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Abstract
Aim: Current research seeks to explore the correlation between early 

mobilisation in physical exercise and the functionality and life quality of patients 
post cardiac surgery. 

Methods: A cohort of 100 patients, aged between 18 and 65, comprising 52 
men and 48 women, participated in a program of early physical performance 
commencing from the first day through the seventh day post - heart surgery. 
Outcome measures included the 6 Minute-Walk Test (6MWT), the Short Form-
International Physical Activity Questionaire (SF-IPAQ), and the Short Form-
36 (SF-36). Each assessment was administered on the seventh day following 
cardiac surgery. 

Results: Statistical analysis revealed a significant interrelation (p<0.001) 
with SFIPAQ SF-IPAQ scores and both the 6MWT and SF-36 scores. SF-IPAQ 
scores were inversely related to pain levels, they exhibited positive associations 
with energy-fatigue, social function, general health and functionality.

Conclusion: Our findings indicate that post - cardiac surgery patients 
exhibited improved degrees of physical performance, improved life quality, and 
enhanced functional ability.
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Introduction
Cardio-vascular diseases (CVD) comprise some 

conditions impacting the heart and vascular structures, 
containing coronary heart illness, cerebrovascular 
disorders, and congenital heart pathologies. 
Cardiovascular diseases account for roughly one-
third of global mortality. Globally, CVD stands as 
the foremost cause of mortality and disability, with 
indications suggesting its enduring significance in the 
future [1]. 

Various issues, including endocarditis, rheumatic 
heart disease, and circulatory abnormalities, have the 
potential to impact the cardiovascular system [2]. 
Behavioral risk components related with cardiovascular 
disorder consist of, inactivity, smoking, intensive 
alcohol waste, diabetes, hypertension, elevated 
blood lipid levels, socioeconomic disadvantage, 
psychological stress, and genetic predisposition [3]. 
The primary treatment modalities for cardiovascular 
disease encompass pharmaceutical interventions, 

exercise regimens, dietary modifications, and surgical 
interventions [4].

Functional performance assessment, such as static 
balance tests or dynamic stability systems, is increasingly 
recognized as a valuable measure of outcomes in 
clinical research [5, 6]. It is commonly utilized for 
diagnosis, prognosis identification, comparison of 
patient responses to treatment, as well as for verifying 
and monitoring the guidance capacity performance, and 
development of therapies by therapists, and prevention 
of physical disabilities. Physical activity, recognized 
as a cornerstone health behavior, plays a primer role 
in the well-being of individuals with heart disease. 
Consistent and sufficient engagement in regular 
excercise enhances life quality and mitigates the 
likelihood of subsequent cardiovascular complications 
[7]. Diverse articles related postoperative physical 
activities have indicated that cases who engaged in 
cardiac rehabilitation or exercised under the guidance 
of a therapist post-cardiac surgery exhibited enhanced 
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cardiovascular capacity, reduced duration of hospitalization, and 
abbreviated overall length of stay [8]. Current studies reported 
that timely mobilization of patients post-operation should be 
regarded as a therapeutic approach within these patient cohorts 
[9, 10]. Nonetheless, contradictory outcomes from recent meta-
analyses have revealed that among individuals undergoing 
cardiac surgery, early mobilization led to enhanced exercise 
tolerance [11]. However, in accordance with research conducted 
by Chen and colleagues, this intervention exhibited no impact on 
either the overall length of hospitalization or the duration in the 
intensive care service. [12]. This points the ongoing pertinence 
of studies in this research area [13, 14].

Nevertheless, despite the significance of early physical 
activity during the initial week following cardiac surgery, limited 
research has delved into the functional results and life quality, 
as well as the associated determinants, among patients during 
this crucial transitional phase [8, 11, 15]. Hence, the objective 
of current research was to evaluate the functional potential and 
life quality with cases that underwent cardiac surgery, while 
identifying factors associated with variations in functionality. 
Also current study aimed to evaluate evidence based exercise 
and early mobilization effectiveness on post cardiac surgeries 
physiological and psychological outcomes.

Material and methods
This prospective study contained patients who had 

undergone cardiac surgery. A total of 100 cases (52 male, 48 
female) were recruited for the investigation. This research was 
conducted at Al-Bitar Cardiac Surgery Hospital, Baghdad, 
Iraq. This study approved by the regional ethics commission 
(897/2023/12/12), and all procedures were managed in according 
the standards delineated in the Declaration of Helsinki. Inclusion 
criteria were (1) undergone coronary artery bypass grafting, (2) 
successfully completed a six minute walk test, (3) aged 18 to 65. 
Patients were excluded if they had (1) an old cerebrovascular 
accidents, as others who had mental problems, (2) aged under 
18 or over 65, (3) couldn't fill out surveys or do the six-minute 
walk test.

Interventions
During postoperative days 1 to 2, patients received 

shoulder-neck mobilization alongside breathing exercises and 
postural drainage. Subsequently, from postoperative days 3 to 
7, the regimen comprised breathing exercises, postural drainage, 
and supervised walking sessions. The walking sessions involved 
gradual increments of 2.5 minutes, based on individual tolerance, 
up to ten minutes (three times per day).

Outcome measurements
All patients who participated in the surgical procedure 

on the 7th day underwent the administration of the following 
surveys, assessments, and examinations. The SF-IPAQ was 
employed to assess the grade of physical performance. The SF-36 
questionnaire was utilized to evaluate life quality. Additionally, 
the 6MWT was conducted to gauge functional capacity.

36-Item Short Form  
The SF-36 questionnaire comprises 36 questions derived 

from 21 components. Each item is allocated a score, that is 
subsequently ranging from 0  to 100 [16].

Short Form International Physical Activity Questionnaire 
SF-IPAQ required participants to report the clinical 

characteristics of active moderate, and walking functions they 
engaged in the seven days past. They were put in place to give 
every activity an indicated metabolic equivalent of task (MET). 
Participants were categorized into high, moderate, and low 
physical activity stages based on their SF-IPAQ scores [17].

Six-Minute Walking Test
This test is a universally used, safe, and accepted assessment 

that may be used to evaluate participants' functional capacity in a 
range of the medical contexts. For the 6MWT, techniques that are 
endorsed by the American Thoracic Society were implemented. 
For this objective, a 30-meter-wide, obstruction-free channel was 
employed. The evaluation consists of instructing participants to 
cover a maximum distance of 6 minutes on foot. The greatest 
distance walked demonstrates a person's ability to move [18]. 

Sample size assessment
The sample size was determined by a Statistical Software 

(MediCalc,Belgium). The minimal requisited sample size was 
determined as 91 cases, guided by a power of 80% and the 
sample size was subsequently rised to 100 to account for any 
potential drop outs [19].

Statistical Analysis
Statistical analysis was carried out by SPSS-26 (IBM 

Co. USA). Numeric data were stated as a mean and standard 
deviation and analysed with two time points handling the Paired 
t-test. Pearson’s correlation factor was computed to determine 
the impact of correlation. Linear regression test was employed 
to evaluate various independent items related with SF-IPAQ 
scores. A p-value of less than 0.05 was considered statistically 
significant.

Results
In this research, 100 cases withstanding cardiac surgery 

were enrolled, with 54%, 38% and 9% of them undergoing 
Coronary Artery By-pass Graft (CABG), valve replacement, 
and Atrial Septal Defect (ASD) surgeries, respectively. Male 
patients slightly outnumbered females, comprising 52% of the 
sample. The age range was 18 to 67, with a median of 53.15 ± 
12.29 years, and the BMI varied from 16 to 46.40 kg/m2, with a 
median of 26.81 ± 5.59 kg/m2 (Table 1).

Table 1 Base level characteristics of the cases

Variables N %

Sex
Males 52 52

Females 48 48
Age (years) Mean ± SD 53.15 ± 12.29
BMI (kg/m2) Mean ± SD 26.82 ± 5.58

Marital status
Single 8 8

Married 92 92

Education
Primary 62 62

Secondary 8 8
College 30 30

Smoking status 28 28
Drinking status 9 9
HTN level 58 58
DM level 41 41
Hyperlipıdemia 59 59
Other dıseases 19 19

Type of cardiac 
surgery

ASD 9 9
Valve replacement 38 38

CABG 54 54
Stay time in ICU Mean ± SD 2.04 ± 0.2
Surgical history 54 54

BMI: Body mass index, HTN: Hypertensıon, DM: Diabetes mellitus, ASD: 
Atrıal septal defect, N: Number of patients, ICU: Intensive Care Unit 
(days), SD: Standard deviation.
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There was a significant correlation found with SF-IPAQ 
scores and walking days per week (r=0.405, p<0.001) and 
walking duration (r=0.969, p<0.001). In addition, SF-IPAQ 
score was statistically significant reverse interrelated with age 
(r=-0.336, p=0.001) and Body mass index (r=-0.248, p=0.013), 
(Table 2). 

There existed a statistically significant positive correlation 
found with SF-IPAQ scores and both the number of walking 
days per week (r=0.405, p<0.001) and the duration of walking 
in minutes (r=0.969, p<0.001). Conversely, SF-IPAQ scores 
exhibited a significant negative correlation with both age (r=-
0.336, p=0.001) and BMI (r=-0.248, p=0.013), (Table 2).

In the 6MWT, the SF-IPAQ score demonstrated a 
significant positive correlation with peripheral oxygen saturation 
(SpO2), (r=0.247, p=0.013) and a negative correlation with 
mean arterial pressure, (r=-0.236, p=0.018). Additionally, a 
meaningful relationship was observed between the SF-IPAQ 
scores and the distance covered during the Six-minute walk 
(r=0.839, p<0.001), (Table 3).

Table 4
Lineer regressıon analysıs of SF-IPAQ and 
6-MWT scores

Variables
Univarıate Multıvariable

Factor 95%Cı p valueFactor 95%Cı p value
After 6 MWT
SpO2 (%) 13.04 -2.42 to 28.51 0.097 1.76 -7.28 to 10.79 0.7
PR (bpm) 0.09 -2.46 to 2.64 0.946 -0.52 -1.98 to 0.94 0.484
MAP (mmHg) -2.37 -5.28 to 0.54 0.109 0.65 -1.11 to 2.41 0.466
Distance 
walked in six 
minute (m)

2.1 1.82 to 2.37 < 0.001 2.12 1.83 to 2.4 <0.001

CI: Confidence Interval, Statıstical signıficance at P value<0.005

According to regression analysis, Six-minute walk 
exhibited a significant association with the SF-IPAQ score 
(p<0.001), increasing 2.1 (95%CI: 1.82 to 2.37) with every 1 
unit rise in the SF-IPAQ score. Similarly, in multiple regression 
analysis, Six-minute walk demonstrated a significant association 
with the SF-IPAQ score, increasing with 2.12 (95% CI: 1.83 - 
2.4) per one unit rise in the SF-IPAQ score (Table 4).

As indicated in Table 5, a significant correlation existed 
with the SF-IPAQ and all SF-36 scores. Specifically, positive 
interrelations were observed with functionality (r=0.804, 
p<0.001), energy-fatigue (r=0.771, p<0.001), emotional 
wellbeing (r=0.648, p<0.001), social function (r=0.49, p<0.001), 
general health (r=0.658, p<0.001), and health change (r=0.781, 

Table 2
Correlation with SFIPAQ and characteristics of 
the cases

Variables
SF-IPAQ 

r P value

Age(years) -0.336 0.001

BMI(kg/m2) -0.248 0.013

Stay duration in ICU (days) 0.014 0.888

Walking (days) 0.405 <0.001

Walking time (min) 0.969 <0.001

r: Pearson’s coefficıent, Statistical significance at P vale<0.005

Table 3 Correlation with SF-IPAQ and 6MWT scores

Variables
SF-IPAQ 

r p 

Before 6 MWT

SpO2 (%) 0.247 0.013

PR(bpm) 0.082 0.42

MAP (mmHg) -0.236 0.018

After6MWT

SpO2 (%) 0.167 0.097

PR (bpm) 0.007 0.946

MAP (mmHg) -0.161 0.109

Distance Walked in 6 min (m) 0.839 <0.001

r: Pearson’s correlation coefficient, Statistical significance at p value<0.05

p<0.001), while a negative correlation was found with the pain 
scores (r=-0.799, p<0.01).

Our univariate regression analysis unveiled significant 
associations between all categories of SF-36 and the SF-IPAQ 
as follows: Each one unit rise in functionality, energy-fatigue, 
emotional wellbeing, social function, health status, and health 
change scores led to corresponding increases in the SF-IPAQ 
score, 1383.76 (95%CI: 1178.2 -1589.32), 817.63 (95%CI: 
682.69 -952.56), 892.2 (95%CI: 681.56 -1102.85), 503.35 
(95%CI: 324.54-682.15), 995.79 (95%CI: 767.02-1224.56) and 
1036.25 (95%CI: 870.95 - 1201.55) by p<0.001. In contrast, 
for each one unit rise in pain, there was a corresponding 
decrease in the SF-IPAQ scores by -610.13 (95%Confidence 
Interval:-702.56 to-517.7) with p < 0.001.

According to regression tests, social function, pain and 
health scores emerged as the unique variables meaningfully 
related with the SF-IPAQ. Specifically, for every one unit rise 
in social function and health change score, the SF-IPAQ scores 
exhibited an increase of 157.62 (95%CI: 42.58- 272.67) and 
266.45 (95%CI: 51.08-481.82) respectively, with p values of 
0.008 and 0.016. As contrary, each one unit rise in pain scores 
led to a decrease in the SF-IPAQ scores with 269.43 (95%CI:-
384.9 to -153.97), (p<0.001), (Table 6).

Discussion
In this research, we investigated the correlation between 

functionality, life quality, and physical activity levels among cases 
who underwent heart surgery, using the SF-IPAQ as a measure. 
Our findings revealed a significant, positive correlation with 
functional ability and physical performance, besides physical 
performance and life quality. Moreover, our results point that 
increased physical activity is related with improved functional 

Table 5
Correlation with SF-IPAQ versus subscales of 
SF-36 

Variables
SF-IPAQ 

r p

Physıcal functioning (%) 0.804 <0.001

Energy-fatıgue score (%) 0.771 <0.001

Emotıonal wellbeing score 
(%) 0.648 <0.001

Social functioning (%) 0.49 <0.001

Paın score (%) -0.799 <0.001

General health score (%) 0.658 <0.001

Health change score (%) 0.781 <0.001

r: Pearson correlation coefficient, Statıstical sıgnificance at p value<0.005.
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ability and quality of life. Specifically, among the participants, 
comprising 37% with low physical activity levels and 63% 
with moderate levels, heightened physical activity was linked 
to enhanced functional capacity and life quality. Our research's 
conclusions suggest that while SF-IPAQ scores were inversely 
related to pain levels, they exhibited positive associations 
with energy-fatigue, social function, health, functionality and 
cognitive well being.

Functional capacity serves as a critical tool in clinical 
assessments, prognostic classification, and exercise prescription 
within the realm of cardiovascular diseases. Diminished exercise 
capacity stands out as a significant precursor in determining 
mortality. A recent study identified a robust and significant 
correlation between the resumption of physical activity within 
thirty days post-heart surgery and the subsequent quality of life 
[20]. This correlation was reported significantly interrelated with 

Figure 1 –  Indicating the interrelation between energy/fatigue, socıal functionıng, pain, general health and M.E.T measure

the life quality. While this study assessed the scores of the SF-
36 and SF-IPAQ on the 7th day post-operation, they evaluated 
life quality using the life quality in cardio-vascular surgery test 
thirty days after surgical procedures. A randomized clinical trial 
conducted on post-surgery coronary artery patients reported 
a notable disparity in the average points of all life quality 
components before and after physical performance intervention 
in the experimental group [21]. Nevertheless, no difference was 
reported in the average scores of the 7 life quality components 
in the control group, both first and 4 months after discharge 
from surgical procedures. Our study's findings aligned with 
theirs concerning the test of physical activity and life quality on 
the 7th day post-surgery within a single group. However, their 
study evaluated physical activity level and life quality in two 
groups during the 1st and 4th months post-discharge from surgical 
procedures.

Table 6 Linear regressıon analysıs of the relation of SF-IPAQ versus subscales of SF-36

Parameter
Univarıate Multıvariable

Factor 95%Cı p Factor 95%Cı p 
Physical function (%) 1383.76 1178.2 to 1589.32 < 0.001 329.22 -15.65 to 674.08 0.061
Energy-fatıgue (%) 817.63 682.69 to 952.56 < 0.001 168.84 -24.7 to 362.38 0.087
Emotional well-beıng (%) 892.2 681.56 to 1102.85 < 0.001 111.35 -81.59 to 304.29 0.255
Socıal functioning scores (%) 503.35 324.54 to 682.15 < 0.001 157.62 42.58 to 272.67 0.008
Paın scores (%) -610.13 -702.56 to -517.7 < 0.001 -269.43 -384.9 to -153.97 < 0.001
General health status (%) 995.79 767.02 to 1224.56 < 0.001 -100.97 -329.12 to 127.18 0.382
Health change scores (%) 1036.25 870.95 –to 1201.55 < 0.001 266.45 51.08 to 481.82 0.016

CI: Confidence Intrval, Statistical significance at p value<0.05
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In a review study, it was reported that increased physical 
activity during spare time was related with higher scores across 
health-related quality of life dimensions [22]. These dimensions 
encompassed physical functioning, mental health, and vitality for 
both genders, while social functioning was specifically linked to 
women. Each dimension was assessed independently. Notably, 
the vitality component exhibited an increase of 0.17 and 0.39 
points in men and women, respectively, with every additional hour 
per week spent in leisure-time physical activity. For the period 
that their research examined spare time, physical performance 
and  life quality over a 3 years duration following heart surgery, 
our study identified a strong association with increased physical 
activity and improved life quality within the initial week post-
cardiac surgery. This correlation, albeit modest, aligns with our 
findings indicating that heightened physical activity is linked 
to enhanced quality of life. However, a randomized controlled 
trial stated no meaningful differences in life quality between 
intervention groups at the day of hospital discharge [23]. These 
fındings contrast with our findings regarding the SF-36 subscale 
scores, that indicated an increase in SF-36 subscales related with 
higher SF-IPAQ scores among cases that undergone cardiac 
surgery. This discrepancy can be attributed to the differences 
in the therapeutic interventions employed in the two studies. In 
another study, following cardiac surgery, cases underwent early 
mobilization facilitated by therapists. These sessions included 
instruction in breathing-coughing and walking exercises 
aimed at ensuring optimum oxygenation, secretion clearance, 
avoidance of respiratory tractus infections, and enhancement 
of endurance and functionality. However, the outcomes of 
this research revealed poor life quality results one month after 
hospital discharge [24]. In contrast, our study found that patients 
who underwent early rehabilitation achieved satisfactory results 
in terms of life quality.

Generally, the initiation of cardiac rehabilitation and 
prevention therapies is delayed to at least four to six weeks 
following hospital discharge [25]. However, literature indicates 
that individuals that undergone non-complicated myocardial 
infarctıon may derive benefits from early commencement of 
aerobic exercise performing, instantly one week post-discharge, 
to maximize anti-restructuring advantages. Moreover, it is 
advised that such patients persist with aerobic training tutoring 
for over to 6 month [26]. The 6MWT serves as a straightforward 
approach for evaluating cardio-pulmonary function. The 
outcome of metaregression analysis failed to demonstrate any 
notable correlation between alterations in 6MWT and either 
the onset time or duration. [27]. Hirschhorn et al. demonstrated 
that both the walking, walking-breathing exercise groups 
exhibited significantly longer 6MWT distances compared to 
the usual experimental group upon discharge from the hospital. 
Furthermore, during the inpatient period following coronary 
artery bypass grafting, a monitored moderate-intensity walking 
program overseen by a physiotherapist may augment functional 
capacity upon hospital departure [28]. This aligns closely with our 
own findings. In a quasi-experimental study, early implementation 
of physical activities including pulmoner exercises, incentive 
spırometer usage, coughing exercises and early mobilisation 
exercises resulted in meaningful improvements in hemo-dynamic 
factors and 6-MWT distance among post-heart surgery patients 
[29]. This finding corroborates our study's results, indicating a 
positive association between enhanced functional capacity and 
increased physical activity levels. Notably, our study observed 
this correlation within one group, assessing functional capacity 
and physical activity on the seventh day post-surgery, whereas 

their investigation examined these variables across two groups 
after the 12th week post-discharge. A potential limitation 
of our study lies in its focus solely on data from the initial 7 
days post cardiac surgery. Expanding the follow-up duration in 
future research endeavors within this domain would bolster the 
robustness of our conclusions.

The principal limitations of this research stem from its 
single-center design and restriction to a single geographic 
location. Additionally, the exclusion of patients undergoing 
palliative revascularization may have constrained the breadth of 
our findings, precluding a comparison of quality of life outcomes 
between those receiving optimal revascularization and those 
undergoing palliative procedures. While acknowledging these 
constraints, it's crucial to state that the findings of our research 
may not be universally applicable to all cases undergoing 
CABG surgery in Iraq. Nonetheless, they serve as a foundation 
for informing the development of therapeutic strategies aimed 
at enhancing the quality of life for this patient population. 
Furthermore, within our study, we assessed functional capacity 
using the 6MWT, a submaximal evaluation method. Incorporating 
peak oxygen consumption, recognized as the gold standard for 
assessing exercise capacity, will enhance the objectivity of our 
presentation regarding changes in functional capacity.

Conclusion
Enhanced physical activity among post-operative cardiac 

patients is positively influenced by early mobilization and 
functional exercises. Following cardiac surgery, patients' 
functional capacity experiences positive effects from early 
mobilization and engagement in functional exercises. The 
significant benefits derived by patients who had cardiac surgery 
from early mobilization and functional exercises underscore 
the importance of actively encouraging their participation in 
these activities post-surgery. Early initiation of physical activity 
contributes to improved quality of life in post-surgical cardiac 
patients. Our findings suggest a direct correlation with increased 
physical activity and enhanced life quality alongside improved 
functionality. Also, this study observed the effectiveness of the 
early mobilization program on functional capacity, a crucial 
determinant of mortality among post-cardiac surgery patients.
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