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ABSTRACT
Objective: To analyze the effect of lavender essential oil associated with massage on spinal pain levels in obese women. Methods: 

The sample included 49 obese women, between 20 and 60 years of age, randomly assigned to three groups: control (n=15), intervention 
(n=19) and placebo (n=15). The intervention and placebo groups were submitted to eight 35-minute sessions, twice a week for one month, 
but the essential oil of Lavandula angustifolia was used only in the intervention group. A placebo was used for the placebo group and the 
control group received no intervention. Pain levels were measured before and after the intervention using the Visual Analog Scale. Results: 
There was a significant decrease in total spinal pain (p=0.004), in the cervical region (p=0.003) and in the lumbar region (p=0.008) in 
the intervention group. Conclusion: Lavender essential oil had a positive impact on the reduction of pain in the spine of obese women, 
as well as in the specific areas of the cervical and lumbar regions compared to the control and placebo groups. Level of evidence I; 
Randomized clinical trial.

Keywords: Aromatherapy; Back Pain; Lavandula; Obesity.

RESUMO
Objetivo: Analisar o efeito do óleo essencial de lavanda associado à massagem nos níveis de dor na coluna em mulheres obesas. Mé-

todos: A amostra incluiu 49 mulheres obesas com idades entre 20 e 60 anos, randomizadas em três grupos: controle (n = 15), intervenção 
(n = 19) e placebo (n = 15). Os grupos intervenção e placebo foram submetidos a oito sessões com duração de 35 minutos, duas vezes 
por semana durante um mês, sendo que o óleo essencial de Lavandula angustifolia foi usado apenas no grupo intervenção. Um placebo foi 
usado para o grupo placebo e o grupo controle não recebeu intervenção. Os níveis de dor foram medidos antes e depois da intervenção 
pela Escala Visual Analógica. Resultados: Houve diminuição significativa da dor total na coluna (p = 0,004), na região cervical (p = 0,003) 
e na região lombar (p = 0,008) no grupo intervenção. Conclusão: O óleo essencial de lavanda teve impacto positivo na redução da dor 
na coluna de mulheres obesas, bem como em áreas específicas das regiões cervical e lombar em comparação com os grupos controle 
e placebo. Nível de evidência I; Ensaio clínico randomizado.

Descritores: Aromaterapia; Dor nas Costas; Lavandula; Obesidade.

RESUMEN
Objetivo: Analizar el efecto del aceite esencial de lavanda asociado al masaje sobre los niveles de dolor espinal en mujeres obesas. 

Métodos: La muestra incluyó a 49 mujeres obesas con edades de 20 a 60 años, distribuidas aleatoriamente en tres grupos: control 
(n = 15), intervención (n = 19) y placebo (n = 15). Los grupos intervención y placebo se sometieron a ocho sesiones con 35 minutos 
de duración, dos veces por semana durante un mes, utilizándose el aceite esencial de Lavandula angustifolia solo en  el grupo inter-
vención. Para el grupo placebo se utilizó un placebo y el grupo control no recibió ninguna intervención. Los niveles de dolor se midieron 
antes y después de la intervención, utilizando la Escala Visual Analógica. Resultados: Hubo una disminución significativa del dolor total 
en la columna (p = 0,004), en la región cervical (p = 0,003) y en la región lumbar (p = 0,008) en el grupo intervención. Conclusión: 
El aceite esencial de lavanda tuvo un impacto positivo en la reducción del dolor de columna vertebral en mujeres obesas, así como 
en las áreas específicas de las regiones cervical y lumbar en comparación con los grupos control y placebo. Nivel de evidencia I; 
Ensayo clínico aleatorizado.

Descriptores: Aromaterapia; Dolor de Espalda; Lavandula; Obesidad.
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INTRODUCTION
Spinal pains are considered the second most prevalent health 

condition in Brazil, only behind systemic arterial hypertension, and 
they can be disabling.¹ These pains may involve cervical, thoracic, 
sciatic and lumbar pain, and can result from specific causes such as 
inflammatory, neoplastic and degenerative diseases and congenital 
defects in the spine or intervertebral discs.²

It is worth mentioning that a woman’s life phases are marked 
by specific anatomo-physiological changes in puberty, pregnancy 
and climacteric, that favor the appearance of back pain due to the 
changes in body biomechanics and hormonal changes.³ However, 
these pains are often not the result of a specific disease, but rather 
of a set of causes, among them, sociodemographic factors, such as 
age, sex, income, years of school, lifestyle, and metabolic factors, 
such as excess weight and obesity.4

Obesity is considered one of the biggest global public health is-
sues, being a complex chronic multifactorial condition resulting from 
the excessive accumulation of body fat, mainly in the abdominal 
region, generated by an imbalance between the intake and expen-
diture of energy, which causes the individual to develop excess 
adipose tissues, negatively impacting their health.5 

Excess weight can increase the risk of numerous conditions 
associated with pain, among them osteoarthritis, spinal pain and 
fibromyalgia, and increase the prevalence of chronic pain. This rela-
tionship is explained by several factors, including biomechanical ten-
sion in the joints and stimulation of a state of systemic inflammation.6

There are different ways to relieve and prevent pain, including the 
regular practice of exercise, pharmacological therapies, surgeries 
and physical therapy, which has an arsenal of techniques.7 In addi-
tion, we can mention the Integrative and Complementary Practices 
(ICPs), such as yoga, acupuncture, homeopathy, phytotherapy and 
aromatherapy,8 which are encouraged by the World Health Organiza-
tion (WHO) and recognized worldwide. 

In Brazil, aromatherapy was regulated by Ordinance No. 702, of 
March 21, 20189 and is popularly used in clinical practice due to its 
safety, effectiveness, low toxicity and few side effects,10 which is why 
it has been the subject of several studies.10,11 Studies using the es-
sential oil of the lavender species, Lavandula angustifolia (LaEO), in 
different sample populations with reductions in pain levels are found 
in the literature, such as that conducted in 2106 by Yazdkhasti and 
Pirak,¹² in labor, following cesarean sections¹³ and in inflammatory 
disorders, such as osteoarthritis.14

Lavender of the angustifolia species has been used and recog-
nized for its therapeutic effects described in the literature as anti-
convulsant, anxiolytic, antioxidant, antifungal, anti-inflammatory and 
antimicrobial.10,15 Thus, the objective of the present study is to analyze 
the effect of the essential oil of the angustifolia species of lavender 
associated with massage on spinal pain levels in obese women.

METHODS

Study design
This is a randomized clinical trial. The study data were collected 

in two moments, the first in April and the second in October of 2019. 

Participants
The project was publicized through the Facebook® social net-

work and 60 participants were selected for assessment. The fol-
lowing inclusion criteria were considered: female, body mass index 
(BMI) from 30 to 45 kg/cm2, age between 20 and 60 years, presence 
of spinal pain (cervical, thoracic and lumbar) of any origin with inten-
sity ≥ 3 on the Visual Analog Scale for pain (VAS) and reporting not 
having performed any physical exercise in the last three months or 
having used psychoactive drugs within the last month. The exclusion 
criteria were: allergy or aversion to LaEO. The data collection and 
the interventions were conducted at the Physical Therapy Practical 
Teaching Laboratory (LEP) of the Universidade Franciscana (UFN), 
Rio Grande do Sul, Brazil.

Assessment
Questionnaires prepared by the authors were used for the so-

ciodemographic assessment (age, years of school, race, occupation 
and medication use). To evaluate anthropometry, body weight and 
height were measured. Body Mass Index (BMI) was calculated using 
the formula weight divided by height squared, and the participants 
were classified as underweight (below 18.5 kg/cm²), healthy weight 
(18.5 to 24.9 kg/cm²), overweight (25.0 to 29.9 kg/cm²) and obese 
(30.0 kg/cm² and above).16

The last three months of physical activity performance were eval-
uated by the International Physical Activity Questionnaire – IPAQ.17 

The Visual Analog Scale for pain (VAS) was used to assess the 
intensity of the pain. The presence of pain in each of the spinal regions 
(cervical, thoracic and lumbar) was quantified and the three scores were 
summed and divided by three to measure spinal pain (overall pain). 
The pain score on the scale for each region ranged from 0 (zero) to 10 
(ten), zero indicating absence of pain and ten indicating intense pain.18

At the end of the eight sessions, which took place over a pe-
riod of one month, all the study participants were in the laboratory 
to perform the same initial tests in order to evaluate the effects 
of the intervention protocol, comparing them to the placebo and 
control groups.

Procedures and Randomization 
After the initial assessment of 60 participants and application 

of the exclusion criteria, we obtained a total sample of 55 obese 
women able to participate in the study. Subsequently, the patients 
were randomized into three groups:  
Intervention group (G1) - LaEO diluted to 3% in sweet almond vege-
table oil was applied through massage with the aid of heated stones. 
In addition, 1 (one) drop of the same oil used in the massage was 
applied to their pillows daily.
Placebo group (G2) - lavender fragrance (without therapeutic pro-
perties) diluted in sweet almond vegetable oil was applied by mas-
sage with the aid of heated stones, in addition to using 1 (one) drop 
of the same oil used in the massage to their pillows daily.
Control group (G3) - no type of intervention was received, but they 
were evaluated using the same protocols as the two other groups.

Intervention in G1 and G2
Each intervention session lasted for 35 minutes, with surface and 

deep sliding maneuvers applied to all spinal regions with the aid of 
volcanic stones heated in water to 37° C. The massage sessions 
for each group were held in different locations, both air-conditioned 
environments with a temperature of 22°C and sprayed with lavender 
fragrance to assist in the blinding of the participants. Each partici-
pant was massaged by a single physiotherapist (students in the 
physical therapy course trained by the physical therapist responsible 
for the study). One (1) drop of the same oil used for the massage 
was applied to the pillow of each participant before they went to bed 
on each of the 30 days of the study period.

Blinding 
Groups G1 and G2 received the massage under the same en-

vironmental conditions, both perfumed with lavender fragrance, in 
order to blind both participants and therapists. Both were unaware 
of the group to which they had been assigned. The evaluator of the 
initial and final interviews had no knowledge of which participant 
would be in each group nor had any contact with the intervention. 

Calculation of sample power
The estimate for the test of the difference between the mean 

initial and final scores was calculated. Thus, 49 subjects completed 
the intervention, 19 of whom were in the intervention group, 15 in 
the placebo group and 15 in the control group. Thus, the estimated 
power to test the differences in the mean final scores between the 
intervention and placebo groups was 70.24% and between the in-
tervention and control groups was 91.02%.
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Statistical Methods
The statistical analyses were conducted using SPSS 25.0 software. 

The descriptive data of the sociodemographic variables were pre-
sented as absolute and relative frequencies. The normality of the 
data was tested using the Shapiro-Wilk test, which identified the 
asymmetry of the data in relation to the spinal pain, cervical pain, 
thoracic pain and lumbar pain. To investigate the comparison be-
tween pre- and postintervention measurements in the intervention, 
placebo and control groups, the paired Wilcoxon test was used 
followed by the Kruskal-Wallis test to examine interclass difference. 
A significance level of 95% was adopted for all statistical tests, with 
a value of p ≤0.05 indicating significance.

Ethical Considerations 
This project received approval from the Universidade Francis-

cana Institutional Review Board as opinion number 3.254.461 and 
CAAE 10487919.0.0000.5306. All the patients agreed voluntarily to 
participate in the study and signed the Informed Consent Form. 

RESULTS
Of the 60 women recruited, there were 30 in the first moment 

in April and 30 more in the second moment in October of 2019, 
respecting the physical space of the study location. Of these, 11 
did not meet the inclusion criteria, resulting in a sample of 49 par-
ticipants, randomly assigned to G1 (n=19), G2 (n=15) and G3 
(n=15) (Figure 1).

Table 1 data presents the sociodemographic characteristics of 
the sample, with most of the participants between the ages of 40 
and 60 years (65.3%), White (75.5%), married (77.6%) and with 
children (81.6%). Causal factors of pain reported included physical 
effort (30.6%) followed by injury (22.4%). 

In the comparison of the overall characteristics of the sample, the 
three groups did not differ in relation to age (p=0.271), years of school 
(p=0.610), weight (p=0.169), BMI (p=0.230) and the presence of 
pain (p≥0.05), indicating homogeneity among the groups (Table 2).

Table 3 shows the pain results for each spinal region before and 
after the intervention. In the placebo group there was no significant 
reduction in total spinal pain following intervention (p=0.064) or in any 
of the specific regions (cervical p=0.149, thoracic p=0.130, lumbar 
p=0.168). Likewise, in the control group, there was no reduction in ei-
ther total spinal pain (p=0.203) or in any of the specific regions (cervical 
p=0.285, thoracic p=0.585, lumbar p=0.292). In the intervention group 
we obtained significant reduction values for total spinal pain (p=0.004), 
cervical region pain (p=0.003) and lumbar region pain (p=0.008). 

These results show that using LaEO was responsible for signi-
ficantly reducing the pain levels of the total spine and the specific 
cervical and lumbar spinal regions, when compared to the placebo 
and control groups.

DISCUSSION
The present study investigated the effect of LaEO associated 

with massage in relieving spinal pain in obese women. The results 
showed a significant reduction in pain in the cervical and lumbar 
regions in the intervention group compared to the placebo and 
control groups. These findings suggest the use of aromatherapy 
with LaEO as an alternative and effective therapy for this population.

The predominant age range in this study was between 40 and 60 
years, an age commonly associated with obesity and the presence 
of chronic pain. Excessive hours working in harmful positions, poor 
diet and sedentarism are associated with musculoskeletal changes, 
such as pain, especially in the spine.2,4 Among the causal factors of 
pain reported by the participants were physical effort, the presence 
of injuries and being obese, which not only result from of excess 

Table 1. Sociodemographic characteristics of the study participants.

Variables N %
Age

20 -40 17 34.7

40- 60 32 65.3

Years of school
0 to 11 years 27 55.1

12 years and above 22 44.9

Ethnicity
White 37 75.5

Non-White 12 24.5

Marital status
Single 11 22.4

Married 38 77.6

Work
Yes 21 42.9

No 28 57.1

Children
Yes 40 81.6

No 9 18.3

Reason for pain
Sedentarism 6 12.2

Injury 11 22.4

Physical effort 15 30.6

Overweight 9 18.4

Emotional 8 16.3

Total 49 100.0

Of the 60 women recruited, there were 30 in the first moment in April and 30 

more in the second moment in October of 2019, respecting the physical space of the 

study location. Of these, 11 did not meet the inclusion criteria, resulting in a sample of 

49 participants, randomly assigned to G1 (n=19), G2 (n=15) and G3 (n=15) (Figure 1). 

  

Figure 1. Flowchart of the recruitment and grouping of the participants. Santa Maria, RS, 

2019.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Randomized n= 49  

(women with pain in all spinal regions) 

Excluded n=11

Lavender 

n= 10 

Lavender 

n= 9 

Evaluated in April 

n= 30 

Placebo 

n= 8 

Placebo 

n= 7 

Control 

n= 8 

Control 

n= 7 

April 

Lavender Group n= 19 

Placebo Group n= 15 

Control Group n= 15 

October 

Evaluated in October 

n= 30 
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Table 2. Sample characteristics. 

GC – Control Group GT – Placebo Group GI – Intervention Group p-value
Mean/Median (25º - 75º) Mean/Median (25º - 75º) Mean/Median (25º - 75º)

Age 42.2 / 42.0 (33.0 – 50.0) 48.3 / 51.0 (39.0 – 57.0) 46.4 / 48 (40.0 – 56.0) 0.271

Years of school 11.6 / 12.0 (10.0 – 15.0) 10.7 / 11.0 (8.0 – 12.0) 10.6 / 11.0 (8.0 – 13.0) 0.610

Weight 86.4 / 87.0 (78.5 – 91.9) 91.9 / 93.9 (86.0 – 97.9) 91.4 / 91.5 (81.4 - 101) 0.169

BMI 35.5 / 35.0 (31.3 – 39.7) 38.5 / 38.3 (34.7 – 40.7) 37.5 / 36.4 (34.2 – 41.5) 0.230

Spinal pain 12.1 / 12.0 (8.0 – 15.0) 9.6 / 10.0 (3.0 – 15.0) 10.7 / 10.0 (7.0 -18.0) 0.585

Cervical pain 2.2 / 2.0 (0.0 -5.0) 1.8 / 1.0 (0.0 -7.0) 3.8 / 5.0 (0.0 -7.0) 0.111

Thoracic pain 3.8 / 4.0 (0.0 – 5.0) 3.3 / 1.0 (0.0 – 5.0) 2.3 / 0.0 (0.0 – 5.0) 0.350

Lumbar pain 6.1 / 6.0 (5.0 – 9.0) 4.4 / 4.0 (0.0 – 7.0) 4.5 / 5.0 (1.0 – 7.0) 0.342
Kruskal-Wallis test.

Table 3. Spinal pain results.
Pre-

Intervention
Mean/Median 
(25º - 75º)

Post-
Intervention

Mean/Median 
(25º - 75º)

p-value Interclass  

Spinal Pain (n=49) 0.033#

Placebo Group(n=15) 
9.6 / 10

(3.0 – 15.0)
6.4 / 5.0

(0 – 12.0)
0.064

Intervention Group*# 

(n=19)
10.7 / 10

(7.0 – 18.0)
5.42 / 4.0
(0 – 10.0)

0.004

Control Group (n=15)
12.1 / 12.0 
(8.0 – 15.0)

11.0/ 12.0
(6.0 – 15.0)

0.203

Cervical Pain (n=49) 0.221

Placebo Group (n=15)
1.86 / 1.0
(0 – 4.0)

0.80 / 0
(0 – 0)

0.149

Intervention 
Group*(n=19)

3.84 / 5.0 (0 
– 7.0)

1.15 / 0
(0 – 0) 

0.003

Control Group (n=15)
2.2 / 2.0
(0 – 5.0)

1.93 / 0
(0 – 3.0)

0.285

Thoracic Pain (n=49) 0.069

Placebo Group (n=15)
3.33 / 1.0

(0 – 8)
1.46 / 0
(0 – 3.0)

0.130

Intervention Group 
(n=19)

2.36 / 0
(0 – 5.0)

1.94 / 0
(0 – 2.0)

0.532

Control Group (n=15)
3.8 / 4.0
(0 – 6.0)

3.53 / 4.0
(0 – 6.0)

0.593

Lumbar Pain (n=49) 0.033#

Placebo Group (n=15)
4.4 / 4.0
(0 – 8.0)

4.13 / 4.0
(0 – 8.0)

0.168

Intervention Group*# 

(n=19)
4.57 / 5.0
(1 – 7.0)

2.31 / 0
(0 – 5.0)

0.008

Control Group (n=15)
6.13 / 6.0
(5.0 – 9.0)

5.53 / 5.0
(4.0 – 7.0)

0.292

Note: *statistical difference between the initial and final assessments according to the paired Wilcoxon 
test (p<0.05) #statistical interclass difference according to the Kruskal-Wallis test, followed by the 
Student-Newman-Keuls test (p<0.05).

mechanical overload, but also predispose them to inflammatory 
processes and rheumatic diseases.19

Aromatherapy is based on the use of essential oils extracted from 
the flowers, fruits, seeds, leaves or roots of aromatic plants20 through 
processes such as distillation, infusion, maceration, among other tech-
niques. They can be administered orally, inhaled or absorbed through 
the skin, providing therapeutic effects according to their prescription.²¹

The results after application of LaEO in a 3% concentration both in 
the eight massage sessions and thirty days of inhalation significantly 
reduced spinal pain in obese women. Other studies have documented 
this therapeutic action, highlighting the positive effects of essential 
lavender oil on painful conditions. Yazdkhasti and Pirak¹² studied 
women in labor who received LaEO diluted with distilled water to a 
concentration of 10% via inhalation at a distance of 5 centimeters from 
the nose for approximately 3 minutes. The mean pain score results of 
the experimental group participants were significantly better than the 
placebo group, which received only distilled water. 

In the study by Nasiri et al.,14 women with osteoarthritis of 
the knee were divided into three groups. The participants of the 

intervention group self-massaged with 3% LaEO for 20 minutes, 
applied nine times a day for three weeks. The placebo group par-
ticipants self-massaged the knee with sweet almond vegetable oil at 
the same frequency for the same period of time. The control group 
did not perform any massages. The authors of that study reported 
the beneficial effects of massage with LaEO in terms of pain and 
functional status, as compared to the placebo and control groups. 

The methodology of the present study is similar to those found 
in the literature and the fact that two means of administration, topical 
and inhaled, were used may have favored the results observed in 
the reduction of spinal pain. We attribute the results to the Chemi-
cal constituents of LaEO, linalool and linalyl acetate,9 which act 
directly on the central nervous system (CNS), being able to reduce 
pain and inflammatory processes, in addition to acting as both an 
anxiolytic and sedative.²² Camargo and Vasconcelos23 report that a 
high release of linalool is responsible for the release of nitrous oxide, 
which is responsible for the algic activity mechanism. 

The therapeutic effects of aromatherapy occur through the 
olfactory system, where, after the aroma of the essential oil is inhaled, 
it is captured by the olfactory cell receptors and the properties of the 
essential oil are projected to the olfactory bulbs. Then, the stimulus 
reaches the olfactory cortex, the temporal lobe structures and the 
limbic system,20 causing specific chemical reactions that generate 
impulses to the cortical and subcortical areas of the central nervous 
system, thus being able to act on pain, anxiety, sleep, among others.¹¹

Also using eight intervention sessions as a reference, the study 
by Yip24 investigated the combined effects of the stimulation of acu-
puncture points by electrodes and acupressure with lavender oil to 
relieve subacute and chronic lumbar pain. The findings show that the 
participants who received acupuncture point stimulation with lavender 
oil had a significant reduction in the subjective intensity of pain and 
an improvement in the objective measurements of functional perfor-
mance, when compared to using acupuncture point stimulation alone.

Although the results observed in this study are significant, the 
small sample is a limitation, but adequate randomization of the 
sample presented homogeneous characteristics across the groups 
and the scarcity of studies involving LaEO and obese individuals 
highlights the unprecedented nature of this study. Our results re-
inforce the importance of the ICPs and the efficacy of essential 
lavender oil in reducing spinal pain. For further study, we suggest the 
application of interventions in large samples that include both sexes. 

CONCLUSION
From our results, we concluded that LaEO diluted to 3% in sweet 

almond oil significantly reduced total spinal pain, as well as pain in the 
cervical and lumbar spinal regions, in obese women submitted to an 
intervention consisting of eight sessions of massage and inhalation of a 
drop of oil while sleeping for 30 nights, when compared to the placebo 
group, which received eight sessions of massage and inhaled lavender 
fragrance, and the control group, which received no intervention. 

All authors declare no potential conflict of interest related to 
this article.
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