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ARTICLE INFO ABSTRACT

Keywords: Background: Approximately 20-30% of patients with a cardiac disease suffer from anxiety and/or depression,
Cardia‘f rehabilitation leading to poor health outcomes. To identify this subgroup, clinical guidelines recommend screening for anxiety
Screening and depression in cardiac rehabilitation (CR). It is unknown how screening practice is delivered post-COVID.

gzziee?;ion Methods: This observational study used data from the National Audit of Cardiac Rehabilitation from April

2018-March 2022. Descriptive statistics were used to assess screening rates and prevalence, while a multivariate
logistic regression model was performed to analyse determinants for screening for anxiety and depression among
patients participating in cardiac rehabilitation.

Results: The population consisted of 245,705 patients, where 128,643 (52.4%) were screened and 117,062
(47.6%) were not. Patients attending CR during first year of COVID-19 were less likely to be screened. Patients
with female gender, living alone, non-white ethnicity, living in the most deprived areas, current smoking, and
physical inactivity were less likely to be screened, while patients who were revascularized, having an objective
physical fitness test, and attending a certified CR center were more likely to be screened. For patients attending
CR during COVID-19, the prevalence of anxiety and depression decreased significantly. For anxiety the preva-
lence dropped from 34.4% to 15.8%, for depression the prevalence dropped from 33.5% to 16.5%.

Conclusion: CR service provision was negatively impacted during COVID-19, leading to much lower screening for
anxiety and depression in the CR setting. Prevalence of anxiety and depression decreased during COVID-19 for
this population, possibly because psychologically affected patients refrained from attending CR.

1. Introduction

It is well-established that 20-30% of patients with a cardiac disease
suffer from anxiety and/or depression [1-3]. As anxiety and depression
in cardiac patients are associated with reduced quality of life and
increased morbidity and mortality, these conditions add a substantial
burden on both society as well as the individual patient [1,4,5]. A recent
ESC CVD consensus statement states that it is important to identify and
treat patients for anxiety and depression concurrently with their cardiac
disease [6].

Cardiac rehabilitation (CR) is an evidence-based multi-component
intervention, and clinical guidelines recommend screening for anxiety
and depression as a core component of CR [7,8]. Despite these

recommendations, the literature reveals a gap between guidelines and
clinical practice, indicating an unsystematic approach to screening
practice in routine CR [3,9-11].

Following the COVID-19 outbreak in March 2020, the delivery of CR
was impacted globally [12,13]. On the provider level, the impact was
caused by e.g., quarantine, deployment of staff, and the need for
development of digital solutions due to not being able to conduct in-
person CR [12,14]. This impact led to reduced or ceased CR delivery
and in some cases transition to digital solutions such as CR delivery
through telephone, emails, or videocalls [12]. In a study of CR delivery
during COVID-19 across 70 countries (n = 1062 CR programmes),
37.7% of the programmes stated that they discontinued psychological
counselling during COVID-19 [12]. Combined with reductions in CR
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staffing, this indicates that screening for anxiety and depression during
COVID-19 may likewise be affected, however, data on this is not pre-
sented in the mentioned study and knowledge of this therefore unknown
[12].

Patient level barriers may also have influenced rates of screening for
anxiety and depression in CR. Several studies have reported cardiac
patients avoiding healthcare during the COVID-19 pandemic, as they
feared getting infected [15-18]. Fewer cardiac patients attending the
healthcare system may therefore also affect the number of relevant
cardiac patients available for screening in CR.

Taken together, there is a knowledge gap regarding effective
screening for anxiety and depression in CR in the post COVID era.

Regarding anxiety and depression, increases in levels are reported
globally in the general population during COVID-19 [19], however, the
full extent remains uncertain [20]. Limited literature exists on preva-
lence of anxiety and depression during and post the COVID-19 pandemic
in cardiac populations. One study reported a 11.7% prevalence of anx-
iety and a 9.2% prevalance of depression, respectively, among Chinese
cardiac outpatients [21]. Another study reported an incidence of anxiety
of 51.7% and depression of 34.6%, respectively, among Pakistani pa-
tients with acute myocardial infarction [22]. This difference in cardiac
populations may be attributed to e.g., differences in cardiac diagnosis,
the patient pathway, or the contexts of the respective countries. Since
these studies include relative small numbers of patients, a large scale
study is lacking to better estimate the impact of COVID-19 on anxiety
and depression among cardiac patients.

Thus, the aims of this study are twofold: (1) to investigate the extent
of screening for anxiety and depression as part of CR during a period of
significant service change; (2) to estimate the prevalence of anxiety and
depression in patients attending CR during this period.

2. Methods

We used an observational study design based on a retrospective
cohort, and the STROBE guidelines (Strengthening the Reporting of
Observational Studies in Epidemiology) [23] for reporting of the results.

2.1. Data collection

The data were collected in routine CR in the United Kingdom (UK).
The National Audit of Cardiac Rehabilitation (NACR) collects a wide
range of patient and provider level data to assess and improve the
quality of CR [24]. Data includes sociodemographic and clinical vari-
ables at the patient level, as well as service level variations at the pro-
vider level according to the standards of the British Association for
Cardiac Prevention and Rehabilitation (BACPR) [25]. NHS England
hosts the NACR, and the data are kept under NHS data requirements.
NACR is permitted to use anonymized data for quality and service
improvement purposes without separate ethical approval or individual
informed consent.

2.2. Participants

The study population consisted of all patients entered in the NACR
database and having an initial CR assessment in the period from 1st April
2018 to 31st March 2022 (n = 245,705).

2.3. Measures

2.3.1. Outcome measure

Screening for anxiety and depression is a core component of CR and
should be utilized with a validated tool. NACR has the possibility to
register data with respect to this through three validated patient-
reported questionnaires: the Hospital Anxiety and Depression Scale
(HADS) [26], the Generalized Anxiety Disorder (GAD-7) [27] and the
Patient Health Questionnaire (PHQ-9) [28]. A composite binary
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outcome measure was made from these questionnaires, so scores from
either both domains of the HADS or scores from both the GAD-7 and the
PHQ-9 had to be reported for a patient to be categorized as screened for
anxiety and depression.

2.3.2. Screening tools

The HADS consists of 14 items with seven items each covering the
domains anxiety and depression. The HADS is broadly used within CR
and is found reliable and valid for assessment of cardiac patients [1,29].
GAD-7 consists of seven items related to general anxiety, while PHQ-9
consists of nine items related to depression. The questionnaires are
scored on a scale from O to 3, with higher scores indicating more
symptoms. Hence, HADS and GAD-7 scores will be in a range from 0 to
21, while PHQ-9 scores will have a score range from 0 to 27.

2.3.3. Exposure measures

Variables selected for adjustment were chosen a priori based on the
literature and expert opinions, since the literature on the topic was
sparse. Regarding sociodemographic variables, age was used as a
continuous variable, while gender was categorized as male or female.
With respect to gender, this binary categorization was how data were
collected and labelled at the clinical CR settings when reporting to
NACR. Cohabitant status was categorized as single (single/widowed/
separated) or partnered (married/partnered), and ethnic group as white
or non-white. Index of multiple deprivation (IMD) is a measure that
classifies the relative deprivation of a small area in England [30]. Seven
domains of deprivation are weighted differently and aggregated into one
single score. We categorized the IMD scores into quintiles. Regarding
clinical variables, we categorized revascularization as being treated with
either percutaneous coronary intervention (PCI) or coronary artery
bypass grafting (CABG) versus not being revascularized. We also cate-
gorized patients as being tested for physical fitness with an objective
physical fitness test or not (yes/no). Physical fitness tests consisted of
valid measures from e.g., Incremental Shuttle Walking Test or 6-Minutes
Walking Test. We used current smoking (yes/no), physical activity
<150 min per week (yes/no), and BMI > 30 (yes/no) as binary vari-
ables. Data on comorbidity was collected from patients' medical history,
which was verified by CR clinicians. With respect to comorbidities, we
used history of anxiety, history of depression, angina, arthritis, rheu-
matism, osteoporosis, chronic back problems, diabetes, hyper-
lipidaemia, stroke, and chronic obstructive pulmonary disease as binary
variables (yes/no).

Regarding provider level data, we used these as an indicator for
quality of CR service. We categorized the CR programs as certified or
not, according to the National Certification Program for Cardiac Reha-
bilitation in the UK. To be categorized as certified, a program had to
meet the seven key performance indicators decided by BACPR [8]. To
assess changes over time we included year of participating in CR.

A sub-analysis within the 4-year study period related to Covid-19
impact on CR service delivery was defined as April 1st 2020 to March
31st 2021 (2020/2021).

2.4. Statistical analysis

We used descriptive statistics to outline baseline characteristics with
means, standard deviations, and percentages. A comparison of baseline
characteristics between groups of screened versus non-screened was
conducted using Student's t-test for continuous variables and Chi-test
for categorical variables. For analysis of associations between exposure
measures and screening for anxiety and depression, we utilized a
multivariate logistic regression model, applying odds-ratios. Since
NACR contains a wide range of comorbidities (n = 18), we conducted a
stepwise backward selection of these and chose beforehand to remove
erectile dysfunction as it is a male only condition. Further six comor-
bidities were removed due to statistical insignificance (asthma,
emphysema, cancer, claudication, hypertension, family history of
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cardiac disease).

The impact of missing cases in the multivariate analysis was tested
using a stepwise forward selection of groups of core variables (data not
shown). Inclusion of variables did not alter the results in the first steps,
while when including clinical variables, the variables age, BMI, and
seven comorbidities became insignificant. Adding IMD and service level
data did not further alter the results. We chose to keep age and BMI in
the multivariate logistic regression model as previous studies have
shown associations between screening and these two factors [3].

We investigated the prevalence of anxiety and depression using the
common used clinically cut-off scores of HADS - where scores >8 in-
dicates presence of anxiety/depression — and reported prevalence as
numbers and percentages [29]. We analysed if prevalence of anxiety and
depression were evenly spread across the included four years and the
IMD, using numbers, percentages, and p-values in this stratification. We
used only the HADS scores in the sub-analysis, as these scores repre-
sented the majority of the population and cut-off scores scoring as well
as range differ from HADS in the other questionnaires (GAD-7 and PHQ-
9).

Sensitivity analysis showed no difference in results when using CABG
and PCI individually instead of merging them to one variable (revas-
cularisation). Also, sensitivity analysis were performed to ensure that
there was no systematic shift in the population in any of the included
sociodemographic variables across the included four years.

The statistical analyses were conducted using STATA version 17 and
a statistical level of <0.05 was applied to all analyses.

3. Results
3.1. Study population

The total study population comprised of 395,270 patients entered in
the NACR database during a 4-year period (Fig. 1). Among these,
245,705 had an initial CR assessment and constituted the study popu-
lation. We found that 52.4% of the study population were screened for
anxiety and depression at start of CR, while the remaining 47.6% were
not. Out of the screened patients, 89.8% (n = 115,578) were screened
with HADS and 10.5% (n = 13,552) were screened with GAD-7 plus
PHQ-9, while 0.3% (n = 487) were screened with both combinations.

NACR cohort
April 2018 - March 2022

n = 395,270
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3.2. Baseline characteristics

Table 1 describes characteristics of the study population, comparing
screened with non-screened patients. The two groups were statistically
significantly different on all baseline characteristics (p < 0.001 for all
variables). Subgroups more likely to be screened were younger, male,
partnered, of white ethnicity, living in the least deprived areas, treated
with revascularization, tested for physical fitness, non-smoking, physi-
cally active>150 min per week, and having a BMI < 30.

With respect to comorbidities, we found that patients with history of
anxiety, history of depression, angina pectoris, arthritis, rheumatism,
osteoporosis, chronic back pain, and hyperlipidaemia were more likely
to be screened, while patients with diabetes, stroke and chronic
obstructive pulmonary disease were less likely to be screened. Patients
attending CR in a certified CR program were more likely to be screened
compared to patients attending CR in uncertified CR programs (60.2%
versus 47.3%).

Regarding changes over time, patients participating in CR in the year
April 2020-March 2021 were less likely to be screened compared with
previous and following years, ranging from 38.5% to 62.5%.

3.3. Logistic regression model

Table 2 shows the adjusted odds-ratios (OR) with 95% confidence
intervals (CI) for being screened for anxiety and depression, with the
inclusion of 68,117 cases.

With respect to sociodemographic variables, we found that patients
with female gender (OR 0.96; CI:0.92-0.99; p = 0.039), patients living
alone (OR 0.94; CI:0.90-0.98; p = 0.004), and patients of non-white
ethnicity (OR 0.95; CI:0.90-0.99; p = 0.042) were less likely to be
screened. Patients living in the least deprived areas were more likely to
be screened, compared to patients living in the most deprived areas (OR
1.28; CI:1.20-1.36; p < 0.001).

For the clinical variables, patients tested for physical fitness were
more likely to be screened compared to untested patients (OR 2.55;
Cl:2.44-2.66; p < 0.001). We found that patients who were currently
smoking (OR 0.70; CI:0.66-0.75; p < 0.001) and patients who were
physically active<150 min per week (OR 0.58; CI:0.55-0.60; p < 0.001)
were less likely to be screened.

Patients with history of anxiety and depression, respectively, were
more likely to be screened (OR 1.24; CI:1.15-1.34; p < 0.001) (OR 1.08;

Patients without initial
CR assesment

A\

Patients with initial CR
assesment

n = 245,705

v

n = 149,565

Patients who were Patients who were
screened for anxiety not screened for
and depression anxiety and

depression
n = 128,643 n=117,062
(52.4%) (47.6%)

Fig. 1. Flowchart of the study population.
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Table 1 Table 1 (continued)
Baseline characteristics of patients with initial assessment in cardiac rehabili-

X o . R X Total Non- Screened p-
tation, stratified by screening for anxiety and depression (*p-value between non- screened value*
screened vs. screened).

History of anxiety <0.001
Total Non- Screened p- Yes 14,002 5.016 8986 (64.2)
screened value* 7.4) (35.8)
Socio-demographics n (%) No 175,292 79,991 95,301
Age: mean (SD), range (n  65.8 66.1(12.5), 656 (11.6), <0.001 _ , (92:6) (45.6) 644
— 245,705) (12.1), 18-118 18-102 History of depression <0.001
18118 Yes 15,232 5937 (39.0) 9295 (61.0)
Gender (n = 241,736) <0.001 @D
Female 67,242 33,107 34,135 No 174,062 79,070 94,992
(27.8) (49.2) (50.8) (91.9) “454) (54.8)
Male 174,494 80,702 93,792 Angina pectoris <0.001
(72.2) (46.2) (53.8) Yes 25,381 10,161 15,220
Cohabitant status (n = <0.001 13.4) (40.0) (60.0)
162,146) No 163,913 74,846 89,067
Single 40,326 17,732 22,594 B (86.6) 45.7) (54.3)
(24.9) (44.0) (56.0) Arthritis <0.001
Partnered 121,820 49,843 71,977 Yes 26,951 10,353 16,598
75.1) (40.9) (59.1) a4.2) (384) (61.6)
Ethnic group (n — <0.001 No 162,343 74,654 87,689
203.904) (85.8) (46.0) (54.0)
Non-White 37,164 18.479 18,685 Rheumatism <0.001
(18.2) 49.7) (50.3) Yes 4152 (2.2)  1492(35.9) 2659 (64.1)
White 166,740 73,788 92,952 No 185,143 83,515 101,628
(81.8) (44.2) (55.8) (97.8) “5.0) (549
Index of Multiple <0.001 Osteoporosis <0.001
Deprivation (n — Yes 3438 (1.8) 1200 (34.9) 2238 (65.1)
215,067) No 185,856 83,808 102,049
Lowest quintile 39,314 22,137 17,177 _ ) (98.2) 5.1 (54.9)
(18.3) (56.3) 43.7) Chronic back pain <0.001
Second quintile 41,418 21,382 20,037 Yes 16,421 4434 (27.0) 11,987
(19.3) (51.6) (48.49) &7 73.0)
Third quintile 44,162 21,041 23,121 No 172,873 80,573 92,300
20.5) 47.6) (52.4) (91.3) (46.6) (53.4)
Fourth quintile 45,282 20,410 24,872 Hyperlipidaemia <0.001
(21.0) 45.1) (54.9) Yes 61,786 27,376 34,410
Highest quintile 44,890 19,060 25.830 (32.6) (44.3) (5.7
(20.9) (42.5) (57.5) No 127,508 57,631 69,877
(67.4) (45.2) (54.8)
Diabetes <0.001
Clinical data n (%) Yes 45,748 22,136 23,612
Revascularisation <0.001 (24.2) (48.4) (51.6)
procedure (n = No 143,546 62,871 80,675
245,705) (75.8) (43.8) (56.2)
Yes 153,894 70,256 83,638 Stroke <0.001
(62.6) (45.7) (54.3) Yes 9938 (5.3) 4709 (47.4) 5229 (52.6)
No 91,811 46,806 45,005 No 179,356 80,298 99,058
(37.4) (51.0) (49.0) (94.7) (44.8) (55.2)
Tested for objective <0.001 Chronic obstructive <0.001
physical fitness pulmonary disease
Yes 78,210 21,927 56,283 Yes 7457 (3.9)  3782(50.7) 3675 (49.3)
(31.8) (28.0) (72.0) No 181,837 81,225 100,612
No 167,495 95,135 72.360 (96.1) (44.7) (55.3)
(68.2) (56.8) (43.2)
Smoking at start of CR (n <0.001 )
= 209,945) Provider level data n (%) (n = 245,705)
Yes 20,541 10.920 9621 (46.8) CR Certification <0.001
©.8) (53.2) Yes 96,732 38,475 58,257
No 189,404 76,365 113,039 (3949 (39.8) (60.2)
(90.2) (40.3) (59.3) No 148,973 78,587 370,386
Physical activity<150 <0.001 (60.6) (52.7) (47.3)
min/week (n = Year of CR <0.001
156.399) 2018/2019 70.237 26,356 43.881
Yes 90,589 33,221 57,368 2019/2020 (28.6) (37.5) (62.5)
(57.9) (36.7) (63.3) 68,614 29,105 39,509
No 65,810 14,474 51,336 7.9 (2.4 (7.6)
“2.1) (22.0) 78.0) 2020/2021 55,130 33,906 21,244
Body mass index >30 (n <0.001 (22.4) (61.6) (38.5)
— 187,660) 2021/2022 51.724 27,695 24,029
Yes 61,222 23,981 37,241 (1.1 (53.5) (46.5)
(32.6) (39.2) (60.8) Abbreviations: SD: standard deviation, CR: cardiac rehabilitation.
No 126,438 47,505 78,933
(67.4) (37.6) (62.4)

Comorbidities n (%) (n = 189,294)
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Table 2
Multiple adjusted odds-ratios for screening for anxiety and depression (n =
68,117).
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Table 3
Prevalence of anxiety and depression, measured by the Hospital Anxiety and
Depression Scale (HADS) and stratified by year of cardiac rehabilitation.

Variables Odds ratio  95% CI p- HADS Scores HADS-Anxiety (n HADS-Depression (n
value = 115,733) = 115,747)
Socio-demographic Mean (SD), range 5.7 (4.4), 0-21 4.8 (3.9), 0-21
Age (continuous) 1.00 0.99-1.00 0.929 Normal (0-7) n (%) 80,044 (69.2%) 89,507 (77.3%)
Female gender (yes) 0.96 0.92-0.99 0.039 Clinically relevant anxiety and 35,689 (30.8%) 26,238 (22.7%)
Living alone (yes) 0.94 0.90-0.98 0.004 depression scores (8-21) n (%)
Ethnic group: Non-white (yes) 0.95 0.90-0.99  0.042
Index of Multiple Deprivation: Lowest Reference
quintile
Second quintile 1.26 1.19-1.35 <0.001 Propf)f'tion of patients with clinically relevant anxiety and depression scores,
Third quintile 1.21 1.14-1.20  <0.001 stratified by year
Fourth quintile 1.20 1.13-1.28  <0.001 Year HADS-Anxiety (n = 35,689)  HADS-Depression (n = 26,238)
Highest quintile 1.28 1.20-1.36  <0.001 p < 0.001 p < 0.001
2018/2019 12,280 (34.4%) 8794 (33.5%)
Clinical 2019/2020  11.146 (31.2%) 8086 (30.8%)
Revascularization (yes) 1.07 1.03-1.11  0.001 2020/2021 5629 (15.8%) 4322 (16.5%)
Tested for objective physical fitness (yes) 2.55 2.44-2.66  <0.001 2021,/2022 6634 (18.6%) 5036 (19.2%)
Current smoking (yes) 0.70 0.66-0.75  <0.001
Physical activity<150 min/week (yes) 0.58 0.55-0.60  <0.001
BMI > 30 (yes) 0.99 0.95-1.03  0.590 17.4% in the least deprived areas to 22.4% in the most deprived areas
(Data in Supplemental File A).
Comorbidity
History of anxiety (yes) 1.24 1.15-1.34  <0.001 4. Discussion
History of depression (yes) 1.08 1.00-1.17  0.040
Angina pectoris (yes) 1.10 1.04-1.16  0.001
Arthritis (yes) 1.11 1.05-1.17  <0.001 This observational study showed that COVID-19 negatively impacted
Rheumatism (yes) 1.24 1.09-1.41  0.001 screening for anxiety and depression in CR, with patients attending CR
Osteoporosis (yes) 1.24 1.07-1.43  0.003 both previous years as well as the following year having higher odds for
Chronic back pain (yes) 170 1.59-1.81  <0.001 being screened. The study also found a decrease in prevalence of anxiety
Diabetes (yes) 0.92 0.88-0.96  <0.001 o ) X X R
Hyperlipidemia (yes) 0.87 0.83-0.90  <0.001 and depression during COVID-19, with anxiety dropping from 34.4% to
Stroke (yes) 0.91 0.81-0.99  0.025 15.8% (p < 0.001) and depression dropping from 33.5% to 16.5% (p <
Chronic obstructive pulmonary disease 0.90 0.81-0.99  0.024 0.001), respectively.
(yes)
Provider level
Certified CR center (yes) 1.48 1.42-154 <0.001 4.1. Impact of COVID-19 on screening for anxiety and depression
Year of CR: 2018/2019 2.50 2.37-2.84  <0.001
jg;ij ;gj‘; iofz 192212 <0.001 To our knowledge, this is the first study to investigate the impact of
eference . . Lo .
2021/2022 1.45 137153 <0.001 COVID-19 on screening for anxiety and depression in CR. Given the

Abbreviations: CI: confidence interval; CR: cardiac rehabilitation

CI1.00-1.17; p = 0.40).

We found that certified CR centres were more likely to screen for
anxiety and depression compared to uncertified CR centres (OR 1.48;
CL:1.42-1.54; p < 0.001).

When analysing changes in screening practice over time, we found
that compared to years 2020/2021 patients were more likely to be
screened in the previous years (OR 2.50; C[:2.37-2.84; p < 0.001 and OR
2.02; C[1.92-2.12; p < 0.001) and the following year (OR 1.45;
1.37-1.53; p < 0.001).

3.4. Prevalence of anxiety and depression and stratified by year and IMD

We found a prevalence of 31% (n = 35,689) for anxiety and a
prevalence of 23% (n = 26,238) for depression in the study population,
as measured with the HADS.

When stratifying by year of CR (Table 3), there was a statistically
significant difference in prevalence of both anxiety and depression (p <
0.001). The prevalence of anxiety dropped from 34.4% in years 2018/
2019 to 15.8% in 2020,/2021 and rose to 18.6% in 2021/2022. Likewise,
the prevalence of depression dropped from 33.5% in years 2018/2019 to
16.5% in 2020,/2021 and rose to 19.2% in 2021/2022.

We also found a statistically significant differences in prevalence of
both anxiety and depression across the IMD (p < 0.001). The stratifi-
cation showed an incremental increase in prevalence of anxiety, ranging
from 18.4% in the least deprived areas to 21.2% in the most deprived
areas. Similarly, for depression, an incremental increase ranged from

reported severe impact on CR delivery globally [12], it was expected
that COVID-19 would also impact the screening process; however, the
magnitude was unknown. On one hand one can argue that in times of a
life-threatening pandemic, assessment of mental health in CR is a
component to deprioritize. On the other hand, as anxiety and depression
are associated with increased morbidity and mortality [1], we do not
know the long-term consequences of refraining from assessment of
mental health. In combination with cessation or reduction in other CR
components, this could potentially mean increased cardiac morbidity
and mortality in the following years [12].

The odds for screening were greatly increased in patients tested for
objective physical fitness (OR 2.55; CI 2.44-2.66; p < 0.001). Although
we cannot draw causation due to the nature of observational data, we
interpret this as bringing patients onsite for an in-person contact may
enhance the likelihood for screening. Barriers for screening by phone or
digital solutions may be lack of time or lack of resources for develop-
ment of feasible secure digital solutions, or also simply issues with lack
of reimbursement [31]. The European Association of Preventive Cardi-
ology encourages cardiac telerehabilitation [32], and incorporating a
digital solution for collecting patient-reported outcomes on mental
health in telerehabilitation may elevate screening rates, as home-based
or remote models for CR are on the rise [33]. Opposing this, health
professionals have raised concern about remote delivery of psycholog-
ical care, as it reduces the capability to interpret patients' psychological
well-being [34,35]. However, models for evidence-based online treat-
ment of anxiety and depression are also on the rise [36,37], potentially
leading to available low-cost solutions for psychological treatment of
cardiac patients.

BACPR certified CR centers were more likely to screen for anxiety
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and depression compared to uncertified centers (OR 1.48; CI 1.42-1.54;
p < 0.001), which is previously reported [3]. Since screening is not a key
performance indicator of the BACPR certification [8], we can speculate
if the certification process may also push other areas of CR in a positive
direction.

As previously shown, current smoking (OR 0.70; CI 0.66-0.75; p <
0.001) and physical activity<150 min per week (OR 0.58; CI 0.55-0.60;
p < 0.001) were negatively associated with screening practice [3].
Living in the least deprived areas was positively associated with being
screened (OR 1.28; CI 1.42-1.54; p < 0.001). Factors like smoking,
physical inactivity and living in the most deprived areas are at the same
time associated with increased risk for anxiety and depression in cardiac
patients [14,38,39]. In addition, our results showed a higher prevalence
of anxiety and depression in the most deprived areas. Taken together,
this means that vulnerable high-risk patients were less likely to be
identified and offered psychological treatment, leading to inequity in the
delivery of CR services. Therefore, we recommend action from both
decision-makers and clinical staff, to ensure resources and prioritization
of handling mental health in CR - especially for high-risk patients.

4.2. Prevalence of anxiety and depression during COVID-19

As mentioned earlier, this study revealed a decrease in the preva-
lence of anxiety and depression during COVID-19, given the reported
increase in the general population globally [19]. We can only speculate
if this paradox can be caused from greater avoidance of the health care
system during COVID-19, among CR patients with anxiety and depres-
sion. Reflecting on our findings, a study found a prevalence of 11.7% for
anxiety and 9.2% for depression in a cardiac population post-COVID-19
[21], which are also below the expected rates ranging from 20 to 30%
[1].

Studies have reported on cardiac patients' avoidance of the health
care system during COVID-19, due to fear of getting infected. For
instance, one study found that 31% of patients with ST-elevated
myocardial infarction were delayed>12 h, and out of these 27% avoi-
ded the hospital due to fear of infection with COVID-19 [18], indicating
that despite severe cardiac symptoms patients chose to stay at home out
of worry. Another study showed that despite cardiac symptoms, 9.1% of
the cardiac patients avoided seeing their general practitioner out of
concern from getting infected, and that this avoidance was associated
with anxiety [15]. A third study among patients with chronic conditions
- including cardiac disease — found that anxiety and depression were
associated with greater avoidance of routine medical visits [16]. This
could possibly be a contributing factor by which to explain our results,
suggesting that a high porportion of patients with anxiety and depres-
sion may have refrained from attending CR due to fear of infection.
These assumptions indicate that health care providers should enhance
screening, attention to and delivery of psychological care in times of
pandemics, to ensure especially high-risk patients of evidence-based CR.

4.3. Strengths and limitations

Strengths of this study include the high volume of data collected in
routine care across >200 CR settings, thus reflecting real world data to a
large extent. Limitations include only using UK data, since national
health authorities may have handled COVID-19 differently in other
countries, and thereby reducing external generalisability. In addition,
we do not have data on patients COVID-19 status, which could poten-
tially have an impact on the results. Another important limitation is that
reasons for not screening are not collected in NACR, and further research
is therefore needed to illuminate barriers for screening.

4.4. Conclusion

This study showed that CR service provision was negatively
impacted during COVID-19 leading to much lower screening for anxiety
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and depression in the CR setting. These findings highlight a need for
safeguarding of assessment of psychological health during times of sig-
nificant service change. The study also showed a decrease in the prev-
alence of anxiety and depression among patients attending CR during
COVID-19. Given the increased prevalence of anxiety and depression
in the general population in this period, this indicates that psycholog-
ically affected cardiac patients refrained from attending CR out of fear
from getting infected. This calls for development of new digital solutions
for delivery of CR, such as telerehabilitation [40].
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