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Abstract: Cardiac rehabilitation (CR) is a critical component of cardiovascular care, yet nurses’
knowledge and attitudes towards CR can impact its implementation and success. This study aimed to
assess the level of knowledge and attitudes of nurses towards cardiac rehabilitation and identify the
factors associated with these outcomes. A cross-sectional study was conducted among 150 nurses at
Diwaniyah Teaching Hospital in Iraq during April and May 2025. Data were collected using a structured
online questionnaire, comprising demographic and work-related information, knowledge items, and
attitude statements rated on a Likert scale. Descriptive analyses, bivariate comparisons (t-tests and
ANOVA), Spearman correlation, and multiple linear regression analyses were performed. The mean
knowledge score was 10.31 (SD = 4.63) out of 20, indicating a moderate level of knowledge, with 25%
of nurses scoring below 6.70 and 75% up to 15.00. Educational level (p = 0.009), hospital department
(p=0.033), working shift (p = 0.004), and previous CR training (p = 0.042) were significantly associated
with knowledge scores. Nurses with bachelor’s degrees, those working in operating rooms (mean =
13.32), and night shift workers (mean = 16.10) had the highest knowledge scores. The mean attitude
score was 46.60 (SD = 5.10) out of 75, reflecting moderately positive attitudes. Age (p = 0.030) and
hospital department (p = 0.001) were significantly associated with attitudes. Older nurses (41-50 years,
mean = 50.60) and those working in outpatient departments (mean = 50.00) reported the most positive
attitudes. Spearman correlation analysis revealed a significant positive correlation between knowledge
and attitudes (r = 0.303, p < 0.001). Multiple linear regression identified knowledge (B = 0.337, p <
0.001) and age (B = 1.862, p = 0.008) as independent predictors of attitudes, accounting for the variance
in nurses’ attitudes towards CR. The study highlighted moderate levels of knowledge and attitudes
towards cardiac rehabilitation among nurses, with clear gaps in specific areas and variability across
demographic and work-related factors. Efforts to enhance nurses’ knowledge, particularly through
targeted educational interventions, may play a vital role in fostering more favorable attitudes and
ultimately improving the implementation of cardiac rehabilitation services.
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Introduction

Cardiovascular diseases (CVDs) are a group of disorders affecting the heart and blood vessels, resulting
in a poor quality of life, severe health complications, and long-term disability, and are considered a
leading cause of morbidity and mortality worldwide [1]. They include a wide range of illnesses
including, but not limited to, coronary artery disease, cerebrovascular disease, peripheral arterial disease,
rheumatic heart disease, congenital heart disease, deep vein thrombosis and pulmonary embolisms,
among others [2]. According to various studies conducted throughout the years, several modifiable risk
factors play a major role in accounting for the onset of cardiovascular diseases, noting smoking,
hypertension, dyslipidemia, diabetes, abdominal obesity, psychosocial factors, increased alcohol intake,
and lack of regular physical activity [3], [4], [5].

For instance, the global prevalence of cardiovascular diseases is increasing, which is exacerbating a
significant health challenge. For instance, in year 2019, the World Health Organization (WHO) has
published in its report an estimated prevalence of around eighteen million individuals who died due to
these diseases, which represents around 32% of the global death rate [6]. Of this death rate, 85% was
due to myocardial infarction and/or cerebrovascular accidents. On the other hand, ischemic heart disease
has accounted for 49.2% of all fatalities, further accentuating the health burden [7]. Moreover, CVDs
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were shown to have a more significant impact on low- and middle-income countries (LMICs) compared
to high-income countries, with 80% of global CVDs occurring in LMICs [8].

As healthcare systems become overwhelmed with these rates, there is a growing emphasis on primary
prevention, including the modification of risk factors, and primordial prevention, including prevention
of risk factor emergence, and this to sustain optimal cardiovascular health for an extended duration and
alleviate the burden of CVDs [8], [9]. Further complementing these initiatives, cardiac rehabilitation
(CR) was shown to be a cost-effective approach advantageous in providing secondary prevention that
can further reduce the morbidity and mortality related to patients who already manifested CVDs [10],
[11].

For instance, CR, an essential element of clinical practice guidelines, is an inter-professional program
that emphasizes on supervised physical exercise, adjustment of cardiovascular risk factors, as well as
psychological support for patients recovering from cardiovascular disorders [12]. According to the
“American Heart Association” (AHA), the “American Association of Cardiovascular and Pulmonary
Rehabilitation”, and the “Agency for Health Care Policy and Research”, CR should include several
components aiming to optimize the CVD risk reduction, reduce disability, promote health lifestyle
changes, and support long-term adherence [12], [13], [14], [15].

As part of the inter-professional program, nurses play a significant role in the implementation of cardiac
rehabilitation. In order to provide for their patients a high-quality of care, nurses should perform their
duties in accordance with adequate knowledge, positive and favorable attitudes, as well as efficient
practices for the implementation and management of the core components of cardiac rehabilitation [16].
In this regard, studies have shown that an effective delivery of CR by healthcare professionals, including
nurses, is significantly associated with an improved quality of life of patients with CVDs [17], [18].
However, other studies have shown that the lack of knowledge among nurses about rehabilitation of
patients with CVDs can negatively affect their attitudes, as well as their practices, and result in a lack of
efficient support for these patients, which jeopardizes their quality of life [19], [20].

However, in Iraq, there is a lack of studies highlighting the levels of knowledge and the attitudes of
nurses towards cardiac rehabilitation. Hence, the main aim of this study is to evaluate nurses’ knowledge
and attitudes towards cardiac rehabilitation (CR) and identify factors associated to both knowledge and
attitudes.

Methodology
Study Design and setting

A cross-sectional study was conducted among nurses working at Diwaniyah Teaching Hospital, Iraq,
during April and May 2025. The study aimed to evaluate nurses’ knowledge and attitudes towards
cardiac rehabilitation (CR) and identify associated factors.

Study Population and Sampling

The target population comprised all nurses employed at the hospital during the study period. Nurses who
consented to participate were included, while those who declined participation were excluded. Given a
total nursing workforce of 200, the minimum required sample size was calculated using Slovin’s formula
with a 95% confidence level and a 5% margin of error, resulting in 133 nurses. Ultimately, 150 nurses
participated to enhance representativeness and account for potential non-response.

Data collection and variables

Data collection was performed using a structured online questionnaire developed in Google Forms. The
questionnaire included four sections. The first section obtained informed electronic consent. The second
section gathered demographic and work-related information, including age, gender, educational level,
years of nursing experience, hospital department, and working shift. The third section assessed nurses’
knowledge and practices related to cardiac rehabilitation. Knowledge was evaluated through five items
rated on a four-point scale (“definitely,” “probably,” “definitely not,” and “don’t know”), while practices
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were assessed using seven items rated on a four-point frequency scale (“never,” “seldom,” “often,” and
“always”). Correct responses for both knowledge and practices were coded as 1, and incorrect responses
as 0. The overall knowledge score was calculated by summing correct responses for a maximum raw
score of 12, which was then linearly scaled to a 0—20 range to facilitate interpretation. The fourth section
explored nurses’ attitudes towards cardiac rehabilitation through 15 statements rated on a five-point
Likert scale (1 = “strongly disagree” to 5 = “strongly agree”). Negatively worded items were reverse
coded to ensure consistency, with the total attitude score ranging from 15 to 75.

The questionnaire was adapted from validated instruments in previous studies and pilot-tested with a
subset of nurses to ensure clarity and contextual relevance [16], [21]. Reliability analysis confirmed high
internal consistency for both scales, with a Cronbach’s alpha of 0.909 for the attitude scale (15 items)
and 0.823 for the knowledge scale (12 items). Construct validity was also assessed using the Kaiser-
Meyer-Olkin (KMO) measure and Bartlett’s test of sphericity. For the attitude scale, the KMO measure
was 0.826 and Bartlett’s test was significant (y*> = 1267.048, df = 105, p < 0.001). For the knowledge
scale, the KMO measure was 0.772 and Bartlett’s test was significant (x> = 767.855, df = 66, p < 0.001),
confirming the appropriateness of factor analysis.

Ethical consideration

Participation in the study was voluntary and anonymous. No personal identifiers such as names, email
addresses, or IP addresses were collected. Participants could withdraw at any time without consequences.
The study protocol adhered to the ethical principles of the Declaration of Helsinki and received approval
from the institutional review board at Diwaniyah Teaching Hospital.

Data Analysis

Data analysis was performed using SPSS version 27.0. Descriptive statistics, including frequencies,
percentages, means, standard deviations, medians, and interquartile ranges, were used to describe
demographic data, knowledge, and attitude scores. The normality of continuous variables was assessed
visually through histograms and numerically by examining skewness and kurtosis values. Bivariate
analyses were conducted using Mann Whitney test and Kruskal Wallis test for continuous variables, with
Levene’s test to assess homogeneity of variance. Significant ANOVA results were further explored using
Bonferroni post hoc tests. Spearman’s correlation analysis was conducted to assess the relationship
between knowledge and attitude scores. Finally, multiple linear regression analysis was performed to
identify independent predictors of nurses’ attitudes towards cardiac rehabilitation. Model assumptions,
including normality of residuals, linearity, homoscedasticity, and multicollinearity, were carefully
examined and met. A p-value of less than 0.05 was considered statistically significant.

Results

Demographics and work-related conditions

Table 1 shows the distribution of sociodemographic and work-related characteristics of the nurses
participating in the study. The sample comprised predominantly young nurses, with 82.7% aged between
20 and 30 years, followed by 10.7% aged 31 to 40 years, and 6.7% aged 41 to 50 years. In terms of
gender, the majority were female (65.3%), while 34.7% were male. Regarding educational attainment,
nearly half of the nurses (48.0%) held a bachelor’s degree in nursing, 30.7% had a diploma in nursing,
and 21.3% held a master’s degree or PhD.

The distribution of nursing experience revealed that 32.0% had less than one year of experience, 42.7%
had 1 to 5 years of experience, 18.7% had 6 to 10 years, and 6.7% had more than 10 years of experience.
The departmental distribution of the nurses was diverse: 18.7% worked in the emergency department,
13.3% in the intensive care unit, 2.7% in medical or surgical wards, 12.0% in operating rooms, 6.7% in
outpatient departments, and 46.7% in other departments. With respect to work shifts, the majority of
nurses (85.3%) worked morning shifts, while evening and night shifts were each reported by 4.0% of
nurses. Additionally, 6.7% worked in rotational shifts.
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Table 1. Sociodemographic and work-related characteristics of the nurses (n=150).
Frequency Percent

20-30 years 124 82.7

Age (in years) 31-40 years 16 10.7
41-50 years 10 6.7

Gender Male 52 34.7
Female 98 65.3

Diploma in Nursing 46 30.7

Educational Level Bachelor’s Degree in Nursing 72 48.0
Master’s Degree / PhD 32 21.3

<1year 48 32.0

. . 1-5 years 64 42.7

Years of Nursing Experience 6-10 years 28 18.7
>10 years 10 6.7

Emergency Department 28 18.7

Intensive Care Unit (ICU) 20 13.3

. . Medical/Surgical Wards 4 2.7
Hospital Department (Unit) Operating Room 18 12.0
Outpatient Department 10 6.7

Other 70 46.7

Morning 128 85.3

. . Evening 6 4.0
Working Shift Night 5 40
Rotational 10 6.7

Table 2 presents the distribution of previous training and perceptions of cardiac rehabilitation among the
nurses. Regarding previous training, 56.0% of the participants reported having received cardiac
rehabilitation training or attended relevant conferences, while 44.0% indicated no prior training in this
area.

When asked about their self-assessed knowledge of cardiac rehabilitation, 10.7% rated their knowledge
as very poor, 20.0% as poor, 37.3% as average, 28.0% as good, and 4.0% as excellent. Additionally,
61.3% of nurses reported having directly participated in managing a cardiac rehabilitation case, whereas
38.7% had not been involved in such care.

Table 2. Nurses’ previous training, perceived knowledge, and experience in managing cardiac rehabilitation.

Frequency Percent

Have you previously received Cardiac Rehabilitation training No 66 44.0
or attended Cardiac Rehabilitation conferences? Yes 84 56.0

Very Poor 16 10.7

How do you perceive your overall knowledge about Cardiac Poor 30 200
Rehabilitation? Average 26 37.3

' Good 42 28.0

Excellent 6 4.0

Have you ever participated directly in managing a Cardiac No 58 38.7
Rehabilitation case? Yes 92 61.3

Knowledge about Cardiac Rehabilitation

Table 3 shows the distribution of nurses’ responses to questions assessing knowledge and practice-
related activities regarding cardiac rehabilitation. In response to the statement that cardiac rehabilitation
is designed only for patients who had heart valve surgery, 28.0% correctly disagreed (definitely not),
while 26.7% selected “definitely,” 40.0% chose “probably,” and 5.3% were unsure. Regarding the
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initiation of Phase 1 of cardiac rehabilitation, 14.7% correctly identified that it does not begin after
hospital discharge, while the majority incorrectly selected “definitely” (32.0%) or “probably” (45.3%).
For the statement about the use of warfarin post-cardiac surgery in patients with bioprostheses or mitral
repair, 26.7% responded ‘“definitely” and 38.7% “probably,” reflecting some awareness of the
recommendation, although 12.0% incorrectly chose “definitely not,” and 22.7% reported not knowing.
In contrast, 49.3% correctly recognized that aerobic and resistance exercise are recommended forms of
cardiac rehabilitation, with another 34.7% responding “probably.”

Regarding the safety of activities like walking, swimming, and stair climbing six weeks after heart
surgery, 25.3% chose “definitely,” and 41.3% “probably,” indicating generally positive perceptions of
gradual reconditioning, while 26.7% believed these activities were unsafe.

Practice-related questions about rehabilitation activities before discharge also revealed a range of
responses. For early detection of complications, 36.0% of nurses reported “often” and 33.3% “always,”
consistent with best practices. Sexual activities counselling was reported “often” by 34.7% and “always”
by 24.0% of nurses. Advising caregivers regarding support and care was more frequently practiced, with
38.7% of nurses reporting “always” and 30.7% “often.”

Preparing a work-up schedule for post-discharge activities was reported as “often” by 34.7% and
“always” by 17.3%. Counselling patients to cope with surgery, stress, and anxiety was more evenly split
between “often” (32.0%) and “always” (33.3%). Similarly, counselling caregivers to cope with stress
and anxiety was reported “often” by 30.7% and “always” by 32.0% of nurses. Encouraging caregivers
to participate in the patient’s physical activities was reported “often” by 26.7% and “always” by 29.3%.
These findings collectively highlight both knowledge gaps and variations in the reported practices of
cardiac rehabilitation activities among nurses.

Table 3. Knowledge and practice-related responses on cardiac rehabilitation among Nurses.

Frequency Percent

Knowledge about Cardiac Rehabilitation

Definitely 40 26.7

Cardiac rehabilitation is designed only for those patients Probably 60 40.0
who had heart valve surgery. Definitely not * 42 28.0
Don’t know 8 5.3

Definitely 48 32.0

Phase 1 of the cardiac rehabilitation program begins as Probably 68 45.3
soon as the patient is discharged from the hospital. Definitely not * 22 14.7
Don’t know 12 8.0

Definitely 40 26.7

Patients with bio-prostheses or mitral repair should receive Probably 58 38.7
warfarin for 1 month after cardiac surgery. Definitely not 18 12.0

Don’t know 34 22.7

Definitely * 74 49.3

Aerobic and resistance exercise training are two types of Probably 52 34.7
exercise recommended for cardiac rehabilitation. Definitely not 14 9.3
Don’t know 10 6.7

NI *

Walking, swimming, jogging, stair climbing and [;eflnltely* 38 25:3

. . . robably 62 41.3
Il_ghtwelght at 6 weeks afte_r heart surgery is safe for Definitely not 40 6.7
patients who underwent cardiac event and heart surgery. Don’t know 10 6.7

Which of the following rehabilitation activities you provide to patients before discharge from the

hospital?
. L Never 18 12.0
Early detection of complications Seldom o8 18.7
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Frequency Percent

Often * 54 36.0

Always * 50 33.3

Never 14 9.3

Sexual activities counselling Seldom 48 320

Often * 52 34.7

Always * 36 24.0

Never 14 9.3

Advice caregivers regarding support and care of their Seldom 32 21.3
family members. Often * 46 30.7

Always * 58 38.7

Preparing a work-up schedule for the activities of the SNever 20 13.3

. . . X S T eldom 52 34.7
patients regarding cyclln_g, rowing, swimming, bicycling, Often * 52 34.7
jogging, and rest. Always * 26 173

Never 20 13.3

Counselling of the patients in helping them to cope with Seldom 32 21.3
heart valve surgery, stress and anxiety Often * 48 32.0

Always * 50 33.3

Counselling of the caregivers to help them to cope with SNever 22 14.7
. : . ; eldom 34 22.7

stress and anxiety in caring for their family member after Often * 46 30.7
heart valve surgery. Always * 48 320

Never 30 20.0

Encouraging and counselling the caregivers to get involved Seldom 36 24.0
in the physical activities of their family member. Often * 40 26.7
Always * 44 29.3

* Correct answer coded 1 in the methodology score

Table 4 summarizes the descriptive statistics of the knowledge scores related to cardiac rehabilitation
among nurses. The mean knowledge score was 10.31 (SD = 4.63) over 20, with scores ranging from
1.70 to 18.30. The median score was 11.70, suggesting a distribution slightly skewed towards higher
knowledge levels. The interquartile range further revealed that 25% of nurses scored below 6.70, while
75% of nurses scored up to 15.00. These findings indicate a mild to moderate level of knowledge overall,
with substantial variation among participants.

Table 4. Nurses knowledge scores related to cardiac rehabilitation among nurses.
Knowledge about Cardiac Rehabilitation

N 150
Mean 10.31
Median 11.70

Std. Deviation 4.63
Minimum 1.70
Maximum 18.30

25 6.70
Percentiles 50 11.70
75 15.00
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Attitude towards Cardiac Rehabilitation

Table 5 shows the distribution of nurses’ attitudes towards cardiac rehabilitation as assessed by a series
of Likert-scale items. The item “I believe rehabilitation should begin as soon as the patient is discharged
from hospital” demonstrated a varied response pattern, with 40.0% of nurses agreeing, 32.0% neutral,
and 13.3% each disagreeing or strongly disagreeing. Similarly, the statement “I believe it is the duty and
responsibility of the cardiologists to give information to patients regarding rehabilitation after cardiac
surgery” had 42.7% of nurses agreeing, while 17.3% strongly agreed and 18.7% were neutral.
Regarding the sufficiency of information given to patients at discharge on medications, wound care,
infection control, and psychological stress, 30.7% agreed and 38.7% remained neutral. The adequacy of
the Warfarin information booklet was met with neutral responses from 41.3% of nurses, while 20.0%
agreed and 18.7% strongly disagreed.

For the item “I feel uncomfortable to talk to patients and their caregivers about sexual life experiences,”
which was reverse scored, 21.3% of nurses strongly disagreed and 25.3% disagreed, reflecting a
generally open attitude to discussing this topic, although 33.3% remained neutral.

When asked whether the support and care given by caregivers at home was sufficient for patient
recovery, only 14.7% agreed, while 33.3% were neutral and 30.7% disagreed. Similarly, the item “I do
not think caregivers usually experience any difficulty in support and care of their loved ones who had
heart valve surgery,” which was reverse scored, revealed that 28.0% of nurses disagreed, 28.0% were
neutral, and 24.0% agreed.

The statement ““I think I am skilled enough and interested to give health information to patients regarding
cardiac rehabilitation program after heart surgery” had 26.7% agreeing and 38.7% neutral, suggesting
moderate confidence among nurses. Likewise, 38.7% of nurses agreed that patients and caregivers
should be responsible for their own health behavior changes and post-hospitalization care, while 25.3%
remained neutral and 16.0% disagreed.

A similar pattern was noted in the duplicate item “I believe rehabilitation should begin as soon as the
patient is discharged from hospital,” where 26.7% agreed and 30.7% remained neutral. The statement
regarding information given at discharge, repeated in the survey, saw 46.7% neutral responses, while
18.7% disagreed and 16.0% agreed.

For the statement “I am skeptical about the benefits of cardiac rehabilitation,” which was reverse scored,
36.0% disagreed and 21.3% strongly disagreed, indicating general confidence in its benefits. Another
item addressing perceived caregiver challenges also showed that 16.0% of nurses disagreed, 46.7% were
neutral, and 13.3% agreed. Finally, 29.3% of nurses disagreed with the statement “I do not see cardiac
rehabilitation as part of my responsibilities,” which was reverse scored, while 34.7% were neutral and
10.7% agreed.

Overall, these findings reflect a moderate level of positive attitudes towards cardiac rehabilitation,
though substantial proportions of neutral responses suggest areas where further training and support may
be beneficial to fully engage nurses in cardiac rehabilitation efforts.

Table 5. Nurses’ Attitudes Towards Cardiac Rehabilitation (n=150).

Frequency Percent

Strongly disagree 20 13.3

| believe rehabilitation should begin as soon as the Disagree 20 13.3
patient is discharged from hospital Neutral 48 320

Agree 60 40.0

Strongly agree 2 1.3

Strongly disagree 12 8.0

| believe it is the duty and responsibility of the Disagree 20 13.3
cardiologists to give information to patients Neutral 28 18.7
regarding rehabilitation after cardiac surgery. Agree 64 42.7
Strongly agree 26 17.3

I think the information given to patients on discharge  Strongly disagree 18 12.0
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Frequency Percent

regarding medications, wound care, infection control, Disagree 22 14.7
and psychological stress is sufficient for their Neutral 58 38.7
recovery process. Agree 46 30.7

Strongly agree 6 4.0
Strongly disagree 28 18.7
| think the Warfarin information booklet given to Disagree 26 17.3
patients after discharge is sufficient in providing Neutral 62 41.3
information about diet/nutrition counselling services. Agree 30 20.0
Strongly agree 4 2.7
Strongly disagree 32 21.3
| feel uncomfortable to talk to patients and their Disagree 38 25:3
caregivers about sexual life experiences * Neutral >0 333
Agree 24 16.0

Strongly agree 6 4.0
Strongly disagree 28 18.7
| feel the support and care given to patients by Disagree 46 30.7
caregivers at home is sufficient for patient recovery Neutral 50 33.3
and return to normal activities. Agree 22 14.7

Strongly agree 4 2.7
Strongly disagree 18 12.0
| do not think caregivers usually experience any Disagree 42 28.0
difficulty in support and care of their loved ones who Neutral 42 28.0
had heart valve surgery. * Agree 36 24.0

Strongly agree 12 8.0
Strongly disagree 22 14.7
I think I am skilled enough and interested to give Disagree 26 17.3
health information to patients regarding cardiac Neutral 58 38.7
rehabilitation program after heart surgery. Agree 40 26.7
Strongly agree 4 2.7
Strongly disagree 18 12.0
I think patients and caregivers should be responsible Disagree 24 16.0
for their own health behavior changes, risk reduction, Neutral 38 25.3
self-management and post-hospitalization. Agree 58 38.7
Strongly agree 12 8.0
Strongly disagree 16 10.7
| do not think caregivers usually experience any Disagree 28 18.7
difficulty in support and care of their loved ones who Neutral 62 41.3
had heart valve surgery. * Agree 38 25.3

Strongly agree 6 4.0
Strongly disagree 24 16.0
| believe rehabilitation should begin as soon as the Disagree 24 16.0
patient is discharged from hospital Neutral 46 307
' Agree 40 26.7
Strongly agree 16 10.7
| think the information given to patients on discharge Strorlgg_ly disagree %g 15232

regarding medications, wound care, infection control I\:sagrele '
and psychological stress is sufficient for their eutra 70 46.7
recovery process Agree 24 16.0

Strongly agree 10 6.7
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Frequency Percent

Strongly disagree 32 21.3

| am skeptical about the benefits of cardiac Disagree >4 36.0
rehabilitation. * Neutral 48 320

Agree 12 8.0

Strongly agree 4 2.7

Strongly disagree 22 14.7

I do not think caregivers rarely encounter any Disagree 24 16.0
problems in providing care and support to their Neutral 70 46.7
family members after heart valve surgery * Agree 20 13.3
Strongly agree 14 9.3

Strongly disagree 34 22.7

I do not see cardiac rehabilitation as part of my Disagree a4 29.3
responsibilities. * Neutral 22 34.7

Agree 16 10.7

Strongly agree 4 2.7

* Reverse coding

Table 6 summarizes the descriptive statistics of the attitude scores towards cardiac rehabilitation among
the nurses. The mean attitude score was 46.60 (SD = 5.10) over 75, with individual scores ranging from
35.00 to 60.00. The median score was 47.00, indicating a distribution centered slightly above the mean.
The interquartile range showed that 25% of nurses scored below 42.00, while 75% achieved scores up
to 50.00. These findings suggest an overall moderately positive attitude towards cardiac rehabilitation
among nurses, with relatively narrow variability compared to the knowledge scores.

Table 6. Nurses’ Attitudes Score Towards Cardiac Rehabilitation (n=150).

Attitudes towards Cardiac Rehabilitation

N 150
Mean 46.60
Median 47.00

Std. Deviation 5.10
Minimum 35.00
Maximum 60.00
25 42.00
Percentiles 50 47.00
75 50.00

Correlation between Knowledge and Attitudes

Table 7 presents the results of the Spearman correlation analysis between nurses’ knowledge and
attitudes towards cardiac rehabilitation. The analysis revealed a significant positive correlation (r =
0.303, p < 0.001), indicating that nurses with higher knowledge scores tended to exhibit more positive
attitudes towards cardiac rehabilitation. This significant association suggests that improving knowledge
among nurses may be an important factor in fostering more favorable attitudes towards the delivery and
promotion of cardiac rehabilitation services.
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Table 7. Spearman Correlation Between Knowledge and Attitudes Towards Cardiac Rehabilitation

(n=150).
Knowledge about Attitudes towards
Cardiac Cardiac
Rehabilitation Rehabilitation
Spearman Correlation 1 309
Knowledge about Cardiac Coefficient '
Rehabilitation P.value <0.001
N 150 150
Spearman Correlation 309 1
Attitudes towards Cardiac Coefficient '
Rehabilitation P.value <0.001
N 150 150

**_Correlation is significant at the 0.01 level (2-tailed).

Figure 1 displays the scatter plot illustrating the relationship between nurses’ knowledge scores and their
attitudes towards cardiac rehabilitation. The plot demonstrates a positive trend, as indicated by the linear
regression line with the equation y=43.16+0.33x and an R2 value of 0.092. This suggests that knowledge
about cardiac rehabilitation modestly contributes to the variance in nurses’ attitudes. Although the
relationship is not strong, the trend line and the spread of data points support the notion that improved
knowledge is associated with more positive attitudes towards cardiac rehabilitation.

Scatter Plot of Attitudes towards Cardiac Rehabilitation by Knowledge about Cardiac Rehabilitation

R? Linear = 0.092

600 @

550 @

]
o
oooe

Attitudes towards Cardiac Rehabilitation

350

] 20 10.0 15.0 200

Knowledge about Cardiac Rehabilitation

Figure 1. Scatter Plot of Attitudes towards Cardiac Rehabilitation by Knowledge about Cardiac
Rehabilitation.

Factors affecting knowledge and Attitudes

Table 8 presents the associations between various sociodemographic and work-related factors and the
knowledge scores as well as attitudes regarding cardiac rehabilitation among nurses.

Educational level was significantly associated with knowledge scores (p = 0.009). Nurses with a
bachelor’s degree had the highest mean score (11.21), followed by those with a diploma (10.37), while
nurses with a master’s or PhD degree had the lowest mean score (8.23). moreover, the hospital
department showed a significant difference (p = 0.033). Nurses in the operating room had the highest
mean knowledge score (13.32), followed by those in outpatient departments (11.66). Conversely, those
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in emergency departments had the lowest mean score (8.94). However, when departments were grouped
(ED/ICU/OR vs. others), no significant difference was found (p = 0.411).

Working shifts were significantly associated with knowledge scores (p = 0.004). Nurses working night
shifts had the highest mean score (16.10), while those working morning shifts had a lower mean score
(9.98). When comparing morning shifts to all other shifts combined, a significant difference was also
observed (p = 0.031), with higher mean knowledge scores among nurses in non-morning shifts (12.27
vs. 9.98).

Regarding previous training or attendance at conferences related to cardiac rehabilitation, nurses who
had not received such training (n = 66) had a mean knowledge score of 9.45 (SD = 4.84), significantly
lower than those who had received training (n = 84; mean = 10.99, SD = 4.36; p = 0.041). Similarly,
attitudes towards cardiac rehabilitation were significantly more positive among nurses who had received
training (mean = 47.24, SD = 4.26) compared to those without training (mean = 45.79, SD =5.94; p =
0.038).

With respect to direct participation in managing cardiac rehabilitation cases, nurses who had not been
directly involved in case management (n = 58) had a slightly lower mean knowledge score (9.48, SD =
4.90) compared to those who had such experience (n = 92; mean = 10.83, SD = 4.39), although this
difference was not statistically significant (p = 0.084). Attitude scores were also comparable between
those with and without direct experience (46.60 vs. 46.45; p = 0.588).

On the other hand, age was significantly associated with attitude scores (p = 0.030). Nurses aged 41-50
years had the highest mean attitude score (50.60), while those aged 20—30 years had a lower mean score
(46.23). Gender did not significantly affect attitudes (p = 0.193), although male nurses had a slightly
higher mean attitude score (47.35) compared to female nurses (46.20).

A significant difference was observed based on hospital department (p = 0.001). Nurses in the outpatient
department had the highest mean attitude score (50.00), followed by those in the ICU (49.20), while
nurses in medical/surgical wards reported the lowest scores (39.50). However, grouping departments
into ED/ICU/OR versus other units did not yield a significant difference (p = 0.738).

Table 8. Factors Associated with Knowledge and Attitude scores on Cardiac Rehabilitation Among

Nurses.
Knowledge about Attitudes towards
Cardiac Rehabilitation Cardiac Rehabilitation
Study variables N
Mean SD P.value Mean SD P.value

Age (in 20-30 years 124 10.30 4.72 46.23 5.18

years) 31-40 years 16 10.83 4.79 0.817  47.00 4.20 0.030
41-50 years 10 9.64 3.40 50.60 3.81
Male 52 10.32 4.82 47.35 4.96

Gender Female 08 1031 455 093 4500 515 019
Diploma in Nursing 46  10.37 4.58 46.61 5.63

Educational - Bachelor’sdegreein 2, 1451 451 0009 4622 511 0536

Level nursing

Master’s Degree / PhD 32 823 4.42 47.44 4.25
f <1year 48 9.94 4.82 45.92 5.14

L‘fﬁfinog 1-5 years 64 1109 451 ... 4656 492
Experience 6-10 years 28 9.64 4.72 47.29 511
>10 years 10 8.98 3.93 48.20 6.16
Hospital Emergency Department 28 894 5.60 45.86 4.84

Department  Intensive Care Unit (ICU) 20 10.68 4.84 0.033  49.20 4.40 0.001

(Unit) Medical/Surgical Wards 4 10.00 3.81 39.50 1.73
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Operating Room 18 13.32 2.93 45.44 5.04
Outpatient Department 10 11.66 3.36 50.00 2.58
Other 70 981 4.43 46.37 5.21
Hospital ED/ICU/OR 66 10.66 5.04 46.76 4.97
De?ﬂrgirge”t Med/Chir/Outpatient/Other 84 10.04 429 041 4648 520 0738
Morning 128 9.98 4.54 46.53 4.89
Working Evening 6 13.33 3.97 47.67 9.97
Shift Night 6 16.10 1.70 0.004 49.00 3.90 0.542
Rotational 10 934 4.68 45.40 4.74
Working Morning 128 9.975 4.54 46.531  4.89
Shift Other 22 12.27 4.74 0.031 47.000 6.28 0.692
Have you
received 0.041 0.038
training or
attended Yes 84 10.99 4.36 47.24 4.26
conferences?
Have you
ever No 58 9.48 4.90 46.45 5.53
managing a Yes 92 10.83 4.39 46.60 4.83
case?

SD: Standard Deviation — Tests done using Mann-Whitney and Kruskal Wallis test. Significance level set at 5%

Table 9 presents the results of the multiple linear regression analysis examining factors associated with
nurses’ attitudes towards cardiac rehabilitation. In the initial model including all predictors (age,
previous cardiac rehabilitation training or conference attendance, direct participation in cardiac
rehabilitation management, and knowledge scores), two variables emerged as significant predictors: age
and knowledge about cardiac rehabilitation.

Age was positively associated with attitudes (B = 1.863, p = 0.008), indicating that older nurses tended
to have more positive attitudes towards cardiac rehabilitation. Knowledge about cardiac rehabilitation
was also a significant positive predictor (B = 0.325, p < 0.001), suggesting that higher knowledge scores
were associated with more favorable attitudes. Previous cardiac rehabilitation training (p = 0.158) and
direct participation in managing cardiac rehabilitation cases (p = 0.435) were not significantly associated
with attitudes in this model.

In the final stepwise regression model, only age and knowledge remained significant. Age (B = 1.862,
p = 0.008) and knowledge (B = 0.337, p < 0.001) maintained their significant positive relationships with
attitudes, reinforcing the finding that nurses with greater age and higher knowledge levels are more likely
to have positive attitudes towards cardiac rehabilitation.

These results highlight the importance of enhancing nurses’ knowledge about cardiac rehabilitation and
recognizing the role of age-related experience in shaping more positive attitudes towards these essential
services.
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Table 9. Multiple Linear Regression of Factors Associated with Nurses’ Attitudes Towards Cardiac
Rehabilitation.

Unstandardized Standardized 95'.0% Collinearity
Coefficients Coefficients Confidence Statistics
Model P.value Interval for B
B EsrtrCIdr Beta Egﬁvﬁg I;J(E)upr?(; Tolerance VIF
Enter Model
(Constant) 40.670 1.356 0.000 37.990 43.349
Age (in years) 1.863 0.694 0.206 0.008 0.492 3.234 1.000 1.000
Have you
previously
received Cardiac
Rehabilitation 4 »>4  0.863  0.120 0158 -0482 2929  0.828 1207
training or
attended Cardiac
Rehabilitation
conferences?
1
Have you ever
participated
directly in
managing a -0.687 0.876 -0.066 0435 -2.418 1.045 0.835 1.198
Cardiac
Rehabilitation
case?
Knowledge about
Cardiac 0.325 0.086 0.295 0.000 0.155 0.495 0.965 1.036
Rehabilitation
Stepwise Model
2 (Constant) 40.816 1.293 .000 38.261 43.372
Knowledge about  .337 .085 .306 .000 170 504 1.000 1.000
Cardiac
Rehabilitation
Age (in years) 1.862 .694 .206 .008 490  3.233 1.000 1.000

a. Dependent Variable: Attitudes towards Cardiac Rehabilitation

Discussion

The main purpose of the present study was to evaluate the levels of knowledge and attitudes of Iraqi
nurses in Diwaniyah Teaching Hospital regarding cardiac rehabilitation. Another objective was to
examine the factors affecting nurses’ knowledge and attitudes towards CR.

The study surveyed 150 nurses at Diwaniyah Teaching Hospital, predominantly young (82.7% aged 20—
30 years) and female (65.3%), with most holding a bachelor’s degree (48.0%) and working morning
shifts (85.3%). A significant proportion had less than five years of experience (74.7%), and all nurses
worked in various departments. These characteristics emphasizes the heterogeneity of the study sample,
further showing that nurses participating to this study are from different backgrounds.

Regarding previous cardiac rehabilitation exposure, 56.0% reported having received related training or
attended conferences, and 61.3% had participated directly in managing a cardiac rehabilitation case.
Self-perceived knowledge varied, with 37.3% rating their knowledge as average, 28.0% as good, and
smaller proportions indicating very poor or poor levels. For instance, these findings highlight a notable
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gap in the exposure of nurses to information related to cardiac rehabilitation. This might be due to the
fact that formal training on CR among nurses can often be theoretical or fragmented, which shows a lack
of structured follow-up or effective practical reinforcement to strengthen the skills of nurses [22]. For
instance, Isam et al. explained that CR training is becoming more and more recognized and incorporated
into nursing education programs in lIraq, yet, this implementation is still not unified on the national level
[23]. Moreover, Kumudah et al. noted that even among nurses who had undergone formal CR training,
many still lack the competences to apply the guidelines in an effective way, even though they perceive
their knowledge as good [21].

The knowledge assessment revealed that nurses in the chosen hospital possess a moderate level of
knowledge regarding CR, with a mean score of 10.31 out of 20 (SD = 4.63). While almost half of nurses
correctly identified recommended exercise regimens, there were notable misconceptions about the
timing of cardiac rehabilitation initiation and the role of warfarin post-surgery. These results indicate the
existence of a gap in the foundational understanding of CR, which can be attributed to a limited inclusion
of structured CR training and education in the Iragi nursing curriculum and a lack of professional
development programs in this area. Therefore, the results of the present study seem to be concordant
with those found by Masule et al. who highlighted that nurses in Namibian hospitals had a low to
moderate level of knowledge of CR, with only a small percentage (26.1%) having a good knowledge
[16]. Similarly, Alsultan & Jalal found that 63.8% of nurses in Saudi Arabia had an average knowledge
on CR, and 20.8% had a poor knowledge [24], which mirrors the results of our study. On the other hand,
the results of our study seem to be divergent from the ones found in China by Zhu et al. who reported a
mean knowledge score of 58.23 over 74, corresponding to 78.7% of nurses having good knowledge on
CR [25]. Hence, the differences in knowledge scores among nurses in different contexts can be attributed
to the variations in healthcare infrastructures, educational opportunities, and availability of CR training
programs.

Similarly, practice-related questions showed varied responses, with nurses demonstrating a good
adherence to clinical monitoring and emotional support as main components of CR. Yet, these practices
were less consistent with pre-discharge planning, caregiver-involved physical activity promotion, and
sexual health counseling. These results seem to be concordant with those mentioned by Masule et al.
who stated that the practices of nurses in what it concerns CR focuses mainly on early complication
detection and psychosocial support and lacks the integration of other important components [16].
Therefore, these practices are consistent with theoretical approached that positions the CR nurse as a
central coordinator of care in patients recovering from CVDs [26]. Hence, this shows that nurses
responsible for CR needs to focus not only on emotional support but also on clinical tasks while also
utilizing their broader rehabilitative role [27].

Attitude scores were generally positive, with a mean of 46.60 out of 75 (SD = 5.10). However, while
generally encouraging, this score indicates that nurses still have neutrality in some areas, uncertainties
and hesitation. This neutrality can be attributed to the lack of clarity in the nurses’ roles and
responsibilities in CR, as well as it can reflect their limited confidence in delivering structured education
or address sensitive topics like sexual health and caregiver burden. These results are aligned with other
published studies in the literature, showing that there exists an ambiguity in nurses’ role perception [16],
[21], which suggests that there is a need for a more defined role and more targeted training in this area.
Moreover, the tendency of nurses to view cardiac rehabilitation as a main responsibility for cardiologists
mirrors the results found in the study of Farah et al. who indicated that interdisciplinary role delineation
in CR remains unclear in different healthcare systems up until today [28].

A significant positive correlation was found between knowledge and attitudes (r = 0.303, p < 0.001),
suggesting that higher knowledge levels are associated with more favorable attitudes towards cardiac
rehabilitation. These results seem to be aligned with other studies in the literature. For instance, Zhu et
al. found that nurses who have higher scores of knowledge have significantly more positive attitudes
[25]. Similarly, Almoghairi et al. also found that moderate knowledge level among healthcare
professionals and cardiologists was directly correlated with more positive attitudes and willingness to
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handle secondary prevention programs for patients suffering from CVDs [29]. Furthermore, Farah et al.
conducting a study among specialists in cardiology and cardiac surgeons in Lebanon, showed that
physicians who acknowledged CR as a secondary prevention approach had more positive attitudes
towards prescribing it for their patients [28], which echoes the association between knowledge and
attitudes among nurses.

Analysis of factors influencing knowledge revealed significant differences based on educational level (p
= 0.009), hospital department (p = 0.033), working shift (p = 0.004), and previous training (p = 0.042).
Nurses with higher educational attainment had better knowledge scores, which mirrors the results
revealed by Zhu et al. showing that better knowledge is acquired through education, including
qualifications and formal training, as well as through departmental exposure and specialization [25].
Moreover, these results are concordant with those highlighted by Masule et al. (2024) who showed that
a structured education and the exposure in the work contexts are factors that shape a better knowledge
among nurses in what it concerns CR [16].

Multiple linear regression to examine the predictors of attitudes towards CR further confirmed that both
age (B =1.862, p=0.008) and knowledge (B = 0.337, p <0.001) were independent predictors of attitudes
towards cardiac rehabilitation. These results indicate that nurses who have more experience, those who
have more educational attainments and those who consequently have more clinical exposure towards
cardiac rehabilitation are more prone to have more favorable attitudes towards CR. These results seem
to be aligned with those of Alsultan & Jalal who found similar associations, further showing that
individuals with higher knowledge levels exhibit more positive attitudes, with knowledge, age, and
experience significantly shaping these attitudes [24]. Similarly, Almoghairi et al. showed that knowledge
is the strongest predictor of positive attitudes, which is reinforced by educational and clinical exposure
[29].

Limitations

Despite the several advantages presented by this study, there exist limitations that are worth discussing.
First, the study was conducted in a single hospital in Iraq and didn’t include different hospitals in this
country, which limits the ability to generalize the results to all the nurses practicing in lraq or even in
other healthcare settings. Second, the study used a cross-sectional approach, which might have limited
our ability to draw causal relationships between knowledge, attitudes, and practices. Third, data was
collected using a self-reported questionnaire which might introduce social desirability bias, where nurses
might have responded by answers they find socially accepted rather than presenting accurate results
showing their real knowledge and attitudes towards cardiac rehabilitation.

Conclusion

As cardiovascular diseases remain a leading cause for mortality worldwide, preventive measures
including cardiac rehabilitation became an important area of practice to improve the quality of life of
patients suffering from these illnesses. Hence, as nurses play an important role in addressing cardiac
rehabilitation, this study assessed the knowledge and attitudes of Iragi nurses to further evaluate the
factors affecting both knowledge and attitudes. The results of this study highlighted a moderate level of
knowledge and positive attitudes towards cardiac rehabilitation, with higher knowledge and older age —
hence higher exposure, as main predictors of favorable attitudes towards CR.

Based on these results, this study calls for an update of the national nursing education curricula in Irag
to include structured modules on cardiac rehabilitation. On the other hand, hospitals should work on
expanding the professional development of their staff through tailoring educational programs that focus
on interdisciplinary work to deliver a high quality of CR for patients recovering from CVDs. Moreover,
healthcare institutions should clarify in their policies and protocols the roles of nurses in CR and this to
improve the confidence and consistency of nurses’ practices. Furthermore, future studies should focus
on multi-centered designs to be able to generalize the results to the broader population of nurses, as well
as on longitudinal studies to track how the levels of knowledge and attitudes of nurses improve after
educational interventions.

Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium provided 153
the original work is properly cited.


http://creativecommons.org/licenses/by/4.0)

International Journal of Integrative and Modern Medicine

References

[1]

[2]
[3]

[4]

[5]

[6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

V. R. Netala, S. K. Teertam, H. Li, and Z. Zhang, “A Comprehensive Review of Cardiovascular
Disease Management: Cardiac Biomarkers, Imaging Modalities, Pharmacotherapy, Surgical
Interventions, and Herbal Remedies,” Cells, vol. 13, no. 17, p. 1471, Sep. 2024, doi:
10.3390/CELLS13171471,

E. O. Lopez, B. D. Ballard, and A. Jan, “Cardiovascular Disease,” StatPearls Publ., Aug. 2023.
G. K. Ghodeshwar, A. Dube, and D. Khobragade, “Impact of Lifestyle Modifications on
Cardiovascular Health: A Narrative Review,” Cureus, vol. 15, no. 7, p. e42616, Jul. 2023, doi:
10.7759/CUREUS.42616.

D. Adhikary, S. Barman, R. Ranjan, and H. Stone, “A Systematic Review of Major Cardiovascular
Risk Factors: A Growing Global Health Concern,” Cureus, vol. 14, no. 10, Oct. 2022, doi:
10.7759/CUREUS.30119,.

K. K. Teo and T. Rafiq, “Cardiovascular Risk Factors and Prevention: A Perspective From
Developing Countries,” Can. J. Cardiol., vol. 37, no. 5, pp. 733-743, May 2021, doi:
10.1016/j.cjca.2021.02.0009.

WHO, “Cardiovascular diseases (CVDs),” World Health Organization.

G. Victor, K. Shishani, E. Vellone, and E. S. Froelicher, “The Global Burden of Cardiovascular
Disease in Adults: A Mapping Review.,” J. Cardiovasc. Nurs., Apr. 2025, doi:
10.1097/JCN.0000000000001200,.

L. Ware et al., “Comparison of cardiovascular health profiles across population surveys from five
high- to low-income countries,” medRxiv, p. 2023.07.26.23293185, Jul. 2023, doi:
10.1101/2023.07.26.23293185.

D. M. Lloyd-Jones et al., “Defining and setting national goals for cardiovascular health promotion
and disease reduction: The american heart association’s strategic impact goal through 2020 and
beyond,”  Circulation, wvol. 121, no. 4, pp. 586-613, Feb. 2010, doi:
10.1161/CIRCULATIONAHA.109.192703,.

K. Goel, R. J. Lennon, R. T. Tilbury, R. W. Squires, and R. J. Thomas, “Impact of cardiac
rehabilitation on mortality and cardiovascular events after percutaneous coronary intervention in
the community,” Circulation, vol. 123, no. 21, pp. 2344-2352, May 2011, doi:
10.1161/CIRCULATIONAHA.110.983536,.

P. R. Lawler, K. B. Filion, and M. J. Eisenberg, “Efficacy of exercise-based cardiac rehabilitation
post-myocardial infarction: A systematic review and meta-analysis of randomized controlled
trials,” Am. Heart J., vol. 162, no. 4, 2011, doi: 10.1016/J.AHJ.2011.07.017..

G. J. Balady et al., “Core components of cardiac rehabilitation/secondary prevention programs:
2007 Update - A scientific statement from the American Heart Association Exercise, Cardiac
Rehabilitation, and Prevention Committee, the Council on Clinical Cardiology; the Councils on
Cardiovascular Nursing, Epidemiology and Prevention, and Nutrition, Physical Activity, and
Metabolism;...,” J. Cardiopulm. Rehabil. Prev., vol. 27, no. 3, pp. 121-129, May 2007, doi:
10.1097/01.HCR.0000270696.01635.aa.

P. D. Savage, B. K. Sanderson, T. M. Brown, K. Berra, and P. A. Ades, “Clinical Research in
Cardiac Rehabilitation and Secondary Prevention: Looking Back and Moving Forward,” J.
Cardiopulm.  Rehabil. Prev.,, wvol. 31, no. 6, p. 333, Nov. 2011, doi:
10.1097/HCR.0B013E31822F0F79.

N. J. Bracewell, J. Plasschaert, C. R. Conti, E. C. Keeley, and J. B. Conti, “Cardiac rehabilitation:
Effective yet underutilized in patients with cardiovascular disease,” Clin. Cardiol., vol. 45, no. 11,
pp. 1128-1134, Nov. 2022, doi: 10.1002/clc.23911.

E. H. Dababneh, S. Saha, L. Ostlundh, R. H. Al-Rifai, and A. Oulhaj, “Impact of cardiac
rehabilitation on mortality and morbidity in diabetic versus non-diabetic patients: Protocol for a
systematic review and meta-analysis,” BMJ Open, vol. 11, no. 4, Apr. 2021, doi: 10.1136/bmjopen-
2020-047134.

L. S. Masule, K. Amakali, and W. E. Wilkinson, “Nurses’ knowledge, attitudes, and practices about
rehabilitation of patients after heart valve surgery in Namibia,” Heal. SA Gesondheid, vol. 29, 2024,

Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium provided 154
the original work is properly cited.


http://creativecommons.org/licenses/by/4.0)

International Journal of Integrative and Modern Medicine

doi: 10.4102/HSAG.V2910.2396,.

[17] A. Mahmood et al., “The Effectiveness of Cardiac Rehabilitation Programs in Improving
Cardiovascular Outcomes: Systematic Review and Meta-Analysis,” Cureus, vol. 16, no. 10, p.
e72450, Oct. 2024, doi: 10.7759/CUREUS.72450.

[18] G. L. M. Ghisi, A. P. D. Bomtempo, N. F. Gonzalez, G. P. Reyes, and C. V. Anchique, “Evaluating
the Clinical Effectiveness of Cardiac Rehabilitation among Patients of Very Low Socioeconomic
Status Living in Colombia,” J. Cardiovasc. Dev. Dis., vol. 11, no. 9, p. 255, Aug. 2024, doi:
10.3390/JCDD11090255.

[19] J. H. Andersen, K. Burns, A. D. K. Guassora, C. Cerqueira, T. Jgrgensen, and S. L. Lundstrgm,
“Taking no for an answer. Nurses’ consultations with people with cardiac disease about
rehabilitation: A qualitative study,” Appl. Nurs. Res., vol. 58, Apr. 2021, doi:
10.1016/J.APNR.2021.151397.

[20] M. Saeed et al., “Effect of Competency Based Program on Nurses’ Knowledge, Skills and Attitude
toward the Care of Patients with Stroke,” Stroke Patients ASNJ, vol. 23, no. 2, 2021.

[21] M. Kumudah, M. Ashah, S. Palanisamy, K. Karthikayini, and S. Akila, “Assessment of nurses’
knowledge, attitude and perception on cardiac rehabilitation program at a tertiary care teaching
hospital,” Int. J. Res. Pharm. Sci., vol. 11, no. 3, pp. 4099-4110, Jul. 2020, doi:
10.26452/1JRPS.V1113.2613.

[22] A. Aziz, “The role of continuous education and training in improving hospital nurse performance:
case study of employee development program implementation,” J. Aisyah J. llmu Kesehat., vol. 8,
no. 3, Sep. 2023, doi: 10.30604/JIKA.V813.2072.

[23] S. R. Isam, M. Hakima, and S. Hassan, “Effectiveness of Cardiac Rehabilitation Instructional
Program on Knowledge and Health-related Quality of Life for Patients Undergone Coronary Artery
Bypass Graft Surgery,” Iragi Natl. J. Nurs. Spec., vol. 36, no. 1, pp. 59-70, Jun. 2023, doi:
10.58897/INJNS.V3611.809.

[24] D. A. Alsultan and S. M. Jalal, “Knowledge and attitudes of nurses towards telenursing in cardiac
care in Al-Ahsa, Saudi Arabia: a cross-sectional study,” Front. Cardiovasc. Med., vol. 12, p.
1506441, Mar. 2025, doi: 10.3389/FCVM.2025.1506441/BIBTEX.

[25] H. Zhu, Z. Ye, L. Ning, X. Han, and Y. Wu, “Knowledge and Attitude of the Medical Staff
Concerning Cardiac Rehabilitation in Zhejiang Province, China: A Cross-Sectional Study,” Patient
Prefer. Adherence, vol. 14, p. 1771, 2020, doi: 10.2147/PPA.S270503.

[26] M. Lidin et al., “The Nurses’ Role in the Cardiac Rehabilitation Team,” J. Cardiovasc. Nurs., Jun.
2024, doi: 10.1097/JCN.0000000000001113.

[27] P. Winnige, R. Vysoky, F. Dosbaba, and L. Batalik, “Cardiac rehabilitation and its essential role in
the secondary prevention of cardiovascular diseases,” World J. Clin. Cases, vol. 9, no. 8, p. 1761,
2021, doi: 10.12998/WJCC.V9.18.1761.

[28] R. Farah, W. Groot, and M. Pavlova, “Knowledge, attitudes and practices survey of cardiac
rehabilitation among cardiologists and cardiac surgeons in Lebanon,” Egypt. Hear. J., vol. 73, no.
1, pp. 1-9, Dec. 2021, doi: 10.1186/543044-021-00212-2/TABLES/6.

[29] A. M. Almoghairi, J. O’Brien, A. Doubrovsky, and J. Duff, “Knowledge, attitudes, and practices
of cardiac rehabilitation and barriers to referral among cardiologists in Saudi Arabia: A cross-
sectional survey,” PL0S One, vol. 20, no. 5, p. e0323694, May 2025, doi:
10.1371/JOURNAL.PONE.0323694.

Copyright © 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium provided 155
the original work is properly cited.


http://creativecommons.org/licenses/by/4.0)

