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ABSTRACT
This study aimed to assess the effect of  extending pre-scan written instructions to patients undergoing head mag-
netic resonance imaging (MRI) examinations on motion artifacts. A controlled study was conducted in King Fahad 
Hospital at the Department of  Radiology. A total of  100 patients were involved: 50 received only routine oral hospi-
tal instructions (control group), and another 50 received pre-scan extended written instructions besides routine oral 
hospital instructions (intervention group). The head MRI images were assessed regarding motion artifacts. Informed 
consent was obtained from all patients included in the study. The incidence of  motion artifacts was significantly less 
in the intervention group than in the control group, 10% and 58%, respectively (p-value=0.001). The motion arti-
facts decreased significantly in the intervention group compared to the control group. Extending written information 
before an MRI scan could significantly reduce motion artifacts and improve image quality.
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INTRODUCTION

Magnetic resonance imaging (MRI) is a radiological exam-
ination method. It is a non-invasive and safe method which does 
not use ionizing radiation [1, 2]. However, some patients experi-
ence discomforts such as claustrophobia or panic associated with 
physical confinement and loud noises. These problems might 
cause movement in some patients during MRI examinations. 
Patient movement during MRI examination may impair image 
quality because of  motion artifacts [3, 4]. Approximately 70% of  
the images have been reported to show movement artifacts [4]. 
Furthermore, on average, 2.3% of  patients are unable to com-
plete their scan or obtain a diagnosis [1]. Therefore, these factors 
not only prevent many patients from reaping the benefits of  MRI 
findings but also represent an issue of  socioeconomic importance 
in the healthcare system [5, 6]. 

Patient anxiety and dissatisfaction have been associated 
with some medical procedures in general [7]. The research in-
dicates that informed patients experiencing medical events are 
less anxious and more satisfied with their care than those less 
knowledgeable [8]. However, these uncomfortable conditions 
can be reduced by giving the patients clear instructions about the 
medical procedures and the details of  the health care they will 
receive [9, 10]. 

Although some published data from Europe and other coun-
tries showed that motion artifacts and patient anxiety could be re-
duced by providing patients with written instructions about MRI 
procedures [11–14], to the best of  our knowledge, there are no 
published data from Saudi Arabia about the effect of  extending 
pre-scan written instructions on clinical MRI motion artifacts. It 
has been reported that cultural differences may affect patients' at-
titudes towards medical care, including diagnosis and treatment 
of  diseases [15]. The present study aimed to assess whether ex-
tending pre-scan written instructions decreases motion artifacts 
throughout head MRI procedures. 

MATERIAL AND METHODS

A controlled study was conducted in the Department of  
Radiology at King Fahad Hospital in Madina, Kingdom of  
Saudi Arabia (KSA). The researchers used two MRI scanners; 
Siemens Magnetom Vision (1.5T). The duration of  the study 
was 4 months. All patients included in the study received a head 
MRI scan.

A total of  100 adult patients were included in this study. The 
patients were divided into two groups: 50 patients were random-
ly assigned to the control group without receiving any written 
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information before the MRI examination other than the regular 
hospital oral instructions. The remaining 50 patients were ran-
domly assigned to the study (intervention) group. The interven-
tion groups were provided with extended written information 
about the MRI examinations before the scan, besides the regular 
hospital instructions. The inclusion criteria items were: (1) abil-
ity to speak, read and understand Arabic and (2) physical and 
mental ability to complete the questionnaire. The following were 
the exclusion criteria items: (1) presence of  diseases that affect 
movement, such as Parkinson's disease and (2) refusal to partici-
pate. The images were observed and assessed for motion artifacts 
by two qualified specialists: a radiologist and an MRI technolo-
gist (experienced in detecting motion artifacts) with more than 
3 years of  experience. The observer was blinded to the patients' 
characteristics during the assessment of  the images. 

Statistical analysis 

The collected data were analyzed using SPSS software (ver-
sion 16.00). Comparisons of  the parameters were interpreted 
using the Chi-square test. Spearman correlation test was used 
to find an association between pre-scan written instructions and 
MRI motion artifacts. Chi-square values<0.05 were considered 
significant.

RESULTS

One hundred adult patients (male=56; female=44; age 
range=18–77 years; mean age=43±14.19 years) were included 
in the study.

Table 1 summarizes the number and % of  motion artifacts 
in the intervention and control groups. The number of  patients 
who did not show motion artifacts was 45 (90%) and 21 (42%), 
respectively, whereas the numbers of  patients who showed mo-
tion artifacts were 5 (10%) and 29 (58%), respectively. The table 
also illustrates a significant negative correlation between written 
information and the occurrence of  motion artifacts in both the 
intervention and control groups. (P-value=0.001, R2=0.507).

DISCUSSION

Motion artifact appearance is a common problem in MRI 
examinations. They degrade image quality and possibly interfere 
with interpretation [7]. Educating patients about MRI proce-
dures is the best method to ensure that a patient stays still to re-
duce anxiety and motion artifacts. The purpose of  this research 
was to assess whether the extended pre-scan written information 
has an impact on reducing motion artifacts in head MR images. 

The results of  this study revealed that the incidence of  
motion artifacts was significantly decreased in the intervention 
group compared to the control group, as illustrated in Table 1. 
A significant positive association was observed between image 
motion artifacts and patients in the intervention group who were 

given extended written instructions. This finding agrees with the 
first study published by Törnqvist et al. [8], which investigated 
the effect of  extended pre-scan written information on MRI mo-
tion artifacts. This study reported that extended pre-scan written 
instructions significantly decreased MRI motion artifacts [8]. 
Moreover, a similar conclusion was reached by Syed H. Ali et al., 
who reported that clinical MRI motion degradation could be re-
duced by using a pre-scan patient information pamphlet [16].

The result of  this study, also in line with many other studies, 
assessed the effect of  written information on decreasing anxiety 
and indirectly reducing motion artifacts [13, 14]. Reducing MRI 
motion artifacts is essential in improving image quality and pro-
viding proper MRI image reporting. Consequently, this leads to 
adequate diagnosis and treatment [17–19]. From a broad per-
spective, effective communication and patient education become 
crucial elements in the quality of  healthcare services [20]. Several 
studies reported that patient education is positively impacted by 
reducing patient anxiety and allowing the patient to cooperate 
during diagnostic and treatment procedures [21–24].

The main limitation of  the study is the small sample size 
and small geographical area of  the study. This study is the first 
one in its location. It will open further research paths. A study 
with a large sample size and different geographical areas is 
recommended. 

CONCLUSION

In conclusion, this study showed that pre-written instruc-
tions could decrease the incidence of  motion artifacts by helping 
patients understand the importance of  movement constraints 
during MRI examinations. Reducing motion artifacts could im-
prove MRI image quality by enabling an adequate diagnosis.
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Motion artifact Control group  
n=50 & (%)

Intervention  
group n=50 & (%) R-square P-value

Total number (%) of patients 
with motion artifacts 29/50 (58%) 5/50 (10%) R2=0.507 0.001

Table 1. The correlation between occurrence of motion artifacts in intervention and control groups.



© 2022 JOURNAL of  MEDICINE and LIFE. VOL: 15 ISSUE: 9 SEPTEMBER 2022 1183

JOURNAL of MEDICINE and LIFE

Authorship
SS and OA developed the study concept and design, collect-

ed and processed data and wrote the original draft. MG contrib-
uted to data collection and analysis. MA and MH performed the 
critical revision and draft preparation of  the manuscript.

REFERENCES
1. Dewey M, Schink T, Dewey CF. Claustrophobia during magnetic resonance 

imaging: cohort study in over 55,000 patients. J Magn Reson Imaging. 
2007;26:1322–1327. doi: 10.1002/jmri.21147.

2. McRobbie DW, Moore EA, Graves MJ, Prince MR. MRI, from picture to 
proton (2 ed.). 2007. Cambridge: Cambridge University Press. 

3. Westbrook C, Kaut Roth, Talbot J. MRI in Practice (3rd ed.). 2005. Oxford: 
John Wiley and Sons.

4. Karakaş S, Dinçer ED, Ceylan AÖ, Tileylioğlu E, et al. Functional MRI 
compliance in children with attention deficit hyperactivity disorder. 
Diagnostic and Interventional Radiology. 2015;21(1):85-92. doi: 10.5152/
dir.2014.14006.

5. Enders J, Zimmermann E, Rief  M, Martus P, et al. Reduction of  
claustrophobia during magnetic resonance imaging: methods and design 
of  the "CLAUSTRO" randomized controlled trial. BMC Med Imaging. 
2011;11:4. doi: 10.1186/1471-2342-11-4.

6. Bangard C, Paszek J, Berg F, Eyl G, et al. MR imaging of  claustrophobic 
patients in an open 1.0T scanner: Motion artifacts and patient acceptability 
compared with closed bore magnets. Eur J Radiol. 2007;64:152–7. doi: 
10.1016/j.ejrad.2007.02.012.

7. Inger H, Anders O, Kristoffer HM, Janus DN, et al. Are Movement Artifacts 
in Magnetic Resonance Imaging a Real Problem? A Narrative Review. Front 
Neurol. 2017;8: 232. doi: 10.3389/fneur.2017.00232.

8. Farnia F, Aflatoonian A, Kalantari A. Comparing the effects of  nursing 
versus peer-based education methods on the preoperative anxiety in infertile 
women: An RCT. Int J Reprod Biomed. 2019 Dec 30;17(12):883-890. doi: 
10.18502/ijrm.v17i12.5795. Erratum in: Int J Reprod Biomed. 2021 Dec 
13;19(11):1027.

9. Törnqvist E, Månsson A, Larsson EM, Hallström I. Impact of  extended 
written information on patient anxiety and image motion artifacts during 
magnetic resonance imaging. Acta Radiol. 2006 Jun;47(5):474-80. doi: 10. 
1080/02841850600690355.

10. Ahlander BM, Engvall J, Maret E, Ericsson E. Positive effect on patient 
experience of  video information given prior to cardiovascular magnetic 
resonance imaging: A clinical trial. J Clin Nurs. 2018 Mar;27(5-6):1250-1261. 
doi: 10.1111/jocn.14172.

11. Thorpe S, Salkovskis PM, Dittner A. Claustrophobia in MRI: the role of  
cognitions. Magn Reson Imaging 2008; 26:1081–8. doi: 10.1016/j.mri. 
2008.01.022 [PubMed].

12. Youssefzadeh S, Eibenberger K, Helbich T, Dorffner R, et al. Reduction of  
adverse events in MRI of  the breast by personal patient care. Clin Radiol 
1997; 52:862–4.480. doi: 10.1016/s0009-9260(97)80082-7.

13. Abreu C, Grilo A, Lucena F, Carolino E. Oncological Patient Anxiety in 
Imaging Studies: the PET/CT Example. J Cancer Educ. 2017 Dec;32(4): 
820-826. DOI: 10.1007/s13187-016-1069-3.

14. Dantendorfer K, Amering M, Bankier A, Helbich T, et al. A study of  the 
effects of  patient anxiety, perceptions, and equipment on motion artifacts in 
magnetic resonance imaging. Magn Reson Imaging1997;15(3):301-306. doi: 
10.1016/s0730-725x(96)00385-2.

15. Euromedinfo.eu. (2019). How culture influences health beliefs. Available from: 
https://www.euromedinfo.eu/how-culture-influences-health-beliefs.html/

16. Ali SH, Modic ME, Mahmoud SY, Jones SE. Reducing clinical MRI motion 
degradation using a prescan patient information pamphlet. AJR Am J 
Roentgenol. 2013 Mar;200(3):630-4. doi: 10.2214/AJR.12.9015.

17. Yıldız T, Malak A, Göktaş SB, Özen Y. Effect of  Patient Education on Patient 
Anxiety Level Using "Scale of  Patient Education Requirements" in Open Heart 
Surgery. Kosuyolu Heart Journal. 2015;18(1):1-5. doi: 10.5578/khj.9295.

18. Lang EV, Ward C, Laser E. Effect of  team training on patients' ability to 
complete MRI examinations. Acad Radiol 2010;17:18–23. doi: 10.1016/ 
j.acra.2009.07.002.

19. Wang W, Wu Y, Yuan J, Yang Q, Zhou Z. Video-based education improves 
the image quality of  diagnostic percutaneous cerebral angiography among 
elderly patients. Transl Neurosci. 2020 Sep 28;11(1):356-362. doi: 10.1515/
tnsci-2020-0107.

20. King A, Hoppe RB. "Best practice" for patient-centered communication: a 
narrative review. J Grad Med Educ. 2013 Sep;5(3):385-93. doi: 10.4300/
JGME-D-13-00072.1.

21. Nagghakhani N, Khademvatan K, Dehghani MR. The effect of  written 
material and verbal method education on anxiety and depression in patients 
with myocardial infarction in selected hospitals in Iran. J Adv Med Educ Prof. 
2014;2(4):165–169.

22. Yıldızer Keriş E. Effect of  patient anxiety on image motion artefacts in CBCT. 
BMC Oral Health. 2017 Apr 4;17(1):73. doi: 10.1186/s12903-017-0367-4.

23. Gausman V, Quarta G, Lee MH, Chtourmine N, et al. A Theory-based 
Educational Pamphlet With Low-residue Diet Improves Colonoscopy 
Attendance and Bowel Preparation Quality. J Clin Gastroenterol. 2020 
Feb;54(2):164-169. doi: 10.1097/MCG.0000000000001151.

24. Wang SL, Wang Q, Yao J, Zhao SB, et al. Effect of  WeChat and short 
message service on bowel preparation: an endoscopist-blinded, randomized 
controlled trial. Eur J Gastroenterol Hepatol. 2019;31(2):170–7. doi: 10. 
1097/MEG.0000000000001303.


