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Introduction: This study evaluated a novel multidisciplinary team (MDT) approach—integrating nurse guidance, family involve-
ment, and individualized perioperative care—on outcomes in older cardiac surgery patients.

Methods: A retrospective analysis included 198 patients aged >60 years (99 conventional care, 99 MDT) from November 2021 to
January 2024. Outcomes included pneumonia, delirium, functional recovery (Barthel Index), and hospitalization metrics.

Results: : Baseline characteristics were comparable. The MDT group had significantly shorter ICU stay (2.5+1.9 vs 3.7+4.8 days,
p=0.019) and lower pneumonia incidence (29.3% vs 60.6%, p<0.001). Total hospital stay and delirium rates did not differ significantly,
but the MDT group showed a trend toward greater functional improvement (Barthel change: 20.6+13.9 vs 15.6+22.6).
Conclusion: The MDT model significantly improved critical postoperative outcomes, notably reducing ICU stay and pneumonia.
These results advocate for nurse-led, family-centered multidisciplinary care in geriatric surgery, warranting further prospective
validation.
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Introduction

Aging is a significant risk factor for adverse surgical outcomes, primarily due to the comorbidities often associated with
it, such as frailty, type 2 diabetes mellitus, and hypertension,' and the risks related to cardiac surgery.>* Advancements
in surgical techniques and myocardial protection have reduced mortality related to cardiopulmonary bypass and
anesthesia, thereby enabling older adult patients to undergo cardiac surgery. A Germany survey found that the average
age of cardiac surgery patients increased from 55.8 years in 1990 to 68.8 years in 2007, with 9.8% of the surgical
population being aged between 80 and 90 years.”

Although the success and postoperative survival rates for older adult patients undergoing cardiac surgery have
significantly improved, 20% to 40% of these patients experience complications such as frailty, delirium, and infection
during hospitalization. These complications often result in a decline in physical function and severely impact long-term
prognosis.® To mitigate these risks, multidisciplinary team (MDT) approaches have been increasingly adopted. MDTs
bring together cardiac surgeons, cardiologists, anesthesiologists, geriatricians, and nurses to jointly assess patients and
create integrated perioperative management plans.”* Such nursing models are highly relevant since many complications
of cardiac surgery tend to occur after surgery.”'® Nurses play a central role in perioperative care because of their frequent
contact with patients and families, enabling them to provide ongoing assessment, communication, and individualized
support. A nurse-led MDT model has shown benefits in older adults undergoing mitral valve surgery,'' but their families
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were not actively involved. The potential value of a nurse-guided, family-involved individualized perioperative manage-
ment MDT model in older adult patients who underwent cardiac surgery is unknown. This study aimed to evaluate the
MDT nurse-guided, patient- and family-involved, individualized perioperative management model on the outcomes of
older patients who had undergone cardiac surgery.

Materials and Methods
Study Design and Populations

This retrospective study enrolled patients who underwent open-heart surgery in the author’s hospital. Based on the
hospital nursing quality improvement project’s implementation timeframe, the study population was divided into two
groups: a conventional group and an MDT group. The conventional group enrolled from November 2021 to July 2022,
while the MDT group enrolled from November 2022 to January 2024. The study was approved by the Ethics Committee
of the author’s hospital. The requirement for individual informed consent was waived by the committee because of the
retrospective nature of the study.

The inclusion criteria were 1) patients underwent open-heart surgery, 2) aged >60 years, 3) no delirium at admission,
and 4) a hospital stay of > 2 days. The exclusion criteria were 1) patients with unstable vital signs, 2) those with severe
aphasia or significant communication barriers, 3) patients with severe mental disorders or associated with irritability and
dangerous behaviors, 4) patients requiring respiratory and contact isolation due to airborne transmission (eg, tuberculosis,
influenza, COVID-19, etc)., or 5) patients with severe immunodeficiency requiring protective isolation (eg, severe
neutropenia). Patients in conventional group received the standard perioperative management model of cardiac surgery,
which involved three-tier ward rounds by the cardiac surgery medical team and daily nursing rounds led by the head
nurse of the ward, who carried out perioperative nursing care. A comprehensive geriatric assessment was not part of the
routine care for such patients.

The MDT group included cardiac surgeons, geriatricians, cardiac surgery nurses, geriatric nurses, clinical
nutritionists, rehabilitation therapists, and family members or caregivers. The trained nurses were responsible for
conducting the comprehensive geriatric assessments upon patient admission, including the Barthel Index, the Sleep
Status Self-Rating Scale (SSRS), the Hospital Anxiety and Depression Scale (HAD), the Nutrition Risk Screening
(NRS2002), the Frail Scale, the Mini-Cog, and the Numerical Pain Rating Scale (NPRS) and assisted rehabilitation
therapists and clinical nutritionists in implementing the individualized perioperative management plan developed by
the MDT. Family members provided daily assistance with memory training and offer emotional support. The
perioperative plans included orientation communication, cognitive maintenance, pain scoring, and maintaining
regular bowel movements through dietary improvements or medication. The cardiac surgeons and geriatricians
were focusing on maintaining internal environmental stability, managing polypharmacy, correcting hypoxia, and
promptly treating infections. The assessments were performed postoperatively, on postoperative day 7, and at
discharge.

Data Collection and Outcomes
All data used in this study were collected from the patients’ medical records, including demographic details, medical
history and laboratory results.

The primary outcomes were the occurrence of major postoperative complications, including delirium and pneumonia.
Delirium is an acute brain dysfunction primarily triggered by central nervous system diseases, drug overdose or
withdrawal reactions, poisoning, metabolic disorders, and infections. Patients generally recover within a few hours to
several days.'? The Barthel Index is a widely used tool to assess a patient’s ability to perform basic activities of daily
living (ADLs)."® Pneumonia is an infection that inflames the air sacs (alveoli) in one or both lungs. The air sacs may fill
with fluid or pus, causing symptoms such as cough, fever, chills, difficulty breathing, and chest pain.'* The secondary
outcomes were intensive care unit (ICU) length of stay, total hospital length of stay, change in Barthel Index scores from
admission to discharge.

2 https: Journal of Multidisciplinary Healthcare 2026:19



Cao et al

Statistical Analysis

All data were processed and analyzed using SPSS 27 (IBM, Armonk, NY, USA). GraphPad Prism 10.1.2 (GraphPad
Software Inc., San Diego, CA, USA) was used to plot the graphs. The continuous data was tested for normal distribution
using the Kolmogorov—Smirnov test. They were expressed as means + standard deviation (SD) or median (range) and
analyzed using Student’s #-test or the Mann—Whitney U-test. The categorical data were presented as n (%) and analyzed
using the chi-squared test. Two-sided P-values <0.05 were considered statistically significant.

Results

Basic Characteristics of the Patients

A total of 198 patients were included, with 99 patients in each group (Figure 1). There were no significant differences in
age (70.80+3.83 years vs 70.17+5.20 years), male sex (73.74% vs 64.65%), or Comorbidity index (5.77+1.56 vs 5.79
+1.62) between MDT group and convention group, but the conventional group had a lower level of education, with
a higher proportion of illiteracy (39.39% vs 13.13%) compared with the MDT group. In addition, the patients in the
conventional group had worse cardiac function, with a higher proportion of NYHA functional classes III and IV (67.72%
vs 96.97%, P < 0.001). The MDT group had higher Barthel Index scores (86.77+8.82 vs 80.86+14.14, P < 0.001) and
body mass index (BMI) (24.56+3.31 vs 23.56+2.95 kg/m?, P = 0.026) than the conventional group (Table 1).

Preoperative Characteristics of the Patients
There were no significant differences between the two groups in creatinine (Cr) levels (85.17£50.74 vs 76.35+£27.99
umol/L), alanine aminotransferase (ALT) levels (25.90+45.92 vs 26.03+26.40 IU/L), aspartate aminotransferase (AST)
levels (28.33+23.12 vs 27.32+15.97 IU/L), left ventricular end-diastolic diameter (LV) (56.83£7.78 vs 56.64+8.18 mm),
left atrial anteroposterior diameter (LA) (46.41£8.18 vs 44.62+8.05 mm), left ventricular ejection fraction (LVEF) (0.60
+0.10 vs 0.59+0.11), N-terminal pro-brain natriuretic peptide (NT-proBNP) levels (1535.1742932.08 vs 1960.30
+3785.45 pg/mL), or EURO-score II (0.02+0.02 vs 0.03+£0.02). On the other hand, the MDT group had significantly
higher values for albumin (ALB) (38.50+3.74 vs 37.04+4.08 g/L, P = 0.009) and preoperative hemoglobin (Hb) (129.32
+15.29 vs 121.92+16.49 g/L, P = 0.001) compared with the conventional group (Table 2).

There were no significant differences between groups in the types of surgery performed, with valve surgery (43.43%
vs 36.36%) and coronary artery bypass grafting (CABG) (42.42% vs 52.53%) being the most common, cardiopulmonary
bypass (54.55% vs 47.47%), and duration of surgery (5.15+1.29 vs 5.13+1.52 h) (Table 3).

Comprehensive Geriatric Assessment and Inpatient Outcomes

Only the patients in the MDT group received a comprehensive geriatric assessment. The individualized perioperative
care plans were developed by the MDT based on the assessment results. As shown in Figure 2, the overall sleep
quality of the MDT group was suboptimal, with a median score of 19. The anxiety and depression levels were
moderate, with median scores of 2 (0, 5) and 3 (1, 6), respectively. Most patients had no significant nutritional risk,
with an NRS2002 score of 2 (1, 2). The patients were not significantly frail preoperatively, with a median frailty score
of 1 (0, 2). The cognitive function of the patients was relatively preserved, with a Mini-Cog score of 4 (3, 5).
Postoperatively, patients exhibited significant pain, with a median pain score of 6 (6, 6). In the MDT group, 9 (9.09%)
patients experienced anxiety, 16 (16.16%) had depression, 22 (22.22%) were at risk of malnutrition, 10 (10.10%)
patients were frail, 58 (58.58%) were in the pre-frailty stage, and 20 (20.20%) had some degree of cognitive
impairment (Figure 2).

No significant differences between the MDT and conventional groups in terms of length of hospital stay (29.31+9.84
vs 28.40+10.96 days), the incidence of delirium during hospitalization (22.22% vs 31.31%), or the difference in Barthel
Index scores at discharge compared with admission (20.56£13.90 vs 15.59+22.55). Nevertheless, the study revealed that
the MDT group had significantly shorter ICU stays (2.49+£1.91 vs 3.73+4.79 days, P = 0.019) and a lower incidence of
pneumonia (29.3% vs 60.6%, P < 0.001) compared with the conventional group (Table 4).
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Figure | Flowchart for Screening Research Population.

Discussion
The study found that the MDT group had a significantly shorter ICU stay and a lower incidence of pneumonia compared
to the conventional group. These findings suggest a potential association between MDT-supported perioperative care and
improved short-term outcomes among older adults undergoing cardiac surgery.

The present study found that the average ICU stay for the MDT group was 2.49 + 1.91 days, compared to 3.73 + 4.79
days for the conventional group, with the difference being statistically significant. However, there were no significant
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Table | Characteristics of the Patients

Variables MDT Conventional P
Group (n=99) Group (n=99)

Age (years) 70.80+3.83 70.175.20 0.336
Male, n (%) 73 (73.74) 64 (64.65) 0.218
Education level, n (%) <0.001*

llliterate 13 (13.13) 39 (39.39)

Primary school 37 (37.37) 29 (29.29)

Junior high school 28 (28.28) 12 (12.12)

High school and above 21 (21.21) 19 (19.19)
Comorbidity Index 5.77x1.56 5.79+1.62 0.929
BMI (kg/m?) 24.56+3.31 23.56+2.95 0.026*
Barthel index at admission 86.77+8.82 80.86x14.14 <0.001*
NYHA classification, n (%) <0.001*

Il 32 (32.32) 3 (3.03)

1] 64 (64.65) 83 (83.84)

v 3 (3.03) 13 (13.13)

Note: *P<0.05.

Abbreviations: MDT, multidisciplinary team; BMI, body mass index; NYHA, New York Heart

Association.

Table 2 Comparison of Preoperative Indicators

Variables MDT Conventional P
Group (n=99) Group (n=99)

Cr (umol/L) 85.17+£50.74 76.35£27.99 0.132
ALT (IU/L) 25.90+45.92 26.03+£26.40 0.981
AST (IUIL) 28.331£23.12 27.32%15.97 0.722
ALB (g/L) 38.50+3.74 37.04+4.08 0.009*
Hb (g/L) 129.32+15.29 121.92+16.49 0.001*
LV (mm) 56.83+7.78 56.64+8.18 0.866
LA (mm) 46.418.18 44.62+8.05 0.121
LVEF (%) 0.60+0.10 0.59+0.11 0.275
NT-proBNP (pg/mL) 1535.17£2932.08 1960.30+3785.45 0.378
EURO-score Il (s) 0.02+0.02 0.03+0.02 0.138

Note: * P < 0.05, considered statistically significant.
Abbreviations: MDT, multidisciplinary team; Cr, creatinine; ALT, alanine aminotransferase;
AST, aspartate aminotransferase; ALB, albumin; Hb, preoperative hemoglobin; LV, left ventri-
cular end-diastolic diameter; LA, left atrial anteroposterior diameter; LVEF, left ventricular
ejection fraction; NT-proBNP, amino-terminal pro-B-type natriuretic peptide; EURO-score I,
European cardiac surgery assessment system |I.

Table 3 Comparison of Surgical-Related Data

Variables MDT Conventional P
Group (n=99) Group (n=99)
Surgical type, n (%) 0.153
Valve surgery 43 (43.43) 36 (36.36)
CABG 42 (42.42) 52 (52.53)
CABG and valve surgery 9 (9.09) 9 (9.09)
Others 5 (5.05) 2 (2.02)
Extracorporeal circulation, n (%) 54 (54.55) 47 (47.47) 0.394
Surgical duration (h) 5.15£1.29 5.13x1.52 0.896

Abbreviations: MDT, multidisciplinary team; CABG, coronary artery bypass grafting.
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Figure 2 Boxplot of the overall sleep quality of the multidisciplinary treatment (MDT) group.

differences in total hospital stays between the two groups. A small-scale study conducted in China (involving 76 patients)
demonstrated that adjusting nursing plans based on the results of comprehensive geriatric assessments could reduce ICU
stay by approximately 2 days and total hospital stay by about 5 days,'> supporting the present study regarding the ICU
stay. The observed discrepancy in total hospital stay could be explained by differences in sample size and surgical
procedures. Specifically, the previous study included 76 patients who underwent valve surgery and coronary artery
bypass grafting, whereas the present study encompassed a broader range of surgical procedures. Additionally, a study of
older patients who underwent cardiac surgery in Australia and New Zealand found that 95.6% of patients had an ICU
stay of less than 7 days, with only 1.3% exceeding 14 days.'® The duration of ICU stay in the present study was similar.

In this study, postoperative delirium did not differ significantly between groups, while postoperative pneumonia
occurred less frequently in the MDT cohort. A study conducted in Japan found that addressing potential delirium triggers

Table 4 Comparison of Hospital Outcomes

Variables MDT Conventional P
Group (n=99) Group (n=99)

Length of stay (days) 29.31+9.84 28.40+10.96 0.540

ICU stay (days) 2.49+1.91 3.7324.79 0.019*

Delirium, n (%) 22 (22.22) 31 (31.31) 0.199

Pneumonia, n (%) 29 (29.29) 60 (60.61) <0.001*

Difference Barthel Index at admission and discharge 20.56+13.90 15.59+£22.55 0.086

Note: *P<0.05.

Abbreviations: MDT, multidisciplinary team; ICU, intensive care unit.
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and enhancing delirium prevention education reduced the incidence of postoperative delirium following cardiac surgery
from 53.3% to 37.0%.'7 This contrasts with the present study, which may be attributed to the inclusion of higher-risk
delirium patients. Indeed, older adult patients undergoing cardiac surgery are more susceptible to delirium compared to
those undergoing non-cardiac surgery. Furthermore, there are currently no standardized, effective protocols for the
prevention of postoperative delirium.'®

In terms of preventing postoperative pneumonia, the present study indicates that an enhanced nursing model may
correlate with lower pneumonia rates following cardiac surgery, as supported by a previous study.' The impact of ICU
stay duration on the occurrence of postoperative pneumonia has been reported, with each day of ICU stay increasing the
risk of pneumonia.”’ The reduced incidence of postoperative pneumonia in the MDT group may be attributed to the
standardized education provided to patients and patients’ care givers on preventing pulmonary infections during post-
operative care, as well as to the closer assessments and monitoring conducted within the MDT framework. In future
clinical practice, a more thorough evaluation of patients may be necessary, ensuring that both patients and their families
are actively involved in implementing strategies to prevent postoperative complications under multidisciplinary guidance.
A study conducted in resource-limited settings demonstrated that effective training significantly reduced the incidence of
surgical site infections, central line-associated bloodstream infections, ventilator-associated pneumonia, and catheter-
associated urinary tract infections.”’ Each dollar invested could save $236 in infection-related costs.”’ Similar studies
have reported that preoperative exercise can improve the Barthel index,”” and strengthening cardiopulmonary reserve
exercises'’ can significantly reduce ICU stay duration, thereby decreasing the overall length of hospitalization.

The observed reductions in ICU length of stay and postoperative pneumonia incidence likely reflect the impact of the
multidisciplinary team (MDT) intervention, given the stable hospital environment and absence of infectious disease
outbreaks during the study period. The MDT approach, through structured pulmonary education, early mobilization,
nutritional assessment, and close monitoring, aligns with established strategies known to improve postoperative recovery
and prevent complications. While residual unmeasured confounding cannot be entirely excluded due to the before-after
study design, these findings reinforce the potential clinical benefit of structured multidisciplinary care in enhancing
postoperative outcomes.

Regarding postoperative pneumonia, the MDT model appeared effective in reducing its incidence. Mechanistically,
this reduction may be attributed to several factors. Comprehensive assessments allowed for early identification of at-risk
patients, prompting targeted interventions such as enhanced pulmonary care, patient mobilization, and standardized
education for both patients and caregivers. Closer monitoring within the MDT framework facilitated timely recognition
and management of complications. Previous studies have shown that each additional day of ICU stay increases the risk of
pneumonia, emphasizing the importance of strategies that reduce ICU duration. Evidence from resource-limited settings
also indicates that effective staff training and structured protocols can markedly reduce infections such as surgical site
infections, central line-associated bloodstream infections, and ventilator-associated pneumonia, demonstrating both
clinical and economic benefits.

The comprehensive assessment of older adult patients who underwent open-heart surgery revealed that all patients
exhibited varying degrees of sleep disturbances, with a median self-reported sleep score of 19. Sleep disorders are highly
prevalent among perioperative patients, particularly in older adults, and factors such as anxiety, depression, and
unfamiliar hospital environments can exacerbate these conditions.”® Hedges et al found that 53% of patients who
underwent coronary artery bypass surgery experienced sleep disorders preoperatively.* In other non-cardiac surgeries,
such as total hip replacement, the incidence of sleep disorders was reported to be 59%.%> The highest incidence of sleep
disorders was observed in patients who underwent lower limb surgeries, with 89% of such patients affected, according to
Kunze et al.*® Sleep disorders are therefore common among surgical patients and should be addressed to improve patient
outcomes. In the present study, the proportions of patients with frailty, malnutrition risk, and cognitive decline were
relatively low. The COVID-19 Vascular Service in Australia (COVER-AU) study conducted in Australia found that
during the early stages of the COVID-19 pandemic, 22.1% of patients who underwent vascular surgery were frail, while
only 12 patients (5.9%) who underwent cardiac aortic surgery were frail.”” Cognitive dysfunction in surgical patients can
lead to increased postoperative complications, such as delirium. A retrospective study indicated that 18% of patients who
underwent urological cancer surgery exhibited preoperative cognitive decline.”® A survey at the Department of

Journal of Multidisciplinary Healthcare 2026:19 https: 7



Cao et al

Cardiothoracic Surgery of Karolinska University Hospital revealed that from 2013 to 2016, 15% of patients who
underwent cardiac surgery experienced preoperative anxiety or depression.”’ The rates were markedly lower in the
MDT group in the present study, but those parameters were not systematically assessed in the conventional group,
preventing conclusions about the effect of MDT.

Limitations

This study has several limitations. First, its before-after, non-randomized design is subject to temporal confounding and
potential group incompatibility. Second, the retrospective nature may introduce information and selection bias, limiting
causal inference. Third, although surgical principles were similar, procedural heterogeneity may have influenced out-
comes. Fourth, some geriatric assessments (eg, frailty, cognition, and sleep) were systematically performed only in the
MDT group, precluding direct baseline comparisons. Finally, the modest sample size limits generalizability, and larger
multicenter studies are warranted to validate these findings.

Future research should address these methodological limitations. Cluster-randomized or parallel-group designs would
reduce contamination in shared wards while allowing more rigorous evaluation of MDT effects. Prospective multicenter
studies with stratified recruitment could improve comparability between cohorts and mitigate temporal confounding.
Additionally, the development of modified geriatric assessment tools suitable for unstable or communication-impaired
patients may allow future studies to include populations who were excluded in this analysis but who may potentially
benefit from MDT care.

Conclusion

A nurse-guided, family-involved, individualized perioperative management strategy based on comprehensive geriatric
assessment was associated with a shorter ICU stay duration and a lower incidence of postoperative pneumonia in older
adults undergoing cardiac surgery. This approach may offer potential benefits for this patient population and may be
particularly relevant in the context of an aging population and the projected increase in the incidence and prevalence of
cardiovascular disease. Further studies are needed to optimize the MDT evaluation and enhance the effectiveness of this
strategy.
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