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Abstract: The physiotherapist inevitably experiences clinical uncertainty, as they treat a wide variety
of pathologies and, in some situations, will be the first professional contact. However, clinical
uncertainty has yet to be sufficiently studied in physiotherapy and is not explicitly contemplated in
physiotherapist training. This research aims to evaluate recent physiotherapy graduates’ tolerance to
clinical uncertainty to determine their educational needs. A cross-sectional quantitative observational
study was conducted in which the sample consisted of 31 recent graduates. They were given a
self-developed questionnaire to assess “Tolerance to Uncertainty in Physiotherapy” (TUP). The
results showed that the mean score obtained was 57.7 (6.49) points, with a minimum of 43 and a
maximum of 69 points. The dimension “sources of uncertainty” scored the highest. The results
revealed a profile of novice physiotherapists with a medium intolerance to uncertainty, nervous about
unknown diagnoses. It is necessary to consider tolerance to uncertainty in the curricular programmes
of physiotherapy degrees that can cover the needs described here.
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1. Introduction

Clinical uncertainty (CU) can be defined as the “Subjective perception of inability to
provide an accurate explanation of the patient’s health problem” [1]. Clinical uncertainty
has been a topic of interest in medicine for decades [2–5]. However, physiotherapy is a field
that has yet to be explored [6]. Physiotherapists will be confronted assiduously with CU due
to the great diversity of pathologies they deal with and the individual characteristics of each
patient. A bachelor’s degree in physiotherapy does not explicitly include the management
of tolerance to clinical uncertainty (CU) within its syllabus’ theoretical and practical content.
Moreover, in Spain, the physiotherapist will sometimes be the patient’s first professional
contact [7]. According to Almond et al. [6], the strategies that physiotherapists learn
to manage uncertainty are primarily attributed to their clinical experiences or models
observed during their clinical practice. It is essential to consider that work anxiety has been
reported in physicians with intolerance to CU, which may impact their mental wellbeing
and professional capabilities [8,9]. Therefore, in recent years, a call has been made for
CU management to be included in the health professions’ curricula [9–12]. Uncertainty
should be considered a dynamic process subject to possible modifications [4]. In this way,
it is considered that personal traits and learning can act as modulators of uncertainty
tolerance [13].

Different taxonomies of clinical uncertainty have been developed to facilitate under-
standing and are helpful tools for researchers and teachers. In this sense, the authors
of ref. [14] structure CU in three dimensions: sources, issues and locus. The “sources”
dimension refers primarily to information and is subdivided into probability, ambiguity
and complexity. When the information is not well determined but within certain margins,
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we speak of probability; however, when we do not have enough information or cannot
trust it, we speak of ambiguity. If the nature of the question has multiple possibilities
despite the information available, we speak of complexity. The second dimension, “issues”,
or “substantive issues”, refers to where the focus of concern lies. It is thus subdivided
into “scientific uncertainty”, “practical uncertainty”, and “personal uncertainty”. Scientific
uncertainty” refers to the pathology itself, diagnosis, prognosis and treatment options. In
contrast, “practical uncertainty” refers to the professional and the system, e.g., quality of
care and professional competence. As for “personal uncertainty”, this concerns the patient,
his or her perspectives and psychosocial consequences. The third dimension, “position”,
refers to social interaction, i.e., the CU can be presented to the clinician, the patient or
both simultaneously.

Lee et al. [15] developed a taxonomy intended to be useful for medical educators.
This classification comprises three interconnected dimensions. The three dimensions are:
“sources of uncertainty”, “subjective nature of uncertainty” and “responses to uncertainty”.
Sources of uncertainty are a magnitude that reflects aspects related to knowledge and
knowledge management. Thus, sources of uncertainty can be listed as lack of knowledge,
interpretation of probabilities, ambiguity, complexity and unknown situations. Subjective
influences of uncertainty refer to aspects that relate to the subjective nature of uncertainty
and its relation to the individual’s characteristics. Thus, we can associate it with personal,
professional, and contextual factors. Personality, cognitive ability and personal biases
influence the CU experience as modulators. As for the dimension, “reactions to uncer-
tainty”, this refers to the different positions we can adopt in the face of CU, be it a cognitive,
behavioural or emotional response. In turn, they can be positive or negative reactions, i.e.,
adaptive or maladaptive. This taxonomy serves as a guide for the present study because of
its applicability to the educational environment and reflects the relationships between the
different dimensions of CU.

The main objective of this study is to assess the tolerance to uncertainty in recent
graduates to identify the training needs that future graduates may require.

2. Materials and Methods
2.1. Objectives

The aim of the study is twofold: on the one hand, to assess the tolerance to CU of
physiotherapists who have just entered the labour market and, on the other hand, to
identify their educational needs in terms of tolerance to CU. These data will guide teachers
of degrees in physiotherapy in the training of future physiotherapists. A cross-sectional
quantitative observational study was carried out.

2.2. Population and Sample

The population included in this study were the physiotherapists who completed their
studies for a degree in physiotherapy at the University of Las Palmas de Gran Canaria in the
last three years. Thus, it includes the physiotherapists of the cohorts 2016–2020, 2017–2021
and 2018–2022 from the data provided by the university itself on its web page [16] of
approximately 180 physiotherapists. A convenience sampling was conducted among
physiotherapy graduates from the last three years. They were invited to participate in
the study and provided an online questionnaire link. To participate, it was mandatory to
provide informed consent. A total of 31 physiotherapists responded during the period
established for data collection, representing 17.22% of the population.

2.3. Instrument

For data collection, we designed our questionnaire to assess “Tolerance to Uncertainty
in Physiotherapy” (TUP). It was mandatory in order to participate in the study to first
provide the informed consent voluntarily. The consent informed of the purpose of the study,
guaranteed anonymity and confidential data treatment. In addition, an email address was
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provided to resolve their doubts and exercise their rights to modify their data or renounce
their participation.

We chose to design our questionnaire based on the questionnaires most commonly
used in the literature to measure tolerance to uncertainty, to satisfy the following re-
quirements: to be a questionnaire adapted to the characteristics of physiotherapists, and
to explore the three dimensions of clinical uncertainty described in the taxonomy by
Lee et al. [15]. The questionnaires used as reference were: Budner’s Tolerance of Ambiguity
Scale (TOAS), Physicians’ Reactions to Uncertainty (PRU) and Tolerance of Ambiguity
(TFA). The TOAS scale has been widely used in the scientific literature. It consists of
16 items, 8 of which are scored positively and 8 negatively, on a 7-point Likert scale [17].
Despite its good test–retest reliability, its internal consistency is controversial [18,19] The
main feature of the PRU questionnaire is that it is a measure of uncertainty specific to
physicians. It originally consisted of 22 items distributed in two subscales, the “uncer-
tainty stress” scale with 13 items and the “reluctance to share uncertainty” scale with nine
items [20]. In a later revision, the PRU scale was reduced to 15 items. Four dimensions were
analysed: anxiety about uncertainty, concern about poor outcomes, reluctance to disclose
uncertainty, and reluctance to disclose errors to other physicians [21]. The TFA scale was
developed to measure uncertainty and establish correlations with physicians’ attitudes and
personal characteristics. It consists of 7 items and a 6-point Likert scale [22].

The TUP questionnaire consists of 20 items measured on a 5-point Likert scale and
3 dimensions analysed: sources of uncertainty, subjective influences of uncertainty and
responses to uncertainty. Items 1, 3, 6, 15, 17, 18 and 20 are reverse scored. The maximum
score that can be obtained in the questionnaire is 100 points, and the minimum score is
20 points, with the average point on the scale being 60 points. A positive linear relationship
exists between the score and intolerance to perceived clinical uncertainty. The survey was
originally designed and distributed in Spanish to the participants. However, an English
version is also now accessible. The global scale’s internal consistency was measured using
Cronbach´s alpha coefficient. The resulting value was 0.586.

2.4. Data Collection and Analysis Procedure

The TUP questionnaire was provided to the population online, and data were col-
lected from 14 October to 14 November 2022. The confidentiality and anonymity of the
participants were guaranteed at all times. Statistical data analysis was carried out using
the statistical software JAMOVI [23,24]. Categorical variables were summarised using
percentages and absolute frequencies. The equality of proportions of categories was tested
using binomial non-parametric tests. Numerical variables were summarised using the
mean and standard deviation (SD), as well as the minimum and maximum values of the
data. The comparison of the means of two independent samples, the Student’s t-test, was
used, as the data’s normality condition was fulfilled. To analyse the possible association
between two ordinal categorical variables, Kendall’s Tau-b correlation coefficient was used.
The results were considered statistically significant if the p-value was <0.05.

3. Results
3.1. Descriptive Analysis of the Participating Physiotherapists

The sample consisted of 31 graduates aged between 21 and 33, with a mean age of
23.2 (2.2) years. The gender distribution was balanced (p-value = 1), with 51.6% (16) women
and 48.4% (15) men. The graduates finished their studies of a degree in physiotherapy in
2020 (9.7% (3)), 2021 (32.3% (10)) and 2022 (58.1% (18)). Of these, 58.1% (18) had less than
one year of work experience, and 41.9% (13) had one year or more of work experience. Some
52% (13) were part of a multidisciplinary team with a doctor, compared to 48% (12) who
were not (p-value = 1). Of these, 74.2% (23) were currently working in private health care,
22.6% (7) were not working, and 3.2% (1) were in free practice. Regarding the frequency as
first contact professionals with a patient, 52% of the current graduates declared that they
were never or hardly ever the first contact professional, with their patients being referred
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by doctors. Twenty-four per cent stated that they were sometimes, and 24% stated that they
were always or almost always.

3.2. Analysis of the Results of the TUP Questionnaire

In the TUP questionnaire, the mean total score obtained was 57.7 (6.49) points, with a
minimum of 43 and a maximum of 69 points. Little difference was observed between the
groups stratified by work experience. Novice physiotherapists with less than one year´s
experience had a mean score of 58.3 (4.50), and those with more than one year´s experience
had a mean score of 56.8 (8.66). The difference needs to be more significant to be considered
relevant. When we differentiated by gender, we noticed that the female gender received
a mean score of 59.8 (SD = 4.6) compared to 55.5 (SD = 7.6) for the male participants,
the difference not being significant (p-value = 0.065). Notably, the standard deviation
was three points higher in the male gender compared to the female gender. Therefore, it
could be inferred that, although greater intolerance was observed in the female gender, the
dispersion was more significant in the male gender. Following the model of the taxonomy
of tolerance to uncertainty proposed by Lee et al. [15], we analysed the results according
to each of the dimensions studied. Table 1 shows the average score obtained by each of
the dimensions. It can be seen that the dimension with the highest score was “sources of
uncertainty”, which is related to the complexity of the cases, insufficient information or
ambiguity of the information.

Table 1. Analysis of results by dimension.

Dimension Mean SD

Sources of uncertainty 21 3.06
Subjective nature of uncertainty 16.8 3.7
Responses to uncertainty 19.8 2.68

Consequently, it follows that the aspects related to knowledge and experience were
the ones that generated the most intolerance to CU for the physiotherapists surveyed. The
magnitude of “responses to uncertainty” was associated with how physiotherapists react
to CU and had the second-highest score. Consequently, it was observed that issues such
as: knowing when to refer, consulting colleagues or coping with the case contributed to
increased intolerance of CU. Greater tolerance was observed with aspects stemming from
self-perceived uncertainty, as reflected by a lower score on the dimension “subjective nature
of uncertainty”. The nature of uncertainty contained responses to negative self-perceptions
of uncertainty, including catastrophic thinking and perceived professional incompetence.

The different specific aspects analysed in each of the dimensions studied can be seen
in Table 2. It should be noted that item 4Q, “I tend to feel nervous or anxious when I am
not sure about my patient’s treatment, diagnosis or prognosis”, is the item with the highest
score. Therefore, novice physiotherapists show more agreement in feeling uneasy about
the CU generated by their insecurity. The second variable with the highest agreement is
16Q, “I prefer that patients do not know that I am unsure about which treatments to use”,
indicating the physiotherapist’s reluctance to share their uncertainty. Item 5Q, “If I am
unsure about my patient’s problem, I always encourage them to ask for more diagnostic
tests”, also stands out with a high score, reflecting the physiotherapist’s need for more
information in uncertain diagnoses. The assessed physiotherapists also agreed that they
were worried about not getting good results with their patients and found it difficult to
switch off mentally, as indicated by item 11Q. The physiotherapists surveyed also showed
higher agreement in item 17Q_INV, expressing their willingness to share their doubts with
colleagues. This variable had an inverse score and was the lowest score as it is associated
with a characteristic trait of tolerance to CU. Similarly, item 1Q_INV, which expressed that
physiotherapists were aware that they would not always be able to have all the information,
obtained a high agreement range and a low score.



Educ. Sci. 2023, 13, 657 5 of 10

Table 2. Variable analysis of the TUP questionnaire.

Sources of Uncertainty Mean SD

Items

1Q_INV. In many of the clinical decisions I make with my patients, I do not have all the information
I need to make the right decisions.

1.81 0.833

2Q. I prefer to address those pathologies that are familiar/known to me. 3.39 0.989

3Q_INV. I find it more attractive to deal with a complicated case than with something simple 2.55 1.15

4Q. I feel nervous or anxious when unsure of my patient’s treatment, diagnosis or prognosis. 4.00 0.856

5Q. If I am unsure about my patient’s problem, I always encourage them to ask for further
diagnostic tests.

3.68 1.08

6Q_INV. Intuition plays an important role in my clinical decisions. 2.90 1.01

7Q. I am relieved when the patient is referred to me with a definitive diagnosis and treatment plan. 2.68 0.748

Subjective Nature of Uncertainty Mean SD

Items

8Q. When unsure of a diagnosis or treatment, I imagine all sorts of negative scenarios: patient dies,
patient sues, etc.

2.10 1.25

9Q. Uncertainty means that I lack confidence in my knowledge and skills as a physiotherapist. 2.65 1.28

10Q. When assessing a patient, a new and unexpected piece of information disturbs me. 2.71 0.824

11Q. When a patient does not get better, it puzzles me and I find it hard to switch off mentally. 3.45 0.888

12Q. I prefer not to treat patients who are colleagues or who are also healthcare professionals. 2.97 1.20

13Q. I fear I could be sued for malpractice if I make a mistake. 2.97 1.20

Responses to Uncertainty Mean SD

Items

14Q. When I am unsure of the effects of treatment, I ask the patient to call me or make an
appointment as soon as possible.

3.32 0.979

15Q_INV. I always share my doubts about diagnosis and treatment with my patients. 2.87 0.957

16Q. I prefer not to let patients know I am unsure which treatments to use. 3.94 0.727

17Q_INV. When unsure about a patient’s problem, I always share it with fellow physiotherapists. 1.65 0.608

18Q_INV. Sharing my uncertainty with my patients improves the relationship of trust. 2.77 1.02

19Q. I may lose their trust if I share my doubts about a diagnosis or treatment with the patient. 3.26 0.965

20Q_INV. When unsure of the diagnosis, I prefer to communicate it to the patient and refer them to
another professional.

2.03 0.547

3.3. Correlation Analysis of the TUP Questionnaire Variables

An analysis of the association between the items that comprise the TUP question-
naire was carried out. Of the 20 items that make up the questionnaire, up to 12 (60%)
have a statistically significant correlation, as shown in Figure 1. The positive correlation
with the highest statistical significance (0.472, p = 0.002) was found between the variables
8Q and 13Q. Both items belong to the dimension “subjective nature of uncertainty” and
are associated with the negative perception of uncertainty and catastrophic ideas. Thus,
the physiotherapists in the sample who had catastrophic ideas about their actions with
the patient were also afraid of possible legal consequences. A positive correlation (0.446,
p = 0.004) exists between items 3Q_INV and 4Q. This correlation shows that physiother-
apists do not give up experimenting with unknown or complex cases despite feeling
uneasy about their insecurity. There is a positive correlation between harbouring catas-
trophic ideas and feeling nervous or anxious in clinical practice. This association can be
seen from the statistically significant correlation between the variables 4Q and 8Q (0.446,
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p = 0.005), which connect the dimensions “sources of uncertainty” with the “subjective
nature of uncertainty”.
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Figure 1. Correlation heat map between TUP questionnaire variables.

Similarly, the correlation between items 15Q_INV and 18Q_INV (0.451, p = 0.004)
stands out. The recently graduated physiotherapists in the sample willing to share their un-
certainty with their patients agree that this is positive for establishing trusting relationships
with their patients. Likewise, respondents who share their uncertainty with their patients
are open to referral to another professional, as seen in the statistically significant correlation
between the 15Q_INV and 20Q_INV (−0.376, p = 0.021). Note the correlation between
items 14Q and 5Q (0.335, p = 0.031). The physiotherapists in the sample who, in the face of
their insecurity, demanded more diagnostic tests also coincided with quoting their patients
more frequently. This relationship links the dimensions of “uncertainty responses” with
“sources of uncertainty”.

4. Discussion

The first notable finding of the present study is that the TUP questionnaire revealed
that the physiotherapists evaluated obtained a score of medium intolerance to CU (57.7
(6.49)). This statement suggests that the physiotherapists in the sample, faced with situa-
tions beyond their control because they are unknown, complex or ambiguous, had a high
likelihood of feeling stress or anxiety. It is not easy to compare the scores obtained with
other values previously presented in the scientific literature. This is because, on the one
hand, in the present study, CU was assessed with a self-developed tool; therefore, it is the
first time that data have been obtained in this way. On the other hand, multiple scales to
assess CU tolerance make it challenging to unify criteria. There needs to be a consensus on
the definition of CU to establish clear criteria for developing a measurement instrument [1].
However, it can be inferred that the CU intolerance score is medium, considering the
parameters of the questionnaire and its maximum score. To our knowledge, this is the first
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time that CU tolerance has been assessed in physiotherapists. Almond et al. [6] conducted
a qualitative study with a sample of 17 novice physiotherapists investigating how they
managed CU but did not measure CU tolerance. Simmonds et al. [25] assessed how beliefs,
knowledge and tolerance to uncertainty influenced physiotherapists’ approach to patients
with low back pain. They used a modified version of the Intolerance Uncertainty Scale
(IUS) by Freeston et al. [26] consisting of 12 items on a 5-point Likert scale that studied two
dimensions: anxiety and avoidance of intolerance to uncertainty. The sample consisted of
108 physiotherapists from Quebec with a mean age of 36.7 (9.7) years and a mean score of
24.25 (7.27) on the IUS scale. It is worth mentioning that when adjusting for age, physio-
therapists younger than 35 had a slightly higher intolerance to uncertainty score compared
to physiotherapists older than 35 years.

Focusing on medicine, the study by Weissenstein et al. [27] assessed intolerance to
uncertainty in medical students. They analysed CU in students from the first year of
training to the sixth year and found no significant differences. However, they concluded
that the level of uncertainty tolerance in medical students was low. Ying et al. [28] assessed
CU tolerance in surgical residents and found no statistically significant difference between
junior and senior residents with more experience. Likewise, they also found no significant
differences in CU tolerance between sexes. These results are consistent with the study
presented here, in which the female gender showed higher CU intolerance scores than the
male gender but without statistical significance.

Notably, the dimension studied that scored the highest and contributed most to
intolerance to CU among the surveyed physiotherapists was “sources of uncertainty”.
The “sources dimension” refers to, among other aspects, using available information and
knowledge. Consequently, aspects related to lack of knowledge, ambiguity of information
and complexity of cases were associated with higher levels of CU in the sample. It has
been described that the CU generated by the perception of a lack of knowledge may be
related to a dualistic conception of knowledge, i.e., a consideration of what is true or correct
versus what is uncertain or incorrect. Over the years, this perception has given way to a
more flexible conception of knowledge [29]. More experienced health professionals are
distinguished by a more remarkable ability to recognise clinical patterns useful in clinical
diagnosis [30]. In a field such as health care, where new information and scientific evidence
are constantly becoming available, professionals must rely on their clinical experience, and
recent graduates need this experience [31].

The item with the highest score was 4Q “I tend to feel nervous or anxious when I am
unsure of my patient’s treatment, diagnosis or prognosis”. This result aligns with the results
of different studies that relate intolerance to CU to high levels of stress and work discomfort,
which may contribute to the development of future burnout syndrome [8,32]. Lally &
Cantillon [10], found a relationship between intolerance of uncertainty and psychological
distress in fourth-year Irish medical students.

The second highest scoring item was 16Q: “I prefer patients not to know that I am
unsure about which treatments to use”. It has been related that physicians with low
tolerance to CU tend not to share all information with patients or to hide their doubts [33].
As with physicians, physiotherapists may act in the same way, and this may be due to an
inability to recognise their limitations.

Another variable that should be highlighted for obtaining a high degree of agreement
is 5Q. This item refers to the predilection of physiotherapists to request more diagnostic
tests when uncertain about their diagnosis. It has been linked, in medicine, with those
doctors with higher levels of intolerance to uncertainty requesting more diagnostic tests
with the consequent higher health care costs that this entails [9].

The item with the lowest value was item 17Q_INV, “When I am not sure about a
patient’s problem. I always share it with other physiotherapist colleagues”. Asking for
help from more experienced or knowledgeable colleagues has been a characteristic trait of
professionals with low tolerance to CU. However, it cannot be considered only as a negative
aspect. It can be seen as an adaptive response to self-perceived ignorance [29]. Professionals
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with a high tolerance for CU may not consult with other professionals, refusing to doubt
their abilities [33]. In the same vein, item 20Q_INV, “when I am not sure of the diagnosis, I
prefer to tell the patient and refer to another professional”, can be considered a strategy
to reduce uncertainty by disassociating oneself from responsibility [29]. However, if the
ability to share uncertainty with the patient and act on it is valued, it is a positive strategy
for responding to uncertainty.

The significant correlations between variables 4Q and 8Q reflect that recently gradu-
ated physiotherapists feel nervous or anxious when unsure about a patient’s diagnosis or
treatment, which is strongly correlated with catastrophic ideas about their performance.
The catastrophic thinking of the physiotherapist adds to the fear that, at some point, he/she
may be denounced, as explained by the positive relationship between questions 13Q and
8Q. Similarly, the correlation of item 4Q with question 13Q shows that the fear of being
judged or denounced may contribute to this discomfort in ambiguous situations. However,
as the positive correlation between items 4Q and 3Q reflects, despite feeling nervous or
anxious, they do not shy away from experiencing new cases or complexes. The novice
physiotherapist with a negative perception of uncertainty avoids putting themself in situa-
tions that could compromise them. They prefer not to treat colleagues, as shown by the
correlation between 9Q and 12Q. However, the correlation between the variables 15Q_INV
and 18Q_INV reflects those physiotherapists who have a positive perception of uncertainty
sharing their doubts with patients and understanding that this communication improves
the relationship of trust with them. Likewise, the physiotherapists in the sample who
shared their uncertainty with patients agreed on the need to refer to another professional
when they were unsure of their diagnoses. The correlation between the variables 15Q_INV
and 20_INV demonstrates this association.

Different needs have been identified in the management of CU that can be addressed by
educational actions during the training of physiotherapists. Aspects related to information
management, sharing uncertainty and decision-making in situations of uncertainty are still
pending in recent graduates.

5. Limitations

Considering the limitations of the study, such as the small sample size, it is impossible
to generalize the results. The sampling method used was convenience sampling and an
online questionnaire, which is cost-effective and efficient for wide distribution. However,
the absence of incentives to participate often results in low response rates. In addition,
only physiotherapists from the same university centre were included, which cannot be
considered representative. In addition, most of the sample works in private centres. In the
future, the inclusion of physiotherapists from a broader selection of different universities
would provide a more complete picture and diverse perspectives.

It should be noted that the questionnaire still under development was used, so the
scores obtained should still be considered relevant. The focus was to identify correlations
between questions to determine which provided the most valuable information. This
approach made it possible to identify aspects or situations that caused uncertainty for
recent graduates in the sample. The aim is to refine the questionnaire and validate it shortly.

6. Conclusions

The newly graduated physiotherapists in this sample showed a medium average
tolerance profile to CU. Unfamiliar diagnoses and treatment insecurities may lead to
catastrophic ideas or fear of repercussions, resulting in nervousness and anxiety. These
situations lead them to request more diagnostic tests and more frequent appointments.
Moreover, they find it difficult to switch off mentally when they do not get the desired
prognosis. For this reason, they tend not to share their uncertainty with patients because
they will lose their trust and hide their limitations. They will also avoid situations that may
be a source of insecurity, such as dealing with colleagues in the profession. However, novice
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physiotherapists understand that CU is inexorable in their work and that it is necessary to
refer to another professional when unsure.

It is necessary to consider the tolerance to CU in the curricular programmes of degrees
in physiotherapy that can cover the needs described here.
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