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ABSTRACT

Aim To examine the effects of implementing a modified Re-Engineered Discharge (RED) intervention on 
major adverse cardiovascular and cerebrovascular events (MACCE) and readmission rates 30 days after 
coronary artery bypass graft (CABG) surgery.
Methods A randomized clinical trial was conducted with 104 patients who underwent elective CABG sur-
gery. Patients were randomly assigned to either an intervention group or a control group. The intervention 
group received discharge training through the modified RED program, while the control group followed the 
standard discharge protocol used at the Centre. Data on major adverse events and readmission rates were 
collected 30 days after discharge.
Results The results indicated no statistically significant differences between the intervention and control 
groups regarding major adverse events even though the control group experienced death, reopening and 
readmission rate slightly more than intervention group (2% vs. 0%; p=0.471 and 2% vs. 1%; p=1.000, 
respectively ( x2=0.273, P=0.603). Both groups showed similar outcome after the implementation of the 
modified RED.
Conclusion This study contributes to the growing body of research on discharge interventions by providing 
insights into the challenges of integrating structured programs into routine care. It highlights the importance 
of comprehensive planning, resource allocation, and extended follow-up to enhance patient outcomes in 
cardiac surgery.
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INTRODUCTION

Cardiovascular diseases (CVD) are the main threats to human 
lives . Around 17.9 million deaths worldwide were attribut-
ed to CVD,  which represents 31% of the global deaths (1). 
The prevalence of coronary artery disease (CAD) as one of 
the CVDs, among US adults aged 20 and older is 6.3%. It is 
responsible for 43.8% of the deaths worldwide (1). According 
to the Centres for Disease Control and Prevention, Jordan’s 
leading cause of mortality is CVDs with a cause-specific mor-
tality rate of 18.6 (2).
Coronary artery diseases are currently managed with medical 
treatment, percutaneous coronary interventions (PCI), or coro-
nary artery bypass graft (CABG) surgery (3). The CABG sur-
gery is the indicated choice for multi-vessel coronary disease 
(3). It is defined as a revascularization procedure used for the 

treatment of CAD. It involves establishing a graft from another 
body vessel to bypass the narrowed coronary artery and restore 
blood flow to the cardiac muscle  (4). Among Jordanians who 
underwent CABG surgery, 90% out of 161 patients had a co-
morbid chronic disease; more than 34% were diabetic and hy-
pertensive (4). Even though CABG surgery is believed to pro-
vide complete revascularization and to lead to improved long 
term outcomes than PCI, the recovery process after hospital 
discharge might be complicated by the occurrence of major 
adverse cardiovascular and cerebrovascular events (MACCE) 
(5). The MACCE consist of mortality, myocardial infarction 
(MI), stroke and need for repeat revascularization (5).
Myocardial infarction after CABG surgery is a Type 5 MI 
(6). Reportedly, out of 2,215 CABG patients, 5.8% developed 
acute MI post-surgery, while 3.8% required repeat revascular-
ization (7). Repeat revascularization is a new CABG or PCI 
procedure that needs to be done due to documented ischemia 
or graft failure, and it is one of the MACCE that might oc-
cur within 30 days after CABG surgery (7). The prevalence 
rate of repeated revascularization among CABG patient ranges 
from 0.5% -1.3%. Stroke is an acute focal neurological deficit 
lasting ≥ 24 hours with or without confirmatory imaging (8). 
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Around 1.3% of CABG patients developed stroke after the sur-
gery, which causes a near 20% mortality rate perioperatively 
(8). Among the Jordanian population, CABG patients who had 
a stroke made 2.3% of the sample (1046 patients); of these, 
33.3% died (9). 
Reducing mortality and hospital readmission following car-
diac surgery has become a national priority in the US and 
worldwide (8).Unclear discharge instructions and lack of 
follow-up plans are among the reported reasons for hospital 
readmissions. Patient experience with discharge instructions 
shows that patients discharged with sufficient information and 
provided follow-up care were better at managing postopera-
tive problems and experienced improved post-discharge out-
comes (8). Nurses play a significant role in providing multi-
dimensional interventions to facilitate the patient’s transition 
after the surgery, decrease complications, and subsequently 
reduce their readmission (10). Examples of these interventions 
include discharge planning, discharge education, home visits, 
rehabilitation programs, telephone follow-up calls, telehealth, 
and discharges to short-term skilled nursing facilities, reducing 
readmission rates (11). These nursing delivered interventions’ 
primary intended outcome is to reduce mortality, hospital read-
mission, and improve patient outcomes among CABG patients 
(12). In Jordan, a study found that open-heart patients who 
did not receive pre-surgery health instructions demonstrated 
a higher need for post-surgery self-care instructions. The re-
searchers recommended better utilization of the nurses work-
ing with CABG patients to provide adequate and appropriate 
education before hospital discharge (12). 
The aim of this study was to investigate the effect of imple-
menting a modified discharge program (project-RED inter-
vention) on major adverse cardiovascular and cerebrovascu-
lar events, readmission rate, and health-related quality of life 
among CABG patients 30 days after surgery.

PATIENTS AND METHODS

Patients and study design 

Post-test only (after-only) Randomized Controlled Trial 
(RCT) design was used to examine the effect of a modified 
Project-RED intervention on MACCE, and readmission rate 
30 days after CABG surgery among Jordanian patients. The 
Randomized Controlled Trial (RCT) design was chosen for its 
ability to establish cause-and-effect relationships by manipu-
lating an independent variable through intervention, ensuring 
randomization and control to eliminate bias in participant allo-
cation, and guaranteeing the validity of statistical tests through 
randomization.
The study was conducted at Queen Alia Heart Institute, the 
largest specialized centre in cardiovascular surgeries in Jordan 
with a capacity of 215 beds. The study’s participants were pa-
tients who had undergone CABG surgery prior to their dis-
charge from the hospital. The inclusion criteria were: patients 
who had undergone first-time isolated elective CABG surgery 
for single, double, or triple CAD; speaking Arabic; agreeing 
to participate in the study; being free from any psychologi-
cal problems; having a contact telephone number; not having 
had aortic calcification or a stroke; and aged over 21 years. 
The exclusion criteria included patients diagnosed with mental 
disorders, who may be at risk of not adhering to postopera-
tive discharge education and follow-up instructions. Patients 

who died during their index hospitalization before having been 
discharged from hospital were considered at risk of stroke. If 
the patient’s current medical diagnosis included cerebrovas-
cular disease, transient ischemic attack (TIA), and/or carotid 
stenosis ≥70%, these conditions were considered to be risk 
factors for stroke, which is one of the MACCE. For whatever 
reason, the patients underwent an emergency CABG after the 
PCI procedure, which increased the susceptibility to MACCE. 
The postoperative hospital stay was longer than usual, lasting 
over 15 days, because of surgical complications, which also 
increased the risks of MACCE and readmission.  

Methods 

The calculation of the sample size was designed to ensure suffi-
cient statistical power to detect differences between the groups. 
A power analysis was conducted before starting the study to 
determine the required sample size, thereby reducing the like-
lihood of type II errors. This analysis considered several key 
factors: the significance level (alpha; α), where a higher alpha 
reduces power; the sample size, with larger samples typically 
increasing power; the effect size, which reflects the strength of 
the relationship between variables; and the power itself, which is 
the probability of correctly identifying true relationships or dif-
ferences between groups while avoiding false null hypotheses. 
Researchers usually set α=0.05 to minimize the risk of type I 
errors and target a power of 0.80. Effect sizes are often estimated 
based on existing evidence, frequently from pilot studies or prior 
research in similar fields. In nursing research, medium effect siz-
es are typically expected. For this study, the sample size estima-
tion used the χ2 test and G*Power software. With a significance 
level of 0.05, a medium effect size of 0.50, and a desired power 
of 0.80, the calculations suggested that 52 patients per group 
were needed, in total 104. To account for a 30% dropout rate, the 
study aimed to recruit 67 patients per group, or 134 in total, to 
ensure that 52 patients per group completed the study (Figure 1).
Single-centre non-probability sampling was used to select the 
study participants. The sampling procedure adopted the block 
randomization method in order to select at least 118 patients. 
Blocked randomization could provide approximately equal 
groups of participants assigned to intervention and control 
groups. Block of 2,4 or 6 was used each day to assign the pa-

Figure 1. Sample size calculation
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tients to intervention and control groups. The SPSS random 
number generator used to assign a random number to each pa-
tient. Each day, one-half of the CABG patients were assigned 
to the intervention group and the other half to the control group. 
The order in which the intervention was assigned in each block 
was randomized, and this process was repeated for all consec-
utive blocks of participants. 
Ethical approval was obtained from the University and Hospi-
tal Research Ethics Committee (No 918/5/2). The patients were 
provided with information regarding the study’s objectives and 
were assured that participation was optional allowing them to 
withdraw at any point. Before conducting the study, oral and 
written consents from the patients were obtained. On Clinical-
Trials.gov, the study’s registration number was NCT04527822. 
Based on literature review, data were collected by instruments 
constructed by the researcher: major adverse cardiovascular 
and cerebrovascular events data collection sheet, the readmis-
sion data collection sheet, demographic, disease history and 
operation conduct questionnaire (13).
After obtaining Institutional Review Board (IRB) approval 
from the Jordanian Royal Medical Services, the researcher in-
formed cardiac surgeons and head nurses about the study. On 
the third day post-surgery, patients were assessed for inclusion. 
Those meeting the criteria and agreeing to participate signed 
informed consent forms, and baseline data were collected. Par-
ticipants were then randomly assigned to intervention or con-
trol groups. The control group received routine discharge care 
from the hospital. The routine discharge care at hospital in-
cluded a written single page discharge summary handed to the 
patient, a box of medications sufficient for 30 days, an appoint-
ment for the cardiac surgery clinic (booked to be two weeks 
after discharge), and a verbal education on how the patient 
should take medications. The education might include verbal 
advice on smoking cessation, walking exercise, change of diet. 
The education might vary among different health care provid-
ers as there is no standardized protocol. On the other hand, for 
patients in the intervention group, the researcher began pre-
paring the After-Hospital Care Plan (AHCP). The preparation 
of the AHCP as an educational document was done through 3 
main steps: 1- review of the patient medical record in the unit 
through HAKEEM; 2- conducting a meeting with the medical 
team, 3- meeting with the patient. On the day of discharge, 
patients received the AHCP, which included educational ma-
terial, a re-conciliated medication list, and booked (scheduled) 
-up appointments with the cardiac surgery clinic. The educa-

tion was done using the teach-back method. Conversely, the 
intervention group received a telephone call for follow-up in 
the first three days after discharge. The researcher checked 
with them any emerging signs and symptoms, their self-care 
issues, and medications. Finally, at 30 days after discharge, the 
intervention and control groups were contacted by telephone 
for follow up and to check if they were admitted in any hospital 
and if they had any of the MACCEs. Patients’ medical records 
were checked for any readmissions and the occurrence of the 
MACCE and verification of data (Figure 2). 
The study was conducted between 15 July 2020 and 30 Octo-
ber 2020 because of the closure of cardiac surgery clinics and 
the postponement of all the elective cardiac surgeries in the 
Centre due to the COVID-19 pandemic in Jordan. 
The study intervention was a nurse-led discharge planning 
program. The program was based on selected Project-RED 
components illustrated in the Project-RED toolkit (14,15). 
The Agency for Healthcare Research and Quality (AHRQ) 
was in coordination with the Boston Medical Center, and de-
veloped six modules to help hospitals launch and implement 
project-RED within their institutions. The nurse-led discharge 
planning program was implemented by a nurse called discharge 
educator (DE). The DE responsibility was to prepare patients 
for going home. The DE collaborated with the patients’ mul-
tidisciplinary teams about what happened during the hospital 
stay and what needed to be done for a safe transition home. 
The DE was responsible for creating the AHCP, an easy-to-un-
derstand discharge plan, and taught it in a way that enabled 
patients to understand how to care for themselves once they 
went home. Due to some limitations experienced in relation to 
availability of discharge educators in the Center, the researcher 
in the current study was the DE, and she was the one who pre-
pared the AHCP and conducted the telephone follow-up call. 
However, she was in direct contact and collaboration with a 
pharmacist from hospital and a cardiac surgeon if any consul-
tation was needed for the patients’ safety. Moreover, due to 
lack of Information Technology (IT) support and the technical 
assistance, the researcher was unable to transfer the discharge 
summaries to clinic providers. 

Statistical analysis 
Descriptive statistics, including the frequency distribution and 
percentages, were used to analyse nominal data as well as de-
mographic data and the participants’ clinical variables. Infer-
ential analysis was used to examine the differences between 

Figure 2. Data collection procedure
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the groups on a range of variables. An independent t-test and 
χ2 test were used to compare the demographic data and clini-
cal variables between both groups and assess group differences 
in the study dependent variables (occurrence of the MACCE, 
readmission). Alternative tests like Wilcoxon Mann-Whitney, 
and Fisher exact test were used when needed.  

RESULTS

One hundred and eighteen patients met the study inclusion cri-
teria. The 118 patients agreed to participate and signed the con-
sent form. The patients were assigned randomly to either the 
intervention or control group using block randomization, 59 
in the intervention group and 59 in the control group. Four pa-
tients from the intervention group did not complete the study. 
Two of them did not answer the follow-up call within the first 
(2-4) days post-discharge, and two did not answer the research-
er’s call at 30 days post-discharge. Therefore, the final sample 
in the intervention group consisted of 55 patients. Patients in 
the intervention group received the modified project-RED in-
tervention with a written discharge plan before discharge from 
the hospital.  MACCE and the readmissions were checked 30 
days post-discharge through a phone call with the patient and 
their caregivers and confirmed through the electronic medical 
records.  On the other hand, ten participants from the control 
group did not complete the study because they did not answer 
the researcher’s call 30 days post-discharge because of an in-
valid or disconnected mobile number. Therefore, the sample of 
the control group consisted of 49 patients. Patients in the con-
trol group received the standard discharge care in the centre, 
and all of them were called 30 days post-discharge to assess the 
study outcomes as in the intervention group. 
One hundred and four participants (55 intervention and 49 con-
trol) completed the study. The participants’ age ranged between 
40-77 (mean of 56.62; SD=8.455) years. The sample consisted 
of 86 (82.7 %) males. Most patients were married, 95 (91.3 %), 
the majority had intermediate education, 48 (46.2 %), 65 (62.5 
%) were unemployed or retired. Concerning the clinical vari-
ables, 53 (51%) patients had dyslipidaemia, 54 (51.9%) had 
diabetes, and 52 (50%) had hypertension. The majority of par-
ticipants did not experience CVA before, 100 (96.2 %), and all 
of them had a previous history of MI; 45 (43.3%) underwent 
three grafts surgery. 
A comparison between the intervention group and the control 
group was conducted to assess the sample characteristics’ ho-
mogeneity. An independent sample t-test was used to compare 
age, pre-operative creatinine level, post-operative creatinine 
level, aortic cross-clamp time, ICU length of stay, hospital 
length of stay, and period mechanical ventilation. A prelimi-
nary data screening showed that these variables were approxi-
mately normally distributed, except for the period of mechan-
ical ventilation variable. Leven’s test was conducted to assess 
the homogeneity of variance assumption, and the homogeneity 
of variance was met for the mentioned variables except for me-
chanical ventilation. 
The t-test showed no significant differences in the participants’ 
mean age in the intervention group (M= 56.98, SD=8.06) and 
the control group (M=56.2, SD=8.937). Besides, there were 
no significant differences between the two groups related to 
the following clinical variable: pre-operative creatinine lev-
el (P=0412), post-operative (P=0.807) creatinine level, aortic 
cross-clamp time (P=0.500), Intensive Care Unit (ICU) length 

of stay (P=0.628), and hospital length of stay (P=0.336). For 
the period of mechanical ventilation, the Mann-Whitney test 
was employed. The demographic and clinical characteristics of 
the intervention and control groups were similar across various 
variables. Gender distribution showed that 83.6% of the inter-
vention group and 81.6% of the control group were male, with 
no significant difference (P=0.787). Education levels were also 
comparable, with 45.5% and 46.9% of the intervention and con-
trol groups, respectively, having intermediate education, and no 
significant difference observed (P=0.967). In terms of social sta-
tus, 87.3% of the intervention group and 95.9% of the control 
group were married, with no significant difference (P=0.167). 
Employment status, dyslipidaemia, diabetes, and hypertension 
were similarly distributed between the groups, with no signif-
icant differences (P-values ranged from 0.844 to 0.879). Ejec-
tion fraction data showed a higher percentage of normal ejection 
fraction in the control group (61.2%) compared to the interven-
tion group (45.5%) (P=0.108). Previous stroke history was rare 
in both groups, with 1.8% of the intervention group and 6.1% of 
the control group reporting prior strokes (P=0.341). The number 
of post-operative blood transfusion units and grafts were com-
parable between the groups, with no statistically significant dif-
ferences observed (Fisher’s exact test: χ² = 2.281, P = 0.905; χ² = 
3.172, P = 0.579, respectively). These findings indicate that the 
intervention and control groups were largely comparable across 
most demographic and clinical characteristics. The results of the 
Wilcoxon Mann-Whitney test indicated a statistically significant 
difference between the intervention group and the control group 
participants (Z = -2.306; P=0.021) (Table 1). 
To compare the differences between the two groups regarding 
the categorical variables (gender, social status, employment, ed-
ucation, dyslipidaemia, diabetes mellitus, hypertension, previ-
ous stroke, ejection fraction, myocardial infarction, number of 
grafts, number of blood units received during or post-surgery), 
χ2 test was used. The data were checked for the assumptions of 
the χ2 test, and all assumptions were met for the following vari-
ables: gender, education, employment status, dyslipidaemia, di-
abetes mellitus, hypertension, and ejection fraction. Categories 
of the variables were mutually exclusive, the two groups were 
independent, and all variables were categorical; additionally, the 
expected cell frequencies were ≥5. For the following variables 
(social status, number of previous strokes, number of grafts, 
and number of blood unit received intra, or post-operatively χ2 
assumption was violated as the expected cell frequencies were 
<5. Alternatively, Fisher exact test was employed to compare 
between the intervention and the control group concerning so-
cial status, number of previous strokes, number of grafts, and 
number of blood units received intra or post-operatively. The 
results of χ2 test and Fisher exact tests showed that there were 
no significant differences between the intervention and control 
groups in all categorical variables. Moreover, all patients in both 
groups underwent pump CABG (Table 1). 
The χ2 test was performed to compare between the interven-
tion and control groups regarding the occurrence of MACCE. 
The χ2 assumption of the number of the expected count in each 
cell was not met. Four cells (66.7 %) had an expected count of 
<5. Accordingly, Fisher’s exact test was employed. The results 
were not statistically significant. This means that the patients 
in the intervention group did not differ significantly in the per-
centage of the MACCE from the control group. In addition, χ2 
test was used to assess the association between the intervention 
and the patient’s readmissions within 30 days post-discharge. 

Shaikha et al. Impact of modified discharge on recovery
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All χ2 test assumptions were met; thus, Pearson χ2 test was re-
ported. The results were not statistically significant (χ2=0.273; 
P=0 .603). Participants in the intervention group did not differ 
significantly in the readmission rate from the control group. 
Causes for readmission among the intervention group partici-
pants included congested lungs, surgical site infections. More-

over, some patients were readmitted due to pleural effusion 
associated with decreased air entry that required chest tube 
insertion. Causes of readmission among the control group pa-
tients included surgical site infection associated with a large 
amount of pus that required washing and vac insertion intra-
operatively, congested lungs with lower limb edema and basal 

Variable Intervention group Control group P

M (SD) M (SD)

Age (years) 56.98 (8.066) 56.2 (8.937) 0.642
Pre-operative creatinine 0.7-1.3 mg/dL (61.9 to 114.9 µmol/L) for mails and 0.6 
to 1.1 mg/dL (53 to 97.2 µmol/L) for females (mg/dL) 0.8502 (.2823) 0.8918 (.2264) 0.412

Post-operative creatinine 0.7 to 1.3 mg/dL (61.9 to 114.9 µmol/L) for mails and 
0.6 to 1.1 mg/dL (53 to 97.2 µmol/L) for females (mg/dL) 0.8253 (0.26316) 0.8369 (0.221614) 0.807

Aortic cross-clamp time (minutes) 56.69 (18.885) 54.39 (15.334) 0.500
ICU length of stay (days)  2.13 (1.292) 2.24 (1.164) 0.628
Hospital length of stay (days)  7.67 (2.381) 8.14 (2.574) 0.336
Period of mechanical ventilation Z=-2.306* 0.021
 No (%) of patients
Gender 0.787
Male 46 (83.6) 40 (81.6)
Female 9 (16.4) 9 (18.4)
Education 0.967
Intermediate 25 (45.5) 23 (46.9)
Secondary 17 (30.9) 14 (28.6)
Collage/university 13 (23.6) 12 (24.5)
Social status 0.167
Married 48 (87.3) 47 (95.9)
Widow 7 (12.7) 2 (4.1)
Employment status 0.879
Employed 21 (38.2) 18 (38.7)
Not employed/retired 34 (61.8) 31 (63.3)
Dislipidemia 0.991
Yes 28 (50.9) 25 (51.0)
No 27 (49.1) 24 (49.0)
Diabetes 0.862
Yes 29 (52.7) 25 (51.0)
No 26 (47.3) 24 (49.0)
Hypertension 0.844
Yes 27 (49.1) 25 (51)
No 28 (50.9) 24 (49)
Ejection fraction 0.108
Normal 25 (45.5) 30 (61.2)
Abnormal 30 (54.5) 19 (38.8)
Experienced previous strokes 0.341
Yes 1 (1.8) 3 (6.1)
No 54 (98.2) 46 (93.9)
Units of blood received post-operatively χ² =2.281† 0.905
0 23 (41.8) 20 (40.8)
1 23 (41.8) 18 (36.7)
2 4 (7.3) 6 (12.2)
3 3 (5.5) 4 (8.2)
4 1 (1.8) 0 (0)
5 1 (1.8) 1 (2.0)
Number of grafts χ²=3.172† 0.579
1 1 (1.8) 0 (0)
2 7 (12.7) 8 (16.3)
3 22 (40.0) 23 (46.9)
4 25 (45.5) 17 (34.7)
5 0 (0) 1 (2.0)

Table 1.  Comparison of patient’s characteristics according to group (N=104)

*Mann-Whitney U test; †Fisher exact test
M, Mean; SD, Standard Deviation 
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lung crepitations, and pleural effusion (Table 2). 

Readmission 
No (%) of patients in the group

χ2 P*
Intervention (N=55) Control (N=49)

YES 5 (9.1) 6 (12.2)
0.273 0.602

NO 50 (90.9) 43 (87.8)

Table 2.  Comparison between the intervention and control 
groups based on the readmission rate (N=104)

*P, significant at α= 0.05

DISCUSSION

Few studies have been conducted in Jordan among CABG pa-
tients (16). However, to the best of the researcher’s knowledge, 
none of them studied the effect of discharge planning interven 
tion on the occurrence of MACCE or readmission rate. The de-
mographics and clinical variables of patients in the current study 
were consistent with prior research conducted in similar popula-
tion (16). Similarly, Mosleh, Eshah (12) study identified and pri-
oritized the perceived learning needs of Jordanian patients who 
underwent open-heart surgery or percutaneous coronary inter-
vention. These similarities suggest that the current study’s sample 
was representative of the broader CABG population in Jordan. 
Despite these consistencies, the discharge planning intervention 
in the current study did not yield significant improvements in re-
ducing MACCE or readmission rates. This lack of significant re-
sults may be attributed to several factors, including the study’s de-
sign, sample characteristics, and implementation limitations (13). 
First, the study’s stringent inclusion and exclusion criteria may 
have limited the generalizability of the findings. Participants 
were restricted to elective CABG patients without high-risk 
conditions such as acute renal impairment, pneumonia, pro-
longed inotropic support, or prolonged mechanical ventilation 
(18). These criteria excluded patients who are typically at high-
er risk for adverse outcomes, such as those with advanced age 
(>65 years), left ventricular dysfunction, or critical pre-opera-
tive states (17). As a result, the study population was inherently 
at lower risk for MACCE and readmission, which may have 
diminished the potential impact of the intervention. For exam-
ple, the readmission rate in the current study was 4.8% in the 
intervention group and 5.8% in the control group, significant-
ly lower than the 12.2% reported in a large-scale U.S. studies 
(18). This suggests that the intervention may have had limited 
room to demonstrate effectiveness in a low-risk population.
Second, the intervention’s design and implementation may not 
have been sufficiently robust to produce measurable effects. 
While discharge education is widely recognized as vital for 
post-operative outcomes, its impact on major adverse events 
may be limited, particularly in low-risk populations. The current 
study’s intervention was standardized and delivered solely by the 
researcher, which may have restricted its ability to address indi-
vidual patient needs. According to effective discharge, education 
should be individualized, utilize various media, and be delivered 
over multiple sessions. In contrast, the current study’s interven-
tion was delivered in a single session, with limited follow-up 
(days 2-4 post-discharge), potentially reducing its effectiveness. 
Additionally, the study’s implementation was limited by its short 
duration (four months) and reliance on a single researcher for 
all aspects of the intervention, including recruitment, education, 
and follow-up. This contrasts with successful implementations 

of discharge planning programs, such as the RED (Re-Engi-
neered Discharge) project, which emphasize the importance of 
a dedicated interdisciplinary team, management support, and 
IT resources as reported by Mitchell, Martin (19). The lack of 
institutional support and interdisciplinary collaboration in the 
current study may have further constrained the intervention’s 
effectiveness. Third, the study’s theoretical framework, Meleis’s 
Transition Theory (20), was not fully operationalized. The the-
ory emphasizes three key measures of nursing therapeutics: as-
sessing patient readiness for discharge, preparing for the transi-
tion, and role supplementation. However, the current study only 
addressed the second measure (preparation for discharge) and 
did not assess patient readiness or provide role supplementation. 
This incomplete application of the theoretical framework may 
have limited the intervention’s ability to facilitate successful 
transitions and achieve the desired outcomes of mastery and flu-
id integrative identity. For example, assessing patient readiness 
for discharge requires an interdisciplinary effort and a compre-
hensive understanding of each patient’s transition conditions, 
which was not feasible in this study due to resource constraints.
Finally, the study’s reliance on a relatively small sample size 
and self-reported outcomes may have introduced bias and 
limited the statistical power to detect significant differences. 
While the study aimed to control for confounding factors, ex-
ternal influences such as concurrent events or environmental 
stressors could not be entirely ruled out. Future studies should 
consider larger sample sizes, longer intervention periods, and 
more comprehensive assessments of patient readiness and in-
dividualized needs to better evaluate the impact of discharge 
planning interventions.
However, there were no significant differences between the in-
tervention and control groups; the results of the current study 
could have implications as the following: in clinical practice, 
implementing a discharge planning program needs enough 
resources, assertive and supportive leadership, a highly orga-
nized, empowered and well communicated multidisciplinary 
team, and a hospital build-in technical support system. The dis-
charge planning program is a complicated process, and it needs 
institutional assets and unlimited commitment. Our patients 
will not benefit from small, individualized efforts and the very 
limited resources. Furthermore, the knowledge obtained from 
the current study may enhance future nursing education. Em-
phasizing the concept of discharge planning and how it should 
be implemented, and the resources it requires to be successful 
is an essential aspect in nursing education, whether the edu-
cation was in the faculties or in-service education in the insti-
tutions. The nurses must understand not to underestimate the 
difficulties associated with the re-engineered discharge plan-
ning project implementation (19). In terms of health policy, 
top management involvement is crucial for re-engineering the 
discharge process, emphasizing teamwork and commitment. 
From a research perspective, future studies should consider 
longitudinal designs, larger and more diverse samples, and 
explore the impact of discharge planning on different patient 
populations and outcomes like uncertainty and anxiety (20).
In conclusion, while the current study did not demonstrate 
significant effects of the discharge planning intervention on 
MACCE or readmission rates, the findings highlight important 
considerations for future research. The study’s limitations, in-
cluding its stringent inclusion criteria, standardized intervention 
design, incomplete application of the theoretical framework, and 
resource constraints likely contributed to the lack of significant 
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