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Abstract 

Stress is defined as a state of worry or mental tension caused by a difficult situation by WHO (World Health Organization). 

Stress is a natural human response to address challenges and threats in life. Although everyone experiences stress at some 

level, the way we respond to stress makes a big difference to our well-being. Since individuals spend most of their time at 

work, managing work-related stress is important for their quality of life. There are numerous approaches for stress 

management, including synthetic drugs, aromatherapy, and massage applications. Since aromatherapy is notable for its 

straightforward applicability and reliability, the efficacy of aromatherapeutic applications in managing work-related stress 

was evaluated. 
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INTRODUCTION 

There is no doubt that volatile (essential) oils have 

been one of the most effective healing materials for 

centuries. The fact that it attracts attention with its 

pleasant smell has also created the idea that it is the 

essence of the plant.
1
 Aromatherapy is a field that 

emerged with the use of essential oils for therapeutic 

purposes. Thanks to their healing power, which is 

not limited to physical states but also affects mental 

states, they can be used for various reasons.
2
 

Aromatherapy can be administered through 

inhalation of essential oils, topical application with 

fixed oil, or oral ingestion.
3
 Aromatherapy is used to 

treat multiple conditions, including anxiety, skin, 

hair, and digestive issues, as well as pain 

management, wound care, breathing, and sleeping 

difficulties.
4
 

Stress at work is one of the mental illnesses that 

aromatherapy is frequently used to treat. Employee 

stress levels rise for various reasons, including role 

conflicts, workloads, and working environment. 

Higher stress levels directly impact work 

productivity.
5
 It is evident that stress directly and 

indirectly negatively affects one's health. The release 

of neurotransmitters, such as adrenaline and 

noradrenaline, is a physiological stress response. This 

results in physiological alterations, including an 

accelerated heartbeat and respiration. Furthermore, 

stress stimulates the production of cortisol, a steroid 

hormone.
6
 Cortisol regulates carbohydrate, fat, and 

protein metabolism and regulates blood pressure and 

blood sugar. However, higher than normal cortisol 

levels have also negatively affected cognitive 

function.
7
 In addition, chronic stress can cause many 

diseases, such as diabetes, obesity, abnormal 

cholesterol levels, and cardiovascular diseases. For this 

reason, it is essential to minimize stress levels in 

working environments where people spend most of 

their time.  

Individuals have employed various approaches to cope 

with the stress factor. Aromatherapy has also been one 

solution. Citrus sinensis (L.) Osbeck, Lavandula 

angustifolia Mill., Matricaria recutita L., Rosa 
damascena Mill. essential oils are frequently used for 

stress and anxiety states.
8,9

 For example, in a study 

with children, children undergoing dental treatment 

were treated with sweet orange oil inhalation, resulting 

in lower cortisol levels than the non-essential oil 

group
10

 In another study of 150 children, although the 

level of anxiety related to dental treatment decreased 

in both gender groups, only the decrease in anxiety 

level of girls was found to be statistically significant.
11

 

The reduction in cortisol levels shows sweet orange 

oil's effect on stress. Although there are many clinical 

studies on stress, the number of clinical studies based 

on work stress is limited. In this context, aromatherapy 

applications, which have a place in the literature for 

work stress, are shown in Table 1. The chemical 
structures of the effective compounds of the essential 

oils used are shown in Figure 1. 
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Tablo 1. Clinical studies on work stress 

Essential oil Application 

method 

Working group Results Reference 

Citrus bergamia Inhalation Nurses The work stress score was 46.00 ± 13.93 before the 

application and 42.08 ± 14.83 after the application (p<0.05). 

34 

Rosa 

damascena 

Inhalation Nurses The stress score, which was 140.40 ± 32.66 before the 

application, was measured as 129.93 ± 17.91 after the 

application (p<0.05). 

35 

Lavandula 

angustifolia 

Inhalation Nurses It was observed that work stress scores decreased from 88.97 

± 14.95 to 83.44 ± 14.53 in lavender oil application 

(p<0.05). 

36 

L. angustifolia Inhalation Nurses Before the application, the stress value was 2.97 ± 0.99. 

After applying the change, this value decreased to 2.70 ± 

0.92 (p<0.05). 

 

37 

L. angustifolia Inhalation Nurses The stress value, which was 6.1 before the application, was 

measured as 2.8 after the application (p<0.05) 

38 

L. angustifolia Inhalation Health personnel 

working on night 

shifts 

Hemodynamic findings were evaluated after the application. 

Blood adrenaline value of 0.022±0.02 ng/mL before 

aromatherapy 

39 

 

 

Figure 1. Major chemical compounds of essential oils used in work stress (Illustrated by the author) 
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1. Essential oils used in work stress 

Numerous studies have examined the effects of 

essential oils on anxiolytic or antidepressant 

activity. Clinical studies on work stress, a type of 

stress, have been conducted on certain occupational 

groups. These studies frequently used essential oils 

of plants such as Citrus species, Lavandula 

angustifolia, Rosa damascena, and Salvia sclarea. 

Citrus bergamia Risso&Poit. 

It has been classified within the Rutaceae family. 

The bergamot essential oil is extracted from the fruit 

peels mechanically.
12

 The main composition of the 

essential oil is terpenic compounds such as 

limonene, linalool, ß-pinene, linalyl acetate, and γ-

terpinene.
13

 Especially limonene, linalool, and 

linalyl acetate compounds are known to have 

anxiolytic effects due to their impact on the 

GABAergic system.
14

 In an in vivo study, the 

anxiolytic effect of limonene inhalation was 

investigated using an elevated plus maze model. At 

the end of the 30 min inhalation time, it was 

observed that the duration of stay in the open arm 

increased. 
15

 This activity of limonene is related to 

its activity as an adenosine A2A receptor agonist. 

By this mechanism, it shows anxiolytic activity 

through GABAergic modulation.
16

 This activity of 

limonene is related to its activity as an adenosine 

A2A receptor agonist.
17

 

Citrus limon (L.) Osbeck 

Citrus limon (L.) Osbeck belongs to the Rutaceae 

family. The essential oil is extracted from the peels 

using the cold pressing method.
18

 The main 

compounds in the essential oil are limonene, ß-

pinene, and γ- terpinene.
19

 A study has demonstrated 

that the antidepressant mechanism of action of 

lemon essential oil is through the GABAergic 

system, which shows a benzodiazepine-like effect.
20

 

Citrus sinensis Osbeck 

Citrus sinensis Osbeck has been classified within 

the Rutaceae family. The sweet orange essential oil 

is extracted from the fruit peels mechanically.
18

 The 

main composition of the essential oil is terpenic 

compounds such as limonene, myrcene, γ-terpinene, 

and α-farnesene. This study shows that the 

anxiolytic effect of sweet orange oil is due to 

limonene. In an in vivo study, the effect of the 

myrcene compound was investigated in the open-

arm test. It was concluded that myrcene had an 

anxiolytic effect even at a dose of 50 mg/kg, and 

this effect increased at increasing doses.
21

  

Our group conducted a preliminary study to 

investigate the sweet orange (Citrus sinensis by 

Florame ®) oil effect on 20 female participants, 

aged between 26 and 51 years, who were full-time 

employed in a private company. The male 

participants were excluded from the study due to an 

inability to demonstrate regular engagement with 

the prescribed application. The aim was to examine 

the potential benefits of aromatherapy in reducing 

work-related stress in employees.  The work 

experience of the participants ranges from 1 to 29 

years. 30% of the participants are married, and 70% 

are single. Additionally, 70% of the participants 

have obtained a university degree, while 30% have 

completed high school. The participants were 

instructed to inhale sweet orange oil twice daily 

(before noon and afternoon) with a personal diffuser 

provided by the Florame® for four weeks. 

Furthermore, sweet almond oil was selected as the 

placebo as a consequence of the literature review. 

Stress scores were 13.5 in the placebo group and 

12.4 in the sweet orange oil group in the pre-

application. At the end of 4 weeks of applications, 

analyses demonstrated that the stress scores 

decreased to 9.2 in the placebo group and 4.4 in the 

sweet orange oil application group. The results of 

the statistical analysis indicated that the change in 

the orange oil was statistically (p < 0.01) significant 

(Unpublished results by Altıntaş-Gunduz D. & 

Koca-Çalışkan U.). 

Lavandula angustifolia Mill. 

The Lamiaceae family is the taxonomic 

classification of this species. The lavender essential 

oil is extracted from the flowers of the plant through 

steam distillation.
18

 The main compounds of the 

essential oil are terpenic compounds such as 

linalool, camphor, linalyl acetate, 1,8-cineole, and 

borneol.
22

 In an in vivo study, linalool was 

administered to mice by inhalation for 30 min with 

an elevated plus maze model. It was observed that 

the time spent in the open arm and the number of 

open-arm entries increased.
23

 The findings of this 

study indicate that the anxiolytic effect is 

attributable to linalool. 

Rosa damascena Mill. 

The plant belongs to the Rosaceae family. The rosa 

essential oil is extracted from the petals through 

steam distillation. The main compounds of the 

essential oil are terpenic and hydrocarbon 

compounds, including ß-citronellol (48.2%), 

geraniol (17%), ß-phenyl ethyl benzoate (5.4%), 

phenyl ethyl alcohol (5.1%), and nonadecane 

(4.3%).
24

  It is observed that the geraniol compound 

may be responsible for the anxiolytic effect. In a 

study conducted with mice, a forced swimming test 

was employed. In geraniol applications at different 
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doses, no significant activity was observed at a dose 

of 20 mg/kg, while a significant decrease in 

immobility time was observed at a dose of 40 

mg/kg.
25

 

Salvia sclarea L. 

The plant is classified in the Lamiaceae family. The 

essential oil is extracted from the leaves through 

steam distillation.
18

 The main compounds of the 

essential oil are terpenic compounds such as linalyl 

acetate (49.1%), linalool (20.6%), (E)-caryophyllene 

(5.1%), p-cymene (4.9%), α-terpineol (4.9%).
26

 The 

compounds linalyl acetate and linalool are thought 

to be responsible for the anxiolytic effect. Linalyl 

acetate compound was administered orally to mice 

at different doses and tested in the elevated plus 

maze test. According to the number of entries into 

the open arms, an effect close to the standard 

alprazolam compound was observed in the group 

administered 200 mg/kg linalyl acetate. 
27

 

 

2. Effect mechanisms of essential oils in anxiety 

GABAergic mechanism 

GABA is one of the neurotransmitters that have an 

inhibitory effect on the central nervous system. 

GABA reduces the overall activity of the nervous 

system by slowing down the connection between 

neurons. When GABA binds to GABA-A receptors, 

chloride (K
+
) channels open, and chloride ions enter 

the cell, resulting in a hyperpolarisation of the 

neuron. When GABA binds to GABA-B receptors, 

potassium (K
+
) channels open, and calcium (Ca

2+
) 

channels close, leading to a hyperpolarisation of the 

neuron. In both cases, synaptic transmission is 

inhibited. Consequently, low GABA levels are 

associated with increased depression and anxiety.
28

 

The mechanism is shown in Figure 2. 

 
Figure 2. Mechanism of sedative action of GABA (Illustrated by the author) 

The anxiolytic effect mechanism of bergamot 

essential oil was investigated in a study involving 

rats. The results demonstrated that the mechanism of 

action of bergamot essential oil is related to GABA 

receptors.
29

 Bergamot essential oil is composed of 

two primary constituents: limonene and ß-pinene.
30

 

Serotonin reuptake inhibition 

Serotonin is a neurotransmitter that can control 

many processes, including mood, cognitive activity, 

and autonomic function. It is derived from the 

amino acid tryptophan. Serotonin has an 

antidepressant effect by increasing the amount of 

serotonin in the synaptic cleft. For this reason, 

serotonin reuptake inhibiting (SRI) compounds have 

antidepressant activity. There are seven main 

subtypes of receptors (5-HT1, 5-HT2, 5-HT3, 5-

HT4, 5-HT5, 5-HT6, 5-HT7). The 5-HT1 receptor is 

responsible for the antidepressant effect.
31

 It is 

important to inhibit the selective serotonin reuptake 

to achieve an antidepressant effect, as different 

serotonin receptors have different effects. The 

mechanism is shown in Figure 3.  
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Figure 3. Mechanism of 5-HT reuptake inhibition (Illustrated by the author)  

 

A study has examined the mechanism of action of 

ylang-ylang essential oil obtained from the Cananga 

odorata plant. It was observed that the 

antidepressant effect of this oil was related to 

serotonin receptor inhibition.
32

 The essential oil of 

ylang-ylang contains linalool, linalool acetate, and 

α-pinene as the majority of the compounds.
33

 

 

CONCLUSION 

Clinical studies have scientifically proven the 

positive contribution of essential oils to stress levels. 

Considering that work stress is also evaluated in this 

context, it shows that aromatherapy applications 

have a reducing effect on work stress. In vivo 

studies also show that this effect is due to the 

chemical substances that make up the composition 

of essential oils. In this context, it can be concluded 

that the widespread use of aromatherapy 

applications in workplaces can have a positive effect 

on work efficiency and human health. 

 

ACKNOWLEDGMENT 

We would like to thank Florame Organic Cosmetics 

and Organic Essential Oils Company employees and 

its representative Fatma ÖZGÜN APAYDIN for 

their contribution to our study.  

 

REFERENCES 
1. Cambaz Kurt N, Çankaya İİ. AROMATERAPİ UYGULAMALARI VE UÇUCU YAĞLAR. Mersin Üniversitesi Tıp 

Fakültesi Lokman Hekim Tıp Tarihi Ve Folk Tıp Derg. Published online April 12, 2021:230-241. 

doi:10.31020/mutftd.882997 

2. Hongratanaworakit T, Buchbauer G. HUMAN BEHAVIORAL AND PHYSIOLOGICAL REACTIONS TO 

INHALATION OF SWEET ORANGE OIL. Acta Hortic. 2005;(679):75-81. doi:10.17660/ActaHortic.2005.679.9 

3. Adetuyi BO, Olajide PA, Adetunji CO, et al. Chapter 17 - Application of essential oil in aromatherapy: current trends. 

In: Adetunji CO, Sharifi-Rad J, eds. Applications of Essential Oils in the Food Industry. Academic Press; 2024:207-

221. doi:10.1016/B978-0-323-98340-2.00011-0 

4. Michalak M. Aromatherapy and methods of applying essential oils. Arch Physiother Glob Res. 2018;22(2):25-31. 

5. Abd IM, Zuhairi MMK, Kamil GH. The Mediating Role of the Participatory Leadership Style on the Effect of Job 

Stress on Job Performance. J Appl Bus Technol. 2023;4(3):260-270. doi:10.35145/jabt.v4i3.139 

6. Turner AI, Smyth N, Hall SJ, et al. Psychological stress reactivity and future health and disease outcomes: A systematic 

review of prospective evidence. Psychoneuroendocrinology. 2020;114:104599. doi:10.1016/j.psyneuen.2020.104599 

7. Law R, Clow A. Chapter Eight - Stress, the cortisol awakening response and cognitive function. In: Clow A, Smyth N, 

eds. International Review of Neurobiology. Vol 150. Stress and Brain Health: Across the Life Course. Academic Press; 

2020:187-217. doi:10.1016/bs.irn.2020.01.001 



 

Year: 2024 

DOI: 10.53811/ijtcmr.1506148 

 

 
International Journal of Traditional and Complementary 

 

 

IJTCMR 2024;5(3):214-220 

219  

8. Wells R, Truong F, Adal AM, Sarker LS, Mahmoud SS. Lavandula Essential Oils: A Current Review of Applications in 

Medicinal, Food, and Cosmetic Industries of Lavender. Nat Prod Commun. 2018;13(10):1403-1417. 

doi:10.1177/1934578X1801301038 

9. Gong M, Dong H, Tang Y, Huang W, Lu F. Effects of aromatherapy on anxiety: A meta-analysis of randomized 

controlled trials. J Affect Disord. 2020;274:1028-1040. doi:10.1016/j.jad.2020.05.118 

10. Pour F, Arman S, Jaafarzadeh M. Effect of aromatherapy with orange essential oil on salivary cortisol and pulse rate in 

children during dental treatment: A randomized controlled clinical trial. Adv Biomed Res. 2013;2(1):10. 

doi:10.4103/2277-9175.107968 

11. Nirmala K, Kamatham R. Effect of Aromatherapy on Dental Anxiety and Pain in Children Undergoing Local 

Anesthetic Administrations: A Randomized Clinical Trial. J Caring Sci. 2021;10(3):111-120. 

doi:10.34172/jcs.2021.026 

12. Mannucci C, Navarra M, Calapai F, Squeri R, Gangemi S, Calapai G. Clinical Pharmacology of Citrus bergamia: A 

Systematic Review. Phytother Res. 2017;31(1):27-39. doi:10.1002/ptr.5734 

13. Sawamura M, Onishi Y, Ikemoto J, Tu NTM, Phi NTL. Characteristic odour components of bergamot (Citrus bergamia 

Risso) essential oil. Flavour Fragr J. 2006;21(4):609-615. doi:10.1002/ffj.1604 

14. Guest PC, ed. Anxiolytic Terpenoids and Aromatherapy for Anxiety and Depression. In: Reviews on New Drug Targets 

in Age-Related Disorders. Vol 1260. Advances in Experimental Medicine and Biology. Springer International 

Publishing; 2020:283-296. doi:10.1007/978-3-030-42667-5 

15. Alves MF, Alves VF, Ramalho J do A, et al. Preclinical evaluation of repeated dose toxicity and anxiolytic activity of 

monoterpene R - (+) limonene via inhalation. Afr J Pharm Pharmacol. 2016;10(29):598-603. 

doi:10.5897/AJPP2016.4606 

16. Song Y, Seo S, Lamichhane S, et al. Limonene has anti-anxiety activity via adenosine A2A receptor-mediated 

regulation of dopaminergic and GABAergic neuronal function in the striatum. Phytomedicine. 2021;83:153474. 

doi:10.1016/j.phymed.2021.153474 

17. Brah AS, Armah FA, Obuah C, Akwetey SA, Adokoh CK. Toxicity and therapeutic applications of citrus essential oils 

(CEOs): a review. Int J Food Prop. 2023;26(1):301-326. doi:10.1080/10942912.2022.2158864 

18. Commission, E.P. European Pharmacopoeia. 8th ed. Maisonneuve.; 1980. 

19. Hojjati M, Barzegar H. Chemical Composition and Biological Activities of Lemon (Citrus limon) Leaf Essential Oil. 

Nutr Food Sci Res. 2017;4(4):15-24. doi:10.29252/nfsr.4.4.3 

20. Lopes Campêlo LM, Gonçalves e Sá C, de Almeida AAC, et al. Sedative, anxiolytic and antidepressant activities of 

Citrus limon (Burn) essential oil in mice. Pharm - Int J Pharm Sci. 2011;66(8):623-627. doi:10.1691/ph.2011.1508 

21. Gurgel Do Vale T, Couto Furtado E, Santos JG, Viana GSB. Central effects of citral, myrcene and limonene, 

constituents of essential oil chemotypes from Lippia alba (Mill.) N.E. Brown. Phytomedicine. 2002;9(8):709-714. 

doi:10.1078/094471102321621304 

22. Caputo L, Souza LF, Alloisio S, Cornara L, De Feo V. Coriandrum sativum and Lavandula angustifolia Essential Oils: 

Chemical Composition and Activity on Central Nervous System. Int J Mol Sci. 2016;17(12):1-12. 

doi:10.3390/ijms17121999 

23. Harada H, Kashiwadani H, Kanmura Y, Kuwaki T. Linalool Odor-Induced Anxiolytic Effects in Mice. Front Behav 

Neurosci. 2018;12. doi:10.3389/fnbeh.2018.00241 

24. Mahboubi M, Kazempour N, Khamechian T, Fallah MH, Kermani MM. Chemical Composition and Antimicrobial 

Activity of Rosa damascena Mill Essential Oil. J Biol Act Prod Nat. 2011;1(1):19-26. 

doi:10.1080/22311866.2011.10719069 

25. Deng XY, Xue JS, Li HY, et al. Geraniol produces antidepressant-like effects in a chronic unpredictable mild stress 

mice model. Physiol Behav. 2015;152:264-271. doi:10.1016/j.physbeh.2015.10.008 

26. Kačániová M, Vukovic NL, Čmiková N, et al. Salvia sclarea Essential Oil Chemical Composition and Biological 

Activities. Int J Mol Sci. 2023;24(6):5179. doi:10.3390/ijms24065179 

27. Rani M, Chhikara M, Rani R, Pawar N. Evaluation of antianxiety activity of Linalyl acetate in Swiss albino Mice. Ann 

Romanian Soc Cell Biol. 2022;26(1):3470-3482. 

28. Kalueff AV, Nutt DJ. Role of GABA in anxiety and depression. Depress Anxiety. 2007;24(7):495-517. 

doi:10.1002/da.20262 

29. Cui Y, Che Y, Wang H. Bergamot essential oil attenuate aluminum-induced anxiety-like behavior through 

antioxidation, anti-inflammatory and GABA regulation in rats. Food Chem Toxicol. 2020;145:111766. 

doi:10.1016/j.fct.2020.111766 

30. Costa R, Dugo P, Navarra M, Raymo V, Dugo G, Mondello L. Study on the chemical composition variability of some 

processed bergamot ( Citrus bergamia ) essential oils. Flavour Fragr J. 2010;25(1):4-12. doi:10.1002/ffj.1949 

31. Sangkuhl K, Klein TE, Altman RB. Selective serotonin reuptake inhibitors pathway. Pharmacogenet Genomics. 

2009;19(11):907. doi:10.1097/FPC.0b013e32833132cb 

32. Zhang N, Zhang L, Feng L, Yao L. Cananga odorata essential oil reverses the anxiety induced by 1-(3-chlorophenyl) 

piperazine through regulating the MAPK pathway and serotonin system in mice. J Ethnopharmacol. 2018;219:23-30. 



 

Year: 2024 

DOI: 10.53811/ijtcmr.1506148 

 

 
International Journal of Traditional and Complementary 

 

 

IJTCMR 2024;5(3):214-220 

220  

doi:10.1016/j.jep.2018.03.013 

33. Cheng J, Yang K, Zhao NN, Wang XG, Wang SY, Liu ZL. Composition and insecticidal activity of the essential oil of 

Cananga odorata leaves against Sitophilus zeamais Motschulsky (Coleoptera: Curculionidae). J Med Plants Res. 

2012;6(19):3568-3572. 

34. Hung CL, Lin YL, Chou CM, Wang CJ. Efficacy of Aromatherapy at Relieving the Work-Related Stress of Nursing 

Staff from Various Hospital Departments during COVID-19. Healthcare. 2023;11(2):157. 

doi:10.3390/healthcare11020157 

35. Farsi Z, Rajai N, Teymouri F, GHolami M. Effect of Aromatherapy with Rosa Damascena Essential Oil on Nurses’ 

Occupational Stress in the Emergency Department: A Randomized Controlled Trial. Prev Care Nurs Midwifery J. 

2021;11(3):46-54. doi:10.52547/pcnm.11.3.46 

36. Emadikhalaf M, Ghods AA, Sotodeh-asl N, Mirmohamadkhani M, Vaismoradi M. Effects of rose and lavender scents 

on nurses’ job stress: A randomized controlled trial. EXPLORE. 2023;19(3):371-375. 

doi:10.1016/j.explore.2023.01.002 

37. Johnson K, West T, Diana S, et al. Use of aromatherapy to promote a therapeutic nurse environment. Intensive Crit 

Care Nurs. 2017;40:18-25. doi:10.1016/j.iccn.2017.01.006 

38. Chen MC, Fang SH, Fang L. The effects of aromatherapy in relieving symptoms related to job stress among nurses. Int 

J Nurs Pract. 2015;21(1):87-93. doi:10.1111/ijn.12229 

39. Shimada K, Fukuda S, Maeda K, et al. Aromatherapy alleviates endothelial dysfunction of medical staff after night-shift 

work: preliminary observations. Hypertens Res. 2011;34(2):264-267. doi:10.1038/hr.2010.228 

 


