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Abstract 
Background: Anxiety is common in people with coronary artery disease (CAD), particularly in association with invasive procedures and investigations. Effective provision of information for patients is crucial but traditional methods may fail to adequately inform or engage some patients.  
Aim: To synthesise clinical trials evaluating the effectiveness of video animations provided to patients with CAD.
Methods: A systematic review of Medline, CINAHL Plus, Cochrane Library and PsycINFO from January 2000 to January 2025. Conducted in accordance with PRISMA guidelines and presented with a narrative synthesis. 
Results: Five randomised controlled trials met the inclusion criteria. Four included video animations, and one a ‘whiteboard animation’. Each evaluated the animations as an addition to standard care. Patient knowledge was improved in all four trials that assessed it, and anxiety was reduced in two out of four trials that assessed it. There was some evidence of beneficial effects of animations on satisfaction and health behaviours. The quality of evidence was not strong, with two trials having high risk of bias.
[bookmark: _Hlk199415913]Conclusions: Video animations show potential for their effects on knowledge and anxiety in patients with CAD, but the evidence base is small. 
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Key messages
•	This is the first systematic review of trials testing the effectiveness of video animations in coronary artery disease.
•	The review reports the five randomised controlled trials to have compared an animation with another information intervention for patients
•	The review shows that animations were more effective than the comparator at improving patient knowledge
•	The review shows that animations were more effective than the comparator at reducing patient anxiety in two of the four trials that assessed it.


Background
Cardiovascular disease accounts for more than 3 million deaths in Europe annually, of which coronary artery disease (CAD) is a leading cause.1 The burden of mortality and morbidity associated with coronary artery disease, and in particular acute coronary syndrome (ACS), is high. Effects on a patient’s lifestyle and self-image following ACS contribute to prevalence rates of 12-15% for depression and 10-38% for anxiety.2 Anxiety and depression are common in patients with cardiovascular disease 3 and are associated with disadvantaged clinical outcomes following ACS.4 
The importance of psychological care for patients with life-threatening conditions is increasingly recognised. For patients with CAD, this may include preparation for invasive procedures such as angiography, and for hospital discharge. Face-to-face provision of information is important for preparing patients and gaining informed consent and has traditionally been supplemented by information leaflets and online resources. However, patients may not always understand what is being explained,5 particularly amongst non-native language speakers and those with lower levels of health literacy. Indeed, a “high information burden” (that is, information that is lengthy, complex or poorly written) may deter engagement by patients, either because it is hard to understand or perceived as such.6
Providing information through videos, including video animations, may be more accessible and engaging for patients, and is associated with greater patient engagement and satisfaction,5,7 and image-based information (whether static or animated) can increase patients’ understanding of their health condition more than words alone. Graphics and animations may also enhance patients’ understanding and factual knowledge of specific healthcare interventions.8,9 However, little is known about the impact of these technologies on anxiety and knowledge in patients with CAD.
The aim of this systematic review is to synthesise trials that evaluate the effectiveness of video animations provided to patients with CAD. 
  


Methods
The review was registered on PROSPERO 10 and is reported in accordance with PRISMA guidelines. 11
Inclusion and exclusion criteria
We included randomised or quasi-randomised controlled trials of patients with CAD examining video animations, when compared with standard care and/or another form of information provision (such as a booklet) and reporting anxiety or knowledge as an outcome. We included studies published from 2000 and without geographical or language limits (and we translated potentially relevant articles not published in English). 
 Video animations were defined as video cartoons, animated 2D or 3D diagrams, film of avatars or ‘whiteboard animations’. We included animations being provided together with another intervention when the effect of the animation could be isolated, or when the animation formed the main part of the intervention. 
Studies were eligible if it included participants with CAD (ST-elevation or non-ST elevation myocardial infarction, or unstable angina), ischaemic heart disease, cardiovascular disease, or undergoing coronary angiography, percutaneous coronary intervention (PCI) or coronary artery bypass graft (CABG). We excluded trials of hypothetical patients (for example, people being asked to imagine having ACS). 
Data sources and searches
The search strategy was developed in Medline (Ovid) with the support of an information scientist and then adapted for other databases. Medline, Medline in-process, CINAHL Plus, Cochrane Library and PsycINFO were searched on January 6th 2025 (see Figure 2, Supplementary Material, for Medline search), supplemented by the Open Grey database and backwards- and forwards-citation searches on Google Scholar.
Screening
Initially titles and abstracts were screened independently by two reviewers (PS and PK), using pre-determined criteria. Potentially relevant full-text articles were independently screened by two authors (PS and PK). Disagreements at either stage were resolved through consensus discussion.
Data extraction and analysis
We created a form to undertake data extraction, which included: study title and aims, study design and analysis, and findings. Any information not reported was recorded as ‘not stated’.  
In addition to the primary outcomes, we extracted data on attitudinal and behavioural outcomes (e.g. satisfaction with care; adherence to treatment recommendation), and health outcomes (whether reported by patients, such as pain or return to work, or assessed by clinicians, such as blood pressure or perfusion).
Data were extracted by one author (PS) and then checked by a second author (PK) and findings were reconciled by consensus. 
In view of the anticipated heterogeneity of the populations and outcomes, a narrative synthesis was planned.
Quality assessment
Included studies were appraised (by PS and then checked by PK) using the Cochrane ROB-2 tool for trials. 12   
Effect Measures
The primary variables (anxiety and knowledge) were included as categoric or non-categoric (ordinal or interval) measures and were compared across groups in the trials according to their incidence rates or mean values, respectively.  
Synthesis
Data from the included trials were synthesised narratively. 
Research Ethics
Research ethics approval was not required. 



Results
Of 762 unique citations, 30 full-text manuscripts were reviewed, of which five met the inclusion criteria (Figure 1). 
(Insert Figure 1)

Study characteristics


The five included studies were undertaken in Canada, France, Iran, New Zealand and Singapore, and were published between 2008 and 2024 (Table 1). The studies tested the effectiveness of 3D animated video (three trials), 2D animated video (one trial) and ‘whiteboard animation’ (one trial). 
	Author, publication year, country
	Study design
	Setting 
	Participants, Education level between the 2 groups 
	Age Mean (SD)/ % Male 

Statistical significance between groups
	Total sample; 
Intervention descriptor & sample size (I); 
Control descriptor & sample size (C)
	Intervention details and link (if provided)
	Results (Intervention vs Control), p value
	Group favoured

	
	
	
	
	
	
	
	Knowledge
	Anxiety
	Behaviours/
Satisfaction / Health outcomes
	

	Yap, 2020
Singapore 13
	RCT
	1 tertiary centre hospital 
	Patients undergoing 
Coronary Angiography and angioplasty

No statistical significant difference in education level
	Age: 59.1(9.9).
NS

Male: 84%
NS
	N= 332

I= 252
Animated educational video + 
Traditional written educational pamphlet
standard physician counselling

C= 80
Traditional written educational pamphlet + standard physician counselling

	3 minutes animated video (white board animation), describing indications, events, risks and benefits of procedure + usual care. 


Watched once on smart phones, tablets and computers.

https://youtu.be/R8AdaIbNq7Y. 

	Knowledge, mean score out of 12 (SD): 
Pre-I: 7.6 (3.1)
Post-I: 10.2 (1.7)
C: 8.5 (2.9)

Pre-I vs Post-I p=<0.001
Post-I vs C p= <0.001




	STAI test used to measure (SD) (40-160)
Pre-I: 93.5 (14.2)
Post-I: 74.9 (19.1)
C: 91.8 (12.7) 

Pre-I vs Post-I p=<0.001

Post-I vs C p= <0.001
	Heart rate:
Post
I: Mean 70.2 (SD 11.7);
C: Mean 70.5 (12.7);
p=NS

Systolic BP
Post
I: Mean 132.6 (18.5);
C: 132.7 (17.4); 
p=NS

Diastolic BP
I: Mean 79.0 (10.3);
C: 79.3 (9.2);
p=NS
	Knowledge 
Favours animation. 


Anxiety: Favours animation. 

Health outcomes:
No differences between groups

	Lattuca, 2018 
France 14
	RCT
	39 Coronary intervention centres 
	Patients undergoing 
Coronary Angiography and angioplasty

Education NS
	Age: 
67.3 (11.6)
NS

Male: 72% (I 75%; C 68%; p= 0.02) 

	N= 821

I= 406
Animated educational video + standard spoken and written information. 

C= 415
Standard spoken and written information
	5-min 3D animated video
Describing indications, events, risks and benefits 
+ usual care

Watched on a tablet in the presence of research assistant, questions on the video were deferred until completion of questionnaire. 

Video link: here (suppl 1)
	Knowledge,16 point scale, mean (SD): 
I: 11.8 ± 2.8
C: 9.5 ± 3.1 

I vs C p=<0.001 

Knowledge was higher in subgroup analysis regarding procedure, long term management, complications, education levels and age (p<0.001 for all) 
	10-point scale, mean (SD):
I: 3.2 (2.7)
C: 3.5 (3.0)
NS
	
	Knowledge: 
Favours Animation 

Anxiety: 
no difference between groups.  

	Bowers, 2015 
Canada 15
	RCT
	1 hospital 
	Patients undergoing 
Angioplasty (n=28), EVAR (n=25), PICC (n=20) and Hickmann (n=20)

Education NR
	Age: mean 60.9 (range 19-89) 

Male: 62.5%

SD not reported
	N: 93

I: 49 
Animated video + standard care 

C: 44 
Standard care
	2-minute computer-generated video for each procedure. Described the anatomy, instruments and procedure. No audio.

Video was viewed once on iPads

Link NR

	5 True/False questions 

2 x 4 ANOVA was conducted

I vs C= (F = 9.14, p=.003)

No differences according to conducted surgical procedure.
	Not measured
	Satisfaction with consent process: 6 questions using a 1-5 scale (possible range 6-30)

multimedia vs. control; F = 44.06, p=<.001 

No differences according to conducted surgical procedure.
	Knowledge:
Animated improved knowledge

Attitudes: Favours animation

	Oudi, 2024 
Iran 16
	RCT
	1 heart centre
	Patients undergoing angiography

Education NR
	Age: 
C: 63.0 (11.2)
VR: 56.9 (14.3)
EV: 
59.6 (13.7)
NS

Sex: 
C: 50
VR: 50
EV: 70 
NS

	N= 90 

EV: 30 
3D animated video

VR: 30 
Virtual reality distraction
  
C: 30
Routine care

	Education video included 5-minute 3D educational video about the procedure
(no other details provided).

Virtual reality was a 5 min distraction of a natural scene such as beaches, mountains waterfall with soothing sounds. 

Link NR
	n/a
	STAI test used to measure (SD) (40-160)
Overt anxiety
EV: 38.1 ± 8.6
C: 40.4 ± 9.6
NS

Covert Anxiety 
EV: 34.8 ± 8.5
C: 43.0 ± 9.9
NS
	
	Anxiety: 
No difference between groups.

	Jones ,2016
New Zealand 17
	RCT
	1 hospital
	Patients admitted for acute coronary syndrome

Education NR
	Age: 
60.9 (10.2)
NS
Male: 
49 (70 %)
NS
	N 70 

I: 35
31 analysed 
Animated video plus standard care.

C: 35
30 analysed
Standard care
	15 minutes animated video in two parts: (i) relevant anatomy, pathophysiology and effects of ACS; (ii) health protective behaviours and how medications work. 

Information was given on iPads.
Watched once. 

Link NR
	Identifying medication adherence as a heart healthy behaviour (7 weeks post-intervention):
I: 55% (18/33)
C: 29% (9/31)
p=0.039.

NS difference between groups for naming other healthy behaviours


	Cardiac Anxiety Questionnaire 
Animation group had lower anxiety scores 

C:  mean adj =8.9, (95% CI 7.3,10.4)

I: mean adj =6.6, (95% CI 5.0, 8.1)

C vs I: F=4.50, p=0.038
	Number of days to return to activity.
I = 17.4 days; C = 20.7 days;  
p=0.043

Number of days to return to paid work: 
I = 21.4 days; C = 22.9 days. NS

	Knowledge 

Favours animation in 1 aspect (out of 4) of knowledge of healthy behaviours.
No difference between groups on the other 3 behaviours.

Anxiety: 
Favours animation.

Behaviour: 
Favours animation on return to activity. 
No difference between groups on return to paid work.  
 



Abbreviations: NS: Not significant; NR: Not reported; C: Control; I: Intervention; Pre-I: pre-intervention; Post-I: post-intervention. VR: Virtual reality; EV: Educational video. 

Table 1. Details of included studies.



In total, there were 1,466 participants in the five trials (trial sample range 70 to 821), with a mean age of 61.6 years and 71.9% being male. 
Participants were scheduled to undergo coronary angiography and angioplasty (two trials) or angiography (one trial). In one trial patients were having one of several invasive procedures (from angioplasty, Endovascular Aneurysm Repair, Hickmann line insertion or peripherally inserted central catheter insertion). In one trial patients had been admitted to hospital with acute coronary syndrome. 


Risk of bias in studies
The included studies had mixed scores on the quality appraisal checklist (Table 2): overall two of the trials had rated as having high risk of bias and three were rated as ‘some concerns’. Trials scored well on ‘randomisation process’ and ‘deviations from intended interventions’ but were weak on ‘measurement of the outcome’.


	
	Randomisation process
	Deviations from intended interventions
	Missing outcome data
	Measurement of the outcome
	Selection of the reported result
	Overall risk of bias

	Bowers, 2017 15
	Low risk
	Low risk
	Low risk
	Some concerns
	Low risk
	Some concerns

	Jones, 2016 17
	Low risk
	Some concerns
	High risk
	Some concerns
	Low risk
	High risk

	Lattuca, 2018 14
	Low risk
	Low risk
	Low risk
	Some concerns
	Low risk
	Some concerns

	Oudi, 
2024 16
	Low risk
	Low risk
	Low risk
	Some concerns
	Low risk
	Some concerns

	Yap, 
2019 13
	Some concerns
	Low risk
	Low risk
	High risk
	Low risk
	High risk



Table 2. Quality Rating of Included Trials (on the Cochrane ROB-2 tool) 12


Results of individual studies
Four of the five trials included anxiety outcomes, while four trials included knowledge outcomes. Three of the trials included behaviour, satisfaction or health outcomes. 
Yap and colleagues13 tested a short ‘whiteboard animation’ which was provided in addition to standard spoken information from a physician and a printed booklet, when preparing patients for coronary angiography and angioplasty. Patients in the control group received only the spoken and written information. The intervention group had increased procedural knowledge and lower levels of anxiety than the control group. There was no difference between groups in recorded heart rate or blood pressure. In a sub-group analysis, the animation had similar levels of effectiveness in patients having their first or a subsequent angiogram.  
Lattuca and colleagues14 evaluated a 5-minute 3D animated video being provided in addition to standard spoken information to patients undergoing coronary angioplasty and angiography. Animation provision had no effect on anxiety levels but resulted in increased knowledge, both overall and on each of four sub-components (the disease and its treatments; the procedure; potential complications; and what would happen in hospital). In sub-group analysis, the animation improved knowledge in all four patient age groups and in all three education attainment groups.  
Oudi and colleagues16 compared video animation with two alternatives: routine care and virtual reality (VR) distraction, given to patients undergoing angiography. Anxiety was the sole outcome measure, reported separately as overt and covert anxiety. The animation did not reduce overt or covert anxiety when compared to routine care or VR. VR reduced both forms of anxiety more than routine care. 
Bowers and colleagues15 tested the effect of four animated videos, each lasting two minutes, about the interventional procedure the patient was being consented to. The videos, which did not include audio, conveyed the relevant anatomy, instruments used and procedure, and were provided in addition to standard verbal information to inform consent. The control group received verbal information only. The animations produced increased levels of knowledge and satisfaction with the consent process.    
Jones and colleagues17 evaluated two animations about ACS that were given in addition to standard care (as received by patients in the control group). Videos covered healthy and unhealthy heart anatomy and physiology, and behaviours to maintain health, and were presented by a researcher who could also give clarification and answer questions. Still images were also shown to explain heart anatomy. Intervention group patients were given a link to view the videos at any time. Both groups in the study were asked to draw relevant heart anatomy but only the intervention group was given feedback or had any misunderstandings corrected. The intervention reduced avoidance of cardiac anxiety and increased satisfaction with information. Intervention group patients were more likely to see medication adherence as a healthy behaviour, had increased belief in treatment benefits, increased perceived control, took less time to return to normal activities and took more daily exercise. There were no differences between groups in self-reported stress or heart-focussed attention, or time to return to paid work. 


Discussion
A summary of findings
The systematic review included five trials of animations being provided to patients with CAD. In the four trials with knowledge outcomes, animations produced increased knowledge compared with control group interventions in all four trials. In the four trials assessing anxiety, animations produced greater effects on anxiety or anxiety avoidance than the control group in two trials but no difference in two trials. Animations increased satisfaction in both trials that assessed it, and behaviour outcomes were assessed in one trial, showing benefits from animations. Non-anxiety health outcomes were assessed in one trial, showing no difference between the intervention and control groups. 
Strengths and limitations
The systematic review followed accepted good practice, to maximise retrieval of research and reduce bias. Good practice processes included: searching multiple databases, dual independent screening, checking of data extraction, quality appraisal of included studies, citation searching, and the inclusion of studies not reported in English (although in the end this process was not needed).  
The overall evidence base had the following positive features: (i) anxiety was assessed by established measures, and (ii) animations were always provided in addition to standard information, protecting against non-specific information intervention effects. However, it also had some less positive aspects: (i) there were only five trials, three of which had fewer than 100 participants each; (ii) the trials came from five countries, and so the evidence base currently has little global reach; (iii) there were four single-centre trials, although the fifth trial involved 39 centres; and (iv) outcome measurement was short-term, with the longest follow-up being seven weeks post-intervention. 
What does this study add?
This study adds to research evidence showing it is possible to provide patients with video or other digital forms of information,18 and that video animations tend to have positive effects on patients’ procedural or condition knowledge when provided in addition to standard information.18 As such the review findings on CAD are consistent with the effects of animations given in a range of healthcare settings. This review also showed some positive effects of animations on patient attitudes and cognitions, which is consistent with the effects of animations more broadly. 18 This is the first review to look at animations and anxiety outcomes, finding some evidence for positive effects.  
Implications of the study for practice and research
Implications for practice
The evidence from the review is that patients with CAD are prone to anxiety and, in some cases, have knowledge deficits that should be met by practitioners and service providers; the evidence is that animations could contribute to that process.  A concern sometimes voiced is that animations may be inappropriate for adult patients in healthcare settings because they are perceived by some as lacking in seriousness and can only achieve surface-level understanding of content. 19,20 There was no evidence of those perceptions among the patients recruited to the five trials included here, and it is possible that the rapid growth in online health information over the past 15 years 21 has removed any prior scepticism about information being delivered in something other than written or live spoken forms. Given the near universal access to digital technologies across the population in high- and middle-income countries, 22,23 and the relatively low cost of commissioning and delivering a short animation, there are clear opportunities for services to provide effective animated information to patients with CAD.    
Implications for research
There is a continued need for trials of animations, particularly larger, multi-centre trials, ideally including both short- and longer-term outcome measures. Furthermore, the evidence base would be strengthened by less variation in animations, comparators and outcomes across trials, as this could open the possibility of statistical meta-analysis. This could be achieved by animations that have been evaluated positively, being evaluated again in subsequent trials, and trials using similar entry criteria and outcome measures, to facilitate meta-analysis.
Conclusion
Video animations show potential for their effects on knowledge and anxiety in patients with CAD, and there is no evidence of adverse effects on any of the outcome variables in the included trials, but the overall evidence base is small.
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