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Although diagnostic procedures are crucial for secondary prevention and patient disease control, they often
trigger fear and anxiety. These reactions highlight the need to adopt effective interventions to improve patients’
experience and satisfaction. Recently, educational videos have been employed in preparing diagnostic proced-
ures; however, there is no integrated understanding of their effects. This systematic review and meta-analysis
aimed to assess the effectiveness of educational videos on patients’ anxiety and satisfaction regarding prepara-
tion for diagnostic procedures. Three scientific databases (PubMed; Web of Science, Scopus), were used in this
systematic review. Studies about educational videos as a form of preparation for patients undergoing diagnostic
procedures published between 2000 and 2021 were included. A meta-analysis was also conducted. Sixteen
studies met the inclusion criteria for systematic review, and seven were included in the meta-analysis. Nine
studies of the total sample were about vascular procedures and seven studies about other medical image pro-
cedures. Of the fourteen studies that evaluated the use of educational videos on patients’ anxiety, nine proved to
reduce it significantly. Of the thirteen studies that evaluated satisfaction, seven showed a significant increase in
the experimental group. Studies included in the meta-analysis show that educational video patient groups had
lower anxiety levels than the control groups after the procedure. Although future studies are required, the results
suggest that educational videos effectively prepare patients for diagnostic procedures, improving care quality.

1. Introduction anger, fear, and anxiety (Elboga et al., 2015; Pifarré et al., 2011; Kar-
adeniz et al., 2008).

Nowadays, diagnostic procedures play an essential role in secondary Psychological reactions before and during invasive and non-invasive

prevention and patient disease control. Several situations resort to
medical imaging, both in Nuclear Medicine [e.g., Positron Emission
Tomography (PET)] and in Radiology [e.g., Magnetic Resonance (MRI),
Computed Tomography (CT), Ultrasound (US), Angiography, and
mammography], as these play a crucial role in early diagnosis, treat-
ment decision, management, and surveillance of various diseases (Munn
and Jordan, 2011).

Despite the great potential of the diagnostic procedures, it has been
shown that these can trigger stress and negative emotional states such as

procedures have been reported in different studies, varying from slight
apprehension to severe anxiety (Elboga et al., 2015; Kutlutiirkan et al.,
2010). Anxiety is a normal response to an unwanted stimulus, promot-
ing responses adapted to it. However, when experienced in excess, it can
hamper the patient’s ability to deal with the stress they are exposed to
(Grilo et al., 2017). Anxiety caused by diagnostic procedures is recog-
nized as a standard clinical concern in international cancer institutions
(Bui et al., 2021; Coping with “Scanxiety” during and after Cancer
Treatment, 2021).
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Several factors can generate anxiety in diagnostic procedures: a) the
clinical situation of the patient; b) it being the first time the patient is
submitted to the procedure; c) the procedure itself, where it has included
many aspects, such as the medical procedures and the equipment itself,
and d) concern about the results of the procedure (Vieira et al., 2021;
Grilo et al., 2017; Abreu et al., 2017; Domenech et al., 2010; Shortman
et al., 2015).

Previous studies have shown that providing adequate information,
both before and after the exam, is directly associated with patient
satisfaction, a sense of control, and a low-stress level (Pedersen et al.,
2016; Bradley et al., 2014).

Recent qualitative studies (Bui et al., 2021) approached the experi-
ence of performing diagnostic procedures, showing that some patients
felt fear in the preceding weeks. In some cases, these procedures are
perceived by patients as unpleasant and causing claustrophobia (Bui
et al., 2021; Evans et al., 2017; Mathers et al., 2011; Strand et al., 2014
Dec 1).

The provision of patient information can contribute to the patient’s
needs, increase their collaboration, and reduce anxiety (Grilo et al.,
2017).

The nature of the information provided before the procedures can
influence the patient’s expectations positively or negatively. Those who
receive sufficient information about the entire process may have higher
satisfaction (Kong et al., 2010).

Traditionally, information is provided verbally, mentioning the risks
and benefits of the procedures for the patient, and clarifying any doubts.
However, due to the complexity of some procedures in the health area,
this method results in some patients not fully understanding them
(Bowers et al., 2017). The literature has shown that most informational
materials available to patients are written in a language that hinders
understanding. Clear and accessible language is preferred by patients,
regardless of their level of education (Donato and Donato, 2019; Hawker
et al., 2002; Liberati et al., 2009; Schneider et al., 2020).

Several studies investigated pamphlets to improve and standardize
the information given to patients. These studies showed mixed results, as
many patients do not read the information or fully understand it (Donato
and Donato, 2019; Stanley et al., 1998; Olver et al., 1995; Luck et al.,
1999). Using health technological tools, such as audio and educational
videos, can help to fill the gaps left by other ineffective forms of
communication, such as leaflets or verbal information. These tools
support the patient-centered care model by delivering understandable
information (Topaz et al., 2020), enhancing information sharing be-
tween patients and families, and providing strategies that reduce patient
anxiety during the procedure (Lisy et al., 2021; Sun et al., 2020; Pedro
et al., 2020).

Literature has highlighted the effectiveness of using educational
videos with patients (Brown et al., 1997; Jlala et al.,, 2010) and in
medical education (Pinsky and Wipf, 2000). Jlala et al. (Jlala et al.,
2010) observed that educating patients for elective surgery under
regional anaesthesia using a short information film with a patient un-
dergoing surgery, reduces patients’ anxiety and has advantages in time
efficiency, ease of use, and accessibility. Azer et al. (Azer et al., 2018)
emphasize that professional societies and parents developed the most
valuable educational videos concerning children with autism.

The development of an educational video begins with the definition
of the video objectives and usually follows several steps: analysis and
planning, modelling, implementation, evaluation, and distribution (Ab
Hamid et al., 2021; Razera et al., 2019). Bloom’s taxonomy (Dettmer,
2005) is commonly used to enhance patients’ understanding and
memorization of the video content. Finally, nowadays, several tools
enable educational video content validation (Ab Hamid et al., 2021; de
Leite et al., 2018).

Recently educational videos have been employed in preparing
diagnostic medical procedures; however, there is no integrated under-
standing of their effects. Therefore, this systematic review evaluates the
effectiveness of educational videos in patients undergoing diagnostic
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procedures, targeting their anxiety and satisfaction. Secondarily, it is
intended to evaluate if educational videos impact patients‘ comfort,
understanding, tolerance, worry, and adherence.

2. Methods
2.1. Study design

A systematic review and meta-analysis were carried out to assess the
effectiveness of educational videos in patients who undergo diagnostic
procedures regarding their anxiety and satisfaction. As a secondary aim,
the following variables were also considered in the systematic review:
comfort, understanding, tolerance, worry, and adherence.

This review considered the norms of PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses), contemplating 4
phases: Identification, Screening, Eligibility, and Inclusion (Liberati
et al., 2009).

2.2. Study selection

The search for the studies to be included was conducted in three
scientific databases in March 2021: PubMed, Web of Science, and Sco-
pus. PubMed search was updated in May 2022. The articles were entered
into data management software for systematic reviews. After removing
duplicates, two authors (AF, MR) independently examined titles and
abstracts; all disagreements were resolved by two other authors (AG,
LV). During full text read, two authors (AF, MR) independently appoint
out the exclusion reason; once again, any divergence was handled by
two other authors (AG, LV) to reach a consensus.

2.3. Selection criteria

Original research papers were assessed for inclusion based on PICO
(Participants, Intervention, Comparators, and Outcomes (Liberati et al.,
2009) criteria detailed in Table 1.

Studies were considered eligible for inclusion if they contained the
following criteria: (1) Studies between 2000 and 2021; (2) PubMed ar-
ticles within the subsequent query: (patient education as topic[mesh
Terms] OR patient education[Title/Abstract]) AND (educational video
[Title/Abstract]) OR informative video[Title/Abstract]) AND (diag-
nostic techniques and procedures[mesh Terms]) OR diagnostic proced-
ures[Title/Abstract]) OR diagnostic imaging[Title/Abstract]); (3) Web
of Science and Scopus articles with the following keywords: “educa-
tional video”, “anxiety”, “patient satisfaction”, “diagnostic procedures”,
“patient education”, (4) Studies in Portuguese, English, and Spanish; (5)
Studies with an adult population; (6) Studies that included educational
videos as a form of preparation method for diagnostic procedures. Sys-
tematic reviews, studies with pediatric populations, and studies that did
not present the entire text were excluded.

2.4. Data extraction and analysis
The data extraction of the studies to be included in the systematic

review and meta-analysis was done by two authors independently after
uploading articles into a systematic review data management software

Table 1
PICO criteria for inclusion in the systematic review.

Parameters Inclusion criteria

P - Population
I- Intervention

Adults (>18 years)

Studies that evaluated the effectiveness of educational videos as a

form of preparation for patients undergoing diagnostic procedures

C- Control group patients with standard information for diagnostic
Comparison medical procedures

O - Outcomes Patients’ anxiety, satisfaction, comfort, understanding tolerance

and adherence
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(Rayyan™), ensuring that all data was obtained. After a complete
reading of the studies and using Excel®, the investigators collected the
following data: year and country, type of study, aim, sample, interven-
tion design, measurement instruments, and results.

2.5. Quality assessment

Two authors independently evaluated the selected studies using the
Hawker et al. critical appraisal tool (Hawker et al., 2002), which as-
sesses the studies in nine components (e.g., abstract and title, methods,
and data) considering a four points scale from 1 (Very Poor) to 4 (Good).
Therefore, a final score ranging from 9 (very poor) to 36 (good) was
generated for each study. The ratings were subsequently cross-checked,
and other authors solved discrepancies.

2.6. Meta-Analysis

The meta-analysis included only the anxiety parameter since the
scales used to evaluate satisfaction presented significant heterogeneity
and were not comparable. The other parameters, namely, comfort, un-
derstanding, tolerance, and adherence to the procedure, were evaluated
in a minimal number of studies (one or two), not allowing their inclusion
in the meta-analysis.

To perform the meta-analysis concerning anxiety, seven of the
sixteen studies selected for the systematic review were included, which
measured anxiety using the State-Trait Anxiety Inventory (STAI) scale,
one of the best-established psychological measures of anxiety. It consists
of 40 questions presented on a 4-point Likert scale: the first 20 relate to
the assessment of state anxiety and the remaining 20 to trait anxiety. The
State Anxiety Inventory (STAI-S) was used to perform the meta-analysis,
which assesses how a person feels in a particular situation. Higher scores
indicate higher levels of anxiety (Bradley et al., 2014; Lee et al., 2017;
Vogel et al., 2012; Santos et al., 2018).

The remaining studies were not included in the meta-analysis due to:
(1) not measuring anxiety (Bowers et al., 2017), (2) measuring anxiety
on a different scale (Lattuca et al., 2018; Jamshidi et al., 2013; Tor-
abizadeh et al., 2021; Xia et al., 2019), (3) STAI values were not avail-
able for the experimental and control groups (Pearson et al., 2005) (4)
only measured anxiety, and satisfaction before the procedure (Sun et al.,
2020; Wouters et al., 2019), and (5) the control group also viewed the
educational video (Hu et al., 2020).

Meta-analysis was performed to compare anxiety levels between the
control (without video) and experimental (with video) groups before
and after the procedure. The necessary information to compare before
and after the procedure in both groups was not available. Only two
authors (Ayasrah and Ahmad, 2016; Ahlander et al., 2018) sent the in-
formation requested by the authors of the present article. For the meta-
analysis models, it was considered that the variances were not equal, so
the fixed effects model was used. To assess heterogeneity, that is, the
variability or difference between studies in relation to the estimation of
effects, the I? statistic and the Chi-Square (y?) test and respective p-value
were used. The global effect test was performed using the Z statistic and
its p-value. To assess the variability between studies, Tau? was used.

3. Results
3.1. Included studies

The initial search resulted in a total of 164 studies by searching
PubMed (56), Web of Science (24), and Scopus (84) databases. Two
additional studies were included using references lists of articles from
the electronic databases.

Initially, the studies were independently analyzed by title and ab-
stract by two authors, resulting in twenty-one articles analyzed thor-
oughly. Following this analysis, sixteen studies were selected for
systematic review. Of these, nine studies are related to using an
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educational video in invasive vascular procedures; two studies were
performed in the context of PET, two reported to colposcopy, one in
MR, one related to colonoscopy and one reported endoscopic retrogade
cholangiopancreatography (ERCP). Seven of the sixteen studies selected
for the systematic review were also included in the meta-analysis. Fig. 1
shows the PRISMA sequential diagram of the methodology applied.

3.2. Study characteristics

The articles analyzed used experimental methods, and thirteen of
them presented themselves as randomized clinical trials. (Bowers et al.,
2017; Sun et al., 2020; Lattuca et al., 2018; Jamshidi et al., 2013; Tor-
abizadeh et al., 2021; Xia et al., 2019; Pearson et al., 2005; Ayasrah and
Ahmad, 2016; Ahlander et al., 2018; Ketelaars et al., 2017; Ruffinengo
et al., 2009; Tugwell et al., 2018; Rigatelli et al., 2009; Habibzadeh
et al., 2018).

All sixteen studies included control and experimental groups to
evaluate the effectiveness of the educational video. Specifically, in the
Hu et al. study (Hu et al., 2020), the intervention group watched the
educational video as often as they wanted, unlike the control group, who
observed it only once. In all the other studies (Bowers et al., 2017; Sun
et al., 2020; Lattuca et al., 2018; Jamshidi et al., 2013; Torabizadeh
et al., 2021; Xia et al., 2019; Pearson et al., 2005; Wouters et al., 2019;
Ayasrah and Ahmad, 2016; Ahlander et al., 2018; Ketelaars et al., 2017;
Ruffinengo et al., 2009; Tugwell et al., 2018; Rigatelli et al., 2009;
Habibzadeh et al., 2018), the intervention groups watched the educa-
tional video, contrary to the control group who did not see the educa-
tional video.

Of all the studies included in the systematic review, fourteen of these
evaluated the use of an educational video on patient anxiety (Sun et al.,
2020; Lattuca et al., 2018; Torabizadeh et al., 2021; Xia et al., 2019;
Pearson et al., 2005; Wouters et al., 2019; Hu et al., 2020; Ayasrah and
Ahmad, 2016; Ahlander et al., 2018; Ketelaars et al., 2017; Ruffinengo
et al., 2009; Tugwell et al., 2018; Rigatelli et al., 2009; Habibzadeh
et al., 2018) thirteen assessed its effect on patient satisfaction (Bowers
et al., 2017; Sun et al., 2020; Lattuca et al., 2018; Jamshidi et al., 2013;
Xia et al., 2019; Pearson et al., 2005; Wouters et al., 2019; Hu et al.,
2020; Ahlander et al., 2018; Ketelaars et al., 2017; Ruffinengo et al.,
2009; Tugwell et al., 2018; Rigatelli et al., 2009) and eleven studies
evaluated both variables (Sun et al., 2020; Lattuca et al., 2018; Xia et al.,
2019; Pearson et al., 2005; Wouters et al., 2019; Hu et al., 2020;
Ahlander et al., 2018; Ketelaars et al., 2017; Ruffinengo et al., 2009;
Tugwell et al., 2018; Rigatelli et al., 2009). Patients’ anxiety was also
assessed in three studies (Jamshidi et al., 2013; Ayasrah and Ahmad,
2016; Rigatelli et al., 2009) through hemodynamic parameters: blood
pressure and heart rate.

The effect of watching the video on patient tolerance to the diag-
nostic procedure was evaluated in two studies (Jamshidi et al., 2013;
Rigatelli et al., 2009), and the patient understanding (also considered as
patient’s knowledge) of information related to the procedure in four
(Bowers et al., 2017; Lattuca et al., 2018; Xia et al., 2019; Pearson et al.,
2005). Adherence to the procedure, worry and comfort were assessed in
a single study (Pearson et al., 2005; Hu et al., 2020; Jamshidi et al.,
2013), respectively.

Most of the studies included used previously validated measurement
instruments, i.e., Hospital Anxiety and Depression Scale (HADS), STAI,
Numeric Rating Scale (NRS), Patient’s Experience and Attitude Col-
poscopy Eindhoven questionnaire (PEACE-q) and Cardiac Anxiety
Questionnaire (CAQ); except for eight studies (Bowers et al., 2017; Sun
etal., 2020; Lattuca et al., 2018; Xia et al., 2019; Pearson et al., 2005; Hu
et al., 2020; Tugwell et al., 2018; Rigatelli et al., 2009), which made
modifications and/or used questionnaires developed by the authors.

The qualitative assessment of the studies resulted in a range of
quality scores from 26 points (Bowers et al., 2017) to 36 points (Hu
et al., 2020; Tugwell et al., 2018). The characteristics of these studies
and their quality scores are summarised in Table 2.
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e Different outcomes from
the inclusion criteria (n=2)

Fig. 1. PRISMA sequential diagram.

3.3. Effectiveness of educational video

The effectiveness of the videos was analyzed by comparing the
intervention group (with patients who watch the educational video
regarding diagnostic procedure) with the control group in seven vari-
ables: anxiety, patient satisfaction, comfort, understanding, tolerance,
worry, and adherence.

According to Table 2, in nine of the studies that evaluated the
effectiveness of educational video on anxiety (Sun et al., 2020; Tor-
abizadeh et al., 2021; Hu et al.,, 2020; Ayasrah and Ahmad, 2016;
Ahlander et al., 2018; Ruffinengo et al., 2009; Tugwell et al., 2018;
Rigatelli et al., 2009; Habibzadeh et al., 2018), the intervention groups
demonstrated statistically significant decreases in anxiety levels
compared with a control group. The other four studies (Lattuca et al.,
2018; Pearson et al., 2005; Wouters et al., 2019; Ketelaars et al., 2017)
also reported lower anxiety levels for the intervention group than the
control group, but this difference was not statistically significant. In
Pearson et al. (Pearson et al., 2005) study, there was a significant effect
on patients’ worry on the day of the procedure. Only in Xia et al. (Xia
et al., 2019) study the anxiety level was higher in the experimental
group, although not statistically significant.

The anxiety-related hemodynamic parameters, namely, heart rate
and blood pressure, evaluated in three studies (Jamshidi et al., 2013;
Ayasrah and Ahmad, 2016; Rigatelli et al., 2009), decreased signifi-
cantly in the experimental groups in two (Jamshidi et al., 2013; Rigatelli
et al., 2009) and showed no differences in a third study (Ayasrah and
Ahmad, 2016) compared to the control group.

Regarding satisfaction outcomes, in seven studies that evaluated the
effectiveness of educational video on satisfaction with the diagnostic
procedure (Bowers et al., 2017; Lattuca et al., 2018; Jamshidi et al.,
2013; Xia et al., 2019; Hu et al., 2020; Ruffinengo et al., 2009; Rigatelli
et al., 2009), scores were statistically significantly higher in the inter-
vention group than the control group. The other studies (Bowers et al.,
2017; Pearson et al., 2005; Wouters et al., 2019; Ahlander et al., 2018;
Ketelaars et al., 2017; Tugwell et al., 2018) also reported higher satis-
faction scores for the intervention group than the control group, but this

difference was not statistically significant.

The only study (Jamshidi et al.,, 2013) that formally evaluated
educational video effectiveness on comfort during the diagnostic pro-
cedure showed significantly higher comfort scores in the experimental
group than in the control group. Concerning worry, in Pearson et al.
(Pearson et al., 2005) study, there was a significant effect on patients’
worry on the day of the procedure.

The studies that evaluate the effectiveness of educational video on
understanding (Bowers et al., 2017; Lattuca et al., 2018; Xia et al., 2019;
Pearson et al., 2005), tolerance (Jamshidi et al., 2013; Rigatelli et al.,
2009) and adherence to the diagnostic procedure (Hu et al., 2020)
showed that intervention groups had statistically significantly higher
scores in these parameters compared to the control group.

3.4. Meta-Analysis

3.4.1. Before the procedure

From the analysis of the results in Fig. 2, there is significant het-
erogeneity between the studies (I = 94.062; % =84.198, p = 0.000; z
= 4.266, p = 0.000; Tau? = 0.635), mainly due to the Ayasrah et al.
(Ayasrah and Ahmad, 2016) study. The difference in mean anxiety levels
between the control and experimental groups is positive and significant,
meaning that the control group had significantly higher mean anxiety
levels. There were no statistically significant differences in mean anxiety
levels between the two groups for the remaining studies, which means
that the groups are identical in terms of anxiety levels before the pro-
cedure. From the Forest Plot analysis (Fig. 2), there is some overlap in
the results of the studies.

3.4.2. After the procedure

From the analysis of the results in Fig. 3, there is significant het-
erogeneity among the studies (I> = 95.894; 7% =146.116, p = 0.000; z
=10.582, p =0.000; Tau? = 1.061). After the procedure, the differences
in mean anxiety levels between the control and experimental group were
positive and significant in four studies: Ayasrah et al., Ruffinengo et al.,
Rigatelli et al., and Habibzadeh et al. (Ayasrah and Ahmad, 2016;
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Table 2
Characteristics and quality scores of the eligible studies for the systematic review (n = 16).

Author, Year, Aim Study type Sample Intervention design Measurement instruments Results Quality

Country score

Bowers et al. ( Evaluate the usefulness Randomized Total = 93 CG! - Standard Questionnaires to assess EG with significant 26
Bowers et al.,  of multimedia Controlled CG = 44 information with understanding and higher understanding
2017);2015; presentation on patient Trial EG =49 didactic method satisfaction - pre- and satisfaction
Canada understanding and EG? - Standard procedure scores.

satisfaction in information with

intravascular didactic method +

procedures. multimedia
presentation

Sun et al. (Sun Evaluate the effect of Randomized Total = 198; CG - Standard oral STAI-S%, STAI-T*, and Statistically, 35
et al., 2020), viewing a video on Controlled Asymptomatic: and written satisfaction significant anxiety
2020, China reducing patient anxiety ~ Trial CG =50EG =48 information on the questionnaires- post- decreases in cancer

and increasing image Cancer patients: consultation day; procedure patients of the EG
quality in positron CG =50 EG = 50 EG - Standard oral group.
emission tomography/ and written
CT scan information on the
consultation day +
EV viewed on the
waiting room the
same day

Lattuca et al. ( Assess the incremental Randomized Total = 821 CG - Standard oral VAS®-10 points satisfaction Satisfaction and 35
Lattuca etal.,  value of video on Controlled CG =415 and written VAS —10 points anxiety understanding of
2018), 2018,  coronary angiography Trial EG'! = 406 information and questions information were
France compared to standard EG - Standard comprehension significantly higher in

information on patient information + video questionnaire - pre- EG.

understanding, procedure Anxiety levels did not

satisfaction and anxiety. significantly differ
between EG and CG.

Jamshidietal. (  Evaluate the effect of Randomized Total = 128 CG - Standard Hemodynamic parameters No significant 35
Jamshidi EV® use on satisfaction, controlled CG = 64 information the day - at the day before baseline differences
et al., 2013); comfort, tolerance, and trial EG = 64 before (services procedure and between the CG and
2012, hemodynamic visit); immediately pos- EG in hemodynamic
Iran parameters compared to EG - Standard information; VAS-10 parameters.EG

verbal information in information the day points comfort — 6 h with significantly
coronary angiography before (services visit)  afterwards transfer; Likert lower heart rate and
+ EV scale-(0-4) tolerance - blood pressure post-
immediately afterwards intervention.
transfer; Likert scale-(1-4) Significant higher
satisfaction — 6 h levels of comfort,
afterwards transfer satisfaction, and
tolerance in EG.

Torabizadeh Compare the effect of Randomized Total = 120 CG - verbal DASS-21° (domains of No significant 35
etal. ( DVD’ or SMS® in the controlled CG =40 information + leaflet stress, anxiety, and baseline differences
Torabizadeh provision of information  trial EG1 (DVD) = 40 pre-procedure; EG1 depression) pre-procedure between CG, EG1 and
et al., 2021); for angiography with EG1 (SMS) = 40 (DVD) - EV 15 min + 30 min post-procedure EG2.

2021; leaflets on the pre procedure; EG2 The mean post-
Iran psychological (SMS) — 7 SMS/day intervention scores in
parameters of patients. on the 4 days pre all DASS-21 domains
procedure were significantly
lower among EG1 and
EG2 compared to CG.

Xia et al. (Xia Compare efficacy of EV to Randomized Total=205;  CG - standard Likert-Scale (1-3) for Anxiety and No significant effect in 32
et al., 2019), written informed consent in controlled trial CG=104; written Satisfaction; Multiple-choice anxiety levels between EG e
2019, China patients understanding, EG=101 information questionnaire to evaluate patient’s EC (although with higher

satisfaction and anxiety on EG - standard understanding on ERCP - one to two  anxiety in the EG).
ERCP!? written days pre procedure Significantly increase in EG
information + satisfaction and
EV understanding of ERCP
procedure (potential risks
and complications).

Pearson et al. Evaluate the efficacy of an Randomized Total=79 CG - Standard STAI and Likert-Scale (0-10) for Increase in short-term 32

45], 2005, EV on anxiety, worry, controlled trial ~CG=38 written worry — one-week pre procedure and ~ knowledge.
Australia knowledge and satisfaction EG=41 information immediately pre procedure. Significant main effect of
on colonoscopy EG - Standard Knowledge Questionnaire and video on increasing
written patient Satisfaction Scale (from 1 to ~ knowledge about
information + 5) — immediately pre procedure complications and total
EV knowledge scores

No significant effect on
anxiety or patient
satisfaction, but significant
effect on worry on the day
of the procedure.

(continued on next page)
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Table 2 (continued)
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Higher satisfaction with the
information delivered
significantly associated
with less anxiety.

Wouters et al. ( Evaluate the use of EV in Experimental Total=122 CG - verbal STAL; HADS'!; PEACE-q!2 - No significant baseline 33
Wouters et al.,  reducing consultation CG=61 information; immediately pre- and post- differences between CG and
2019), 2019, time, pre-colposcopy EG=61 EG - verbal procedure EG.

The anxiety levels, and information + EV Anxiety and satisfaction
Netherlands increasing post- were not significantly
colposcopy satisfaction. different in post-
intervention.
Significant reduction in pre-
colposcopy consultation
time.

Hu et al. (Hu Assess the effect of an EV A prospective Total=335  CG - Standard Chinese STAI - one day before,  No significant baseline 36
et al., 2020); by quick response code on  controlled trial CG=169 written and oral 2h pre-procedure + 4h post- differences in anxiety levels
2020; anxiety, adherence, and EG=166 information the day procedure; VAS-10 points for between CG and EG.

China satisfaction in coronary before + EV once; satisfaction — 4h post- Significant lower anxiety
angiography. EG - Standard procedure; 7-item checklist for ~ pre and post procedure in
written and verbal adherence — 2h pre-procedure  both groups compared to
information the day + 1h post-procedure baseline.Significant higher
before + EV as many anxiety in the CG 2h before
times as they want; the
procedure.EG
showed significant higher
adherence and satisfaction.

Ayasrah et al. ( Evaluate the efficacy of EV. Randomized Total=182  CG - Standard oral Hemodynamic parameters — No significant baseline 31
Ayasrah and in reducing pre- cardiac controlled trial CG=91 information; 15-30 min after admission + differences in anxiety levels
Ahmad, catheterization anxiety. EG=91 EG - Educational 2h pre-procedure + 6-24h post-  and hemodynamic
2016); 2016; intervention pre- procedure; STAI-S — 15-30 parameters between CG and
Jordan procedure min after admission + 2h pre- EG.Significant lower pre-

procedure + 6-24h post- and post-procedure anxiety
procedure in
EG.No
significant differences in
hemodynamic parameters
in two times.

Ahlander et al. ( Evaluate the effect of an A prospective Total=97 CG - Standard CAQ'5;STAI-S; HADS; MRI- No significant baseline 33
Ahlander informational video on randomized CG=48 written information; FSS'® differences between CG and
et al., 2018), anxiety and motion controlled trial EG=49 EG - Standard pre-procedure and post- EG.Post-intervention
2018, Sweden artefacts in Cardiac MRI'3 written information procedure; significantly lower

and MPS'4. + EV pre-procedure MRI-AQ!7 (anxiety and relaxation sub-scale scores
relaxation sub-scales) — post- in
procedure and the week post- EG.Post
procedure -intervention lower anxiety
levels in EG, but not
statistically significantly.

Ketelaars et al. ( Evaluate the EV effecton =~ Randomized Total=128 CG - Standard HADS; STAI; RAND-12 No significant baseline
Ketelaars et al., reducing anxiety, controlled trial ~ CG=65 written HSI'®; NRS'? - five days pre- differences between CG and EG. 31
2017); 2017; depression, and pain EG=63 information; procedure and immediately ~ Post
The Netherlands levels in colposcopy. EG - Standard post-procedure -intervention less anxiety,

written especially in extremely anxious

information + EV patients, without significant
differences, and higher EG
satisfaction.

Ruffinengo et al. (  Evaluate the EV effectiveness on Randomized Total=93;  CG - standard STAIL; VAS - five  Significant reduction in pre 33
Ruffinengo reducing anxiety and increasing controlled trial CG=45; information to ten minutes procedure anxiety and increase in
et al., 2009); patient satisfaction with the EG=48 EG - EV + pre procedure satisfaction regarding the
2009; information received on standard informationrmation received.

Italy coronarography. information

Tugwell et al. ( Evaluate the use of EV in Randomized Total=74.CG  CG - written information. STAI measured at home  No significant baseline 36
Tugwell et al., reducing MRI® anxiety, controlled trial =24.EG1(V) EG1 (V) and pre- and post- differences between CG,

2018), 2017, comparing to telephone =25.EG2 — 4min EV.EG2 procedure EG1 and EG2.Post
UK conversations with a (PC) (C')- Phone Call with a Image Quality post- -intervention significant
radiology technician. =25 Radiology technician. procedure lower anxiety and higher

satisfaction in the EG1 and
EG2.

There was no relationship
between anxiety and
motion artefacts.

(continued on next page)
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Table 2 (continued)
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Rigatelli et al. ( Evaluate the Impact of Experimental Total=100 CG - Standard oral STAL Tolerance and No significant baseline 27
Rigatelli et al., multimedia protocols on CG=50 information + 30 min Satisfaction (0-3); differences between CG
2009); 2008; pre-procedure education of EG=50 interview 15 days pre- Heart Rate — 15 days and EG. regarding
Italy patients with congenital procedure EG — Multimedia  pre-procedure and anxiety.Post

heart malformations. program + 30 min immediately post- -intervention significant
interview 15 days pre- procedure lower anxiety and heart
procedure rate, fewer vaso-vagal
episodes, and higher
satisfaction and tolerance
in EG.

Habibzadeh Evaluate the effects of Randomized Total=120 CG - Standard information. ~ STAI-S — 24h pre- No significant baseline 32
et al. ( video-based and combined Controlled CG=30 EG1 (PE) - Peer Education procedure + 30 min differences in anxiety
Habibzadeh peer and video-based peer Trial EG1(PE'?) EG2 (V) -EV pre-procedure scores in the four groups.
et al., 2018); education on anxiety in =30; EG2 EG3 (PE + V) — Peer Significant lower post-

2018; coronary angiography. (V)=30 Education + EV intervention anxiety in the
Iran EG3 (PE + three
V) =30 EGs.No

differences in anxiety
between the three EGs.

1(EV) - Educational Video

2(info) — Information

3(MRI) - Magnetic Resonance

4(MPS) — Myocardial Perfusion Scintigraphy
5(QR) - Quick Response

8(CATH) - Cardiac Catheterization

7(DVD) - Digital Versatile Disc

8(SMS) — Short Message Service

°(T) - Total

19(CcG) - Control Group

(EQ) —Experimental Group

12(PE) - Peer Education

13(V) - Video

4 -Telephone Call

15(VAS) - Visual Analogue Scale

16(STAL-S) — State Trait Anxiety Inventory-State
17(STAL-T) - State Trait Anxiety Inventory-Trait
18(CAQ) - Cardiac Anxiety Questionnaire
19(HADS) - Hospital Anxiety and Depression Scale
20(MRI-FSS) - Magnetic Resonance Imaging - Fear Survey Schedule
21(MRI-AQ) - Magnetic Resonance Imaging- Anxiety Questionnaire
22(DASS-21) - Depression Anxiety Stress Scale-21

Z3(PEACE-q) - Patient’s Experience and Attitude Colposcopy Eindhoven questionnaire

2%(RAND-12 HSI) - RAND-12 Health Status Inventory
25(NRS) - Numeric Rating Scale
26(ERCP) - Endoscopic retrogade cholangiopancreatography

Nodel Sudy name Saistcs for each study Sdifin means and95%C1 Weight(Fxed)  Weight(Random) Residual (Fixed)
Stddff  Standard Lower Upper Relative Relatve Reltive Reltive Std Std Std Std Std Std
inmeans error  Varance  lmt Imt  Z-Vake p-Vake weight  weight  weight weight Residual Residual Residual Residual Residual Residual
Alanderetal, 2018 0000 0165 0027 -0323 0323 0000 1000 29 1713 239 034
fyasrahetal 2016 1762 0175 0031 1419 2104 10087 0000 —— IR 1705 915 203
Rigabietal 2008 -003 0200 0040 0431 0353 0195 0845 1626 1681 209 039
Habbzadehetal, 2017 -0.193 0259 0067 -0700 0314 -0746 0456 971 1616 218 058
Tugwel 2017etal, 0060 0286 0082 -0620 0500 -0210 0833 786 1583 147 040
Peunl.etal 2017 0008 0177 0031 -0355 0338 -0047 0962 2081 1703 224 035
Fixed 0344 0081 0007 0185 0502 4266 0000 <&
250 125 000 125 250
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point  Standard Lower Upper Tau Standard
Model Studies estimate eror  Yariance limit limit Z-value  P-value Q-value df(Q) P-value I-squared Squared Emor  Variance Tau
Fived [ 0,344 0,081 0,007 0,186 0502 4,266 0,000 84198 5 0,000 94,062 0635 0443 0.201 0,797
Random [ 0,252 0337 0113 0,408 0312 0747 0,455

Fig. 2. Forest Plot compares anxiety levels before the exam, between the experimental and control groups, and model statistics.

Ruffinengo et al., 2009; Rigatelli et al., 2009; Habibzadeh et al., 2018).
Although the differences are not statistically significant in the remaining
three studies, they are positive, revealing that the experimental group
has lower anxiety levels after the procedure. From the Forest plot

analysis (Fig. 3), there is no overlap of the results of the studies. How-
ever, they show the same trend, i.e., the experimental group shows
lower anxiety levels than the control group. Globally this trend is sta-
tistically significant.
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Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared

Number Point Standard Lower Upper Tau Standard
Model Studies estimate error Variance limit limit Z-value  P-value Q-value df (@) P-value I-squared Squared Error Variance Tau
Fixed 7 0843 0,080 0,008 0687 0,993 10582 0,000 146,116 3 0,000 95,894 1,081 0672 0,451 1,030
Random 7 0,956 0,338 0,153 0175 1.737 233 0016

Fig 3. Forest Plot compares anxiety levels after the exam, between the experimental and control groups, and model statistics.

4. Discussion

This systematic review evaluates the effectiveness of educational
videos in patients undergoing diagnostic procedures, targeting their
anxiety and satisfaction. The effects on patient anxiety were also
assessed by meta-analysis since the heterogeneity in satisfaction mea-
sures does not allow to perform it with this variable. In addition, it was
possible to evaluate the impact of educational videos on patients‘ com-
fort, understanding, tolerance, and adherence in a smaller number of
studies.

4.1. Anxiety

Concerning the anxiety of patients undergoing diagnostic proced-
ures, it was evidenced that the use of educational videos to provide in-
formation results in its decrease, as verified in nine studies (Bowers
et al., 2017; Torabizadeh et al., 2021; Hu et al., 2020; Ayasrah and
Ahmad, 2016; Ahlander et al., 2018; Ruffinengo et al., 2009; Tugwell
et al., 2018; Rigatelli et al., 2009; Habibzadeh et al., 2018).

Of the sixteen studies included in this systematic review, two of these
also compared the provision of information through educational videos
with telecommunications for the same purpose and compared it with
standardized information, either verbal or written. Tugwell et al.
(Tugwell et al., 2018) and Torabizadeh et al. (Torabizadeh et al., 2021)
have shown that both methods effectively reduce anxiety. Torabizadeh
etal. (Torabizadeh et al., 2021) also found that an educational video was
more effective when compared to a phone call with a health profes-
sional, although not to a statistically significant degree.

Five studies (Lattuca et al., 2018; Xia et al., 2019; Pearson et al.,
2005; Wouters et al., 2019; Ketelaars et al., 2017) showed no significant
differences in anxiety after viewing an educational video. However, the
Lattuca et al. (Lattuca et al., 2018) study found a tendency towards
anxiety decrease. Additionally, the authors noticed that patients had a
more robust understanding of the procedure and its potential risks.
Similarly, Pearson et al. (Pearson et al., 2005) report that patients who
watch a video on the colonoscopy procedure remembered more infor-
mation regarding complications and had greater overall understanding
than those who did not, and a higher level of satisfaction with the in-
formation received through the video was significantly associated with
lower anxiety during pre-admission and on the day of the colonoscopy.
Although there was no significant effect on anxiety in the patients who
watched the video, these patients-reported less worry on the day of the
procedure. On the other hand, in a study concerning colposcopy,
Wouters et al. (Wouters et al., 2019) hypothesized that the lack of sig-
nificant decreases of anxiety levels related to the animated video might
be due to the internet offering easy access to all kinds of medical in-
formation. As a result, some patients tend to search for information
about the procedure they will be submitted to, making them more
informed. Furthermore, the pre-colposcopy consultation time in the
women who looked at the animated video was lower than in the control

group. Ketelaars et al. (Ketelaars et al., 2017) is also a study related to
colposcopy. Although the educational video did not significantly reduce
anxiety, there was a decrease in anxiety levels among the more anxious
patients, and most patients responded positively to the video. Finally,
Xia et al. (Xia et al., 2019) study aimed to deliver patients adequate
comprehension of an ERCP procedure’s risks and adverse events. The
video show adverse effects like hemorrhageand perforation. These im-
ages increase the patient’s understanding of the ERCP possible risks and
problems, but some patients’ anxiety levels are raised, particularly
young females. The authors believed that these patients were unpre-
pared to observe an ERCP procedure. These results highlight the need to
ask patients if they want to see any procedure-related images, especially
considering more aversive procedures.

Heart rate and blood pressure, evaluated in three studies, decreased
in the experimental groups in two (Jamshidi et al., 2013; Rigatelli et al.,
2009) and showed no differences in a third study compared to the
control group. In the first study by Jamshidi et al. (Jamshidi et al.,
2013), hemodynamic parameters were measured before providing in-
formation and immediately after. In contrast, Rigatelli et al. (Rigatelli
et al., 2009) measured fifteen days before the diagnostic procedure and
immediately after the second study.

The use of a low-cost device, as an educational video, is of great
importance since anxiety in patients undergoing diagnostic tests com-
promises diagnostic quality due to involuntary patient movements
(Basso et al., 2009) and interferes with service workflow related to
healthcare pressure to calm down the patient (Vogel et al., 2012) and
eventual demanding of image repetition. (Vogel et al., 2012; Basso et al.,
2009); Finally, anxiety during medical procedures enhances a patient’s
negative experience (Grilo et al., 2017; Vogel et al., 2012), increasing
the likelihood of non-adherence or postponing subsequent screening
tests. (Pehlivan et al., 2011).

4.2. Satisfaction

Thirteen of the sixteen studies included in this systematic review
evaluated satisfaction. Twelve of them reported increased satisfaction
after watching an educational video, although only seven were statis-
tically significant. As Wouters et al. (Wouters et al., 2019) mentioned,
the absence of significant differences between groups in satisfaction
after viewing an educational video may be because patients currently
tend to ask health professionals about the entire procedure until they are
satisfied.

Patient satisfaction is one of the dimensions of healthcare quality and
an essential metric for quality assessment (Pehlivan et al., 2011). High
levels of patient satisfaction also empower patients to participate in
managing their treatment, diagnostic and overall health (WHO, 2021).

4.3. Other variables

The level of comfort patients experienced, when evaluated, was
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shown to be increased in the groups that received the video. The same
occurs with tolerance to the procedure, adherence, and understanding.
These results mean that the levels of comfort, tolerance, adherence, and
understanding of the procedure may be related to the patients’ ability
obtained from the educational videos.

4.4. Strengths and limitations

The results of this systematic review are of clinical relevance since
they demonstrate that viewing an educational video about diagnostic
procedures effectively reduces anxiety and increases patient satisfac-
tion, which was the main objective of the study. In addition, increased
comfort, tolerance, understanding, and adherence to the procedure were
also reported. In the development of this systematic review, some lim-
itations were identified. The study search strategy, although structured,
cannot be considered flawless and may have omitted some relevant
studies. Another limitation is the small number of scientific studies
related to this topic, considering that our systematic review is related to
diagnostic medical procedures in general. There are several educational
videos implemented in multiple hospitals. Nevertheless, few have been
studied to evaluate their effectiveness on patients. Finally, using mea-
surement instruments is not common to all studies, creating correlations
biases.

Additional studies that evaluate the effectiveness of educational
videos already implemented in-hospital services are suggested.
Furthermore, given the heterogeneity in the measurement instruments
and the small number of articles included in the systematic review,
additional studies are recommended to effectively conclude the effec-
tiveness of educational videos on the anxiety and satisfaction of patients
undergoing diagnostic procedures and comfort, tolerance, understand-
ing, and adherence to the procedure.

5. Conclusions and implications of the study

To our knowledge this review is the first to evaluate the effectiveness
of educational videos in patients undergoing diagnostic procedures
concerning their anxiety, satisfaction, comfort, understanding, adher-
ence, and tolerance.

The results suggest that educational videos effectively reduce anxiety
and increase the satisfaction of patients who have been submitted to
diagnostic procedures. This methodology also seems to contribute to
greater understanding, comfort, tolerance, and adherence to the pro-
cedures performed. Compared to other forms of information, such as
verbal information or pamphlets, educational videos showed more sig-
nificant advantages. To ensure their success, patients should have access
to the videos before undergoing the procedure.

Although future studies will be required to have more evidence that
may confirm the current results, this systematic review and meta-anal-
ysis will assist health professionals in preparing patients for diagnostic
procedures by using practical tools. These results will also improve the
patient’s knowledge and experience of performing diagnostic
procedures.
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