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Abstract 
Introduction: Post-operative pain and discomfort are unavoidable after orthopaedic surgeries. 
Effective pain management is an essential component of post-operative care. Aromatherapy is one of 
the popular complementary therapies used with pain management in various medical conditions. 
Methods: A quantitative research approach with the true experimental study with pre-test post-test 
control group design was adopted with sixty patients (Control -30, Experimental-30) who were selected 
using a simple random sampling technique. The data was collected using the baseline and clinical 
variables, numerical pain scale, and discomfort intensity scale. 
Results: In the experimental group, the mean and S.D of pain on the 1st day was 7.97+1.38 and in the 
post-test was 6.13+ 1.74. And the 3rd-day pre-test was 2.70+1.51 and the post-test was 1.53+1.14. And 
the mean and S.D of discomfort on the 1st day was 19.7+4.7 and in the post-test was 14.07+3.93. And 
3rd-day pre-test was 2.70+1.51 and post-test was 1.53+1.14 in the experimental group. The repeated 
measures of ANOVA indicated that there was within the group difference of pain (F=314.7, p=0.001), 
and discomfort (F=23.21, p=0.001) scores were decreased over time (pre day1- post day3) in the 
experimental group. 
Conclusion: This present study showed a significant positive effect of aromatherapy in the reduction of 
pain and discomfort among orthopaedic surgical patients. 
 
Keywords: Postoperative pain, discomfort, orthopaedic surgery, aromatherapy, complementary 
therapy, lavender oil 
 
Introduction 
Pain and discomfort are unpleasant sensations with uneasiness. It is inevitable with a post-
surgical period [1]. Management of post-operative pain is a challenge for the health care team 
[2]. Perioperative pain management is an important public health concern because 
approximately 240 million patients undergo major surgery annually, worldwide [3]. 
Orthopaedic surgery is one of the most painful and discomfortable surgeries [4]. The common 
orthopaedic surgical procedures include hip and knee arthroplasties, replacement, extremity 
fracture procedures using internal and external fixators. In 2017, approximately 22.3 million 
ortho surgeries were done globally [5]. As the life span of the world's population continues to 
rise, experts predict that there will be a dramatic increase in the number of orthopaedic 
surgeries required for knee or hip replacements and surgeries to stabilize, align, and repair 
bone fractures [6].  
Acute pain after orthopaedic surgery should be anticipated and its treatment should be a part 
of every anesthetic plan [7]. If this pain is not adequately controlled, it can interfere with 
effective rehabilitation and skeletal healing, resulting in significant loss of bone and muscle 
mass, and ultimately leading to the development of chronic skeletal pain [8]. Poorly controlled 
postoperative pain is associated with impaired quality of life [9, 10], increased morbidity, 
delayed recovery time [11], prolonged duration of opioid use, and higher healthcare costs. In 
addition, the presence and intensity of acute pain during or after surgery is predictive of the 
development of chronic pain [12]. Postoperative pain was reported to affect activities of daily 
living adversely at 3 and 12 months post-discharge in approximately a quarter of patients 
who had inpatient orthopaedic surgery [13] and at 1-year post-procedure in nearly a one third 
of patients who had outpatient knee arthroscopy [14]. 
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Routine pain assessment is a cornerstone for providing safe, 
effective, and individualized pain management [15].  
Thorough knowledge of pain mechanisms is essential for 
ineffective pain control management along with an accurate 
therapy plan, which very often involves a multimodal 
approach.2 Analgesic medications and techniques are safe 
and effective in the management of postoperative pain1 but 
they can have adverse effects too. Narcotic analgesics have 
general side effects such as respiratory problems, sedation, 
nausea, vomiting, symptoms of tolerance, or a withdrawal 
syndrome in patients. Using non-pharmacological methods 
as a complement rather than alternative interventions is 
recommended [16]. 
Since the times of the Egyptians, essential oils have been 
formally documented in use. Aromatherapy (AT) is recently 
used in the perianesthetic period [17]. It is a complementary 
therapy that relies on the use of essential oils extracted from 
plants and flowers. The common extracts include 
peppermint, lavender, chamomile, eucalyptus, and 
rosemary. It can be administered through inhalation, topical 
applications [18]. In recent years lavender has been studied 
on postoperative pain, sleep, quality of life, anxiety, etc. for 
its sedative, anxiolytic, antidepressant, antispasmodic, 
antibacterial, and analgesic properties [19, 20]. Considering the 
importance of managing the pain and discomfort for ortho 
surgical patients, this paper aims at studying the effect of 
aromatherapy on postoperative pain and discomfort among 
orthopaedic patients. 
 
Objectives of the Study: The objectives of the study were 
• To assess the effectiveness of aromatherapy on pain and 

discomfort among post- operative orthopaedic patients 
• To determine the association between the pre-

interventional pain and discomfort with baseline and 
clinical variables. 

 
Methods 
A true experimental study comprising of pre-test post-test 
control group design was adopted for this study. The study 
setting was a tertiary care orthopaedic hospital in Bangalore 
which was 100 bedded. The sample size was calculated by 
comparison of means of a similar study [21] using the below-
mentioned formula. 
 

 
 

The sample size was calculated as 30 in each group 
(Experimental-30 and Control-30). The sample were 
selected randomly allocated to the experimental and control 
group using a simple random sampling technique. The 
inclusion criteria for the sample were patients who 
complained of pain and discomfort. The exclusion criteria 
were patients who have respiratory diseases, upper 
respiratory tract infections, asthma, and patients who were 
allergic to lavender oil, dust, drugs. 
The investigator has adopted Ludwig Von Bertalanffy‟s 
(1968) General system theory for the conceptual framework. 
The validated questionnaire consisted of 4 sections of 
assessment namely Section – I Baseline variables, Section II 
– Clinical variables, Section – III- Numerical pain scale, and 
Section – IV Discomfort intensity scale. The section – I the 
baseline variables included were age, gender, marital status, 
education, monthly income, occupation, habits, previous 
history of hospitalization, previous history of surgery, and 
use of pain medication. Section -II the clinical variables 
included were Pulse, blood pressure, and respiration. 
Section – III The Numerical pain scale varies from 0-10 
which is interpreted as 0= No pain, 1 – 3 = Mild pain 
(Nagging, Annoying, Interfering little with ADL’S), 4 – 6 = 
Moderate pain (Interferes significantly with ADL’S) and 7 – 
10 = Severe pain (Disabling, Unable to perform ADL’S). 
Section IV- Discomfort intensity scale which is prepared by 
the researcher consists of six components like Sleeplessness, 
Tingling sensation, Difficulty in position change, Difficulty 
to talk, and Difficulty to eliminate with a maximum score of 
30. It was interpreted as mild discomfort with a score 
between 1-10, moderate discomfort with a score between 
11-20, and severe discomfort with a score between 21-30. 
The tool was validated by 8 experts including 4 
Orthopaedicians. The CVI was 0.98. The reliability of 
the Discomfort Intensity Scale was 0.79. Ethical 
clearance from the Institutional Ethics Committee and 
written informed consent from the participants were 
obtained before the data collection. The intervention 
protocol and the data collection were performed by the 
investigator which is explained in Table -1. The 
investigator has done the pre-test on 1st, 2nd and 3rd 
Post-operative day, and the post-test were done on 2nd, 3rd, 
and 4th post-operative day. 
The data were analyzed by the use of Descriptive statistics 
(Mean, Frequency, and Standard Deviation) and Inferential 
statistics (Repeated measure ANOVA, independent t-test 
using SPSS 22. 

 
Table 1: Intervention protocol and data collection 

Group Days Pretest Treatment Post test 

Experimental 
POD ‘1’ 
POD ‘2’ 
POD ‘3’ 

Pain and discomfort 
assessment at evening 

before treatment 

Aromatherapy with two drops of lavender 
oil (0.1 cc per drop with 100% 

concentration) instilled over the pillow 
cover and the top sheet by evening for 3 

consecutive days. 

Pain and discomfort assessment 
at morning on 3 consecutive days 

(POD ‘2’, POD ‘3’,POD ‘4’) 

Control 
POD ‘1’ 
POD ‘2’ 
POD ‘3’ 

Pain and discomfort 
assessment at evening 

before treatment 

Placebo intervention- Instilled two drops of 
distilled water on the pillow cover and the 

top sheet by evening for 3 consecutive days. 

Pain and discomfort assessment 
at morning on 3 consecutive days 

(POD ‘2’, POD ‘3’,POD ‘4’) 
 
Results 
1. Findings related to the frequency and percentage 

distribution of baseline and clinical variables: 
Table 2 depicts that in the experimental group majority of 
the patients 11(36.7%) were adults below 30 years of age 

and in the control group majority 13(43.3%) of them were 
between 31-45 years of age. The majority of them were 
males and married in both groups. Based on the educational 
status most of them were graduates i.e. 14 (36.7%) and 
12(40%) in both the experimental and control group 
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respectively. Based on the distribution of the monthly 
income of the patients in the experimental group, the 
majority of the patients 10(35.3%) income was >20,000 
rupees per month, and in the control group majority 14 
(46.7%) of their income was 10,001-20,000 rupees per 
month. 
On the aspect of occupation, almost half of the participants 
(50%) were sedentary workers in both the groups and also 
very few 4(13.3%), 2(6.7%) were heavy workers in the 
experimental and control group. Regarding the type of 
surgery in the experimental group, more than half of the 
patients 15(53.3%) underwent open reduction and internal 
fixation and 8(26.7%) had external fixation. Similarly in the 
control group also a majority of the patients 14(46.7%) 
underwent open reduction and internal fixation and 
11(36.7%) had external fixation. Around 80% of them had 

no history of hospitalization in both groups. And only 6.7% 
in experimental and 20% in control had previous surgery. 
Based on the distribution of habits in the experimental 
group, majority of the patients reported 15(50%) no bad 
habits, only a few 6(20%) used alcohol alone and 6(20%) 
used tobacco products with alcohol. In the control group 
also 18(60%) did not have any bad habits and only a few 
2(6.7%) were using tobacco products and alcohol. In the 
experimental, all patients were on tramadol, and in control, 
86.7% were with tramadol and 13.3% were with 
paracetamol. 
The frequency and percentage distribution of the clinical 
variables were reported as a majority of them had a pulse 
rate range of 76-85 beats/min, respiratory rate range of 21-
25 breath/min, and systolic blood pressure between 100-110 
mmHg in both the groups. 

 
Table 2: Frequency and percentage distribution of post-operative orthopaedic patients 

 

S. No Baseline variables Experimental group Control group 
  Frequency Percentage% Frequency Percentage% 
  Age in years  

1. 

a) < 30 11 36.70% 6 20% 
b) 31-45 9 30% 13 43.30% 
c) 46-60 5 16.70% 6 20% 
d) 61-75 5 16.70% 5 16.70% 

   Gender   

2. a) Male 21 70% 17 56.70% 
b) Female 9 30% 13 43.30% 

 Education 

3. 

a) Graduate 14 36.70% 12 40% 
b) Post graduate 0 0 2 6.70% 
c) Intermediate/high     
d) Secondary school/PUC 4 13.30% 4 13.30% 
e) High school 2 6.70% 4 13.30% 
f) Middle education 2 6.70% 1 3.30% 
g) Primary education 5 16.70% 3 10% 
h) Illiterate 3 10% 4 13.30% 

 Marital status 

4. 

a) Married 21 70% 23 73.30% 
b) Unmarried 8 26.70% 6 16.70% 
c) Widow 1 3.30% 1 3.30% 
d) Divorced 0 0 1 3.30% 

   Monthly income in rupees  

5. 

a) >20,0001 10 35.30% 8 26.70% 
b) 10,001-20,000 7 23.30% 14 46.70% 
c) 5,001-10,000 4 13.30% 2 6.70% 
d) <5,000 9 30% 6 20% 

 Occupation 

6. 
a) Sedentary worker 15 50% 17 56.70% 
b) Moderate worker 11 36.70% 11 36.70% 
c) Heavy worker 4 13.30% 2 6.70% 

 Type of surgery 

7. 

a)Open reduction and internal fixation 15 53.30% 14 46.70% 
b) Total knee replacement  5 16.70% 3 10% 
c) Total hip replacement  1 3.30% 2 6.70% 
d) External fixator  8 26.70% 11 36.70% 

 Previous history of hospitalization 

8. a)Yes 5 16.70% 6 20% 
b)No 25 83.30% 24 80% 

 Previous history of surgery 

9. a)Yes 2 6.70% 6 20% 
b)No 28 93.30% 24 80% 

10.   Habits   
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2. Findings related to the effectiveness of 
aromatherapy on postoperative pain and discomfort 
among the experimental and control group 

Figures 1 to 4 illustrated the level of pain and discomfort 
among both the experimental and control group. Findings 
showed a greater reduction of pain and discomfort after 
aromatherapy. Table – 3 To understand the effectiveness of 
Aromatherapy on post-operative pain and discomfort among 
the experimental group the repeated measures of ANOVA 
was used. The results indicated that there was a difference 
(F=314.7, p=0.001) within the group, which means that 
postoperative pain scores were decreased over time (pre 
day1- post day3). Similarly for discomfort also there was a 
difference (F=23.21, p=0.001) within the group which 
means that post-operative discomfort scores were decreased 
over time (pre day1- post day3). Hence, the null hypothesis 
H01 was rejected at a 0.001 level of significance. 

Table 4 To understand the effectiveness of Aromatherapy on 
post-operative pain and discomfort between the 
experimental group and control group was analysed using 
repeated measures of ANOVA. There was a significant 
overall difference between the experimental and control 
groups (F=18.365, p= 0.001), this indicated that the 
control group had significantly higher post-operative 
pain compared to an experimental group. Similarly, for 
post-operative discomfort, there was a significant 
overall difference between the experimental and 
control groups (F=21.298, p= 0.001), this indicated 
that the control group had significantly higher post-
operative discomfort compared to an experimental 
group. Hence the null hypothesis H02 was rejected at a 
0.001 level of significance. 

 

 
 

Fig 1: Frequency and percentage distribution of pain in the control group 
 

 
 

Fig 2: Frequency and percentage distribution of pain in the experimental group 
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Fig 3: Frequency and percentage distribution of discomfort in the control group 
 

 
 

Fig 4: Frequency and percentage distribution of discomfort in the experimental group 
 

Table 3: Effectiveness of aromatherapy in pain and discomfort among post- operative orthopaedic patients N=30 
 

Day Day1 Day2 Day3 F-value(P) 
 Pain Mean+ SD 

Pre interventional 7.97+1.38 5.27+1.86 2.70+1.51 314.7 
post interventional 6.13+ 1.74 3.4+1.55 1.53+1.14 (0.001)* 

 Discomfort Mean+ SD 
Pre interventional 19.7+4.7 10.67+3.4 3.27+2.13 23.21 
Post interventional 14.07+3.93 5.73+2.54 1.93+0.33 (0.001)* 

*= Significant at p= 0.001 level**= Non significant 
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Table 4: Effectiveness of aromatherapy in-pain and discomfort among post-operative orthopaedic patients between 
experimental and control-group. N1=30, N2=30 

 

 Group Day1 Day2 Day3 Between the group F-value (P) 

Pre interventional pain Experimental 
Control 

8.43+1.69 6.67+1.6 5.07+1.78  
8.43+1.69 6.67+1.6 5.07+1.78 18.365 

Pre interventional pain Experimental 
Control 

6.13+1.74 3.4+1.55 1.53+1.14 (0.001) * 
6.90+1.77 5.37+1.63 4.1+1.85  

Pre interventional 
discomfort 

Experimental 
Control 

19.7+4.7 10.67+3.5 3.27+2.1 21.298 
21.73+2.64 15.7+3.48 10.30+4.69 (0.001)* 

Pre interventional 
discomfort 

Experimental 
Control 

14.07+3.9 5.73+2.55 1.93+0.331  
17.9+3.7 8.47+5.05 17.47+3.45  

 
3. Association between the pre interventional pain and 

discomfort with baseline and clinical variables of 
post-operative orthopaedic patients 

There was a significant association between gender (t=2.7, 
df=28, p=0.11) and post- operative pain and also sedentary 
worker (t=2.485, df=28, p=0.19) with post-operative 
discomfort. There was no association found with other 
variables. Hence H03 was rejected to the age and sedentary 
worker at 0.05 level of significance. 
 
Discussion 
Orthopaedic surgery is one of the most painful surgeries 
because of its nature which always contains muscular and 
skeletal tissue reconstruction and reform [22]. Various 
essential oils are used as a complementary therapy in pain 
reduction in ortho surgical procedures. As pain and 
discomfort are subjective and personal feel, the researcher 
used the pain scale and discomfort intensity scale to 
measure the pain and discomfort of the patient undergoing 
orthopaedic surgeries. The present study findings showed 
that lavender oil aromatherapy has a significant impact on 
pain and discomfort reduction in patients who underwent 
orthopaedic surgeries. 
The present study results were supported by results of an 
RCT with 82 patients undergoing orthopaedic surgery 
compared the changes in pain scores between the two 
groups showed that there is a significant relationship 
(p=.049) between the intensity of pain in control and 
treatment groups with aromatherapy (essential oil of lemon) 
[23] and also similar results of the present study was found in 
another RCT with 26 patients per group investigated the 
effects of aromatherapy (Eucalyptus oil inhalation) on 
patients who underwent a total knee replacement. The 
aromatherapy inhalation was effective in reducing the 
patient’s subjective pain and blood pressure after surgery 
[24]. Another RCT with 60 fractured limb patients with 
aromatherapy showed significant changes with pain 
reduction but no effect on vital signs [25].  
In the similar line of the present study, there were studies 
showed improvements in pain reduction with aromatherapy 
in different populations. In quasi-experimental design with 
40 arthritis patients aromatherapy significantly decreased 
both the pain score and the depression score of the 
experimental group compared with the control group [26]. A 
clinical trial of 50 patients with CABG showed that the pain 
perception intensity in the case group was lower than that in 
the control group with lavender essence at the 30- and 60-
minute phases after intervention (P < 0.0001) [27].  
The present study result was not consistent with a few 
studies of different populations. In a clinical single-blind 
trial, 40 patients who had open-heart surgery in the cardiac 
ICU showed no significant difference and the result of the 

study proves that lavender essential oil inhalation does not 
affect reducing the pain of open-heart surgery [28]. And also 
in patients undergoing a breast biopsy, aromatherapy did not 
influence the pain but had an effect on satisfaction [29].  
Overall, the present study indicated that the orthopaedic 
post-operative surgical patients experience severe pain and 
discomfort. The result showed that using aromatherapy has 
a significant impact on pain and discomfort reduction. Thus 
aromatherapy can be used as a complementary therapy to 
reduce pain and discomfort. Considering the advantages of 
this method as an easy, inexpensive, safe, and non-invasive 
approach, the application of this non- pharmacological 
method is recommended to reduce patients' pain and 
discomfort within the post-operative period. 
 
3. Association between the pre interventional pain and 

discomfort with baseline and clinical variables of 
post-operative orthopaedic patients 

There was a significant association between gender (t=2.7, 
df=28, p=0.11) and post- operative pain and also sedentary 
worker (t=2.485, df=28, p=0.19) with post-operative 
discomfort. There was no association found with other 
variables. Hence H03 was rejected to the age and sedentary 
worker at 0.05 level of significance. 
 
Discussion 
Orthopaedic surgery is one of the most painful surgeries 
because of its nature which always contains muscular and 
skeletal tissue reconstruction and reform.22 Various 
essential oils are used as a complementary therapy in pain 
reduction in ortho surgical procedures. As pain and 
discomfort are subjective and personal feel, the researcher 
used the pain scale and discomfort intensity scale to 
measure the pain and discomfort of the patient undergoing 
orthopaedic surgeries. The present study findings showed 
that lavender oil aromatherapy has a significant impact on 
pain and discomfort reduction in patients who underwent 
orthopaedic surgeries. 
The present study results were supported by results of an 
RCT with 82 patients undergoing orthopaedic surgery 
compared the changes in pain scores between the two 
groups showed that there is a significant relationship 
(p=.049) between the intensity of pain in control and 
treatment groups with aromatherapy (essential oil of lemon) 
23 and also similar pharmacological method is 
recommended to reduce patients' pain and discomfort 
within the post-operative period. 

Conclusion 
Aromatherapy is found to be a safe, simple, and effective 
post-operative pain and discomfort management in 
orthopaedic surgical patients. 
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The study was done in a single setting. Therefore the results 
may not be highly representative. 
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