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ABSTRACT 

Background: Postoperative pulmonary complications are broadly defined as conditions affecting the respiratory 
track that can adversely influence clinical course of the patient after surgery. Risk reduction strategies, 
performing short duration and/or minimally invasive surgery and use of anesthetic technique of combined 
regional with general anesthesia. Postoperative complications can be reduced by using I COUGH protocol, 
which includes Intensive spirometry, Coughing with deep breathing, Oral care, Understanding of postoperative 
pulmonary complications, Getting out of bed and Head- of- bed elevation to get better changes in their health. 

Aim: The main aim of the study is to evaluate the effectiveness of I COUGH protocol on reducing post-
operative pulmonary complications among patients undergoing surgeries with general anesthesia among study 
group. 

Methodology: A quantitative approach with quasi experimental pretest and posttest design was adopted for the 
study. Pilot study was conducted for a week to assess the feasibility of the study. A total of 4 samples were 
selected by using Non-probability purposive sampling technique. The main study was conducted in a tertiary 
care centre at Puducherry among patients undergoing surgeries with general anesthesia, 20 subjects in study 
group and 20 subjects in control group. Pretest with the demographic variables, clinical variables and modified 
ARISCAT scale was used to collect the data. The I COUGH Protocol was given for 30 minutes each day to 
reduce the postoperative pulmonary complications among patient undergoing surgery with general anesthesia. 
Posttest was done to the group on the 7th day with the same scale. The collected data were analyzed using 
descriptive and inferential statistics. 

Results: In present study, the results indicates that in the post test the calculated student independent “t” test 
value of t=4.575 at p<0.05 level. This clearly infers that there was significant difference in the level of 
pulmonary complications among the patients undergoing surgery between the groups in which the patients in the 
study group experience more reduction in the level of post-operative pulmonary complications than the patients 
in the control group who had undergone normal hospital routines. 

Conclusion: The result of this study concluded that I COUGH protocol helps in reduction of post-operative 
pulmonary complications among patients undergoing surgeries with general anesthesia. 
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INTRODUCTION 

Postoperative pulmonary complications are a 
major determinant of outcome for patients and 
consume huge resources within hospital, 
particularly in critical care unit. Most of the 
postoperative complication encompasses 

almost many complication affect the 
respiratory system after anesthesia and surgery. 
These complications are defined 
heterogeneously, occur commonly, have major 
adverse effects on patients, and are difficult to 
predict.(1) 
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General anesthesia is a state of controlled 
unconsciousness. Anesthesia hampers the 
normal breathing and stifles urge to cough. 
After chest or abdominal surgery, it could hurt 
to breathe in deeply or push air out. Mucus 
may build up in the lungs. Postoperative 
pulmonary complications are relatively 
common.(2) 

Postoperative complications can be reduced by 
using I COUGH protocol, which includes 
Intensive spirometry, Coughing with deep 
breathing, Oral care, Understanding of 
postoperative pulmonary complications, 
Getting out of bed and Head- of- bed elevation 
to get better changes in their health(3). 

According to WHO (2022), in united states 4 
million death every year results from 
postoperative pulmonary complications. This 
represents 41.85% deaths among this 23.32% 
are male and 18.53% are female. Overall 
5.72% of global burden due to pulmonary 
complications.(4) 

In China, 39.3% of the population under study 
had pulmonary problems, with a significant 
gender disparity in prevalence, according to the 
Union Health Ministry (2020). In particular, 
pulmonary problems affected 10.3% of females 
and 29.0% of males. The results indicate that 
among the 80 participants in the study, men 
may be more vulnerable to postoperative 
pulmonary problems than women.(5) 

The National Institute of Health (NIH) Tamil 
Nadu (2020) revealed that among the sample of 
120 people in the Madurai district, the 
prevalence of pulmonary problems was 22.1%. 
The incidence was higher in women (12.2%) 
than in men (9.9%). The frequency of 
pulmonary problems increased considerably 
with age, male sex, low BMI, and illiteracy.(6) 

According to National Institute of Health 
(NIH) Puducherry (2020), prevalence was 
reported about pulmonary complications in the 
study population was notably high, with 72.4% 
of patients experiencing such issues. The data 
revealed a significant discrepancy between 
genders, with a prevalence of 62.2% among 
males compared to only 12.2% among females. 
The study, which included 146 individuals, 
underscores the heightened vulnerability of 
males to postoperative pulmonary 
complications compared to females.(7) 

OBJECTIVES 

 To assess the postoperative pulmonary 
complications among patients undergoing 
surgery with general anesthesia. 

 To evaluate the effectiveness of I 
COUGH protocol on reducing 
postoperative pulmonary complications 
among patients undergoing surgery with 
general anesthesia among the study group. 

 To associate the pretest level of 
pulmonary complications among patients 
undergoing surgery with general 
anesthesia with the selected demographic 
variables among the study and control 
group. 

 To associate the pretest level of 
pulmonary complications among the 
patients undergoing surgery with general 
anesthesia with the selected clinical 
variables among the study and control 
group. 

HYPOTHESES 

H1: There is a significant difference in the 
pretest and posttest level of post-operative 
pulmonary complications among patient 
undergoing surgery with general anesthesia 
with the administration of I COUGH Protocol 
among the study and control group. 

H2: There is a significant association between 
the pretest level of pulmonary complications 
among patient undergoing surgery with general 
anesthesia with the selected demographic 
variables among the study and control group. 

H3: There is a significant association between 
the pretest level of pulmonary complications 
among patient undergoing surgery with general 
anesthesia with the selected clinical variables 
among the study and control group. 

MATERIALS AND METHODS 

Study Design: A Quasi- experimental pretest 
and posttest design was adopted for this study. 
Study Population: The population of the study 
was patient undergoing surgery with general 
anesthesia who was admitted in a tertiary care 
centre at Puducherry. 
Sample Size: Total sample size was 40. In that 
20 sample for the study group and 20 sample 
for the control group. 
Sampling Technique: Non- Probability 
purposive sampling technique was adopted for 
this study. 
Sampling Criteria:  Patients who are 
undergoing surgery with general anesthesia, 
patients with the age group of 19-59 years, 
patients who are available at the time of data 
collection and patients who are able to read and 
write tamil and /or English were included in the 
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study. Patients who are with the chronic illness, 
patients who are critically ill with artificial 
ventilation support, patients who are not 
willing to participate in this study and patients 
who are already instructed to follow any other 
alternatives therapies before surgery were 
excluded from the study. 
Data Collection: The data collection was 
started after obtaining permission from the 
Institutional Review Committee (IRC NO: 
ICON IRC-2022-2023-004). The data was 
collected over a period of four weeks from 
17.06.2024 to 31.07.2024 in a tertiary care 
centre at Puducherry. Total sample size was 40, 
selected by using purposive sampling 
technique. In that, 20 sample for the study 
group and 20 sample for the control group. The 
investigator introduced herself and obtained 
written consent from the study participants. A 
pretest was conducted with demographic 
variables, clinical variables and modified 
ARISCAT scale. The researcher provided I 
COUGH Protocol on the 1st day of 
intervention. I COUGH Protocol was 
administered by providing Incentive 
Spirometry which was provided for 5 minutes. 
Additionally, the patient was asked to do 
coughing with deep breathing for 5 minutes. 
The patient was also advised for mouth wash 
for 5 minutes and the information regarding 
postoperative pulmonary complications was 
given to the patient for 5 minutes. And the 
patient was made to get out of bed and walk a 
hallway three times a day for 5 minutes and 
head of bed was elevated between 30-45 degree 
for 5 minutes. The post test was conducted 
after 7th day of intervention by using the same 
scale. 
 
RESULTS 
Table 1: Frequency and percentage 
distribution of demographic variables of 
patients undergoing surgery with general 
anesthesia among study and control group. 
N = 40 
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The above table shows the frequency and 
percentage distribution of demographic 
variables among study group of patients 
undergoing surgery with general anesthesia, 
8(40%) were belongs to the age group between 
40 – 49 years, 14(70%) were male, 17(85%) 
samples were Hindus, 11(55%) had secondary 
education, 15(75%) were married, 15(75%) 
were under private employment. Regarding 
family income 12(60%) were earning between 
Rs.25,001 – 35,000 per month, 14(70%) 
received information through public health 
workers, 8(40%) samples had the habit of 
alcoholism and 11(55%) were agriculture 
workers. 
 
In control group, 9(45%) were belongs to the 
age group between 40 – 49 years, 14(70%) 
were male, 18(90%) samples were Hindus, 
8(40%) had secondary education, 17(85%) 
were married, 13(65%) were under private 
employment. Regarding family income 
13(65%) were earning between Rs.25,001 – 
35,000 per month, 15(75%) received 
information through public health workers, 
10(50%) samples had the habit of alcoholism 
and 8(40%) were agriculture workers. 
 
Table 2: Frequency and percentage 
distribution of clinical variables of patients 
undergoing surgery with general anesthesia 
among study and control group. N=40 
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The above table shows the frequency and 
percentage distribution of clinical variables 
among study group of patients undergoing 
surgery with general anesthesia, all 20(100%) 
were in the post-operative day 1-5, 10(50%) 
had underwent upper abdominal surgical 
incision, 9 (45%) were done surgery for less 
than 2 hours, 16(80%)were done no emergency 
procedure, 15(75%) samples had no previous 
surgical history, 13(65%) sample had 
experienced disturbed sleep duration and 
12(60%) had BMI between the range of 18.5 – 
24.9. 
 
In control group, all 20(100%) were in the 
post-operative day 1-5, 8(40%) had underwent 
upper abdominal surgical incision, 8(40%) 
were done surgery for less than 2 hours, 
17(75%) were done no emergency procedure, 
14(70%) samples had no previous surgical 
history, 11(55%) sample had experienced 

disturbed sleep duration and 13(65%) had BMI 
between the range of 18.5 – 24. 
 
 
Table 3: Frequency and percentage 
distribution of pretest level of pulmonary 
complications of patients undergoing 
surgery with general anesthesia in the study 
and control group. N =40 
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The above table shows that frequency and 
percentage distribution of pretest level of 
pulmonary complications of patients 
undergoing surgery with general anesthesia in 
the study and control group. In the study group, 
the pretest level of pulmonary complications 
13(65%) had moderate risk and 7(35%) had 
high risk. Similarly, In the control group, the 
pretest level 11(55%) had moderate risk and 
9(45%) had low and high risk. 
 
Table 4: Frequency and percentage 
distribution of posttest level of pulmonary 
complications of patients undergoing 
surgery with general anesthesia in the study 
and control group. N =40 
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The above table shows that the frequency and 
percentage distribution of post-test level of 
pulmonary complications of patients 
undergoing surgery with general anesthesia in 
the study and control group. 
In the study group, the posttest level of 
pulmonary complications 14(70%) had low risk 
and 6(30%) had moderate risk. In the control 
group, the posttest level 13(65%) had moderate 
risk and 5(25%) had high risk and 2(10%) had 
low risk. 
 
Table 5: Effectiveness of I COUGH protocol 
on reduction of post operative pulmonary 
complications among patients undergoing 
surgery with general anesthesia in the study 
group and comparison in control group. N = 
40 
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The above table shows that in the study group, 
the pretest mean score of pulmonary 
complications was 14.95±2.68 and the post-test 
mean score was 8.65±2.78. The calculated 
paired “t” test value of t=7.499 was statistically 
high significant at p<0.001 level. This clearly 
infers that I COUGH Protocol was found to be 
effective in reducing the level of post-operative 
pulmonary complications among patients 
undergoing surgery in the post test. 
 
Similarly, in the control group, the pretest 
mean score of pulmonary complications was 
15.60±2.11 and the post-test mean score was 
13.20±3.47. The calculated paired “t” test value 
of t=3.237 was statistically significant at 
p<0.001 level. This clearly infers that there was 
significant reduction in the level of post-
operative pulmonary complications among the 
patients undergoing surgery who had 
undergone normal hospital routines. Hence the 
Hypothesis H1 was accepted. 
 
Table 6: Comparison of pretest and posttest 
level of post-operative pulmonary 
complications among patients undergoing 
surgery with general anesthesia between the 
study group and comparison in control 
group. N = 40 
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The above table shows that in the pretest the 
calculated student independent “t” test value of 
t=0.8509 was not statistically significant at 
p<0.05 level. This clearly infers that there was 
no significant difference in the level of 
pulmonary complications among the patients 
undergoing surgery with general anesthesia 
between the study and control groups. 
 
In the post test the calculated student 
independent “t” test value of t=4.575 was 
statistically significant at p<0.05 level. This 
clearly infers that there was significant 
difference in the level of pulmonary 
complications among the patients undergoing 
surgery between the groups in which the 
patients in the study group experience more 
reduction in the level of post-operative 
pulmonary complications than the patients in 
the control group who had undergone normal 
hospital routines. Hence the Hypothesis H1 
was accepted. 
 
 
Table 7: Association of pretest level of post 
operative pulmonary complications among 
patients undergoing surgery with selected 
demographic variables in the study and 
control group. N = 40 
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The above table shows the demographic 
variables, age and educational status 
(c2=15.932 P=0.014), (c2=7.78, P=0.021) 
respectively has shown statistically significant 
association with pretest level of post-operative 
pulmonary complications among patients 
undergoing surgery with general anesthesia in 
the study and control group at p<0.05 level. 
The other demographic variable has shown 
statistically not significant association 
association with pretest level of post-operative 
pulmonary complications among patients 
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undergoing surgery with general anesthesia in 
the study and control group. 
 
Hence, Hypotheses H2 was accepted. There 
was significant association with pretest level of 
post-operative pulmonary complications among 
patients undergoing surgery with general 
anesthesia with selected demographic 
variables. Thus, administration of I COUGH 
protocol was effective in reduction in post-
operative pulmonary complication among 
patient undergoing surgery with general 
anesthesia. 
 
Table 8: Association of pretest level of post 
operative pulmonary complications among 
patients undergoing surgery with general 
anesthesia with the selected clinical variables 
in the study and control group. N = 40 
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N.S – Not Significant, p>0.05 
The above table shows that, the pretest level of 
post-operative pulmonary complications among 
patients undergoing surgery with their selected 
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clinical variables. It was observed that the 
clinical variables did not show statistically 
significant association with pretest level of 
post-operative pulmonary complications among 
patients undergoing surgery at p<0.05 level.  
 
 
DISCUSSION 
 
The first objective of the study was to assess 
the postoperative pulmonary complications 
among patients undergoing surgery with 
general anesthesia. 
 
In present study result indicates that the, 
frequency and percentage distribution of pretest 
level of pulmonary complications of patients 
undergoing surgery with general anesthesia in 
the study and control group. In the study group, 
the pretest level of pulmonary complications 
13(65%) had moderate risk, and 7(35%) had 
high risk and in the posttest 14(70%) had low 
risk and 6(30%) had moderate risk 
 
Similarly, in the control group, the pretest level 
11(55%) had moderate risk and 9(45%) had 
low and high risk and in the posttest level 
13(65%) had moderate risk and 5(25%) had 
high risk and 2(10%) had low risk. 
 
An observational study was carried out by 
Smith et al. (2020)(8) to evaluate the 
postoperative pulmonary problems among New 
York postoperative patients. There were 500 
participants in the sample. Spirometry was 
utilized to obtain data, and a random sample 
strategy was employed. Descriptive and 
inferential statistics were used to calculate the 
statistical analysis. The findings showed that 
8% had a high risk and 22% had a moderate 
risk of pulmonary problems following surgery 
(p=0.05). According to the study's findings, 
pulmonary problems are significantly more 
common in postoperative patients, indicating 
the need for better monitoring and intervention 
techniques. 
 
The study's second goal was to assess how well 
the I COUGH protocol reduced postoperative 
pulmonary problems in individuals having 
general anesthesia. 
 
In the present study, the results indicates that in 
the pretest the calculated student independent 
“t” test value of t=0.8509 was not statistically 
significant at p<0.05 level. This clearly infers 
that there was no significant difference in the 
level of pulmonary complications among the 
patients undergoing surgery with general 
anesthesia between the study and control 
groups. 

 
In the post test the calculated student 
independent “t” test value of t=4.575 was 
statistically significant at p<0.05 level. This 
clearly infers that there was significant 
difference in the level of pulmonary 
complications among the patients undergoing 
surgery between the groups in which the 
patients in the study group experience more 
reduction in the level of post-operative 
pulmonary complications than the patients in 
the control group who had undergone normal 
hospital routines. Hence the Hypothesis H1 
was accepted. 
 
Johnson et al. (2019)(9) assessed the effect of 
the I COUGH Protocol on postoperative lung 
health in London in a related study. 
Convenience sampling was used to choose 
samples from the 250 patients in the study. The 
data was evaluated using lung function tests. 
The findings showed a 20% decrease in the 
frequency of pulmonary problems following 
surgery. t = 56.5 was the pretest value, while t 
= 25.6 was the posttest result. According to the 
study's findings, following the I COUGH 
program greatly enhances lung health 
following surgery. Thus, Hypothesis H1 was 
approved. 
 
The third objective of the study was to 
associate the pretest level of pulmonary 
complications among patients undergoing 
surgery with general anesthesia with the 
selected demographic variables. 
 
In the current study, the result shows that the 
demographic variables, age and educational 
status (c2=8.55P=0.014), (c2=7.78, P=0.021) 
respectively has shown statistically significant 
association with pretest level of post-operative 
pulmonary complications among patients 
undergoing surgery with general anesthesia in 
the study and control group at p<0.05 level. 
The other demographic variable has shown 
statistically not significant association with 
pretest level of post-operative pulmonary 
complications among patients undergoing 
surgery with general anesthesia in the study 
and control group. 
 
Hence, Hypotheses H2 was accepted. There 
was significant association with pretest level of 
post-operative pulmonary complications among 
patients undergoing surgery with general 
anesthesia with selected demographic 
variables. Thus, administration of I COUGH 
protocol was effective in reduction in post-
operative pulmonary complication among 
patient undergoing surgery with general 
anesthesia. 
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A retrospective investigation on risk factors for 
postoperative pulmonary problems in elderly 
patients following video-assisted thoracoscopic 
surgery lobectomy under general anesthesia 
was carried out by Feng et al. (2024)(10). 
Convenience sampling procedures were used to 
choose a sample of 322 patients, of whom 115 
patients (35.7%) experienced postoperative 
pulmonary complications. Multivariate logistic 
regression was used to gather and analyze the 
demographic data in order to predict the risk 
variables for pulmonary complications 
following surgery. The results indicated a 
correlation between the patients' age, gender, 
and BMI (p=0.001). 
 
The fourth objective of the study was to 
associate the pretest level of pulmonary 
complications among patients undergoing 
surgery with general anesthesia with the 
selected clinical variables. 
 
The pretest level of postoperative pulmonary 
problems in patients undergoing general 
anesthetic surgery with the chosen clinical 
factors was examined in this study. Among 
patients undergoing surgery under general 
anesthesia, it was found that there was no 
statistically significant correlation between the 
clinical factors and the pretest level of 
postoperative pulmonary problems at the 
p<0.05 level. 
 
Kumar et al. (2023)(11) carried out a 
retrospective review on the variables linked to 
immediate postoperative pulmonary problems 
following appendectomies performed under 
general anesthesia. Descriptive statistics were 
used to summarize demographic, clinical, 
surgical, and post-surgical outcomes. Result 
shows that there was a significant positive 
association with diabetes mellitus, bronchial 
asthma , number of intubation attempts, 
laparoscopic approach, and longer surgery 
patients at (p=0.005). 
 
CONCLUSION 
The study reveals that there was a significant 
reduction in the post-test level of study group, 
when compared to the control group. Hence it 
is concluded that I COUGH Protocol 
administered among the patients undergoing 
surgery was found to be effective in reduction 
the level of post-operative pulmonary 
complications among patients undergoing 
surgery in the post test. 
 
IMPLICATIONS 
The findings of the study have practical 
application in the field of nursing. The 

implications of the study could be discussed in 
four areas namely: Nursing Practice, Nursing 
administration, Nursing education and Nursing 
research. 
 
 
REFERENCES 
 
1. A Miskovic, A.B. Lumb, British Journal of 

Anaesthesia, March 2017, Volume 118, 
Issue 3, Pages 317-334 

2. Carol DerSarkissian, web MD, August 19, 
2022, Issue 4, Pages 240-246 

3. David McAneny, MD, Section of Surgical 
Oncology and Endocrine surgery, I 
COUGH is a registered service mark of 
Boston Medical Center Corporation, Cleve 
Clin J Med. April 2009;76,Pages 60-65. 

4. Geneva, world-health-statistics-2022, May 
5, Issue 2, Pages 34. 

5. Chen Wang, Weiran Qi, Ting Yang, the 
care cascade of chronic obstructive 
pulmonary disease in China, April 2020, 
Volume 74, Issue 20:Pages 10-25. 

6. Indira Krishnan AK, Joseph A. Prevalence 
of tuberculosis among tribes aged 15 and 
above in Tamil Nadu. A community based 
cross-sectional study. Indian J Tuberc. 2020 
Oct;67(4): Pages 488-494 

7. Rajaa S, Krishnamoorthy Y, Knudsen S, 
Roy G, Ellner J, Horsburgh CR, Hochberg 
NS, Salgame P, S G, Prakash Babu S, 
Sarkar S. Prevalence of postoperative 
pulmonary complications in South India-a 
cross-sectional analytical study. 2020 Oct 
22;11(10), Pages 40-42 

8. Smith J, Brown K, Jones R. Prevalence and 
Risk Factors of Pulmonary Complications 
in Postoperative Patients. J Med. 
2020;22(3):45-52. 

9. Johnson M, White A, Thompson L. 
Evaluating the Impact of the I COUGH 
Protocol on Postoperative Pulmonary 
Health. Anesthesia J. 2019;21(3):88-94. 

10. Feng G, Jia Y, Zhao G, Meng F, Wang T. 
Risk factors for postoperative pulmonary 
complications   in elderly patients 
undergoing video-assisted thoracoscopic 
surgery lobectomy under general 
anesthesia: a retrospective study. BMC 
surgery. 2024 May 14;24(1):153. 

11. Kumar N, Ayasa MA, Krishnadas CP, 
Chandra P, Al-Mustafa MM, Praveen S, 
Sinha T, Sasi S. Factors associated with 
immediate postoperative pulmonary 
complications after Appendectomies under 
general anesthesia: A retrospective analysis. 
Qatar Medical Journal. 2023;2023(3):20 


