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ABSTRACT
Objective Waiting time is inevitable during 
cardiovascular (CV) care. This study examines whether 
waiting room- based CV education could complement CV 
care.
Methods A 2:1 randomised clinical trial of patients in 
waiting rooms of hospital cardiology clinics. Intervention 
participants received a series of tablet- delivered CV 
educational videos and were randomised 1:1 to receive 
another video on cardiopulmonary resuscitation (CPR) or 
no extra video. Control received usual care. The primary 
outcome was the proportion of participants reporting 
high motivation to improve CV risk- modifying behaviours 
(physical activity, diet and blood pressure monitoring) 
post- clinic. Secondary outcomes: clinic satisfaction, CV 
lifestyle risk factors (RFs) and confidence to perform CPR. 
Assessors were blinded to treatment allocation.
Results Among 514 screened, 330 were randomised 
(n=220 intervention, n=110 control) between 
December 2018 and March 2020, mean age 53.8 
(SD 15.2), 55.2% male. Post- clinic, more intervention 
participants reported high motivation to improve CV 
risk- modifying behaviours: 29.6% (64/216) versus 
18.7% (20/107), relative risk (RR) 1.63 (95% CI 1.04 
to 2.55). Intervention participants reported higher clinic 
satisfaction RR: 2.19 (95% CI 1.45 to 3.33). Participants 
that received the CPR video (n=110) reported greater 
confidence to perform CPR, RR 1.61 (95% CI 1.20 to 
2.16). Overall, the proportion of participants reporting 
optimal CV RFs increased between baseline and 30- day 
follow- up (16.1% vs 24.8%, OR=2.44 (95% CI 1.38 
to 4.49)), but there was no significant between- group 
difference at 30 days.
Conclusion CV education delivery in the waiting 
room is a scalable concept and may be beneficial to CV 
care. Larger studies could explore its impact on clinical 
outcomes.
Trial registration number ANZCTR12618001725257.

INTRODUCTION
Patient education is an integral aspect of disease 
management and prevention. Among those with 
cardiovascular disease (CVD), low health literacy 
is an independent predictor of mortality.1 Further-
more, as poor survival rates from out- of- hospital 
cardiac arrest (OHCA) gain increased attention,2 
community education in cardiopulmonary resus-
citation (CPR) is becoming an important focus of 
OHCA management guidelines.3 Patients with CVD 
use healthcare more than the general population,4 
and for each contact waiting roomtime is often 

longer than consultation time.5 This time could be 
used to deliver health information, but delivery of 
generic information is associated with little effect.6 
Digital health technology presents an opportunity 
to deliver targeted interventions to patients while 
they wait, providing information on health condi-
tions of interest and their risk factors.

Video- based educational interventions are 
feasible to deliver in waiting rooms, potentially 
scalable to large populations, and there is some 
evidence supporting their potential health benefit.7 
One randomised clinical trial (RCT) of video- based 
education delivered to 327 women prior to their 
antenatal clinic appointment demonstrated a signif-
icant improvement in knowledge, exercise, and diet 
behaviours compared with control.8 Yet, another 
RCT of a stroke educational video delivered to 329 
waiting non- acute emergency department patients 
failed to demonstrate any improvement in CVD- 
related lifestyle metrics at 3 months.9 Another small 
(n=100) emergency department- based RCT found 
participants who watched a 1 min CPR educational 
video performed CPR better than a control.10 To 
our knowledge, there are no examples of educa-
tion provision to waiting cardiology patients. 
This population reports high motivation to make 
behaviour change,11 demonstrates a strong interest 
in CPR education,12 and may be more receptive to 
receiving CVD- focused education than unselected 
populations from primary care or the emergency 
department. Motivation is a key precursor to life-
style change in educational interventions,13 and self- 
reported confidence to perform CPR is commonly 
used to describe layperson attitudes towards CPR.14

The While You’re Waiting study aimed to 
examine in an RCT the effectiveness of a patient- 
centred, CVD- focused educational intervention in 
the waiting room of daily- run Rapid Access Cardi-
ology (RAC) clinics15 on motivation to improve 
CVD- risk modifying behaviours, satisfaction with 
clinic services and lifestyle behaviours. In a parallel 
sub- study, we examined the effectiveness of addi-
tional CPR- specific education on confidence to 
perform CPR in the community.

METHODS
Study design
While You’re Waiting is a single- centre, single- blind, 
2:1 parallel designed RCT of patients in the waiting 
room of a RAC within a tertiary teaching hospital in 
Sydney, Australia (figure 1). The methods and inter-
vention are described in detail elsewhere.16 The 
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study was delivered via a REDCap survey tool on a computer-
ised tablet device with the support of trained research staff. This 
integrated consent, randomisation, baseline data collection, and 
video delivery if the participant was randomised to intervention.

Participants
The study population was patients presenting to RAC, Westmead 
Hospital (Sydney, Australia). The RAC is a cardiologist- led, 
hospital co- located clinic that provides assessment and manage-
ment of low- intermediate risk patients with suspected coronary 
heart disease.15 Many patients presenting to this clinic have 
multiple CVD risk factors.17 Thus, targeting this patient popula-
tion with CVD risk factor education presents an opportunity to 
increase CVD health literacy, lifestyle change, motivation, and 
ultimately health outcomes.

Patients older than 18 years were eligible. Those too unwell 
(physically or mentally) to complete surveys and/or watch videos 
or with insufficient English language competency to provide 
informed consent were excluded. A log was kept of all partic-
ipants screened. All participants provided informed consent via 
an eConsent integrated into the delivery platform.

Patient and public involvement
The intervention was co- designed with patients, consumers, 
healthcare providers and researchers and is detailed elsewhere.16 
Briefly, 21 patients with CVD identified through a consumer 
organisation contributed to identifying appropriate video 
content for the intervention programme through rating videos 
on content utility and likelihood of motivating lifestyle change. 
Survey data from consumers on CPR confidence informed the 
sample size calculation for the trial. The 2:1 randomisation 
design enabled more participants to receive the intervention, 
and control participants were offered the intervention after the 
trial. Integration of consent, baseline data collection, interven-
tion delivery and outcome assessment was designed to reduce 
participant time burden. We plan to disseminate study results to 
participants following publication.

Randomisation
Participants were randomised 2:1 (intervention:control). The 
randomisation sequence was developed by the study statistician 
(SM) using the Randomise R library of R statistical software 
(V.3.5.1) in blocks of 3. The intervention allocation sequence 
was incorporated into RedCap such that treating clinic doctors, 
recruiting staff and outcome assessors were blinded to patient 
treatment allocation. Due to constraints of the RedCap rando-
misation stratification module that requires participants to be 
randomised on a separate device, impacting both study flow and 
blinding, the decision was taken to not stratify randomisation 
according to baseline characteristics.

Intervention programme
The intervention programme comprised a curated series of 
cardiovascular risk modification videos delivered on tablet 
computer devices in the clinic waiting room. Video selection 
occurred as previously described.16 All videos were from repu-
table sources (including the Australian and British Heart founda-
tions, Healthy WA, and the Better Health Channel) and did not 
contain advertisements.

Intervention participants were initially asked about their: (1) 
level of health knowledge (low, medium or high) and (2) topics 
of interest (physical activity, medications, diet, hypertension, 
heart attack or general education). According to a pre- specified 
algorithm, this information was used to select a set of videos 
for the participant to watch. Videos highly rated by staff and 
consumers were presented first. It was expected the number of 
videos watched would vary according to participant preference 
and length of wait. When the patient was called in for their 
appointment or they had finished the programme, the tablet was 
returned to clinic administration staff.

Cardiopulmonary education: a random sub- sample of inter-
vention participants received another video on compression- 
only CPR prior to receiving their customised list of CVD videos.

Control
Following completion of eConsent and baseline surveys on study 
tablets, control participants proceeded through usual care in the 
clinic waiting room, which comprised of educational posters/
pamphlets and a small central television.

Trial procedures
All participants were assessed on three separate occasions:

 ► Baseline: demographic information, self- reported lifestyle 
behaviours, CPR confidence (online supplemental appendix 
1).

 ► Immediately post- clinic: motivation to improve diet, exer-
cise and blood pressure monitoring, satisfaction with clinic 
experience, and CPR confidence, willingness and knowledge 
(online supplemental appendix 2).

 ► Thirty- day follow- up: self- reported levels of CV lifestyle 
risk factors, motivation to improve diet and exercise, CPR- 
related items (online supplemental appendix 3).

Baseline clinical and medical history assessment was collected 
from routine clinical management systems. All other information 
was collected on study tablets via participant self- report.

Primary outcome (post-clinic)
Highly motivated to improve CVD-health related behaviours
The primary outcome was defined if a participant responded ≥6 
on a 7- point Likert scale for ≥2/3 lifestyle behaviours. Partic-
ipants reported their agreement with three stem statements: 

Figure 1 Enrolment of participants in the While You’re Waiting 
Randomised Clinical Trial. CPR, cardiopulmonary resuscitation.
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‘Attending the clinic today motivated me to improve my physical 
activity/diet/regularly measure my blood pressure’.

Secondary outcomes
Post- clinic

 ► Clinic satisfaction: defined if participants reported ≥6 on a 
7- point Likert scale for ≥2/3 of three statements on satisfac-
tion: ‘I am satisfied with the waiting time/education/overall 
clinic today’.

 ► Confidence to perform CPR: defined if participants 
responded ≥4 on a 5- point Likert scale of agreement to ‘I 
am confident in my ability to perform CPR’.

 ► Willingness to perform CPR: defined if participants responded 
‘yes’ to the question ‘Would you perform CPR on someone 
you know/a stranger’.

 ► CPR knowledge: true/false question: ‘To perform CPR, 
you MUST do breaths AND compressions’ (correct 
answer=false).

Thirty- dayday follow- up
 ► Lifestyle (exercise and diet) behaviours: defined if partic-

ipants reported meeting thresholds for ≥2/3 measures 
(>30 min a day for most days of exercise, >4 serves of vege-
tables per day and >1 serve of fruit per day). Recommended 
thresholds were defined according to the National Vascular 
Disease Prevention Alliance 2012 clinical guidelines.18

 ► Motivation to improve physical activity and diet: defined 
if participants reported ≥6 on a 7- point Likert scale for 2 
stem statements on physical activity and diet, that is, ‘I am 
currently motivated to improve my physical activity/diet’.

 ► CPR confidence, willingness and knowledge as previously 
defined.

Statistical considerations

Study power and sample size
For the main study, a sample size of 330 had 80% power, allowing 
for 5% attrition, to detect a relative increase of 41% (RR 1.41) 
in the proportion of intervention participants reporting high 
motivation to make lifestyle change. A low attrition rate was 
assumed as outcomes were collected immediately post- clinic, 
and a control proportion of 40% was selected based on evidence 
that patients with chest pain report high motivation for lifestyle 
change (mean 6 on a 7- point Likert scale).11

For the sub- study, a sample size of 220 (1:1 intervention:con-
trol ratio), with 5% attrition, had 80% power to detect a relative 
increase of 37% (RR 1.37). A control rate of 50% was based on 
data from a survey of CPR confidence administered to 100 visi-
tors entering Westmead Hospital in September 2018.19

ANALYTICAL APPROACH
All analyses were pre- specified in a statistical analysis plan and 
were conducted according to intention to treat principles. Anal-
yses were performed using R statistical software (V.3.6.1). All 
tests were two tailed, a p value of <0.05 was considered signif-
icant and relative risks are reported with 95% CIs. Normally 
distributed continuous variables were expressed as mean and SD. 
Non- normally distributed variables were expressed as median 
and IQR.

The primary analysis for the main and sub- study used a log 
binomial model adjusted for age, gender, time spent in clinic 
and educational level. Binary secondary outcomes followed a 
similar approach. When relevant baseline measures of outcome 
variables were available (ie, baseline CPR confidence in the CPR 

substudy), they were also included in statistical models. Primary 
analysis was a complete- case analysis. Multiple imputation was 
not pre- specified and hence not used.

Pre- specified analyses of intervention participants who 
watched ≥2 videos and participants with no previous CPR 
training were conducted. Exploratory sub- group analyses 
assessing treatment effect according to age, sex, educational 
level, body mass index, blood pressure, diabetic status, ethnicity, 
referral type and waiting time were undertaken.

RESULTS
Between December 2018 and March 2020, 514 patients 
attending clinics were screened, 330 randomised (figure 1), 
97.8% (323/330) assessed post- clinic and 93.0% (307/330) 
at 30- day follow- up (figure 1). Recruitment closed when the 
sample size was achieved. Median time in clinic was 115 min 
(IQR 90–149). Mean participant age was 53.8 (SD 15.2), 55.2% 
(182/330) were male and 50.9% (168/330) had previously 
completed formal CPR training. The intervention arm reviewed 
a median of 2.0 (IQR 1.0-4.0) videos, 92.7% (204/220) watched 
at least one video and 63.2% (139/220) watched greater than 
or equal to two videos. Most baseline characteristics were well 
matched (table 1). Data completeness is included in online 
supplemental table 1.

Motivation, satisfaction and lifestyle behaviours
The primary outcome of high motivation to improve CVD risk- 
modifying behaviours post- clinic occurred in 29.6% (64/216) 
of intervention participants compared with 18.7% (20/107) of 
control participants (RR 1.63 (95% CI 1.04 to 2.55), figure 2). 
This result was robust to a worst- case analysis for missing data. 
More intervention participants reported high clinic satisfac-
tion than control participants (42.1% (91/216) versus 19.6% 
(21/107), RR 2.19 (95% CI, 1.45, 3.33)). The 139/220 interven-
tion participants who watched ≥2 videos demonstrated a larger 
difference (figure 2). Between baseline and 30 days, the propor-
tion of all participants reporting achieving ≥2/3 diet and physical 
activity thresholds increased (16.1% vs 24.8%, OR=2.44 (95% 
CI 1.38 to 4.49), see figure 2); however, there was no significant 
difference between groups at 30 days (figure 2, table 2).

CPR confidence, willingness and knowledge among CPR video 
recipients
Post- clinic, self- reported confidence to perform CPR was 
achieved in 57.8% (63/109) of participants that viewed the 
CPR video compared with 36.4% (39/107) of control partic-
ipants (RR 1.61 (95% CI 1.20 to 2.16), figure 2). There was 
a greater difference among the 162/330 participants with no 
prior CPR training (45.8% (22/49) confident vs control – 16.0% 
(8/53) confident, RR 2.50 (95% CI 1.24 to 5.04)). Willingness 
to perform CPR on someone they knew was higher in those that 
received the CPR video compared with control (RR 1.36 (95% 
CI 1.15 to 1.62), and willingness to perform CPR on a stranger 
was also higher (RR 1.43 (95% CI 1.18 to 1.72)). CPR video 
recipients were more likely to correctly answer the CPR knowl-
edge question (RR 3.80 (95% CI 2.13 to 6.77)).

At 30 days, the difference in CPR knowledge was maintained 
(39.8% (41/103) vs 14.7% (15/102), RR 2.72 (95% CI 1.60 
to 4.64). Differences in confidence and willingness no longer 
reached significance (RR 1.25 (95% CI 0.97 to 1.60), RR 1.10 
(95% CI 0.94 to 1.29) for someone known, RR 1.14 (95% CI 
0.95 to 1.35) for a stranger (figure 2)).
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Ancillary analyses
Exploratory subgroup analyses are shown in figure 3. Heteroge-
neity of effect of the study intervention on the primary outcome 
was suggested according to gender (p=0.012). No other signif-
icant subgroup interactions were identified for the primary 
outcome or the main outcome of the CPR sub- study.

DISCUSSION
It is well- known that positive lifestyle change reduces CVD- 
related mortality.20 This RCT found a patient- centred, 
tablet- delivered educational programme on cardiovascular 
risk significantly increased motivation to improve CVD risk- 
modifying behaviours and clinic satisfaction (figure 4). Provision 
of an additional brief CPR video significantly increased confi-
dence, knowledge and willingness to perform CPR post- clinic. 

Overall, the proportion of participants reporting achieving 
diet and exercise thresholds was significantly higher at 30- day 
follow- up than baseline (figure 2), though the difference between 
groups did not reach statistical significance. Differences in other 
key outcomes also attenuated and became non- significant at 
30- day follow- up. Additional analyses examining intervention 
participants who watched ≥2 videos suggest the intervention 
may be more effective in patients who were more engaged with 
the intervention (figure 2). Ancillary subgroup analysis suggests 
females were more likely to achieve the primary outcome than 
males. This may be due to differences in healthcare attitudes, 
intervention material and delivery, or chance. Further research 
to explore reasons for intervention effectiveness among different 
patient populations is needed.

Table 1 Baseline demographic characteristics

Baseline characteristics
Control
(n=110)

Intervention total
(n=220)

Additional CPR video
(n=110)

No CPR video
(n=110)

Total
(n=330)

Age, mean (SD) 53.0 (±15.0) 54.2 (±15.4) 54.1 (±15.2) 54.2 (±15.6) 53.8 (±15.2)

Male, n (%) 70 (63.6) 112 (50.9) 56 (50.9) 56 (50.9) 182 (55.2)

Ethnicity, n (%)

  Aboriginal/Torres Strait Islander 2 (1.8) 2 (0.9) 1 (0.9) 1 (0.9) 4 (1.2)

  European 39 (35.5) 83 (37.7) 37 (33.6) 46 (41.8) 122 (37.0)

  Asian (South, East, South- East) 38 (34.5) 65 (29.5) 34 (30.9) 31 (28.2) 103 (31.2)

  Middle East and North African 10 (9.1) 27 (12.3) 12 (10.9) 15 (13.6) 37 (11.2)

  Other 21 (19.1) 43 (19.5) 26 (23.6) 17 (15.5) 64 (19.4)

Education, n (%)

  Completed tertiary qualification 56 (50.9) 115 (52.3) 66 (60.0) 49 (44.5) 171 (51.8)

  Confident* to perform CPR 43 (39.1) 80 (36.4) 42 (38.2) 38 (34.5) 123 (37.3)

  Completed formal CPR training 57 (51.8) 111 (50.5) 61 (55.5) 50 (45.5) 168 (50.9)

  Total time spent in clinic, median time (IQR) 120.0 (91.5–152.2) 113.0 (89.5–144.5) 117.0 (86.0–140.0) 110.0 (90.0–149.5) 115.0 (90.0–149.0)

Number of videos watched

  Median videos (IQR) – 2.0 (1.0–4.0) 2.0 (1.0–4.0) 2.0 (1.0–6.0) 1.0 (1.0–3.0)

Reason for referral, n (%)

  Typical chest pain 16 (14.5) 45 (20.5) 24 (21.8) 21 (19.1) 61 (18.5)

  Atypical chest pain 57 (51.8) 83 (37.7) 37 (33.6) 46 (41.8) 140 (42.4)

  Arrhythmia 16 (14.5) 38 (17.3) 21 (19.1) 17 (15.5) 54 (16.4)

  Syncope 6 (5.5) 11 (5.0) 7 (6.4) 4 (3.6) 17 (5.2)

  Heart failure evaluation 4 (3.6) 9 (4.1) 5 (4.5) 4 (3.6) 13 (3.9)

  Other 9 (8.2) 17 (7.7) 9 (8.2) 8 (7.3) 26 (7.9)

Lifestyle – self- reported, n (%)

  Diabetes 14 (12.7) 54 (24.5) 27 (24.5) 27 (24.5) 68 (20.6)

  Hyperlipidaemia 56 (50.9) 98 (44.5) 54 (49.1) 44 (40.0) 154 (46.7)

  Hypertension 46 (41.8) 103 (46.8) 51 (46.4) 52 (47.3) 149 (45.2)

  Existing coronary heart disease 16 (14.5) 40 (18.2) 20 (18.2) 20 (18.2) 56 (17.0)

  Family history of coronary heart disease 43 (39.1) 84 (38.2) 41 (37.3) 43 (39.1) 127 (38.5)

  Current smoker 20 (18.2) 41 (18.6) 18 (16.4) 23 (20.9) 61 (18.5)

  30 min exercise on most days or greater 52 (47.2) 86 (39.0) 37 (33.6) 49 (44.5) 138 (41.8)

  Greater than four serves of vegetables per 
day

13 (11.8) 14 (6.4) 9 (8.2) 5 (4.5) 27 (8.2)

  Greater than one serve of fruit per day 65 (59.1) 117 (53.2) 56 (50.9) 61 (55.5) 182 (55.2)

Clinical assessment

  Height (cm) 169.3 (±9.2) 167.6 (±10.0) 168.2 (±9.5) 167.1 (±10.5) 168.2 (±9.7)

  Weight (kg) 85.4 (±20.3) 83.3 (±20.2) 82.1 (±18.6) 84.6 (±21.6) 84.0 (±20.2)

  BMI (kg/m2) 29.6 (±6.0) 29.6 (±6.5) 29.1 (±6.4) 30.2 (±6.5) 29.6 (±6.3)

  SBP (mm Hg) 128.4 (±18.0) 130.9 (±18.3) 130.2 (±19.6) 131.6 (±16.9) 130.1 (±18.2)

  DBP (mm Hg) 79.1 (±9.5) 79.4 (±10.4) 78.6 (±10.2) 80.1 (±10.5) 79.3 (±10.1)

Confident to perform CPR= self- reported confidence ≥4/5.
BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.
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Our literature review identified no similar RCTs of 
educational interventions in cardiology clinic waiting 
rooms. However, study results are broadly consistent with 
non- randomised emergency department- based studies 

demonstrating waiting room education improved health 
service satisfaction.21 22

Multiple studies have shown that exposure to CPR videos can 
improve CPR performance10 23 and confidence to perform CPR.24 

Figure 3 Subgroup analyses of primary outcomes. Based on age, 
gender, education, ethnicity, referral type, waiting time, blood pressure, 
body mass index and diabetic status. P value describes whether 
intervention effect differs between subgroups for the two primary 
outcomes.

Figure 2 (A) Participant motivation and lifestyle behaviours post- clinic 
and at 30- day follow- up. (B) CPR confidence, willingness and knowledge 
post- clinic and 30 days all outcomes adjusted for age, gender, education 
and total waiting time. *P<0.05, **p<0.01. All p values are relative to 
control participants unless stated otherwise.

Table 2 Primary and secondary analyses and sensitivity analysis restricted to participants who watched ≥2 videos

Control
(n=107 post- clinic, 102 
at 30 days) (n (%))

Intervention (n=216 post- clinic (139 
≥2 videos)), 205 at 30 days (133 
≥2 videos) (n (%))

Relative risk 
(unadjusted) P value

Relative risk
(adjusted) P value

Post- clinic

Primary outcome

Motivation to improve health behaviours (exercise, diet and blood pressure monitoring)

Highly* motivated 20 (18.7) 64 (29.6) 1.59 (1.02 to 2.47) 0.04 1.63 (1.04 to 2.55) 0.03

≥2 videos 20 (18.7) 46 (33.1) 1.77 (1.12 to 2.81) 0.01 1.90 (1.20 to 3.00) 0.01

Secondary outcomes

Satisfaction with clinic experience (waiting time, education and clinic overall)

Highly* satisfied 21 (19.6) 91 (42.1) 2.15 (1.42 to 3.25) <0.001 2.19 (1.45 to 3.33) <0.001

≥2 videos 21 (19.6) 62 (44.6) 2.27 (1.48 to 3.48) <0.001 2.35 (1.53 to 3.60) <0.001

Follow- up (30 days)

Motivation to improve exercise and diet only

Highly motivated† 30 (29.4) 60 (29.3) 1.0 (0.69 to 1.44) >0.9 0.99 (0.69 to 1.43) >0.9

≥2 videos 30 (29.4) 43 (32.3) 1.1 (0.75 to 1.62) 0.63 1.07 (0.73 to 1.58) 0.72

Actual lifestyle behaviours (exercise, vegetable intake and fruit intake)

Optimal‡ lifestyle 28 (27.5) 48 (23.4) 1.0 (0.71 to 1.40) >0.9 0.82 (0.55 to 1.23) 0.33

≥2 videos 28 (27.5) 34 (25.6) 0.98 (0.66 to 1.43) >0.9 0.92 (0.60 to 1.41) 0.70

Bold values are statistically significant.
*Highly motivated/satisfied = ≥6/7 for ≥2/3 of lifestyle behaviours/satisfaction measures.
†Highly motivated = ≥6/7 for 2/2 lifestyle behaviours.
‡Optimal = self- reported lifestyle behaviours achieving guideline indicated thresholds for ≥2/3 of exercise, vegetable intake and fruit intake. All measures adjusted for age, 
gender, educational level and total time in clinic.
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A recent systematic review found that community focused CPR 
interventions improve 30- day survival from OHCA (OR 1.34; 
95% CI 1.14 to 1.57).25 Waiting room delivery of CPR educa-
tion is a novel approach with substantial reach and is likely to be 
easily scaled. Our study demonstrates delivering CPR education 
in the clinic waiting room is feasible and effective in improving 
confidence and willingness to perform CPR. The sub- analysis 
among participants with no previous CPR training indicated 
intervention impact may be higher within this group suggesting 
that this type of intervention may be particularly useful in areas 
of low health literacy or low knowledge of CPR.

Clinical implications
As pressure on public health systems mounts and patients wait 
longer,26 interventions of this nature could contribute to patient 
care in various healthcare settings. Educational interventions 
such as this are low cost and while their effect sizes on direct 
health outcomes are likely to be small, they are amenable to 
provision at scale. As such, the observed effect would need not 
be large to justify scaled implementation. Using time otherwise 
not used effectively during patient care makes good clinical 
sense, and if it empowers patients to understand and self- manage 
their condition is likely to have additional health and economic 
benefits.

The large immediate intervention effect on motivation shown 
in our study could also be harnessed to engage patients in longer 
term behaviour change interventions. Taking the opportunity of 
the clinic visit to commence them on this journey is a poten-
tially useful opportunistic intervention. This could be facili-
tated through extended access to videos and/or the delivery of 
mobile health strategies that have shown promise in primary and 
secondary prevention settings.27 28 Delivered at a population 
level, the intervention may offer a cost- effective approach to 
provision of CVD and chronic disease preventative programmes.

Limitations
There are several limitations to this study. First, for brevity for 
participants in a waiting room, we designed a short survey to 
measure study outcomes we thought relevant from our review of 
the literature. We piloted this questionnaire among consumers 
prior to the study but did not carry out formal validity or reli-
ability assessments. The positive wording of some questions 

may have biased participants to respond positively, though this 
effect would be experienced equally by intervention and control 
participants. Second, this is a relatively small, single- centre study 
and findings may not be generalisable to other patient popula-
tions or powered to reach conclusions on small changes to CVD- 
related lifestyle behaviours. Third, it was not possible to achieve 
complete blinding in this study. We did take measures to prevent 
selection biases and blind study staff (eg, by providing tablets 
initially to both intervention and control participants). However, 
a Hawthorne effect may have influenced study results post- 
clinic. Finally, small differences were observed in some baseline 

Figure 4 Informational graphic summary of the While You’re Waiting study.

Key messages

What is already known on this subject?
 ► Waiting time is ubiquitous in healthcare but poorly used.
 ► There are no examples of randomised clinical trials assessing 
the impact of waiting room intervention delivery on 
cardiology patients.

What might this study add?
 ► In this randomised clinical trial of 330 adults, participants 
who received waiting room education were 1.6 times more 
likely to report high motivation to improve cardiovascular 
lifestyle behaviours than control participants post- clinic.

 ► A sub- set of 110 participants who received education on 
cardiopulmonary resuscitation (CPR) were 1.6 times more 
likely to report high confidence to perform CPR than control 
participants post- clinic.

 ► At 30 days, there was no significant impact on actual lifestyle 
behaviours, though the study was not powered for this 
outcome.

How might this impact on clinical practice?
 ► Provision of targeted waiting room education improves 
patient engagement with cardiovascular disease prevention 
and could be a feasible and low- cost vehicle for CPR 
education.

 ► Larger, multi- centre studies are needed to determine the 
effect on clinical outcomes.
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characteristics between intervention and control groups. This 
was likely due to chance in a relatively small sample size study 
without stratification. Post- hoc analysis of the randomisation 
algorithm (10 000 iterations with the same sequence of males 
and females observed in the study) indicated that, without strati-
fication, the likelihood of a ≥12.7% difference in proportion of 
male participants, as observed, is 4.2%.

CONCLUSION
Waiting time is increasing, underused and presents an opportu-
nity for the delivery of interventions to improve patient engage-
ment and health outcomes. Our study demonstrated that a simple 
waiting room- based educational programme had a large imme-
diate impact on motivation to improve CVD risk- modifying 
behaviours and confidence to perform CPR. The study and 
concept are scalable and could easily be delivered to larger popu-
lations with little risk and the potential for significant population 
level benefit. Future studies should examine whether sustained 
intervention deilvery outside the waiting room is feasible. There 
is also a need for larger, multi- centre waiting room- based studies 
powered to assess the potential for population level impact on 
CVD risk and outcomes.

Twitter Clara K Chow @clara_chow
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Baseline Survey

Please complete this 2 minute survey before receiving your personalised education program

Time baseline began
 

__________________________________

Gender

Male
Female
Prefer not to say

What is your age?
 

__________________________________

To which racial or ethnic group do you most identify?

Aboriginal/Torres Strait Islander
Polynesian
European
American (North, Central and South)
South Asian (Bangladesh, India, Nepal, Pakistan, Sri Lanka)
East Asian (China, Japan, Taiwan)
South-East Asian (Vietnam, Cambodia, Laos, Burma, Malaysia, Singapore, Phillipines, Thailand, Indonesia, East
Timor)
Middle-East and North African
Sub-Saharan Africa
Pacific Islander
Other

Other ethnicity
 

 
 

What is the highest level of primary or secondary schooling completed?

Did not go to school
Year 8 or below
Year 9 or equivalent
Year 10 or equivalent
Year 11 or equivalent
Year 12 or equivalent

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
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Have you completed a tertiary qualification?

No
Yes - still studying first qualification
Yes - Trade certification/apprenticeship
Yes - Diploma/graduate certificate
Yes - Bachelor degree
Yes - PhD/Masters
Yes - Other

Other tertiary qualification
 

__________________________________

How often do you exercise?
(Think of exercise as activity that increases your breathing, heart rate or makes you sweat)

Not at all
Not regularly, but my job keeps me 'on the go'
30 minutes daily, for most days
30 minutes daily, 7 days a week
More than 30 minutes a day, 7 days a week

How many servings of vegetables do you have a day?
(1 serve of cooked vegetables (eg broccoli/lentils) = 1/2 cup, 1 serve of raw vegetables (eg salad) = 1/2 cup)

None
Less than 2 serves daily
2-4 serves daily
More than 4 serves daily

How many servings of fruit do you have a day?
(1 serve of fruit = 1 medium apple or similar)

None
Less than 1 serve a day
More than 1 serve a day

Do you drink alcohol?

Never
On occasion
Every weekend
2 standard drinks a day
More than 2 standard drinks a day

Do you sometimes forget to take your medication?

No
Yes
No medication
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I am confident in my ability to perform CPR

Strongly disagree
Disagree
Neutral
Agree
Strongly Agree

Have you had training on CPR before? 

Yes
No

How long ago did you complete your last training?

Less than 6 months
6 months - 1 year
1 - 2  years
2 - 3 years
4 - 5 years
More than 5 years ago

Why not?

I havent thought about it before
I dont have time
I dont know where to access training
Too expensive
Not interested in learning how to give CPR
Other

Other
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End Of Clinic Survey

Please complete the survey below.

Thank you!

1) Attending the clinic today motivated me to improve my diet 

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree

2) Attending the clinic today motivated me to increase my physical activity 

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree

3) Attending the clinic today motivated me to regularly check my blood pressure

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree

4) I feel satisfied with the waiting time in the clinic today

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree

5) I feel satisfied with the education I received in the clinic today 

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree
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6) I feel satisfied with the clinic overall today

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree

7) I am confident in my ability to perform CPR

Strongly disagree
Disagree
Neutral
Agree
Strongly agree

8) Would you perform CPR on a stranger in an emergency situation?

Yes
No

9) Would you perform CPR on someone you know in an emergency situation?

Yes
No

10) I would feel confident using a defibrillator in an emergency situation

Strongly disagree
Disagree
Neutral
Agree
Strongly agree

11) To perform CPR, you must do breaths and compressions

True
False
Not sure
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30 day follow up

Please complete the survey below.

Thank you!

1) I currently feel motivated to improve my diet

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree

2) How many servings of vegetables do you have a day

None
Less than 2 serves daily
2-4 serves daily
More than 4 serves daily

3) How many servings of fruit do you have a day?

None
Less than 1 serve a day
More than 1 serve a day

4) I currently feel motivated to improve my physical activity

Very strongly disagree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Very strongly agree

5) How often do you exercise?

Not at all
Not regularly, but my job keeps me 'on the go'
30 minutes daily, for most days
30 minutes daily, 7 days a week
More than 30 minutes a day, 7 days a week

6) How many kinds of medication do you take?
 

__________________________________

7) In the last 7 days, have you forgotten to take your medication on any day?
 

__________________________________
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8) I am confident in my ability to perform CPR

Strongly disagree
Disagree
Neutral
Agree
Strongly agree

9) Would you perform CPR on a stranger?

Yes
No

10) Would you perform CPR on someone you know?

Yes
No

11) Do you know what a defibrillator is?

Yes
No

12) I would feel confident using a defibrillator in an emergency situation

Strongly disagree
Disagree
Neutral
Agree
Strongly agree

13) To perform CPR, you must do breaths and compressions

True
False
Not sure

14) Date completed
__________________________________

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Heart

 doi: 10.1136/heartjnl-2021-319290–7.:10 2021;Heart, et al. McIntyre D

https://projectredcap.org


 
 
 
Baseline Characteristics 

Control 
(n = 110) 

Intervention 
Total 

(n = 220) 
 

Additional 
CPR Video 

(n = 110) 

No CPR 
Video 

(n = 110) 
 

Total 
(n = 330) 

Age 
Mean (SD) 

53.0 
(±15.0)  54.2 (±15.4) 54.1 (±15.2)  54.2 (±15.6)  53.8 

(±15.2) 
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Male 70 (63.6%)  112 (50.9%) 56 (50.9%)  56 (50.9%)  182 

(55.2%) 
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Ethnicity 

Aboriginal/Torres Strait 
Isldr 2 (1.8%)  2 (0.9%) 1 (0.9%)  1 (0.9%)  4 (1.2%)  

 European 39 (35.5%)  83 (37.7%) 37 (33.6%)  46 (41.8%)  122 
(37.0%) 

 Asian (North, East, 
South-East) 38 (35.5%) 65 (29.5%) 34 (30.9%) 31 (28.2%) 103 

(31.2%) 
 Middle-East and North 

African 10 (9.1%)  27 (12.3%) 12 (10.9%)  15 (13.6%)  37 (11.2%) 

 Other  21 (19.1%) 43 (19.5%) 26 (23.6%) 17 (15.5%) 64 (19.4%) 
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Education 

 Completed tertiary 
qualification  56 (50.9%) 115 (52.3%) 66 (60.0%) 49 (44.5%) 171 

(51.8%) 
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Confident1 to perform CPR 43 (39.1%)  80 (36.4%) 42 (38.2%)  38 (34.5%)  123 

(37.3%) 
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Completed CPR training  57 (51.8%)  111 (50.5%) 61 (55.5%)  50 (45.5%)  168 

(50.9%) 
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Total time spent in clinic 
Median time (IQR) 120.0 (91.5 

- 152.2) 
113.0 (89.5 - 

144.5)  
117.0 (86.0 - 

140.0)  
110.0 (90.0 - 

149.5)  

115.0 
(90.0 - 
149.0)    

Missing 0 (0.0%) 1 (0.5%) 0 (0.0%) 1 (0.9%) 1 (0.3%) 
Number of Videos Watched 
Mean videos (SD) - 3.5 (±3.4)  3.3 (±2.9)  3.7 (±3.8)  2.3 (±3.2)    

 
Reason for Referral      
 Typical chest pain 16 (14.5%)  45 (20.5%) 24 (21.8%)  21 (19.1%)  61 (18.5%)  
 Atypical chest pain 57 (51.8%)  83 (37.7%) 37 (33.6%)  46 (41.8%)  140 

(42.4%)  
 Arrhythmia 16 (14.5%)  38 (17.3%) 21 (19.1%)  17 (15.5%)  54 (16.4%)  
 Syncope 6 (5.5%)  11 (5.0%) 7 (6.4%)  4 (3.6%)  17 (5.2%)  

Heart failure evaluation 4 (3.6%)  9 (4.1%) 5 (4.5%)  4 (3.6%)  13 (3.9%)  
 Other 9 (8.2%)  17 (7.7%)  9 (8.2%)  8 (7.3%)  26 (7.9%) 
Missing 2 (1.8%)  17 (7.7%)  7 (6.4%)  10 (9.1%)  19 (5.8%)    
 
Diabetic 14 (12.7%)  54 (24.5%)  27 (24.5%)  27 (24.5%)  68 (20.6%)  
Missing 0 (0.0%)  2 (0.9%)  1 (0.9%)  1 (0.9%)  2 (0.6%)  
Hyperlipidaemia 56 (50.9%)  98 (44.5%)  54 (49.1%)  44 (40.0%)  154 

(46.7%)  
Missing 0 (0.0%)  2 (0.9%)  1 (0.9%)  1 (0.9%)  2 (0.6%)  
Hypertension 46 (41.8%)  103 (46.8%)  51 (46.4%)  52 (47.3%)  149 

(45.2%)  
Missing 0 (0.0%)  2 (0.9%)  1 (0.9%)  1 (0.9%)  2 (0.6%)  
Existing coronary heart disease 16 (14.5%)  40 (18.2%)  20 (18.2%)  20 (18.2%)  56 (17.0%)  
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Supplementary table 1: Baseline demographic characteristics including missing values. 1Confidennt to perform 
CPR = Self-reported confidence ≥ 4/5 
 

Missing 0 (0.0%)  2 (0.9%)  1 (0.9%)  1 (0.9%)  2 (0.6%)  
Family history of coronary 
heart disease 43 (39.1%)  84 (38.2%)  41 (37.3%)  43 (39.1%)  127 

(38.5%)   
Missing 0 (0.0%)  2 (0.9%) 1 (0.9%)  1 (0.9%)  2 (0.6%) 
Smoking status      
Never smoked 54 (49.1%)  119 (54.1%)  59 (53.6%)  60 (54.5%)  173 

(52.4%)  
Ex-smoker 36 (32.7%)  58 (26.4%)  32 (29.1%)  26 (23.6%)  94 (28.5%)  
Current smoker 20 (18.2%)  41 (18.6%)  18 (16.4%)  23 (20.9%)  61 (18.5%)  
Missing 0 (0.0%)  2 (0.9%)  1 (0.9%)  1 (0.9%)  2 (0.6%)  
Risky alcohol consumption2 3 (2.7%)  9 (4.1%) 4 (3.6%)  5 (4.5%)  12 (3.6%)  
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
30 minutes exercise per day or 
greater  15 (13.6%)  33 (15.0%)  14 (12.7%)  19 (17.3%)  48 

(14.5%)   
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Greater than 4 serves of 
vegetables per day 13 (11.8%)  14 (6.4%) 9 (8.2%)  5 (4.5%)  27 (8.2%) 

Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Greater than 1 serve of fruit per 
day 65 (59.1%)  117 (53.2%) 56 (50.9%)  61 (55.5%)  182 

(55.2%) 
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 
 
Height (cm) 169.3 

(±9.2)  167.6 (±10.0)  168.2 (±9.5)  167.1 (±10.5)  168.2 
(±9.7)  

Missing 2 (1.8%)  5 (2.3%)  3 (2.7%)  2 (1.8%)  7 (2.1%)  
Weight (kg) 85.4 

(±20.3)  83.3 (±20.2)  82.1 (±18.6)  84.6 (±21.6)  84.0 
(±20.2)  

Missing 2 (1.8%)  3 (1.4%)  2 (1.8%)  1 (0.9%)  5 (1.5%)  
BMI (kg/m2) 29.6 (±6.0)  29.6 (±6.5) 29.1 (±6.4)  30.2 (±6.5)  29.6 (±6.3) 
Missing 2 (1.8%)  5 (2.3%)  3 (2.7%)  2 (1.8%)  7 (2.1%) 
SBP (mmHg) 128.4 

(±18.0)  130.9 (±18.3)  130.2 (±19.6)  131.6 (±16.9)  130.1 
(±18.2)  

Missing 1 (0.9%)  3 (1.4%)  2 (1.8%)  1 (0.9%)  4 (1.2%)  
DBP (mmHg) 79.1 (±9.5)  79.4 (±10.4)  78.6 (±10.2)  80.1 (±10.5)  79.3 

(±10.1)  
Missing 1 (0.9%)  3 (1.4%)  2 (1.8%)  1 (0.9%)  4 (1.2%)  
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