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Abstract
Objective The practice of medicine is inherently uncertain.
We sought to measure the level of psychological distress
among medical students and to ascertain if an intolerance of
uncertainty and ambiguity were associated with distress.
Method The authors conducted a cross-sectional study with a
population consisting of 4th year undergraduate medical stu-
dents at an Irish university. Psychological distress was mea-
sured with the GHQ-12 scale. The “tolerance of ambiguity”
scale and the “Intolerance of Uncertainty Scale (IUS)-12”
were used to measure the respective variables.
Results One hundred students (class size of 123) participated
in this study giving a response rate of 81 %. A total of 27 % of
the students met the criteria for psychological distress. Student
psychological distress, as measured byGHQ-12 caseness, was
associated with a higher intolerance of uncertainty (mean
31.70 (6.18)) compared with those who were not distressed
(mean IUS score 26.66 (6.58)) (t (98)=−5.52, p<0.001).
Conclusion A relative lack of tolerance for uncertainty may
prove to be an important predictor of psychological distress in
undergraduates. There is an argument for designing appropri-
ate interventions so that learners can come to recognize and
embrace uncertainty rather than its remaining unacknowl-
edged and potentially contributing to psychological morbidity.
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Psychological stress can be considered as an unavoidable part
of medical education [1]. The level of stress endured by
medical undergraduates has been highlighted as a risk factor
in the emergence of psychological distress and mental health
problems in this population [2–4]. Prevalence studies using
the General Health Questionnaire-12 (GHQ-12) have consis-
tently identified increased rates of psychological morbidity in
medical student populations with a rate of 52 % reported in
one cross-sectional study [5] and a rate of 36 % identified in
another [6].

The Role of Uncertainty and Ambiguity in Medical
Student Distress

It is within the context of the inherently unpredictable, com-
plex, and uncertain world of medical practice that psycholog-
ical distress due to an intolerance of uncertainty may be
elicited. Medical education has been described as a training
for certainty with an overemphasis on unambiguous facts,
solvable problems, and correct answers [7, 8], but it is in
contrast to the practice of medicine which is fundamentally
uncertain. Many of the problems faced by doctors and by
medical students point to the uncertainties faced by practi-
tioners in the world of medicine and the fact that a doctor’s
role is to exercise judgement in situations of uncertainty [9].
Absolute certainty is unattainable, no matter how much infor-
mation is gathered by a medical practitioner [10]. It follows
that medical education, in which there is a focus on the need
for certainty in clinical decision-making, may be a
source of increased stress for those students who are more
intolerant of the uncertainty which arises in clinically ambig-
uous situations.

Sources of uncertainty for medical students include tech-
nical, personal, and conceptual [11]. The exponential growth
of medical knowledge makes it difficult for students to be
certain that they have adequate levels of knowledge to
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perform well in unpredictable clinical situations, contributing
to technical uncertainty. Personal uncertainty arises from not
knowing a patient’s wishes and from the emotional attachment
of the student to a patient. This may lead to the student self-
perception that their decision-making is impaired [11].
Conceptual uncertainty arises from the problem of applying
abstract criteria to concrete situations [12]. This conceptuali-
zation of dimensions of uncertainty implies that the mere
accumulation of more knowledge will not lead to an overall
improvement in the degree of uncertainty faced by students in
their decision-making.

An allied phenomenon to uncertainty in the field ofmedical
education and practice is the intolerance of ambiguity.
Intolerance of ambiguity has been defined as the tendency to
perceive ambiguous situations as sources of threat.
Ambiguous situations can be categorized as those which
cannot be adequately structured by an individual and which
are characterized by novelty, complexity, or insolubility [13].
It is recognized that individuals who are distressed by ambig-
uous situations will try to avoid them. The ability of students
to tolerate ambiguity and uncertainty in clinical decision-
making and their studies would appear to be a protective factor
from the development of psychological distress. While intol-
erance of ambiguity and intolerance of uncertainty share some
commonality, they are correctly considered as separate and
distinct phenomena [14]. Individuals who are intolerant of
ambiguity are unable to tolerate equivocal situations in the
present time, while intolerance of uncertainty is the tendency
of individuals to consider the possibility of a future negative
event occurring as unacceptable, irrespective of the probabil-
ity of occurrence [15]. An individual who is intolerant of
ambiguity will be more likely to interpret a present situation
as being full of threat as opposed to one who is intolerant of
uncertainty and is increasingly likely to interpret future events
as a source of threat [14]. An intolerance of uncertainty has
been shown to be a characteristic involved in excessive worry
[15], to be strongly associated with generalized anxiety disor-
der [15, 16], as well as depression and obsessive compulsive
disorder [16].

The study described in this paper aims to examine the
relationship between the degree of intolerance of uncertainty
and ambiguity and student emotional disturbance. It was
hypothesized that students’ who demonstrate a higher intoler-
ance of uncertainty and ambiguity will be afflicted by a more
significant psychological disturbance.

Method

The study population consists of all students who were en-
rolled in the 4th year medicine classes in the National
University of Ireland, Galway (NUIG), in the academic year
2011–2012. All 123 fourth year medical students were asked

to participate and to complete the study questionnaires. The
penultimate year of medical studies in NUIG is structured to
allow students to rotate through clinical specialties, namely
general practice, obstetrics and gynecology, otorhinolaryngol-
ogy, pediatrics, and psychiatry. They have already completed
medical and surgical clinical placements during year 3 of their
studies. This period of their undergraduate education has at its
core an experiential training program, and students are expect-
ed to develop clinical competencies through regular access to
patients in clinical settings.

The students received the questionnaires relating to
the study during semester 2 of the academic year 2011–
2012. The questionnaires were distributed to the stu-
dents at concurrent time points during the second semester
and at such times that their levels of distress would have been
minimally influenced by concerns regarding training place-
ments. All responses were anonymous. There were no exclu-
sion criteria.

A cross-sectional study design was used, and self-
administered questionnaires were distributed for the data
collection.

Demographic data on all of the participants was collected,
including their gender, age, and ethnicity.

Data on the level of psychological disturbance among the
medical students was collected using the General Health
Questionnaire (GHQ)-12 [17]. The GHQ-12 is a well-
validated [18], self-administered screening test for general
psychiatric morbidity. Each item in the GHQ-12 has four
possible response options, and the GHQ-12 two-point re-
sponse scale scoring method (GHQ method) was used in this
study.

Prevalence estimations were assessed with the GHQ-12, in
which the item is scored from 0 to 1 (maximum score is 12).
This is the standard method recommended by Goldberg [17],
whereby a score of 0 is given when either of the first two
options in each item is selected and a score of 1 is given when
either of the other options is given. Six of the questions are
reverse-scored (i.e., 1,1,0,0 or 3, 2, 1, 0) (Appendix B in
ESM). A score of 4 or more indicates caseness or pathological
levels of distress [17].

A modified version of Budners’ Tolerance for Ambiguity
Scale (TAS) [19] (Appendix C in ESM) was presented to the
students for completion. This 16-item scale measures the
tendency of an individual to perceive ambiguous situations
as a source of threat, with higher scores indicating a greater
intolerance of ambiguity. The modification of the instrument
involves the rewording of four of the items in order to increase
their relevance to the medical student population (items 5, 7,
9, and 13). The tolerance for ambiguity scale has demonstrat-
ed moderate internal consistency (Cronbachs’ α=0.64) and
moderate reliability (r=0.64) when respondents are medical
students [20], and the modified scale has demonstrated valid-
ity [19]. It has been criticized for lacking reliability [21], but it
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was chosen for this study due to its frequency of prior use in
medical student populations [13, 19, 20, 22].

The 12-item Intolerance of Uncertainty Scale (IUS-12)
(Appendix D in ESM) [23] is an abridged version of the
well-validated 27-item IUS [24]. The IUS-12 has demonstrat-
ed excellent internal consistency (Cronbachs’ α=0.91) [23],
has a strong positive correlation with the original scale (r=
0.96) [23], and has been shown to have validity [23]. Each
student was asked to respond on a five-point Likert scale. The
IUS was further analyzed on the basis of two separate factors,
namely prospective anxiety (items 1–7) and inhibitory anxiety
(items 8–12). Prospective anxiety relates to items on the scale
which represent an active approach to uncertainty in that it
motivates an individual to seek sufficient information to in-
crease predictability. Inhibitory anxiety refers to the sense of
feeling paralyzed or unable to function when faced with
uncertainty [25].

This study was granted ethical approval by the NUIGalway
Research Ethics committee.

Statistical analysis was performed using the Statistical
Package for Social Sciences 18.0 for Windows (SPSS
Inc., Chicago, IL, USA). The student t test for paramet-
ric data and the Chi-square (χ2) test for non-parametric
data were employed. All statistical tests were two-sided,
and the α-level for statistical significance was 0.05.

The internal consistency of each of the rating scales was
determined by calculating a Cronbachs’ alpha.

Results

A sample size of 100 participants was obtained for this
study, giving a response rate of 81.3 %. Seventy percent
of the study population was female and 30 % was male.
Ninety-one percent of female students (n=77) participated
compared to 65 % of male students (n=46). Seventy percent
of students were Irish, 15 % were Malaysian, and 4 % were
North American. Eighty-two percent of students were aged
from 22 to 25.

Twenty-seven percent (n=27) of students met the criteria
for psychological morbidity (i.e., caseness), as defined by a
score of >3 on the GHQ-12 scale. Associations with psycho-
logical distress as determined by GHQ-12 caseness are shown
in Table 1.

Those students who met the criteria for GHQ caseness had
significantly elevated mean inhibitory anxiety scores (mean=
13.70, SD=3.5) compared to those who did not meet the criteria
for GHQ caseness (mean=10.6, SD=2.9) (t (98)=−4.51,
p<0.001). There was no significant difference between mean
prospective anxiety scores for those who met the criteria for
GHQ caseness (mean=19.08, SD=3.45) and for those who did
not meet the criteria for GHQ caseness (mean=18.01, SD=3.1)
(t (98)=−1.473, p=0.144).

There was a high internal consistency on the IUS with a
Cronbachs’ alpha of 0.83 demonstrated. The TAS showed a
moderate degree of internal consistency with a Cronbachs’
alpha of 0.60. As expected, the IUS had a significant positive
correlation with the TAS (r=0.362, p<0.001).

The mean GHQ-12 score was 12.5 (SD=4.80). The mean
TAS score was 41.01 (SD=6.7), and the mean IUS score was
28.83 (SD=7.37). Associations between the mean TAS and
IUS scale scores and demographic correlates are shown in
Table 2.

Discussion

The central finding of this study is that 27 % of 4th year
medical students demonstrated psychological distress and that
a heightened intolerance of uncertainty was associated with
psychological distress. A similar level of psychological dis-
tress in medical students has been demonstrated in other
studies [6], with a comparable rate of 30 % found among
4th year medical students in one [26]. This compares to rates
of psychological distress of 28 % in public health workers and
contrasts with rates of 18 % in the general population [21] as
measured by the GHQ. There were significantly elevated
levels of psychological distress in the female student popula-
tion which has been mirrored in other studies [1, 2].

The significant association between psychological distress
and a higher intolerance of uncertainty is a finding which has
not been widely assessed for or identified in other studies.
Intolerance of uncertainty cannot be considered an adaptive
response, and individuals who demonstrate it will worry about
how things may turn out, regardless of how they are at the
present time, and this may predispose them to worry and
distress. Increased distress from uncertainty was higher in
students of Asian ethnicity; and again, it is a finding that has
not been widely reported or demonstrated consistently in other
studies. This should act to provide further impetus to aid this
group of students who may find the academic environment
already stressful due to the added complexities of the accul-
turation process to which they are exposed [27].

Inhibitory anxiety was identified as a factor which was
associated with psychological distress. It is proposed that this
uncertainty paralysis factor represents a sense of feeling un-
able to act when faced with uncertainty, due to active cogni-
tive avoidance, confounded by difficulties in problem solving
[25]. From a medical education and practice perspective, this
may be understandable, in that inexperienced medical stu-
dents require more information before making decisions in
ambiguous clinical situations. However, when they are intol-
erant of uncertainty, they will have even less confidence in
their decisions in ambiguous situations, resulting in prolonged
anxiety and worry about the implications of their decisions
[28]. This intolerance of uncertainty may have further
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consequences for medical students as it is likely to lead to
difficulty in applying problem-solving skills when in uncer-
tain situations, which may lead the individual to feel “stuck”
in the uncertainty and unable to move forward.

Students who were older had a higher tolerance of ambi-
guity than younger students, which is a finding that has been
shown in a previous study [29]. This would be expected as
older students are likely to be more mature, less conforming
and authoritarian, and therefore more likely to have a higher
tolerance for ambiguity [19]. This is an encouraging finding in
our study, because as students’ age further and move into the
clinical realm of their training and away from the more

theoretically based pre-clinical years of their education, they
encounter patients with novel and complex medical issues. It
has been demonstrated that in their adaptation to the increased
stress and ambiguity in dealing with more complex patients,
students who were more intolerant of ambiguity were found to
develop more negative attitudes towards the patients and to
experience more stress [22]. Further, intolerance of uncertain-
ty and ambiguity in medical students can have significant
implications not only for career choice, with such students
preferring more technically focused specialties, such as sur-
gery and radiology [19, 30] but also in their reluctance to look
after geriatric and psychiatric patients [31].

Table 1 Demographic and clinical correlates with GHQ-12 caseness

GHQ-12 caseness defined
(score >3)

GHQ-12 caseness not
defined (score ≤3)

N N x2 df P valuea

Gender

Male 4 26 4.061 1 0.044*
Female 23 47

Age category

<25 years 25 68 0.009 1 0.923
>25 years 2 5

Ethnicity

Asian 9 12 3.391 1 0.066
Caucasian 18 61

Mean (standard deviation) Mean (standard deviation) t-test value df P valueb

Intolerance of Uncertainty Scale (IUS) score (total) 31.70 (6.18) 26.66 (6.58) −5.520 98 0.001*

Tolerance of Ambiguity Scale(TAS) score (total) 42.74 (6.55) 40.37 (6.67) −1.585 98 0.116

*p<0.05
a Chi-square test
b Independent t test

Table 2 Association of TAS and IUS mean scale scores and demographic variables

Tolerance of Ambiguity Scale
Mean total score (SD)

t-test value df value P valuea

Gender Male (n=30) Female (n=70) 1.034 98 0.304
42.01±7.3 40.56±6.4

Age category <25 (n=93) >25 (n=7) 2.089 98 0.039*
41.39±6.5 36.00±8.2

Ethnicity Caucasian (n=69) Malaysian (n=21) −4.147 98 0.001*
39.7±6.3 46.0±5.7

Intolerance of uncertainty scale
Mean total score (S.D.)

t-test value df value P valuea

Gender Male Female −0.203 98 0.839
28.6 (7.4) 28.9 (7.4)

Age category <25 >25 −0.307 98 0.759
28.9 (7.24) 28.0 (9.55)

Ethnicity Caucasian Malaysian −1.770 98 0.08*
28.2 (7.4) 31.3 (6.8)

*p<0.05
a Independent t sample test
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The study used a cross-sectional survey design and, as
such, does not purport to establish a causal relationship be-
tween intolerance of uncertainty and psychological distress.
However, the association between psychological distress and
intolerance for uncertainty was strong, and it is therefore
important that our study is repeated in other student popula-
tions. In keeping with the ethical submission for this project,
we did not look for information on the current or past psy-
chological history of participants. The low response rate in
this study from male students in comparison to females may
have been a cofounding factor, as female medical students
have previously demonstrated higher levels of distress [1]. We
are aware that participant’s mental state at the time of com-
pleting questionnaires may have been an important influenc-
ing factor in some of their responses to the intolerance of
uncertainty and tolerance of ambiguity questionnaires. This
may have acted as a confounding factor, as someone who is
actively depressed, for example, may display different degrees
of tolerance of uncertainty or ambiguity to someone who is
anxious or who is highly distressed but without evidence of a
clinical disorder. However, this and the bidirectionality be-
tween an intolerance of uncertainty and specific mental disor-
ders such as depression and anxiety have not been previously
investigated [3], and an investigation of this was beyond the
scope of this particular study.

Students who are affected by emotional disturbance due to
a high intolerance of uncertainty are more likely to engage in
mechanisms to off-set the uncertainty with which they are
faced in their studies and future field of practice. If they occur
during medical education in order to relieve stress levels, they
are likely to continue into their practicing careers and
will have important implications for their medical prac-
tice, with an intolerance of uncertainty shown to be associated
with changes in practice behavior such as excessive investi-
gation [10], over prescribing, and increased rates of hospital
admission [32].

There are a number of quantitative and qualitative
techniques which are taught and can be utilized in
managing uncertainty. These include shared decision-
making, meticulous history taking and evaluation, exclu-
sion of worrisome diagnosis, an ability to critically appraise
current literature, and the establishment of trust with the
patient [30].

The psychological distress which is associated with
an intolerance of uncertainty has consequences not only
for the physical and mental well-being of students but
will also have a detrimental impact on their ability to
perform well academically. Medical educators need to
communicate more effectively with students when diag-
nostic uncertainty exists. There is a need to directly
acknowledge the uncertainty inherent in clinical practice
and the stress which it may cause, in order to diminish
the potential for student distress, but also to provide

clear structures for collaborative attempts to be initiated
to better cope with uncertainty in medical curriculum.

Implications for Educators

• Twenty seven percent of medical students met the criteria for
psychological distress, a level comparable to that identified in
previous studies.

• An intolerance of uncertainty was a significant predictor of
psychological distress in this cohort of medical students.

• This intolerance of uncertainty may have consequences for medical
students as it is likely to lead to difficulties in applying problem
solving skills and decision making when in uncertain situations.

• Limitations to this study include a small sample size, a single
university setting, the low response rate from male students and the
lack of a prospective study design.

• Additional studies to validate the study findings in larger samples
should be pursued, before specific educational interventions can be
recommended.

Implications for Academic Leaders

• Uncertainty in medical practice and education is an area which merits
further study and attention.

• Given that this single centre study identifies an association between a
reduced tolerance for uncertainty and psychological morbidity,
replication studies should be pursued in other medical schools.

• Studies are required to examine techniques to reduce uncertainty in
clinical education.

• Prospective studies are needed to explore further the causal
relationship between uncertainty and psychological distress in
medical students.

Disclosures The authors have no competing conflict of interest to
report.
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