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Abstract
Background  Although early mobilization is associated with improved outcomes in postoperative cardiac patients, imple-
mentation of early mobilization in elderly patients is still a challenge.
Aims  In this study, we aimed to design and assess an early mobilization program for cardiac rehabilitation.
Methods  We conducted a clinical trial in elderly patients aged over 65 years after coronary artery bypass graft surgery. 
Patients were randomly assigned to an early mobilization group (Group A) or a routine therapy group (Group B). Short-Form 
International Physical Activity Questionnaire (SF-IPAQ), to assessment balance Time Up and Go (TUG), to assessment 
functional capacity the 2-min walking test (2MWT) and the short physical performance battery (SPPB) were used as a refer-
ence to formulate and monitor the early mobilization regimen.
Results  A total of 100 patients were enrolled (n = 50 per group). The mean walking distance in Group A was significantly 
higher at 135.6 ± 9.29 than the mean walking distance in Group B which was lower at 123.4 ± 8.48. Also, the patients in 
Group B had a mean SF-IPAQ of 389.44 with an SD of 85.7, P < 0.001, whereas the mean SF-IPAQ amount in Group A 
was 556.16 with an SD of 91.47. In early mobilization group, a strong positive connection was indicated by the correla-
tion coefficient of r = 0.957 between the amount of SF-IPAQ and 2 MWT and there was a significant negative association 
r =  − 0.768 between 2MWT and TUG.
Conclusion  Our study’s findings suggest that early mobilization and functional exercises enhanced balance, functionality, 
and life quality for older cardiac patients.
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Introduction

The global population is undergoing rapid aging, signifi-
cantly impacting healthcare systems worldwide [1]. In 2000, 
there were 600 million individuals aged 60 and older. By 
2025, this number is projected to double to 1.2 billion, and 
by 2050, it is expected to exceed 2 billion. This demographic 
transition presents a critical challenge for both industrialized 
and developing nations. Currently, approximately two-thirds 
of older adults reside in the developing world, a proportion 

expected to rise to 75% by 2025. Developed countries also 
witness a similar trend of population aging, with the elderly 
population, particularly those aged 80 and above, experi-
encing the most rapid growth. Notably, women tend to have 
longer lifespans than men across societies, resulting in a 2:1 
female-to-male ratio at very old ages [2].

Aging is usually associated with a gradual loss of muscle 
mass, bone density, functionality [3], and a deterioration 
of oxygen uptake, which can explain these differences in 
addition to the impact of their high burden of comorbidities 
[4]. Currently, coronary heart disease stands as the primary 
cause of global mortality, with annual rates approximately 
at 9.2% for men and 7.0% for women. Moreover, advance-
ments in medical care and technology have led to a decrease 
in cardiac-related mortality, resulting in longer survival for 
patients with cardiovascular disease. In routine clinical prac-
tice in Europe, individuals with arterial hypertension, acute 
coronary syndromes, heart failure, and atrial fibrillation are 
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typically over the ages of 70, 75, and 80 years, respectively 
[5]. Coronary arterial bypass grafting (CABG) surgery is 
often deemed an optimal choice for elderly patients with 
coronary heart disease [6, 7]. Despite advancements in car-
diac surgical techniques, postoperative complications remain 
prevalent and significantly impact both hospitalization dura-
tion and functional recovery [8].

Balance is regulated by a complex sensorimotor control 
system within the central nervous system, which integrates 
signals from visual, vestibular, and somatosensory centers. 
Nearly half of the global geriatric population experiences 
balance issues, often in conjunction with musculoskeletal or 
urological problems. After the age of 65, the prevalence of 
balance problems increases to 21% among older individuals, 
with an even higher prevalence observed during functional 
tasks [9].

Integrating early mobilization into postoperative care 
confers numerous benefits, including enhanced functional 
exercise capacity, emotional well-being, and muscle strength 
[10, 11]. Traditional postoperative protocols often require 
prolonged bed rest. In these protocols, patients generally 
spend approximately 83% of their time in supine, while only 
4% of patients participate in early mobilization [12]. There 
persists a lack of consensus regarding the optimal intensity, 
delivery methods, and techniques about early mobilization 
for geriatric patients after cardiac surgery [13, 14]. In current 
literature, there are less studies that have comprehensively 
explored the advantages of implementing functional exercise 
and early mobilization for geriatric patients after cardiac sur-
gery [15, 16]. Therefore, this study aims to address this gap 
in literature by investigating the impact of early mobilization 
and functional exercise on the physical activity, balance, and 
functional status of older individuals postcardiac surgery.

Methods

Study design

This is an experimental study that examined the effects 
of early mobilization on geriatric postoperative cardiac 
patients. The study proposal was approved by the local ethics 
committee (903–2023/14/12) and conducted in accordance 
with the tenets of the Declaration of Helsinki. Written and 
verbal informed consent was obtained from each participant 
before the study. However, due to an oversight, the study 
was subsequently registered before the data were analyzed 
(ClinicalTrials.gov Identifier: NCT06360146).

Participants

A total of 100 participants (69 men, 31 women) were 
enrolled in the study. The current study was conducted 

et al.-Bitar Cardiac Surgery Hospital, Baghdad, Iraq, and 
data were collected between December 2023 and January 
2024.

Inclusion criteria were as follows: (1) previously had 
valve replacement procedures or CABG, (2) with ages rang-
ing from 65 to 75, (3) who were awake, conscious, and able 
to communicate vocally as well as those who were able to 
understand and complete scales and questionnaires. Patients 
were excluded if they (1) were unable to complete the 2-min 
walk test 2MWT, scales, or questionnaires, (2) suffered from 
stroke, extensive bleeding, renal failure or insufficiency, 
atrial fibrillation, the necessity for a second operation, or 
a serious infection of the sternal wound following surgery.

Interventions

Group A received early mobilization and traditional car-
diopulmonary physiotherapy program; Group B received 
only traditional cardiaopulmonary physiotherapy program 
(Table 1).

Outcome measurements

The SF-IPAQ, 2MWT, TUG, and SPPB were measured in 
both groups on the seventh day following cardiac surgery.

Primary outcome

International physical activity questionnaire

The Short Form of the International Physical Activity Ques-
tionnaire was used to measure physical activity (PA). Par-
ticipants were asked to describe how many days they had 
spent performing vigorous, moderate, and walking activities 
over the course of the previous week, as well as the duration 
of those activities. They were applied to each activity in 
order to assign an approximate metabolic equivalent of task 
(MET) value. Based on their SF-IPAQ scores, participants 
were classified as having high, moderate, or low levels of 
physical activity basics [17]

Secondary outcomes

Two‑minute walking test

The 2MWT was performed over a 50-ft (15.2-m) out-and-
back course. Participants were instructed to walk as fast as 
they could until asked to stop. Participants stopped walking 
at 2 min, and the distance covered was documented [18].
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Time up and go test

The TUG was performed from a standard chair 
(height = 43 cm) according to the instructions. Participants 
were to stand up from the chair, walk 3 m at a comfortable 
pace, turn and walk back to the starting point, and sit down 
again. Participants wore their regular footwear. The ordinary 
stopwatches were used for recording test time in seconds. 
The time was started with “go” word and stopped when the 
participant sat down. The test time was used as the main 
outcome of the analysis [19].

Short physical performance battery

The short physical performance battery (SPPB) consists of 
three tests: (i) static standing balance, where participants 
are required to maintain three different positions (side-by-
side, semi-tandem, and tandem) for 10 s each; (ii) gait speed, 
which involves walking a distance of 4 m and recording the 
best time out of two trials; and (iii) chair rise, where partici-
pants must stand up and sit down five times consecutively 
as quickly as possible. The scoring of each individual test 
ranges from 0 to 4 points, with higher scores indicating bet-
ter performance. The three test scores are then summed to 
calculate an overall SPPB performance score, which can 
range from 0 to 12 points. This score is then separated into 
four groups (G1-G4) based on certain cut points [20].

Sample size

The sample size was determined using the G* Power 3.1.7.9 
software tool developed by Heinrich-Heine-Universitas in 
Düsseldorf, Germany. The sample size calculation was con-
ducted to determine the minimum number of participants 
needed to detect a medium effect size of 0.3 for the differ-
ence in the primary outcome between the two groups. A 
minimum of 41 patients is required per group in order to 

detect this difference with a significance level (α) of 0.05 and 
a study power of 80%. In order to account for potential attri-
tion of up to 17%, we made the decision to enroll 50 patients 
in each group. The determination of the sample size was 
determined by considering the 2-sided difference between 
the two groups using an independent samples test [21].

Statistical analysis

The statistical data is displayed as numerical values and per-
centages for the categorical variables, and examined through 
the utilization of the chi-square test. The mean and standard 
deviation (SD) were used to show quantitative parametric 
data, which were examined using an independent samples 
Student t-test. The median and interquartile range were used 
to present quantitative non-parametric variables, which were 
evaluated using the independent-samples Mann–Whitney 
U test. Pearson’s and Spearman’s correlation coefficients 
were employed to assess the relationship between various 
variables. The study was conducted using the IBM SPSS 28 
program for Windows. A P-value less than 0.05 is deemed 
to be statistically significant.

Results

The sample size for the study was 100 people, whose average 
age was 67.08 years. Sixty-nine percent of the participants 
were male, and seventy-six percent had completed elemen-
tary school. 170.49 cm was the average length, 79.70 kg was 
the average weight, and 27.78 (kg/m2)was the average BMI 
(Body Mass Index) (Table 2).

Regarding weight and BMI, there was a statistically 
significant difference between the groups. The patients in 
Group B had a mean weight of 84.08 kg with a standard 
deviation of 9.39, which was higher than the mean weight 
of 75.32 kg in Group A (P < 0.001). The patients in Group B 

Table 1   Therapy program for Groups A and B

ICU ıntensive care unit

Group A On the 1st and 2nd postoperative days In the ICU: shoulder and neck mobilization, head control, good hand grasp, balance in sitting 
position with breathing exercises by spirometry and postural drainage by cupping (8 times 
per day)

On the 3rd and 7th postoperative days Breathing exercises, inspiratory muscle training[14], postural drainage, functional exercise 
(stand up and sitting down on the chair, walking inward, back-ward, and sideways), weight 
shifts from left to right, step up inside the patch, one leg stand, squatting leaning against 
wall) for three times per day and repetition fifteen times (3 times per day for 15 repetition) 
and supervised walking with increments of 2 min, as tolerated up to 6 min or more at the 
morning, afternoon, evening, and night

Group B On the 1st and 2nd postoperative days In the ICU: breathing exercises by spirometry and postural drainage by cupping (4 times per 
day)

On the 3rd and 7th postoperative days Breathing exercises, inspiratory muscle training, postural drainage, walking as tolerated up to 
5 min at the morning and the evening
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had a mean BMI of 29.04 kg/m2 with (SD = 2.85), P < 0.001, 

higher than the mean BMI of Group A, which was 26.51 (kg/
m2) with (SD = 3.32) (Table 3).

Regarding the distance walked in 2 min, there was a 
statistically significant difference between the groups. The 
mean walking distance in 2 min revealed a statistically sig-
nificant difference: the mean walking distance in Group A 
was higher at 135.6 ± 9.29 than the mean walking distance 
in Group B which was lower at 123.4 ± 8.48; P < 0.001 
(Table 4).

Regarding the type of physical activity, TUG, and SPPB, 
there was a statistically significant difference between the 
groups. Also, the patients in Group B had a mean SF-IPAQ 
of 389.44 with an SD of 85.7, P < 0.001, whereas the mean 
SF-IPAQ amount in Group A was 556.16 with an SD of 
91.47 (Table 5).

A strong positive connection was indicated by the cor-
relation coefficient of r = 0.957 (p < 0.001) between the 
amount of SF-IPAQ and 2 MWT. This result implies that 
the amount of SF-IPAQ grows in proportion to the dis-
tance walked in 2 min. Additionally, there was a significant 
negative association (correlation coefficient of r =  − 0.768; 
p < 0.001) between 2MWT and TUG. This finding suggests 

Table 2   Characteristics of the patients

BMI Body Mass Index, N number, % Percentage, SD Standart Devia-
tion

Mean SD

Age 67.08 2.87
Length 170.49 7.13
Weight 79.70 11.26
BMI (kg/m2) 27.78 3.33

N %
Sex
  Male 69 69
  Female 31 31

Marital status
  Married 100 100.00

Educational level
  Primary 76 76.0
  Secondary 9 9.0
  College 15 15.0

Table 3   Comparison of 
patients’ characteristics across 
the two groups

*Significant as P value ≤ 0.05; N number

Group A (N = 50) Group B (N = 50) P-value

Mean ± SD Mean ± SD

Age   66.92 ± 2.86 67.24 ± 2.91 0.580
Length 169.52 ± 7.50 171.46 ± 6.67 0.175
Weight 75.32 ± 11.35 84.08 ± 9.39 < 0.001*
BMI 26.51 ± 3.32 29.04 ± 2.85 < 0.001*

N (%) N (%) P-value
Gender Male 31 (62%) 38 (76%) 0.13

Female 19 (38%) 12 (24%)
Educational level Primary 35 (70%) 41 (82%) 0.229

Secondary 7 (14%) 2 (4%)
College 8 (16%) 7 (14%)

Table 4   Comparison of 2MWT 
across early mobilization and 
functional exercise

*Significant as P value ≤ 0.05, PR pulse rate, SPO2 saturation pulse oxygen level, BP blood pressure

Group A (N = 50) Group B (N = 50) P-value

Distance walked in 2 min 135.6 ± 9.29 123.4 ± 8.48  < 0.001*
Vital signs
  SPO2 before 95.92 ± 1.41 92.94 ± 11.63 0.078
  SPO2 after 98.34 ± 0.89 98.22 ± 1.3 0.592
  PR before 83.26 ± 5.17 82.68 ± 3.89 0.527
  PR after 93.96 ± 5.19 93.5 ± 5.33 0.663
  Systolic BP before 126.74 ± 6.51 126.3 ± 6.31 0.732
  Diastolic BP before 84.6 ± 5.42 84.4 ± 5.01 0.849
  Systolic BP after 130.48 ± 7.3 130.16 ± 8.97 0.845
  Diastolic BP after 85.6 ± 5.12 85.72 ± 5.57 0.911
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increased mobility and balance because it shows that the 
time required to complete the TUG test tends to decrease 
as the distance walked in 2 min increases. Additionally, 
SF-IPAQ value and TUG were shown to be strongly 

correlated negatively (correlation coefficient: r =  − 0.826; 
p < 0.001). This result indicates that the TUG test takes 
less time to complete the higher the MET quantity, dem-
onstrating improved mobility and balance. Between SPPB 
and 2 MWT and SF-IPAQ, a strong positive association 
was discovered; the correlation coefficients were r = 0.918 
(p < 0.001) and r = 0.955 (p < 0.001), respectively. With a 
correlation coefficient of r =  − 0.631 (p < 0.001), a mod-
erately negative association was discovered between SPPB 
and TUG (Table 6) (Figs. 1, 2, 3, 4, 5 and 6).

Additionally, SF-IPAQ value and TUG were found 
strongly correlated negatively (correlation coefficient: 
r =  − 0.826; p < 0.001). This result indicates that the 
TUG test takes less time to complete the higher the 
MET quantity, demonstrating improved mobility and 
balance. Between SPPB and 2 MWT and SF-IPAQ, a 
strong positive association was discovered; the correla-
tion coefficients were r = 0.918 (p < 0.001) and r = 0.955 
(p < 0.001), respectively. With a correlation coefficient of 
r =  − 0.631 (p < 0.001), a moderately negative association 

Table 5   Association of physical activity levels and functional perfor-
mance measures in older adults across early mobilization and func-
tional exercise groups

*Significant as P value ≤ 0.05

Group A 
(N = 50)

Group B 
(N = 50)

P-value

Type of 
physical 
activity

Low 10 (20%) 45 (90%)  < 0.001*
Moderate 40 (80%) 5 (10%)

Mean ± SD Mean ± SD P-value
SF-IPAQ 556.16 ± 91.47 389.44 ± 85.7  < 0.001*
TUG​ 11.01 ± 1.24 12.31 ± 1.21  < 0.001*

Median (IQR) Median (IQR) P-value
SPPB 12.0 (0.0) 10.0 (0.0)  < 0.001*

Table 6   Correlation of 2MWT, 
SF-IPAQ, TUG, and SPPB in 
Group A

*Significant as P value ≤ 0.05

Group A (N = 50) 2 MWT SF-IPAQ amount TUG​ SPPB

2MWT Pearson’s correlation –
P-value

SF-IPAQ amount Pearson’s correlation 0.957 –
P-value  < 0.001*

TUG​ Pearson’s correlation  − 0.768  − 0.826 –
P-value  < 0.001*  < 0.001*

SPPB Spearman’s correlation 0.918 0.955  − 0.631 –
P-value  < 0.001*  < 0.001*  < 0.001*

Fig. 1   Scatterplot for 2MWT 
and SF-IPAQ amount for Group 
A patients



2738	 Irish Journal of Medical Science (1971 -) (2024) 193:2733–2744

was discovered between SPPB and TUG (Table 7) (Figs 
7, 8, 9, 10).

Discussion

In this study, we examined how early mobilization and 
functional exercises affected patients’ physical activity, 
functional ability, and balance after heart surgery. In terms 
of the distance walked in 2 min, there was a statistically 
significant difference between the groups in favor of Group 
A. Additionally, there was a statistically significant dif-
ference in the type of physical activity, SF-IPAQ, TUG, 

and SPPB scores between the groups in favor of the early 
mobilization group.

Cui et  al. [15] found that participants in the preci-
sion early ambulation group demonstrated significantly 
greater walking distances on day 3 postcardiac surgery 
compared to those in the control group. Similarly, our 
study’s findings align with this, despite assessing partici-
pants on the seventh day post various heart surgeries in 
older individuals, as opposed to Cui et al.’s evaluation 
on the third day postcardiac surgery. Kanejima et al. [22] 
conducted a meta-analysis wherein the primary variable 
of interest was the distance covered during the 6MWT 
upon discharge. Their comprehensive analysis revealed a 
consistent and significant enhancement in mobility with 

Fig. 2   Scatterplot for 2MWT 
and TUG for Group A patients

Fig. 3   Scatterplot for SF-IPAQ 
amount and TUG for Group A 
patients
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early mobilization across all included trials. Specifically, 
patients in the intervention groups consistently outper-
formed those in the control groups, exhibiting increased 
distance and duration during the 6MWT. The mean dif-
ference analysis indicated a substantial increase of 54.0 m 
(95% confidence interval: 31.1–76.9 m) in the 6MWT 
distance at discharge attributable to early mobilization. 
A separate study highlighted gender-based disparities in 
postoperative 6MWT performance, with men exhibiting 
superior functional capacity compared to women by the 
sixth day postsurgery. Though employing different assess-
ment tools, this finding resonates with our investigation’s 
focus on elderly patients evaluated via the 2MWT on the 
seventh postoperative day. Fiorina et al. [23] underscored 
the 6MWT as a reliable indicator of functional capacity, 

particularly postcardiac surgery. Notably, repeated 6MWT 
assessments in a subgroup of patients postsurgery revealed 
significant improvements attributed to cardiac rehabilita-
tion programs. Our research aligns with this, demonstrat-
ing enhanced functional capacity among patients assessed 
via 2MWT on the seventh postoperative day, akin to Fio-
rina et al.’s study, which focused on participants undergo-
ing cardiac rehabilitation and assessed by 6MWT 15 days 
postsurgery. Andrew D et al. [24] reported that both walk-
ing and walking/breathing exercise groups exhibited sig-
nificantly greater 6MWT distances at discharge compared 
to conventional interventions. Similarly, our findings sug-
gest that a moderate-intensity walking program supervised 
by physical therapists during the inpatient CABG surgery 

Fig. 4   Scatterplot for 2MWT 
and SPPB for Group A patients

Fig. 5   Scatterplot for SF-IPAQ 
amount and SPPB for Group A 
patients
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Fig. 6   Scatterplot for TUG and 
SPPB for Group A patients

Table 7   Correlation of 2MWT, 
SF-IPAQ, TUG, and SPPB in 
Group B patients without early 
mobilization and functional 
exercise

*Significant as P value ≤ 0.05

Group B (N = 50) 2MWT SF-IPAQ amount TUG​ SPPB

2MWT Pearson’s correlation –
P-value

SF-IPAQ Pearson’s correlation 0.746 –
P-value < 0.001*

TUG​ Pearson’s correlation − 0.278 − 0.233 –
P-value 0.051 0.104

SPPB Spearman’s correlation 0.574 0.414 -0.464 –
P-value < 0.001* < 0.001* < 0.001*

Fig. 7   Scatterplot for 2MWT 
and SF-IPAQ amount for Group 
B patients
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enhances functional ability by discharge, despite our use 
of the 2MWT for assessment instead of the 6MWT.

According to the findings of this study, a statistically sig-
nificant disparity in physical activity levels, as assessed by 
the SF-IPAQ, was observed between the early mobilization 
program group and the control group. Notably, the distri-
bution of physical activity types also exhibited significant 
differences, with a higher proportion of patients in Group 
A (80%) reporting moderate physical activity compared to 
only 10% in Group B. Conversely, a lower percentage of 
patients in Group A (20%) reported low physical activity 
compared to 90% in Group B. Mungovan et al. [25] reported 
a noteworthy increase in both supervised and independent 
physical activity step counts by postoperative day 5 (POD5) 
compared to POD1 for both genders. Similarly, there was a 

significant rise in the duration of physical activity with meta-
bolic equivalents (METs) ≥ 3 at POD5 compared to POD1 
for both males and females. Furthermore, men exhibited sig-
nificantly higher step counts and METs ≥ 3 physical activity 
duration under supervised conditions at POD5 compared to 
women. In summary, both our study and Mungovan et al.’s 
findings underscore the significant augmentation in physical 
activity levels postoperatively, particularly by POD5. More-
over, gender differences in physical activity performance, 
particularly under supervised conditions, were evident.

In our study, a significant inverse relationship between 
SF-IPAQ scores and TUG test scores was observed. This 
indicates that as the level of physical activity measured 
by SF-IPAQ increases, there is a corresponding decrease 
in the time taken to complete the TUG test, suggesting 

Fig. 8   Scatterplot for 2MWT 
and SPPB for Group B patients

Fig. 9   Scatterplot for SF-IPAQ 
and SPPB for Group B patients
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improved mobility and balance. Furthermore, our find-
ings revealed a strong positive correlation between scores 
on the 2MWT and SF-IPAQ scores. This suggests that 
higher levels of physical activity, as indicated by SF-IPAQ 
scores, correspond to covering greater distances within 
2 min. Additionally, a significant negative correlation 
was found between the 2MWT and TUG test scores. This 
implies that as the distance walked in 2 min increases, 
there is a tendency for the time required to complete the 
TUG test to decrease, indicating improved mobility and 
balance. Given the absence of existing literature linking 
TUG test outcomes with SF-IPAQ scores following car-
diac surgery, we elaborated on our findings concerning 
balance, basic mobility abilities, and physical activity 
across different scales. This highlights the novelty of our 
investigation within the context of postcardiovascular sur-
gery rehabilitation.

In line with Molino et al. [26], our study suggests that 
older individuals undergoing elective cardiac surgery may 
forestall the onset of mobility limitations through organized 
physical activity interventions, thereby augmenting their 
SPPB scores. Notably, the intervention group (IG) dem-
onstrated significant improvements in SPPB scores com-
pared to the control group (CG), consistent with a higher 
percentage of individuals within the IG exhibiting at least 
a one-point enhancement in their SPPB scores, mirror-
ing our study’s outcomes. Similarly, Ferronato et al. [27] 
emphasized the immediate improvement in perceived func-
tional ability (SPE) following SPPB assessments among 
older individuals undergoing cardiac surgery. Their study 
underscored the stability and minimal adverse effects asso-
ciated with SPPB evaluations in this population. While our 
investigation involved comparing SPPB scores between two 

groups, their study focused on pre- and postoperative SPPB 
assessments within a single group undergoing heart surgery. 
Despite this difference, our findings and theirs were largely 
consistent, reinforcing the beneficial impact of physical 
activity interventions on postoperative functional outcomes 
in older adults.

Regardless of age and other risk factors, frailty in patients 
with cardiovascular disease significantly increases the risk 
of death, with a twofold increase observed [28]. Research 
indicates a correlation between frailty and an elevated risk 
of falls, with frail individuals at a higher risk compared to 
robust individuals and even those who are pre-frail [29]. 
Falls in the elderly often lead to severe complications, such 
as fractures, hospitalization, and increased mortality [30, 
31]. In this study, the SPPB was used to assess balance. A 
strong positive association was found between SPPB scores 
and the 2MWT as well as the SF-IPAQ. Our findings sug-
gest that early mobilization in geriatric patients undergoing 
cardiac surgery improves body balance, thereby reducing 
the risk of falls.

Limitations

Our study faced two primary limitations. Firstly, due to the 
unsuitability of performing isometric or isotonic strengthen-
ing exercises in the intensive care unit for patients postcar-
diac surgery, we were unable to incorporate these exercises 
to enhance hand grasp. Additionally, the time-consuming 
nature of the 6MWT rendered it impractical for some older 
individuals to complete, prompting the utilization of the 
2MWT instead. Furthermore, certain patients had to be 
excluded from the functional exercise program due to their 
inability to meet the prescribed dosage.

Fig. 10   Scatterplot for TUG and 
SPPB for Group B patients
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In conclusion, our study highlights the positive impact 
of early mobilization and functional exercises on enhanc-
ing physical activity among elderly patients following car-
diac surgery. Specifically, these interventions contribute to 
improved balance among this population, underscoring their 
importance in postoperative care.
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