.0 2.0–4.0 3.0 2.0–4.0

Notes: Degree to which health professionals treat these conditions, perceive each of them as shared problem domain and degree of interprofessional treatment; 5-point
Likert scale: 1 = never; 2 = seldom; 3 = sometimes; 4 = relatively often; 5 = often; Mann–Whitney U-test .
Abbreviations: IQR, interquartile range; CI, confidence interval; D, dietitians; P, physiotherapists.

Table 3 Attitudes of Dietitians and Physiotherapists Towards Interprofessional Treatment of Malnutrition
and/or Sarcopenia (n = 101)

Type of attitude Attitudes Towards Interprofessional Collaboration

Negativea Positiveb

Dietitians (n
= 48)

Physiotherapists
(n = 53)

Dietitians (n
= 48)

Physiotherapists
(n = 53)

n (%) n (%) n (%) n (%)

1. Trust in expertise of other 2 (4.2) 1 (1.9) 41 (85.4) 48 (90.6)

2. Respect for the other 1 (2.1) 0 (0.0) 43 (89.6) 49 (92.5)

3. Willingness to collaborate

interprofessional

4 (8.3) 2 (3.8) 35 (72.9) 46 (86.8)

4. Perceived added value of interprofessional

collaboration

1 (2.1) 0 (0.0) 44 (91.7) 47 (88.7)

5. Perceived interdependence 13 (27.1) 17 (32.1) 5 (10.4) 5 (9.4)

6. Perceived autonomy 2 (4.2) 3 (5.7) 26 (54.2) 23 (43.4)

Notes: aVery unimportant or unimportant versus other responses; bVery important or important versus. Other responses; Chi2 test: p < 0.05.
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0.80, respectively. No differences were found between overall scale and subscales of interprofessional identity and
gender. Table 4 shows results on interprofessional identity of dietitians and physiotherapists per work setting and per
profession. Interprofessional identity of dietitians was lower compared to physiotherapists (U=875.000, p=0.007). The
dimension of interprofessional belonging (U=771.000, p<0.001) and interprofessional commitment (U=942.500,
p=0.023) were both lower among dietitians compared to physiotherapists. Interprofessional commitment was lower in
primary care compared to other work settings (U=885.000; p = 0.040). In professionals working in secondary care,
however, interprofessional commitment was higher (U=880.500; p = 0.037) compared to those not working in that
setting. For professionals working both in primary and secondary care (U=458.500; p = 0.009) and for those working in
a nursing home or rehabilitation work setting (U=436.000; p = 0.010), interprofessional commitment was also higher
compared to those not working in those settings. Professionals working in both primary and secondary care had a higher
interprofessional identity compared to others (U=516.000; p=0.040).

Facilitators and Barriers
Table 5 shows barriers and facilitators of extrinsic antecedents of interprofessional treatment of malnutrition and
sarcopenia among dietitians and physiotherapists. Six barriers were identified by a majority of both dietitians and
physiotherapists: efficient means of communication, available time, financial compensation, interprofessional knowledge,
bureaucratic procedures, and obtaining extra care for the patient. Role clarity, clarity of expertise, and willingness of
others to collaborate interprofessional were perceived as three facilitators by the majority of both professions.
Physiotherapists perceived role clarity more often as a facilitator than dietitians (Chi2 = 5.102; df = 1; p = 0.024).
Even more so, relatively more dietitians perceived this as a barrier (Chi2 = 6.779; df = 1; p = 0.009).

Relationships Between Treatment, Identity, Attitudes and Facilitators and Barriers
Being involved in collaborative treatment of malnutrition is strongly associated with being involved in collaborative
treatment of sarcopenia (r = 0.69, p < 0.001). This collaborative involvement is associated with aligning advices, actions,
or treatment of shared patients with malnutrition or sarcopenia (r = 0.53, p < 0.001 and r = 0.54, p < 0.001 respectively).
In addition, collaborative involvement in treatment of malnutrition or sarcopenia is associated with joint planning (r =
0.35, p < 0.001 and r = 0.45, p < 0.001 respectively), and keeping each other informed regarding the progress of a shared
patient (r = 0.41, p < 0.001 and r= 0.40, p < 0.001 respectively).

As reported above, dietitians have slightly lower interprofessional identities compared to physiotherapists. Of all
three dimensions of interprofessional identity, interprofessional belonging and interprofessional commitment were
lower. For this reason, low and high interprofessional belonging were compared to explore differences with regard to
interprofessional treatment to analyse potential relevance of this former finding. Professionals with low interprofes-
sional belonging reported less alignment of advices, actions, or treatments of shared patients with malnutrition and/or
sarcopenia (U = 927.000; p = 0.014). This is also the case for the degree of joint planning (U = 897.500; p = 0.009)
and keeping each other informed (U = 911.000; p = 0.011). Yet, no differences were found with regard to low versus
high interprofessional commitment and these same aspects of interprofessional treatment of malnutrition and
sarcopenia.

Professionals with a high interprofessional identity reported more facilitators (M = 7.9; SD = 2.9) than barriers
compared to professionals with a low interprofessional identity (M = 6.5; SD = 2.8; t (99) = −2.407, p = 0.018). No
difference was found with regard to high versus low interprofessional identity and number of reported barriers (M = 7.4;
SD = 3.3 versus 6.8; SD = 2.7 respectively; t (99) = −1.066; p = 0.289). Even though the number of reported facilitators
are associated with interprofessional identity, only the number of reported barriers are associated with involvement in
dietitian-physiotherapist collaboration (r = −0.29, p = 0.003). The efficiency of the means of communication was
positively associated with interprofessional identity (r = 0.30, p = 0.003). Efficient means of communication was also
associated with two dimensions of interprofessional identity: interprofessional belonging (r = 0.21, p = 0.035) and
interprofessional commitment (r = 0.31, p = 0.001). Interprofessional skills was negatively associated with interprofes-
sional identity (r = −0.23, p = 0.19) and with interprofessional beliefs (ie, a dimension of interprofessional identity) (r =
−0.21, p = 0.31). Bureaucracy was associated with interprofessional identity (r = −0.21, p = 0.034) and associated with
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Table 4 Interprofessional Identity of Dietitians and Physiotherapists per Profession and per Work Setting (n = 101)

Profession and
Work Setting

n Dimensions of Interprofessional Identity

Interprofessional Identity Interprofessional Belonging Interprofessional Commitment Interprofessional Beliefs

Median IQR 95% CI Median IQR 95% CI Median IQR 95% CI Median IQR 95% CI

-Dietitians 48 4.0** 3.7–4.4 −0.44368–
05272

4.0*** 4.0–4.7 −0.64338 -
−0.09876

4.0* 3.6–4.5 −0.52703–
0.02860

4.0 3.8–4.4 −0.36941–
0.12078

-Physiotherapists 53 4.3** 4.0–4.6 4.8*** 4.3–5.0 4.3* 4.0–4.8 4.0 3.8–4.3
-Primary care Yes 65 4.3 3.8–4.5 −0.06312–

0.36214

4.5 4.0–5.0 −0.29712–
0.30380

4.0* 3.8–4.4 0.00056–

0.58991

4.0 3.6–4.3 −0.11063–
0.41054

No 36 4.3 3.9–4.6 4.5 4.0–5.0 4.3* 4.0–4.9 4.0 3.8–4.4
-Secondary care Yes 36 4.4 3.9–4.7 −0.39729–

0.01126

4.5 4.0–5.0 −0.42744–
0.15175

4.3* 3.8–4.9 −0.61508 -
−0.04846

4.0 3.8–4.5 −0.36245–
0.14357

No 65 4.2 3.8–4.4 4.5 4.0–5.0 4.0* 3.8–4.4 4.0 3.8–4.3

Specific groups (partial overlap with former groups)

-Nursing home Yes 17 4.3 4.0–4.6 −0.18680–
0.32779

4.3 4.0–4.6 −0.04455–
1.06445

4.5* 4.0–5.0 −0.54077–
0.17684

4.0 3.8–4.4 −0.43043–
0.19744

Rehabilitation No 84 4.3 3.8–4.5 4.5 4.0–4.5 4.0* 3.8–4.5 4.0 3.8–4.3

Notes: Response format = 5-point Likert scale (1= strongly disagree; 2 = disagree; 3 = neutral/no opinion; 4 = agree; 5 = strongly agree); linear transformation of mean Likert scores. Yes = working in this setting; No = not working in
this setting; Mann–Whitney U-test: *p <0.05; **p <0.01; ***p <0.001.
Abbreviations: IQR, interquartile range (lower limit–upper limit); CI, confidence interval.
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the dimension interprofessional belonging (ie, a dimension of interprofessional identity; r = −0.33, p = 0.001).
Interprofessional identity was somewhat associated with interprofessional treatment of malnutrition and sarcopenia:
the degree of aligning advices, actions, or treatment of shared patients with malnutrition and/or sarcopenia (r = 0.22, p =
0.030), joint planning (r = 0.21; p = 0.035) and keeping each other informed (r = 0.22; p = 0.31).

Discussion
This is the first study exploring interprofessional treatment of malnutrition and sarcopenia by dietitians and physiothera-
pists. The results of this study show that perceptions regarding shared problem domains can differ between these
professions. However, dietitians and physiotherapists are both advocates of interprofessional collaboration. The same
facilitators and barriers for interprofessional treatment of malnutrition and sarcopenia were reported by the majority of
both professions, except for role clarity.

Our findings show that malnutrition is mostly treated by dietitians, while sarcopenia is more often treated by
physiotherapists. Perhaps some dietitians and physiotherapists, other professions and/or patients are inclined to associate
malnutrition more with dietetics and sarcopenia more with physiotherapy. While health care professionals understand the
etiology of malnutrition, screening for malnutrition is not routine in many practices.40 The Meta-Model of
Interprofessional Development21–23 theorizes that professional identity also includes perceptions on professional rele-
vance of problem domains and determines professional engagement as well as the application of relevant professional
competencies. In other words, professional identity is a meta-competence and a prerequisite of interprofessional
collaboration, which guides professional contributions.41–44 Therefore, the professional identities of both professions
regarding treatment of malnutrition and sarcopenia need further investigation.

Table 5 Reported Barriers and Facilitators of Interprofessional Treatment of Malnutrition and/or
Sarcopenia (n = 101)

Type of antecedent Antecedents of interprofessional collaboration

Barriera Facilitatorb

Dietitians
(n = 48)

Physiotherapists
(n = 53)

Dietitians
(n = 48)

Physiotherapists
(n = 53)

n (%) n (%) n (%) n (%)

1. Role clarity 8 (17)* 1 (2) 27 (56) 41 (77)*

2. Clarity other expertise 3 (6) 1 (2) 34 (71) 46 (87)

3. Intergroup hierarchy 9 (19) 7 (13) 12 (25) 9 (17)
4. Willingness of others to

collaborate interprofessional

5 (10) 4 (8) 35 (73) 46 (87)

5. Efficient means of communication 32 (67) 44 (83) 3 (6) 2 (4)

6. Available time 43 (90) 42 (80) 0 (0) 2 (4)

7. Accessibility 18 (38) 17 (32) 5 (10) 11 (8)
8. Financial compensation 28 (58) 27 (51) 1 (2) 2 (4)

9. Differences in liability 7 (15) 11 (21) 0 (0) 1 (2)

10. Differences in payment and
remuneration

15 (31) 16 (30) 0 (0) 2 (4)

11. Interprofessional knowledge 26 (54) 37 (70) 3 (6) 4 (8)

12. Interprofessional skills 21 (44) 31 (59) 3 (6) 5 (9)
13. Interprofessional experience 23 (48) 32 (60) 4 (8) 3 (6)

14. Bureaucracy 33 (69) 35 (66) 3 (6) 2 (4)

15. Clarity about clinical
responsibility

10 (21) 18 (34) 7 (15) 2 (4)

16. Obtaining extra care for patient 27 (56) 37 (70) 3 (6) 6 (11)

Notes: Analysis per antecedent (barriers or facilitator) = aBarrier or no barrier; bFacilitator or no facilitator; Chi2 test: *p < 0.05.
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The results of this study suggest that the willingness of dietitians and physiotherapists towards interprofessional
collaboration and interprofessional treatment of malnutrition and sarcopenia is strong. Both attitudes and interprofes-
sional identity were generally positive and high among a majority of the participants in this study. Yet, most of these
respondents were hardly involved in interprofessional collaboration. It is not likely that the relatively lower interprofes-
sional identity of dietitians can fully explain this. First, the interprofessional identities of dietitians and physiotherapists
were both high. Second, even though the lower interprofessional identity of dietitians can be explained by a lower
interprofessional belonging, its relationship with alignment of advices, actions, or treatments of shared patients with
malnutrition and/or sarcopenia was not very strong. Therefore, the lack of interprofessional treatment is likely to be
explained by several factors. Third, no differences were found between dietitians and physiotherapists with regard to
interprofessional beliefs, and both seem high. On the other hand, interprofessional commitment of dietitians was
relatively lower compared to physiotherapists, but was still high. Commitment is a stronger predictor of behavior
compared to attitude and both are different constructs.45 So far, it is not clear what specific interprofessional behaviors
interprofessional identity can predict with regard to interprofessional treatment of malnutrition and sarcopenia.
Nevertheless, attitude can change quickly and refers to a favorable or unfavorable evaluation of an entity,46 while
commitment can influence behavior in the long term and even in the absence of positive attitudes.47,48 The importance of
commitment is also reported in other studies on interprofessional collaboration.20 A shared commitment and shared
identity are reported as two of six important enablers of interprofessional collaboration. However, based on several
psychological theories and evidence, commitment is a dimension of a social identity.49–52 Thus, interprofessional
commitment is part of interprofessional identity and determines the relatively sustainable willingness to work or learn
interprofessional.53

The finding that interprofessional identity is related to reporting more facilitators rather than barriers to interprofes-
sional treatment of malnutrition and sarcopenia could be explained by the effect of positive attitudes derived from
success experiences. Even more so, attitudes play an important role in the process of identity formation.54 Thus,
facilitators could enhance interprofessional collaboration indirectly through interprofessional identity formation. Role
clarity, clarity of expertise, and perceived added value of interprofessional treatment of malnutrition and sarcopenia
should be facilitated.

According to our findings, interprofessional treatment of malnutrition and sarcopenia is positively associated with
interprofessional identity and negatively with the number of reported barriers, but not with number of reported
facilitators. Based on this and the findings mentioned above, clues are provided on the roles of facilitators and barriers
in the occurrence of interprofessional treatment of malnutrition and sarcopenia. Facilitators seem to enhance interprofes-
sional treatment indirectly through interprofessional identity, while barriers seem to reduce interprofessional treatment
directly.

In our study, dietitians and physiotherapists reported their degree of involvement in dietitian-physiotherapist colla-
boration. However, collaboration between professions does not always concern interprofessional collaboration.55 Yet, it
seems this involvement did concern interprofessional collaboration, since moderate to strong correlations were found
between involvement in dietitian-physiotherapist collaboration and specific actions related to alignment of different
professional services.

Based on the findings of this study, several recommendations can be made. First, it is recommended to increase
interprofessional knowledge of dietitians and physiotherapists. This can be increased by using a model that can
complement the regular infrastructure, clarifies procedural implications, and aligns priorities for development of
collaborative practice.16 The Meta-Model of Interprofessional Development21–23 was specifically designed to support
development of interprofessional practice and education by professionals. It provides a prioritization of interrelated
factors that are subject of co-creation by all to whom this may concern. Second, efficient means of communication and
improved coping with bureaucracy are likely to positively affect available time and obtaining extra care, possibilities to
improve these aspects need to be further explored. Third, possibilities for financial compensation of interprofessional
work should be explored and tested in practice. When the urgency of interprofessional treatment of malnutrition and
sarcopenia is recognized by health insurers and other institutions that allocate funding, an interprofessional financial
infrastructure can be designed to stimulate and improve health through interprofessional collaboration. Finally,
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interprofessional identity formation should be facilitated by enabling more interpersonal contact between dietitians and
physiotherapists. Both a sense of belonging as well as commitment are predicted by interpersonal contact56 A sense of
belonging affects team member participation in terms of intentions to exchange knowledge.57 Also, facilitating social
processes can increase commitment to interprofessional collaboration. The willingness of others to collaborate is
conditional on commitment balance. Commitment balance occurs when individual commitment to a group or social
category is perceived to be reciprocated by the commitment of others.58 This may further enhance individual commit-
ment. Interpersonal contact between dietitians and physiotherapists should also be organized in such a way that they will
get more acquainted with each other’s roles (role clarity16,59,60) and expertise (clarity of expertise16,59,61). This can
simultaneously clarify role overlap and common ground.62,63

Limitations
The current study has some limitations. Firstly, the sample size was relatively small. This makes it more difficult to
generalize findings to the populations of dietitians and physiotherapists. Yet, a sample size of 20 to 150 participants may
suffice for an exploratory study.64 Nevertheless, the findings of this study provide clues on how interprofessional
treatments of malnutrition and sarcopenia are facilitated or obstructed. Also, the facilitators and barriers explored were
derived from studies performed among other professions and work settings. Thus, it seems some of these antecedents do
have a more general relevance. The latter is also supported by the finding that the majority of dietitians and physiothera-
pists report similar facilitators and barriers.

Secondly, a convenience sample was used. A disadvantage of a convenience sample is that the findings of this study
cannot be generalized to the target populations of dietitians and physiotherapists. Some subgroups of dietitians and
physiotherapists might be under-represented. To investigate potential generalizability of findings to the two professional
populations, it would be interesting to also include other demographic measures like qualification and years of
experience. On the other hand, it is useful to gain more understanding of interprofessional treatment of malnutrition
and sarcopenia by both professions. In addition, participants in this study did work in several work settings and did report
similar facilitators and barriers. Also, our findings do reveal interesting relationships that are consistent with other
findings regarding interprofessional identity of dietitians. A study regarding interprofessional identity among Lithuanian
dietetic students and practitioners reported that their interprofessional identity was also lower compared to members of
other disciplines. Just like the findings in this study, that difference was also explained by a lower interprofessional
belonging.65 This lower interprofessional belonging might be related to the professional identity of the dietitian, but this
has never been investigated. Professional beliefs of dietitians could be based on social positioning outside the health
professions category. If so, this could explain why their interprofessional belonging is lower compared to other
dimensions of their interprofessional identity.

Thirdly, in this study, we did not analyse perceptions of professionals who do and do not work interprofessionally.
Comparing this would be highly informative. However, the subgroup of those involved in interprofessional collaboration
was too small for analysis. Comparison of perceptions and outcomes related to interprofessional versus non-
interprofessional treatment of malnutrition or sarcopenia by dietitians and physiotherapists are not investigated yet.
For this reason, we would recommend more research to specifically explore this.

Fourthly, a limitation of this study is that attitudes, barriers and facilitators were related to both malnutrition and
sarcopenia without making a specific distinction between both conditions. This may have affected responses to the
questions. Since physiotherapists perceive sarcopenia more as a shared problem domain compared to dietitians, this
would make attitudes of dietitians towards interprofessional treatment of sarcopenia potentially less positive compared to
physiotherapists making it also less likely they would be open to interprofessional treatment in collaboration with
physiotherapists.

Fifthly, this study was limited to investigating the interprofessional treatment of two specific conditions treated by
dietitians and physiotherapists. However, these disciplines do share more problem domains than just malnutrition and
sarcopenia. Other examples of shared problem domains are chronic congestive heart failure66 and cystic fibrosis-related
diabetes.67
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Conclusions
The results of this study show that dietitians and physiotherapists have different interprofessional identities, but both are
advocates of interprofessional treatment. Both professions mostly treat malnutrition and sarcopenia individually and have
different perceptions regarding sarcopenia as shared problem domain. Facilitators were mainly related to clarity and
commitment while barriers were mainly related to resources. Most reported facilitators of interprofessional treatment of
malnutrition and sarcopenia concerned role clarity, clarity of expertise, and willingness of others to collaborate. The most
reported barriers were inefficient means of communication, bureaucracy, available time, financial compensation, inter-
professional knowledge, and obtaining extra care.

The findings of this study are of clinical importance to clinicians and patients. Even though different clinicians and
health professionals can treat the same conditions like malnutrition and sarcopenia, perceptions on shared problem
domains might differ between professions. This is also relevant to patients who might not always be aware that
interprofessional treatment of malnutrition and sarcopenia is likely to improve their health. To researchers it is interesting
that interprofessional identity of different professionals is not always the same and that this might be related to factors
typical for a particular profession. It should be explored how professional identity of dietitians might be related to such
differences that are possibly culture independent. Finally, identified facilitators and barriers can provide handles for both
health professions as well as researchers to enhance interprofessional collaboration and decrease factors that obstruct this.
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