
INTRODUCTION

Traditional teaching and assessment of clinical reasoning has 
focused on the individual clinician through the information processing 
(IP) theory which postulates that the clinician's mind has been viewed as 
the main source of effective or ineffective reasoning which minimized 
the role of the environment and their interactions. This educational 
focus on what is "in the head" rather than what is "out in the world" lim-
its our teaching and assessment practices related to clinical reasoning 
and error1).

Distraction is especially detrimental to human functioning in situa-
tions requiring cognitive processing of large amounts of complex and 
rapidly changing information. Such situations occur almost constantly 
in healthcare settings. Diverting attention during these key points of 
information encoding or retrieval may result in human error2).

Interruptions or distractions can be defined as self-initiated or oth-
er-initiated. Research has shown the prevalence of self-initiated distrac-
tion ranges from 28% to 38%3,4).

In studies of distractions and medication errors, most interruptions 
were found to be self-initiated by nurses or other members of the nurs-
ing team, through face-to-face interaction, occurring for purposes of 
patient management5). Also dividing attention may have detrimental 
effect on student performance like when electronic devices are allowed 
during the examinations6).

When considering clinical reasoning from a situated cognition per-
spective, one would assert that the end result of a clinical situation is not 
solely the product of the physician's knowledge, but is instead an inter-

play of the evolving interactions between the physician, the patient and 
the environment in which the encounter occurs7).

Experimentally manipulated unexpected distractions in the form of 
interrupting tasks have been found to compromise decision-making per-
formance on complex intellectual tasks possibly due to information 
overload8). In addition, being unexpectedly distracted could trigger neg-
ative emotional responses9).

Unexpected distractions may be cognitively disruptive to the cre-
ative process when additional distractions prompt cognitive overload, 
the cognitive state in which the required cognitive resources exceed the 
available cognitive resources, which undermines performance of the pri-
mary task10,11).

The hypothesis of this research was that visual distraction during 
written examination, in which the answers need decision making, can 
negatively affect the student performance .

SUBJECTS  AND  METHODS

Setting
This study was conducted in the College of Medicine/University of 

Baghdad during the period between September 2020 and February 
2021.The study was approved by the department of medicine.
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Subjects 
The study included 118 final year undergraduate medical students 

during the course of medicine. They were divided into 2 groups , group 
1(55 students) which was given the question set with visual distraction 
and group 2 (63 students) which was given the same question set with-
out visual distraction. The students gave their consent.

Question Set
The question set consisted of 10 clinical vignettes in hematology , 

each vignette is followed by 5 choices, one choice to be selected. The 
answer depends on taking a decision regarding patient management.

Questions set for group 1 is made of 10 questions, five questions (2, 
5.6,7 and 10) contained a visual distractor in the form of a GIF photo 
with rhythmic movement without inducing strong emotional reaction, 
an example can be seen on: https://commons.wikimedia.org/wiki/
File:Alarm_Clock_GIF_Animation_High_Res.gif

While the question set for group 2 is made of the same 10 questions 
with the same order without the GIF photos

The set was distributed online using google form and the students 
were given 20 minutes for answering the set, one attempt is allowed.

Statistical analysis
The Microsoft Excel by Microsoft windows 10 and SPSS 23 were 

used for analysis.
Reliability was assessed using Cronbach alpha coefficient. Means of 

scores of the 2 groups were estimated and compared using one tailed 
student t-test while the Biserial Coefficient of correlation was estimated 
by modified Pearson correlation. A p value of < 0.05 is considered 
indicative of statistically significant difference.

RESULTS

A total of 118 final year medical students practicing in Department 
of Medicine were included in the current study; 76 (64.4%) were 
females with a female to male ratio of nearly 2:1. They were randomly 
divided into two groups; 55 students received questions with visual dis-
traction, 34 (61.8%) were females and 63 students received questions 
without visual distraction, 42 (66.7%) were females, and the association 
between gender and type of Question Set was statistically not significant 
(P = 0.225) (Figure 1).

The reliability of the questions set was tested using Cronbach's 
Alpha coefficient, the value of Cronbach's Alpha Coefficient was 0.63, 
after omitting question 2, it became 0.734 based on Standardized Items, 
(Table 1).

Students' scores in the group that received questions without dis-
traction ranged from 1  with a mean of 7.51 ± 1.664 SD, which was 
higher than the scores obtained by students who received questions with 
distraction (6.87 ± 2.135) ,and the differences between the mean scores 
of the two groups was statistically significant (P = 0.04) (Table 2).

The mean scores of the four questions which were with distraction 
was 3.02 ± 1.080 SD which was significantly lower than the mean 
scores of the same questions without distraction (3.52 ± 0.948), (P = 
0.008) (Table 2). 

In figure 2 and table 3 we can see the results of Biserial coefficient 
of correlation using modified Pearson correlation. There was a negative 
correlation between student scores in the exam and the presence of visu-
al distraction, r= -0.166 with a P value of 0.036 (single tailed).

DISCUSSION

This study aimed to test for any negative effect of visual distraction 
on medical student performance in an examination. The study used a set 
of clinical vignettes and each student picked one choice for each 
vignette. One group received the set with five questions having a visual 
GIF animated photo not related to the vignette, the aim was to induce a 
degree of unexpected distraction. The test reliability improved after 
omitting question two.

 The results revealed a statistically significant difference in the 
mean score of the two groups and a significant negative correlation of 
the mean score with distraction. Similar results were observed in the 
research by Lo & Suin who used a laser pen as a source of light for dis-
traction, the group exposed to laser distraction have lower mean score12). 
Wiruchnipawan in his thesis found a negative relationship between the 
frequency of unexpected distractions (message would pop up at a prear-
ranged interval that participants could not predict and would temporari-
ly prevent them from performing the task assignment) and the output of 
convergent thinking13). 

Glenberg et al. (1998) reported a negative effect of a dynamic visual 
display on oral recall of words. However, the decrease in recall from the 
static to the dynamic display was only 0.05 (0.28- 0.23) and this drop of 
18% is broadly comparable to the drops of 13% reported by Fernandes 
and Moscovitch (2000)14,15). 

 Implications of these findings may be relevant to the real life of 
doctors especially in emergency setting in which they should take 
important decisions in a constrained time with many visual and auditory 
distractors. Relying on classical tests (quiet exam rooms, well selected 
test items and minimal distraction) for assessing the competency of stu-
dents before graduation may underestimate the effect of situative cir-
cumstances. Situated cognition theory provides a lens for exploring the 
situation-dependent nature of clinical reasoning, accounting for the mul-
tiple interactions that occur between the physician, the patient, and the 
environment during a clinical encounter. Visual distractors act to disturb 
focus and affect information retrieval and may induce emotional upset16). 

The cognitive control resources have the capability to resolve inter-
ference from distractors during tasks of moderate effort, but these 
resources are overwhelmed when additional processes associated with 
episodic retrieval, or categorization of complex nature, are required17). 
This may explain the common acts of looking away or closing one's 
eyes when engaged in effortful mental process, a reflex that may serve 

Figure 1: Gender distribution of the studied groups

Table 1: Reliability statistics of the Question Set
 Cronbach's  Cronbach's Alpha Based on  Number of 
 Alpha Standardized Items Items

 0.723 0.734 9

Figure 2: Correlation of Distraction with students Scores
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to block interference between external information and recalling details 
from memory14).

This study may suggest a possible negative effect of visual distrac-
tion during the use of smart phones/tablets by students for studying, fur-
ther studies are needed to verify this possibility.

The study has many limitations, the number of participants and the 
number of items in the examination set were rather limited, yet the 
Cronbach alpha was acceptable. Although the study aim was to make 
some simulation for the distractions during real life, it is really far from 
the complex situation of reality.

In conclusion the study revealed a negative effect of visual distrac-
tion on the students' performance during written examination. Further 
studies are needed specially in real life situation. 
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Table 2: Students' scores by type of Questions Set.
 Students' group  Number Range of Score Mean Score ± SD P value

 The mean score on whole  With distraction 55 2-9 6.87 ± 2.135 0.04*

 Question Set (9 Items) Without distraction 63 1-9 7.51 ± 1.664 

 The mean of score on 5, 6 ,7 &  With distraction 55 1-4 3.02 ± 1.080 0.008*

 10 Questions Items Without distraction 63 0-4 3.52 ± 0.948 

* Difference in mean scores was statistically significant (Student t test)

Table 3: Correlation between student scores in the exam with and 
without visual distraction

  Total Score Distraction

Total Score Pearson Correlation 1 -.166*
 Sig. (1-tailed)  .036
 N 118 118

Distraction Pearson Correlation -.166* 1
 Sig. (1-tailed) .036 
 N 118 118

* Correlation is significant at the 0.05 level (1- tailed).


