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Introduction:

Magnetic resonance imaging (MRI) has become a standard procedure for the diagnosis
of central nervous system and musculo-skeletal system disorders. Although MRI provides
valuable clinical information, in some patients the procedure can cause discomfort and
anxiety associated with the necessity to remain motionless in a closed space of the MRI
chamber. The aim of this study was to assess the level of anxiety in patients undergoing
magnetic resonance imaging.

Methods:

The study involved 52 consecutive patients, 37 women and 15 men, who underwent diagnostic MRI in the Military Institute of Aviation Medicine, Warsaw (MIAM). The State-Trait
Anxiety Inventory (STAI) was used in order to measure anxiety before and after MRI.

Results:

The mean level of anxiety among the studied patients was not high before nor after MRI,
with respective values of 36.58 and 36.92. These means were not significantly different
as tested by the Wilcoxon test for dependent samples (p>0.05). A high subjective level
of anxiety was declared by 5 patients (ca. 10%) before imaging, and 14 patients (ca.
27%) after imaging, respectively.

Discussion:

It is justified to study symptoms of anxiety and claustrophobia in patients undergoing
MRI. In such studies, it is recommended to continuously monitor basic physiological
parameters, in addition to administering pen-and-paper questionnaires.
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INTRODUCTION
Magnetic resonance imaging (MRI) has become
a standard procedure for the diagnosis of central
nervous system and musculo-skeletal system disorders. MRI is helpful in diagnosing abnormalities
in all tissues, and especially of the nervous tissue,
heart, and muscles [7,10].
The peculiar environment, i.e. a small-sized
tube, in which the patient has to remain virtually motionless for a long time as well as the loud
noise accompanying the procedure makes MRI an
inconvenient study. Research carried out so far has
shown that patients undergoing MRI often feel
strong anxiety, have panic attacks or other symptoms of claustrophobia [2,9]. It has been demonstrated that neither the position in which the patient
remains nor any prior experience with MRI correlate
with the reported MRI-related anxiety [11]. Even people who know various techniques of coping with
stress and anxiety sometimes experience acute
anxiety symptoms or resign from the study [3].
It is estimated that symptoms of claustrophobia, high levels of stress, tension, and anxiety resulting from the fact of being inside an MRI chamber are experienced by up to 35% of all people
undergoing this study. In some patients this can
even lead to a resignation from MRI [5]. Usually,
feelings of anxiety are associated with the limitation of movements, noise or vibrations generated
by the device, and fear of being left in a closed
chamber. Research has shown that the most challenging part of the examination is the entrance to
the study room and then lying down on the examination table.
It should be underlined that extending or interrupting the study as well as administering anxiolytics to symptomatic patients is not always safe or
justified. Moreover, it generates additional costs.
Some psychological methods can be helpful in
reducing the risk of a claustrophobic attack and
standardized questionnaires for claustrophobia
and anxiety disorders can help in early identification of at-risk patients [5].

The aim of our research was to assess the level
of anxiety in patients undergoing magnetic resonance imaging just before and after the procedure. The study was carried out in MIAM.

METHODS
The study involved 52 patients aged 19-81
years (M = 49.44 years; SD = 16.46 years), including
37 women and 15 men. We studied consecutive
patients who were undergoing MRI in MIAM.
Participation was voluntary. The patients were informed of the aim and methods of the study. They
expressed an informed consent for the participation in the study.
The MRI device used was a 1.5-Tesla apparatus
(Philips). The enrolled patients underwent MRI of
different body parts, most frequently the head
and the vertebral column.
The Polish version of the State-Trait Anxiety Inventory (STAI) by C. D. Spielberger, J. Strelau, M.
Tysarczyk and K. Wrześniewski was used in order
to measure anxiety [12]. This tool is designed for
the assessment of the level of anxiety as a current
state in response to a given situation and anxiety
as a relatively stable personal trait.
The study was carried out in accordance with
a repeated measurement design. STAI was used at
two time points – before (state and trait anxiety)
and after (state anxiety) lying down on the table in
the MRI chamber.
The study was approved by the Bioethics Committee of MIAM (decision no. 01/2014).

RESULTS
Statistical analysis was performed with the SPSS
software, version 22.
Based on Shapiro-Wilk tests, the distribution of
the studied variables, i.e. state anxiety before and
after MRI as well as trait anxiety, were slightly different from the normal distribution (p<0.05). Basic

Tab. 1. Distribution parameters of variables measured by STAI in patients undergoing magnetic resonance imaging.
Women (N = 37)

Men (N = 15)

Total (N = 52)

STAI

M

SD

Min

Max

M

SD

Min

Max

M

SD

Min

Max

State A
before MRI

37.68

10.03

20.0

69.0

33.87

5.95

21.0

46.0

36.58

9.15

20.0

69.0

State A after
MRI

37.24

12.53

20.0

65.0

36.13

12.31

22.0

75.0

36.92

12.35

20.0

75.0

Trait A

41.32

10.16

22.0

76.0

38.47

6.07

27.0

47.0

40.50

9.20

22.0

76.0

M – mean, SD – standard deviation, Min – minimal value, Max – maximal value, N – number of participants, A – anxiety
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distribution parameters of the STAI scores are presented in Tab. 1.
As presented in Tab. 1, mean state anxiety in patients before lying down in the MRI chamber was
36.58 and was similar after leaving the chamber –
36.92. As the raw score range in both scales of the
STAI is 20 (low anxiety) – 80 (high anxiety) points,
the level of state and trait anxiety in the studied
group was low.
In comparison to 110 patients hospitalized on
surgical and gynecological wards of the general
hospital in Drezdenko [1] with the mean level of
anxiety of 46.89 (SD=12.68), patients undergoing
magnetic resonance imaging experienced lower
anxiety. Similarly, compared to the mean anxiety
in the normalization group of adults [12], the level
of anxiety in the studied group was not high.
We also found higher levels of trait anxiety in
women in comparison to men (Tab. 1), which is in
line with population results [12].
Although there was no statistically significant
difference between the mean anxiety scores before and after MRI, as examined by Wilcoxon test
for dependent samples (Z=-0.49; p=0.626; p>0.05),
the analysis of the normalized scores revealed that
a high level of anxiety was declared three times
more frequent after the study than before it.
Fig. 1 presents the frequency of low, medium
and high scores in anxiety before and after MRI
study in the studied patients.
According to the characteristics of the sten
scale, scores 1-4, 5-6, and 7-10 were regarded as
low, medium and high, respectively.
As seen in Fig. 1, the majority of patients, i.e.
58%, experienced medium anxiety and 17 patients (ca. 33%) did not experience any anxiety
before MRI. High anxiety before MRI was declared
by 5 patients (ca. 10%). After MRI, 23 patients (ca.
35
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Fig. 1.

Frequency of low, medium and high scores
in STAI before and after an MRI study in the
studied patients.
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44%) had low scores in STAI and high anxiety was
present in 14 patients (ca. 27%).

DISCUSSION AND CONCLUSIONS
Although the mean level of anxiety measured by STAI in patients undergoing MRI was not
high, as compared to the general population [12],
27% experienced high anxiety after MRI. Moreover, based on data and interviews gathered after the patients leaved the MRI chamber, 18% of
patients declared a high level of anxiety, feeling
unwell, discomfort or other claustrophobic symptoms while in the MRI chamber. Two patients resigned from MRI because of high anxiety during
the procedure and four patients did not even enter the MRI chamber because of being afraid of
reaming in such a small room (they did not fill out
the questionnaires).
The discrepancy between the mean anxiety
level, as measured by STAI, and the observed anxiety during the MRI procedure can result from the
fact that some participants were not aware of their
own tendency towards claustrophobia until they
found themselves inside the MRI chamber. Supposedly, due to self-presentation, patients did not
admit their anxiety before MRI, but their behavior
during the procedure, including resignation from
or interruption of it, shows that the situation of
scanning generates stress and tension.
Although the mean anxiety scores before and
after MRI were not statistically significant (p>0.05),
based on the analysis of the normalized scores,
a high level of anxiety in the STAI was reported almost three times more frequently after MRI than
before it, and was reported by 27% of patients.
This can result from negative feelings associated
with the procedure. It is noteworthy that previous
research showed that up to 30% of patients reported a significantly increased number of claustrophobic symptoms after MRI. Some patients declared that MRI triggered claustrophobia for the
first time in their lives [6,8].
We report that around 27% of patients declared
a high level of anxiety after MRI, whereas in previous studies this was up to 35% [5]. The reason for
this reduction can be a growing availability of MRI
facilities and a greater experience with this diagnostic method among patients who gradually got
accustomed to this procedure.
Our results underline the importance of performing research on anxiety and claustrophobia
among patients being diagnosed with the use of
devices that require from patients to remain motionless in small spaces. It seems that for a proper
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evaluation of anxiety and claustrophobia before
and during MRI, objectively measured physiological parameters are needed in addition to pen-andpaper tests. Registration of vital signs in patients
undergoing MRI has been widely reported [3,4]

although it is not an easy task, requiring special recording devices. However, it provides instantaneous information on the psychophysiological state
of the patient during imaging.

AUTHORS’ DECLARATION:
Study Design: Paulina Baran, Olaf Truszczyński, Łukasz Dziuda; Data Collection: Paulina Baran, Łukasz Dziuda; Statistical Analysis: Paulina Baran, Olaf Truszczyński; Manuscript Preparation: Paulina
Baran, Olaf Truszczyński, Łukasz Dziuda; Funds Collection: Łukasz Dziuda. The Authors declare that
there is no conflict of interest.

REFERENCES
1.

Augustyniuk K, Pawlak J, Jurczak A et al. Ocena poziomu lęku u pacjentów hospitalizowanych. Family Medicine & Primary
Care Review 2013; 15(2): 73-75.

2.

Carr MW, Grey ML. Magnetic resonance imaging. American Journal of Nursing 2002; 102(12): 26-31.

3.

Dziuda Ł. Fiber-optic sensors for monitoring patient physiological parameters: a review of applicable technologies and relevance to use during magnetic resonance imaging procedures. Journal of Biomedical Optics 2015; 20(1): 010901.

4.

Dziuda Ł, Skibniewski FW, Krej M, Baran PM. Fiber Bragg grating-based sensor for monitoring respiration and heart activity
during MRI examinations. Journal of Biomedical Optics 2013; 15(5): 057006.

5.

Enders J, Zimmermann E, Rief M et al. Reduction of claustrophobia with short-bore versus open magnetic resonance imaging:
a randomized controlled trial. PLoS ONE 2011; 6(8): e23494.

6.

Fishbain D, Goldberg M, Labb ED et al. Long-term claustrophobia following magnetic resonance imaging. American Journal
of Psychiatry 1988; 145: 1038-1039.

7.

Gonet B. Spektroskopia i tomografia MR - zasady fizyczne. Kardiologia po dyplomie 2003; 12(2): 6; 91-96.

8.

McIsaac HK, Thordarson DS, Shafran R et al. Claustrophobia and the Magnetic Resonance Imaging Procedure. Journal of
Behavioral Medicine 1998; 21(3): 255-268.

9.

Munn Z, Jordan Z. Interventions to reduce anxiety, distress and the need for sedation in adult patients undergoing magnetic
resonance imaging: a systematic review. International Journal of Evidence-Based Healthcare 2013; 11(4): 265-274.

10. Pruszyński B. Radiologia. Diagnostyka obrazowa Rtg, TK, USG, MR i medycyna nuklearna. Warszawa: PZWL; 2011.
11. Thorpe S, Salkovskis PM, Dittner A. Claustrophobia in MRI: the role of cognitions. Magnetic Resonance Imaging 2008; 26(8):
1081-1088.
12. Wrześniewski K, Sosnowski T, Jaworowska A, Fecenec D. Inwentarz Stanu i Cechy Lęku STAI. Podręcznik. Wydanie czwarte,
rozszerzone. Warszawa: Pracownia Testów Psychologicznych PTP; 2011.

ACKNOWLEDGEMENTS
The views, opinions, and findings contained in this article are our own and should not be construed
as an official Polish Air Force position, policy, or decision, unless so designated by other official
documentation.

Cite this article as: Baran P, Truszczyński O, Dziuda Ł. Anxiety in Patients Undergoing Magnetic Resonance Imaging. Pol J Aviat Med
Psychol 2015; 21(2): 5-8. DOI: 10.13174/pjamp.21.02.2015.01

8 | 2015 | Volume 21 | Issue 2 |

www.pjamp.com

