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Background: Most patients with trauma experience different levels of pain. Due to side effects as well as economic burden of drugs used 
for pain relief after trauma commonly, it is important to use low-cost methods independently or combined with drugs to alleviate pain.
Objectives: Therefore, this study aimed to investigate the effects of topical sesame oil on pain severity and frequency of received NSAIDs 
of patients with trauma.
Patients and Methods: This randomized clinical trial study was conducted on 150 patients with upper or lower extremities trauma in 
Dezful Ganjavian Hospital, Ahvaz, Iran, in 2014. Data was collected by a researcher-made questionnaire and Visual Analogue Scale (VAS). 
Patients were divided into two groups of control (n = 75) and intervention (n = 75) randomly. In the intervention group, patients applied 
topical sesame oil beside the routine cares, while in the control group patients just received routine cares. Severity of pain and frequency 
of received NSAIDs was assessed in the first, third, seventh and tenth days after the intervention in the both groups. Data was analyzed by 
SPSS19 software using descriptive and analytic (Chi-square and independent sample t-test) statistical methods.
Results: Based on student sample t-test, there was a significant difference between intervention and control groups regarding the pain 
severity in the first (P = 0.06), third (P = 0.001), seventh (P = 0.001) and tenth (P = 0.001) days after the intervention. Besides, the frequency 
of received NSAIDs in the intervention group and the control group showed significant difference in four days after the intervention (for 
four days P = 0.001).
Conclusions: Topical application of sesame oil could reduce pain severity and frequency of received NSAIDs in patients with upper or 
lower extremities trauma. Therefore, it is recommended to use this oil in complementary medicine for pain relief due to low cost, easy 
usage and lack of adverse effects.
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1. Background
Trauma is a main cause of long-lasting morbidity and 

disability in individuals younger than 45 years and con-
sidered as the single greatest cause of years of life lost 
in the world (1, 2). Trauma, in addition to socioeconomic 
costs on the society and long-term medical needs, is the 
fourth leading cause of death in the world (3). Today, 
studies have shown increasing rate of trauma, especially 
in the U.S (4, 5). In developing countries, most deaths are 
caused by trauma as well (2, 6-8). Iran is a country with a 
high rate of road traffic crash fatality and injury. Accord-
ing to one epidemiological study conducted on Shahid 
Beheshti Medical Center, Kashan, Iran, 71.7% of patients 
had multiple traumas (6).

Although today trauma associated mortality has de-
creased over time due to improved medical care and 
technical development, a proportion of patients may 
experience different levels of pain after trauma (9, 10). 
Investigations have shown that at one year after trauma, 
62.7% of patients report trauma-related pain in at least 
one body region (11). Pain after trauma often exacerbates 
psychological distress (9) and diminishes quality of life 
(12). Therefore, control of pain is one of the necessary and 
essential nursing cares in patients with trauma. 

Currently, Non-Steroid Anti-Inflammatory Drugs 
(NSAIDs) and opioids are the preferred drugs of choice 
for mild to moderate and severe pains respectively after 
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trauma (13). However, these drugs improve patients’ out-
comes and reduce the incidence of post-traumatic pain, 
these can impose a lot of cost to patients and health care 
system and cause several undesirable adverse effects 
(14, 15). There is an increased risk in gastrointestinal 
bleeding, acute liver failure, renal toxicity, cardiovascu-
lar events, dizziness, nausea and vomiting when using 
NSAIDs (16). In addition, treatment with opioids is associ-
ated with a number of common adverse effects, includ-
ing constipation, nausea or vomiting, pruritus, cognitive 
impairment, dry mouth, tolerance or dependence and 
urinary retention (17). Therefore, it is important to design 
a new low-cost appropriate method independently or 
combined with palliatives for the management of post-
traumatic pain and consequently preventing undesir-
able drugs adverse effects. 

To date, studies have shown a need for alternative and 
complementary therapy for pain management after trau-
ma (18, 19). Currently, therapeutic effects of some herbal 
products such as comfrey root (Symphytum officinale) 
extract are discussed in researches for short-term manage-
ment of pain after ankle trauma (20-22). Sesame oil has 
been another herbal extract useful as external administra-
tion in management of pain in previous studies (23-25).

Sesame oil is derived from the plant species Sesamum 
indicum L., an herbaceous annual belonging to the Peda-
liaceae family (26). Sesame oil has been long used in tra-
ditional medicine of Iran and many other countries due 
to its antioxidant, anti-inflammatory and anti-bacterial 
significant effects (27). In traditional Taiwanese medicine, 
sesame oil was used to relief pain in people with joint pain, 
toothache, premenstrual syndrome, scrapes and cuts (23). 
Recently, sesame oil has been proved to possess a broad 
spectrum pharmacological effects including anti-muta-
genic, anti-oxidant, anti-cardio, anti-inflammatory and 
anti-pyretic protective effects as well as anti-nociceptive 
property (23-25). In experimental animal models, this kind 
of oil exerted analgesic activity (23-25), but until now there 
have been no human studies to evaluate the effect of topi-
cal sesame oil on pain management in patients. 

2. Objectives
Considering the importance of pain management af-

ter trauma and regarding the adverse effects of opioids 
and NSAIDs used for pain management after trauma, we 
aimed to investigate the effects of topical sesame oil on 
pain severity and frequency of received NSAIDs of pa-
tients with upper or lower extremities trauma admitted 
to Dezful Ganjavian hospital, Ahvaz, Iran, to find a novel 
approach in management of pain after trauma.

3. Patients and Methods

3.1. Study Design
This randomized clinical trial study was conducted on 

150 patients with upper or lower limbs trauma referred to 

emergency department of Dezful Ganjavian Hospital, Ah-
vaz, Iran, from March first through September 30th, 2014. 
All patients with one or multiple blunt trauma in upper 
extremity (finger, wrist, lower arm, elbow, upper arm) or 
lower extremity (toe, foot, ankle, lower leg, knee, upper 
leg and lower trunk) occurred at least 1 hour and maxi-
mally 6 hours after admission, were entered the study. In-
clusion criteria were age range of 15 - 45 years, Body Mass 
Index (BMI) of 18 - 30 kg/m2, full consciousness and being 
able to understand study details, lack of any sign of bone 
fractures, internal or external bleeding, dislocation, am-
putation, presence of a foreign body, nerve damage, fever 
as well as infection, not using cast or splint at trauma site, 
having regional and moderate pain based on Visual Ana-
log Scale (VAS) (obtaining score between 3 - 6), lack of any 
history of addiction, cigarette and alcohol abuse, lack of 
any sensitivity or allergy to the sesame plant group, not 
receiving drugs or herbal extracts which may interact 
with the study therapeutic protocol such as anti-coagu-
lant and analgesics and free from diseases that may affect 
the pain severity such as diabetes, cardiovascular, liver, 
kidney and musculoskeletal diseases. Patients with any 
sing of allergy to the sesame oil or peptic or duodenal ul-
cers, and those who preferred to receive the treatment out 
of the study were excluded. Besides, inappropriate follow-
up by patients (missing follow-up more than two times) 
and patient’s desire to withdraw in any phase of the study 
were considered as other exclusion criteria.

3.2. Sample Size
To estimate the sample size, a pilot study was conduct-

ed on 10 patients (not included in the main sample). 
Based on the results and using the sample size formula 
of RCT study with confidence level of 95%, the number 
of needed samples was calculated as 63 patients; we 
considered 75 subjects in each group for getting more 
confident results.

3.3. Data collection
Data was collected based on interview and patients’ re-

cords using a researcher-made questionnaire and Visual 
Analogue Scale (VAS). The researcher-made questionnaire 
assessed demographic and clinical characteristics of pa-
tients including age, gender, marital status, education 
level, occupation, BMI, site of trauma, size of trauma, 
complications of trauma and received NSAIDs. In this 
study, BMI was calculated by measuring patients’ height 
and body weight and using the following equation; 

BMI= weight
(height)2

 as Kg/m2. To determine the scientific validity of this 
questionnaire, content validity was performed. For this 
purpose, after studying books and other resources re-
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lated to this subject, a checklist was prepared and then 
presented to 10 faculty members of nursing school of 
International Branch of Shahid Beheshti University of 
Medical Sciences, Iran, and after collecting their sugges-
tions, the final checklist was prepared. For measuring 
the pain severity, we used VAS. This instrument is for 
subjective characteristics or attitudes cannot be directly 
measured. When responding a VAS item, respondents 
specified their level of agreement to a statement by in-
dicating a position along a continuous line between two 
end-points (0 and 10). Zero and 10 are considered as lack 
of pain and the maximum severity of pain, respectively. 
Based on this scale, 0 - 3 scores are considered as mild 
pain, 3 - 6 scores as moderate pain and 6 - 10 scores as 
severe pain. This scale was used for measuring pain of 
patients with musculoskeletal trauma in different stud-
ies and its reliability and validity were proven in previ-
ous studies (28, 29). Size of trauma was measured based 
on area sensitive to pain using a scaled ruler designed 
according to square cm. The incidence of adverse events 
was evaluated by recording all observed or volunteered 
adverse events. For this purpose, study related adverse 
events such as any sign of allergy or sensitivity, bleed-
ing and infection were monitored by daily evaluation. 
For patients who withdrew or lost to follow-up, adverse 
events were acquired by telephone.

3.4. Interventions
This study was approved by the ethics committee of 

International Branch of Shahid Beheshti University of 
Medical Sciences, Iran, with code No. 116-397 and was 
registered in the Iranian Registry of Clinical Trials (IRCT) 
with code No. IRCT2013100714930N1. After obtaining an 
introduction letter from this committee and represent-
ing it to Dezful University of Medical Sciences, Iran and 
obtaining an informed consent from all patients and pro-
viding verbal explanation about the research and assur-
ance of confidentiality and anonymity, patients were ran-
domly allocated to intervention (n = 75) and control (n = 
75) groups using envelopes containing numbers from a 
table of random numbers.

At initial meeting considered as baseline (at the 1st day), 
assessment of patients’ trauma, pain severity and fre-
quency of received NSAIDs was performed for the both 
groups by the same trained specialist. Then, all patients 
were educated how to take care of their trauma in one 
section during two hours. For this purpose, both the 
studied groups were educated to put cold compress on 
the trauma site at the first day and put warm compress 
on the following days and taking just prescribed drugs 
(NSAIDs) and not to use any other medicine or herbal ex-
tracts for pain management. After that, patients in the in-
tervention group received topical sesame oil in addition 
to routine cares; whereas, patients in the control group 
just received routine cares. 

In the present study, routine cares were implemented 
based on cares protocol for patients with trauma devel-

oped by physicians and nurses of the recruitment center. 
According to this protocol, the periphery and the cen-
ter of the trauma site were irrigated and cleaned with 
1000 mL sterile normal saline solution (0.9%), and then 
dried with a sterile gaze and after that massaged in a 
circle way about 5 - 7 minutes based on the trauma size 
if needed. Furthermore, patients received NSAIDs includ-
ing Diclofenac (Tab 50 mg), Ibuprofen (Tab 400 mg) and 
Indomethacin (Cap 25 mg) at certain intervals according 
to the medication dosage instruction and when needed. 
NSAIDs were administered via oral by a nurse of recruit-
ment center, who was not aware of the groups assign-
ment. Furthermore, it was instructed to patients in the 
both groups to put cold and warm compress on the trau-
ma site when needed.

In this study, sesame oil (with 100% purity) manufac-
tured by the Saman Sesame Oil Ltd. (Saman, Iran) was 
applied to trauma site in the intervention group. The ex-
ternal administration of this kind of sesame oil had not 
shown any adverse effects in previous study (30). Further-
more, based on our pilot study conducted on 10 patients 
(not included in main sample), the topical usage of this 
oil showed no adverse effects. For topical usage of oil, at 
first periphery and the center of the trauma site were irri-
gated and cleaned with 1000 mL sterile normal saline so-
lution (0.9%) and dried with sterile gauze, then 10 drops 
(about 1 mm thick and 3.8 mL) of sesames oil was applied 
for each 50 square cm on the site of trauma, using a drop-
per. After that, site of trauma was massaged.

The intervention was performed once a day until 10 days 
in the both groups by the same trained and experienced 
researcher in the recruitment center or patients’ home. 
At the end of the third, seventh and tenth days of follow-
up, the pain severity and frequency of received NSAIDs 
were assessed and scored again with previous question-
naire in the both groups by the same trained specialist. 
Both pre- and post-assessment and scoring were per-
formed by the same trained specialist not aware of the 
groups assignment. Besides, the statistical analyzer was 
unaware of groups assignment. 

3.5. Statistical Analysis
Statistical analysis was performed using the Statistical 

Package for the Social Sciences (SPSS Inc., Chicago, IL, USA) 
version 19). Descriptive statistical tests, mean and stan-
dard deviation frequency and percentage) were used for 
demographic and clinical characteristics. Independent 
sample t-test was used to compare quantitative variables 
between the both groups. Furthermore, Chi-square and 
Mann–Whitney tests were performed for qualitative vari-
ables. P < 0.05 was considered as statistical significance.

4. Results 

4.1. Demographic and Baseline Characteristics
Of 150 patients enrolled in this study, 126 adhered to the 
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protocol. Nine patients in the control group and fifteen 
patients in the intervention group were excluded from 
the study due to loss of follow-up. Therefore, 126 patients 
(63 patients in the intervention group and 63 patients in 
control group) were included in the final analysis. The 
flow chart of patients’ recruitment is shown in Figure 1.

The patients’ age in the both studied groups was ranged 
from 25 - 35 years with a means age of 33.8 ± 1.3 and 32.6 ± 
9.13 years for the intervention and control groups, respec-
tively. Based on student’s sample t-test, there was no sig-
nificant difference regarding the patients’ age between 
the groups (P = 0.877). Other demographical and clinical 
characteristics of patients are shown in Table 1, indicat-
ing no statistically significant differences between the 
two groups (P > 0.5).

4.2. Pain Severity 
The data in Table 2 shows pain severity between the in-

tervention and control groups during the 1st, 3rd, 7th and 

10th days of follow-up. Based on this table, independent 
t-test indicated no significant difference between the two 
groups regarding the pain severity at first day (P = 0.06), 
while at 3rd, 7th and 10th days of follow-up, a significant 
difference was found (for three days P = 0.001).

4.3. NSAIDs Use
The data in Table 3 shows frequency of received NSAIDs 

between the intervention and control groups during the 
1st, 3rd, 7th and 10th days of follow-up. Based on this table, 
results indicated no significant difference between the 
two groups regarding NSAIDs use at first day (P = 0.66), 
while at 3rd, 7th and 10th days of follow-up, a significant 
difference was found (for three days P = 0.001).

4.4. Adverse Effects
All patients tolerated treatment by topical sesame oil 

very well and there were no adverse effects to report dur-
ing the study.

Assessed for eligibility ( n =201)  

Excluded ( n =51)  

 

Reasons:  

Not meeting inclusion criteria 

( n =40)  

 

Refused to participate ( n =11)  

 

Randomized ( n =150)  
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Allocated to 

control ( n =75)  

Lost to follow up 

( n =24)  

Lost to follow up (n =9)  

Reason: did not return for next 

visit  

 

Lost to follow up (n =15)  

Reason: did not return for next 

visit  

Analyzed (n =126)  
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Figure 1. Flow of Participants in the Trial
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Table 1.  Demographic and Clinical Characteristic of Patients in the Intervention and Control Groups a

Demographic Characteristic/Group Intervention (n = 63) Control (n = 63) P Value

Gender 0.605

Female 38 (60.31) 35 (55.55)

Male 25 (39.69) 28 (44.45)

Educational level 0.62

Illiterate 9 (14.28) 8 (12.70)

Less than diploma 17 (26.98) 15 (23.81)

Diploma 10 (15.88) 16 (25.39)

Collegiate 27 (42.86) 24 (38.10)

Marital status 0.68

Married 46 (73.02) 48 (7619)

Divorced 17 (26.98) 15 (23.81)

Occupation 0.69

Housewife 17 (26.98) 17 (26.98)

Working (unskilled, skilled and clerical 
work)

29 (46.04) 25 (39.69)

Not working 17 (26.98) 21 (33.33)

BMI kg/m2 0.89

< 18 10 (15.88) 9 (14.28)

18.1-25 33 (52.38) 37 (58.73)

25.1-30 12 (19.04) 11 (17.46)

> 30 8 (12.70) 6 (9.53)

Site of trauma 00.08

Upper extremity Left region 16 (25.39) 19 (30.15)

Upper extremity Right 19 (30.15) 10 (15.88)

Lower extremity Left 7 (11.12) 3(4.76)

Lower extremity Right 21 (33.34) 31 (49.21)

Size of trauma, cm2 square 0.08

< 50 27 (42.86) 14 (22.22)

51-100 27 (42.86) 37 (58.73)

101-150 8 (12.70) 9 (14.28)

151-200 1 (1.58) 3 (4.77)

Complications of trauma 0.36

Yes Erosion 8 (12.70) 7 (11.12)

Yes Ecchymosis 27 (42.86) 33 (52.38)

No 28 (44.44) 23 (36.50)

Kind of NSAIDs use 0.06

Diclofenac, Tab 50 mg 11 (17.46) 4 (6.35)

Ibuprofen, Tab 400 mg 51 (80.96) 58 (92.07)

Indomethacin, Cap 25 mg 1 (1.58) 1 (1.58)
a  Data are presented as No. (%).
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Table 2.  Comparison of Pain Severity Between the Intervention and Control Groups During the 1st, 3rd, 7th and 10th Days of Follow-
up

Day Mean/SD P Value

Intervention Control

1st 6.86/1.59 6.44/1.63 0.06

3rd 4.95/1.40 5.83/1.58 0.001

7th 2.78/1.32 4.32/1.67 0.001

10th 1.14/1.43 2.83/1.53 0.001

Table 3.  Frequency of Received NSAIDs Between Intervention and Control Groups During the 1st, 3rd, 7th and 10th Days of Follow-up a

Frequency of Received NSAIDs Intervention (n = 63) Control (n = 63) P Value

1st 0.66

0 5 (7.93) 8 (12.70)

1 20 (31.75) 22 (34.92)

2 20 (31.75) 19 (30.15)

3 18 (28.57) 14 (22.23)

3rd 0.001

0 8 (12.70) 0 (0)

1 24 (38.10) 1 (1.58)

2 21 (33.33) 10 (15.87)

3 10 (15.87) 52 (82.55)

7th 0.001

0 27 (42.86) 0 (0)

1 21 (33.33) 4 (6.35)

2 15 (23.81) 37 (58.73)

3 0 (0) 22 (34.92)

10th 0.001

0 37 (58.73) 1 (1.58)

1 22 (34.92) 10 (15.87)

2 4 (6.35) 40 (63.49)

3 0 (0) 12 (19.04)
a  Data are presented as No. (%).

5. Discussion
Considering that using NSAIDs and opioids exerts a 

wide range of adverse effects (14, 15), there is currently 
a strong interest in developing new therapeutic agents 
from natural products to inhibit mediators involved in 
the evolution of pain (31). Although some herbal extracts 
have been reported to alleviate pain in musculoskeletal 
disorders (18, 19), to the best of our knowledge, this study 
is one of the first investigations conducted to investigate 
the effects of topical sesame oil on pain severity and fre-
quency of received NSAIDs of patients with trauma.

Our results showed that application of topical sesame 
oil is effective to reduce pain severity and decrease the fre-
quency of received NSAIDs. Unfortunately, most founded 
studies regarding our subject were performed in animal 

models and we could not find any similar study to com-
pare our results. In one research conducted by Eftekhar 
Sadat et al. to assess the effect of administration of ses-
ame seed supplementation on clinical signs and symp-
toms in patients with knee osteoarthritis (OA), a signifi-
cant difference in pain intensity between the two groups 
after treatment was observed (P = 0.004) (29), which is 
consistent with our results. Hsu et al. showed the effec-
tiveness of sesame oil on relief of pain and inflammation 
in experimental gout model (23). In another study con-
ducted by Hirsch et al. to compare the effect of Sesamum 
indicum herbal ointment and Flamazine for treating su-
perficial burns, results showed pain relief after burns 
(32). Monteiro et al. revealed that sesame oil was able to 
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decrease the time that the animal spent licking the in-
jected paw on the first phase (due to a direct effect on no-
ciceptors) and the second phase (due to an inflammatory 
response that involves different chemical mediators) of 
pain (25). Centrally acting drugs such as opioids inhibit 
both phases equally, but peripherally acting drugs, such 
as aspirin, indomethacin and dexamethasone, inhibit 
only the second phase (24). Therefore, sesame oil has 
probably similar action to the opioids and acts better 
than NSAIDs for pain relief. However, Monteiro et al. dem-
onstrated that sesame oil exerted significant prolonga-
tion in the response latency time to the heat stimulus as 
a well-validated model for detection of opiate analgesics 
as well as several types of analgesic drugs in animal mod-
els and therefore, produced a similar effect to morphine 
that significantly increased the latency time to the noci-
ceptive response compared with the control group (25).

Despite positive clinical evidence, the pathophysiologi-
cal basis of sesame oil benefits is not yet clear. It is known 
that sesame oil has a high content of unsaturated fatty 
acids (palmitic, stearic, oleic and linoleic acids), lignans 
(sesamin, asarinin, sesamolin and sesamol) and gamma-
tocopherol responsible for pain relief (33). Several studies 
indicated that fatty acids reduce the levels of prostaglan-
dins and leukotrienes and thus decrease the pain (34, 
35). Palmitic acid for example, showed to decrease the 
thermal nociception in mice (34). In addition, lignans 
such as sesamin have been described to relieve pain (36). 
In this study, we used Saman brand of sesame oil, which 
the previous study (27) indicated highest content of sesa-
mol lignans in this brand. Based on recent investigation, 
sesamin is one of the active compounds in sesame oil and 
justify the antinociceptive and anti-inflammatory prop-
erties of this product (25). However, further studies are 
necessary to understand the mechanisms of action and 
correlate pharmacological activity with chemical compo-
sition of sesame oil. 

A major concern during the treatment with herbal 
medications is unpredicted adverse effects such as al-
lergic reactions. Fortunately similar to the Nekuzad et al. 
study, which showed that external use of sesame oil was 
safe and well-tolerated for prophylaxis from phlebitis 
(30), no significant adverse effects were observed in this 
study for patients treated with sesame oil indicating that 
this oil could well become a part of routine therapy for 
pain relief after trauma. However, further studies should 
be conducted to ensure the safety, feasibility and sustain-
ability of usage.

Based on our results, it is recommended to use this oil 
in complementary medicine for pain relief, because it is 
found abundantly in Iran and has no adverse effects com-
pared to chemical drugs, also is quite cheap. The finding 
of the present study can also be used as a step towards 
other researches in educational and research centers.

Some limitations in this study should be noted. Firstly, 
patient response to pain is affected by genetic differences 
that were out of researchers’ control. Secondly, due to the 

waxy nature of sesame oil and the opinion of the supervi-
sor pharmacologist, we could not use placebo in the con-
trol group. Finally, most founded studies regarding our 
subject were performed on animal models and we could 
not compare our results with other human researches. 
Therefore, it is suggested to pay more attention to these 
limitations and conduct investigations on human in fu-
ture studies.
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