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Summary 
 

Aim: Aim of this research was to test if there exists a connection between intensity of insomnia and application of a combination of 

essential oils composed from lavender (Lavandula angustifolia), marjoram (Origantum majorana), geranium (Pelargonium 

graveolens) and basil (Ocimum basilicum), and to examine the relationship between intensity and duration of insomnia, 

consumation of medicine for sleeping and gender, age and presence of various illnesses (comorbidity). 

Method: Application of combination of essential oils on a sample consisting of 150 subjects, who are users of an institution for 

elderly people ( n female = 108, n male = 42), in duration of one month. 

Results: After application of combination of essential oils, intensity of insomnia was lower (percentage of subjects with clinical 

insomnia before aromatherapy application was 68% and 4% after). When compared to male subjects, a higher intensity of insomnia 

and a tendency towards longer duration of insomnia, accompanied with more frequent consumation of sleeping medication was 

found in female subjects. Longer duration of insomnia was determined in subjects who consumed sleeping medication when 

compared with subjects that did not take any medication, but there was no difference regarding the intensity of insomnia between 

two groups. A connection regarding total comorbidity and intensity of insomnia was determined before application of aromatherapy 

and lack of connection between the two parameters after application of aromatherapy. 

Conclusion: Results show that application of aromatherapy contributes to reduction of intensity of insomnia. Intensity of insomnia 

was more developed in female subjects and subjects with higher values of comorbidity. 
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Introduction 
 

As an introduction, there will be a brief overview of some of 

the researches and analysis regarding utilization and effects of 

aromatherapy in subjects suffering from insomnia, with main 

focus being lavender (Lavandula angustifolia) essential oil. 

 

Lillehei and Halcon (2014) conducted a meta analysis and a 

systhematical overview of effects of inhalation of essential oils 

on sleeping quality and have concluded that there are no 

harmful effects, therefore it can be used on patients with mild 

symptoms of insomnia [1]. According to Lillehei et al. (2015), 

essential oils with sedative and hypnotic properties have shown 

promising results in therapies regarding insomnia. Applied 

through inhalation, their chemical ingredients enter the 

circulatory system through lungs and into the limbic system 

through neurochemical pathways [2].  

 

Atanassova-Shopova et al. (1973) have conducted a research 

on lavender essential oil, which has shown that it has two main 

active components, linalol and terpineol, and that they have a 

calming effect on the central nervous system [3]. In 2015, 

Karadag et al. have conducted a research about effects of 

aromatherapy on sleep quality and anxiety of patients and have 

concluded that lavender essential oil improves sleep quality and 

reduces anxiety in patients suffering from coronary diseases 

[4]. In a research from 1996, Hudson states that lavender 

essential oil improves the quality of sleep in elderly people [5].  

Goel et al. (2005) have conducted a research on effects of 

lavender on sleep and liveliness in regards of gender [6] They 

have concluded that there are differences in effects between 

male and female subjects. REM phase, sleep and awakening 

after sleep was increased in male, as opposed to female  
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subjects. Lewith et al., 2005, in their research from 2005, have 

concluded that lavender has a clinically significant effect on 

subjects and that female subjects had a better reaction to the 

treatment [7]. 

 

Hypothesis 
 

 

Goal of this paper was to evaluate the connection of insomnia 

intensity and application of essential oil combination through 

results collected with Pittsburgh insomnia rating scale (PIRS-

20) survey, and to evaluate effects of aromatherapy on 

alleviation of insomnia in subjects of different age, gender, 

medical condition and how it affects consummation of sleeping 

medications (Table 1). 

 

 

H 1. Average result of subjects on the Pittsburgh insomnia rating scale will be statistically 

significantly lower after the treatment, than the result of subjects before the treatment. 

H 2.1. Average result of female subjects on PIRS-20 will be statistically significantly higher 

than the average result of male subjects on PIRS-20, before and after the treatment. 

H 2.2. Average duration of insomnia will be statistically significantly higher in female subjects 

than in male subjects. 

H 3. Subjects of older age will have statistically significantly higher results on PIRS-20, 

before and after the treatment. 

H 4.1. Percentage of female subjects who take sleeping medications will be statistically 

significantly higher than the percentage of male subjects who take sleeping medications. 

H 4.2. Average age of subjects who take sleeping medications will be statistically significantly 

higher than the average age of subjects who do not take sleeping medications. 

H 4.3. Average result of subjects who take sleeping medication will be statistically significantly 

higher on PIRS-20 than the average result of subjects who do not take sleeping 

medication, before and after the treatment. 

H 5. There will be a statistically significant positive correlation between the total result on 

PIRS-20 and total comorbidity, before and after the treatment. 

 

Table 1: Hypothesis 

 

Materials and Methods 
 

Subjects 

 

Subjects of this research were 150 users of home for elderly 

“Saint Josip” in Zagreb, Croatia. Arithmetic mean of age of 

subjects was 81,0 years (SD=5,90). 72 % of subjects were 

female and 28 % male. 94 % of subjects have suffered from 

coronary diseases, 36 % from hormonal dysfunctions, 20 % 

from allergies, 4 % from neurological and 20 % from 

psychological illnesses. Total comorbidity was defined as the 

total amount of medical disorders present in subjects. 

 

Procedure  

 

Length of the conducted research was in duration of one 

month. Each subject was provided with a pocket inhaler, 

aroma compress (which was vacuumed) and instructions on 

how to use the concoctions. Following combination of 

essential oils was used: lavender (Lavandula angustifolia), 

marjoram (Origanum majorana), geranium (Pelargonium 

graveolens) and basil (Ocimum basilicum). Fundamental 

method of application of essential oils was in form of 

inhalation from the pocket inhaler, with the compress used as 

an additional help when dealing with increased insomnia 

problems. At the start of the research subjects were asked to 

fill in the PIRS-20 survey. Each week inhalers were refilled 

and new compresses were given. At the end of the fourth 

week, they were again asked to fill in the PIRS-20 survey. 

 

Instruments 

 

There were two instruments that were used for measuring 

data, an anamnesis survey and the PIRS-20 survey. The 

anamnesis survey was composed of 13 questions: year of 

birth; gender; height; weight; diagnosis of past illness; 

diagnosis of current illness; medication for current illness; 

surgical procedures; type of diet (normal or dietary); 

frequency of smoking; frequency of consummation of coffee; 

duration of insomnia; frequency of usage of sleeping 

medication. 

 

PIRS-20 survey was used for measuring symptoms of 

insomnia in the preceding week. Total result is a sum of 

results on each of the 20 questions and it shows severity of 

insomnia. Results higher than 20 show presence of clinical 

insomnia (Moul et al., 2002) [8]. Univariate (arithmetic 

mean, standard deviation, median, interquartile range), 

bivariate (chi-square test, Kolmogorov-Smirnov test for 

independent samples, Spearman rho correlation coefficient, 

two-way ANOVA) and multivariate (three-way ANOVA) 

statistical methods were used for statistical analysis of 

measured data. Statistical significance was accepted at 

p<0,05. 

 

Results 

 
Analysis of age of subjects has shown that 4% were between 

61-70 years old, 42% were between 71-80 years old, 50% 

were between 81-90 years old and 4% of subjects were older 

than 91 years. From the total number of 150 subjects, 108 

(72%) were female and 42 (28%) were male: 108 (72%)  
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subjects have suffered from coronary diseases, 39 (26%) have 

suffered from neurological diseases, 57 (38%) have suffered 

from hormonal dysfunctions and 30 (20%) have suffered 

from mental disorders. During the period of the research, 141 

(94%) of subjects were still suffering from coronary diseases, 

21 (14%) from neurological diseases, 48 (32%) from 

hormonal dysfunctions, 30 (20%) from mental disorders and 

27 (18%) from allergies. 

 

Analysis of duration of insomnia has shown that 120 (80%) 

subjects suffer from insomnia between 0 and 10 years, 12 

(8%) subjects between 11 and 20 years, 9 (6%) subjects 

between 21 and 30 years, 3 (2%) between 31 and 40 years 

and 6 (4%) subjects suffer from insomnia in duration between 

51 to 60 years. Analysis of type of diet has shown that 45 

(30%) subjects are on a special diet and 105 (70%) have a 

normal eating regime. 129 (86%) of subjects do not smoke, 

while 21 (14%) of them are smokers. 105 (70%) of subjects 

consume coffee every day, which is the only habit that could 

have a statistically significant impact on presence of 

insomnia. From analysis of consummation of sleeping 

medications, it can be seen that 84 (56%) of subjects take 

sleeping medications, with the most used being Diazepam 

(24%), Zolpidem (12%), Oksazepam (10%) and 66 (44%) of 

subjects do not take any sleeping medications.  

 

Three-way ANOVA has shown that there was a statistically 

significant difference between the results on PIRS-20 before 

and after the treatment, with evaluation of intensity of 

insomnia being lower after the treatment (Mbefore= 25.4, 

Mafter= 8.1; F= 235.87, ss= 1/3, p= 0.001). Female subjects 

have scored statistically significant higher results on PIRS-20 

than male subjects (Mfemale= 17.6, Mmale= 14.4; F= 16.07, ss= 

1/3, p= 0.028). Age of subjects was not statistically 

significant in terms of insomnia intensity (F= 3.05, ss=44, p= 

0.195. 

 

Kolmogorov-Smirnov test for independent values has shown 

that duration of insomnia was statistically significantly longer 

in female than in male subjects (Mdnfemale= 6.5, Mdnmale= 0.8; 

KS= 1.32, n=150, p= 0.060). Chi square test has shown that 

there was a statistically significant higher tendency of usage 

of sleeping medications in female subjects (64% of female 

subjects, 36% of male subjects that use sleeping 

medications). 

 

Variance analysis has shown that subjects who used sleeping 

medications and subjects who did not use them do not 

statistically significantly differ in regards of age (Mmedications= 

81.4, Mno medications= 80.5; F= 0.26, ss= 1/49, p= 0.610). 

Subjects who used sleeping medications and subjects who did 

not use them did not statistically significantly differ in results 

on PIRS-20 before the treatment (Mmedications=27.14, Mno 

medications=23.23; F=1.37, ss=1/48, p=0.248) or after the 

treatment (Mmedications=9.43, Mno medications=6.23; F=2.64, 

ss=1/48, p=0.111). 

 

Correlation between total comorbidity and insomnia intensity 

before and after the treatment, was determined with 

Spearman rho correlation coefficient. A statistically 

significant positive correlation between total comorbidity and 

PIRS-20 results was determined before and after the 

treatment (Table 2 and 3)

 

 

PIRS-20 questions Mbefore sdbefore Mafter sdafter 

a1_Awakenings after getting to sleep 1,50 1,111 0,76 0,960 

a2_Not getting enough sleep 1,42 1,032 0,42 0,731 

a3_Unrefreshing sleep 1,68 1,115 0,56 0,760 

a4_Poor alertness 1,40 1,010 0,46 0,734 

a5_Unfocused thoughts 1,14 1,107 0,28 0,497 

a6_Others noticing your fatigue 0,42 0,731 0,12 0,328 

a7_Too many difficulties 1,24 1,117 0,42 0,673 

a8_Bad mood because of lack of sleep 1,10 1,015 0,20 0,452 

a9_Lack of energy 1,44 1,128 0,38 0,568 

a10_Influence on relationships 0,70 0,863 0,12 0,328 

a11_Being unable to sleep 1,44 1,128 0,28 0,536 

a12_Minimal abillities 1,06 1,038 0,32 0,551 

b13_Time needed to fall asleep 0,86 0,969 0,40 0,700 

b14_ falling asleep after waking up 0,98 1,040 0,36 0,631 

b15_Length of sleep on worst night 1,70 0,789 0,78 0,679 

b16_Problems because of lack of 

sleep 

0,86 1,125 0,14 0,495 

c17_Sleep quality 1,56 0,929 0,54 0,613 

c18_Statisfaction with sleep 1,62 0,878 0,48 0,614 

c19_Regularity of sleeping 1,66 0,848 0,56 0,705 

c20_Soundness of sleeping 1,64 1,005 0,44 0,612 

M = arithmetic mean, sd = standard deviation 

 

Table 2: Values of descriptive statistics for questions on PIRS-20, before and after the treatment. 
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H 1. Average result of subjects suffering from insomnia was statistically 

significantly lower in PIRS-20, than the average result before the treatment. 

H 2.1. Average result of female subjects is statistically significantly higher in PIRS-

20 than male subjects, before and after the treatment. 

H 2.2. Average duration of insomnia is statistically significantly longer in female 

subjects than in male subjects. 

H 3. It was not confirmed that subjects of older age had statistically significantly 

higher results in PIRS-20, before and after the treatment. 

H 4.1. Percentage of female subjects that were taking sleeping medication was 

statistically significantly higher than male subjects that take sleeping 

medication. 

H 4.2. It was not confirmed that the average age of subjects who were taking sleeping 

medications was statistically significantly higher than the average age of 

subjects who do not take sleeping medications. 

H 4.3. Average result of subjects who take sleeping medication was statistically 

significantly higher than the average result of subjects who do not take 

sleeping medications. 

H 5. There was a statistically significantly positive correlation between the results 

on PIRS-20 before and after the treatment and the total comorbidity. 

 

Table 3: Hypothesis disproval/approval. 

 

Discussion 
 

From the collected and analyzed data it was shown that 68% of 

subjects had a score higher than 20 on PIRS-20, which is an 

indication for clinical insomnia, according to a research from 

Moul et al. (2002). Cronbach alpha was measured at 0.90 

before the treatment and 0.89 after the treatment [8]. Moul et 

al. (2002), state that Cronbach alpha in their research was 

measured at 0.95. 

 

Karadag et al. (2015) in their research about effects of 

aromatherapy on sleep quality and anxiety of patients have 

concluded that lavender essential oil improves sleep quality and 

reduces anxiety in patients suffering from coronary diseases, 

which can also be concluded from this research according to 

the PIRS-20 results before and after the treatment, when taken 

into account that 96% of subjects in this research have suffered 

from coronary diseases [4]. 

 

According to Hudson (1996), lavender essential oil improves 

the quality of sleep in elderly people, which can also be 

concluded from this research with arithmetic mean of age of 

subjects being 81.0 years, with standard deviation of 5.90 [5].  

 

Lewith et al. (2005) have concluded that lavender has a 

clinically significant effect on subjects and that female subjects 

had a better reaction to the treatment, which can also be 

concluded from this research [7]. 

 

Majority of research done on the effect of essential oils on 

insomnia was based only on lavender essential oil, although, 

according to Tisserand (1988) a combination of essential oils 

can also prove as a powerful substance in relaxation of patients 

[9].  

 

 

Using combinations of essential oils is a challenge, because 

there is a potential risk of antagonistic effects (allergic 

reactions, headaches, sensitivity and other side effects) because 

of their complex chemical structures. Combination used in this 

research which consisted of 50% lavender (Lavandula 

angustifolia), 17% geranium (Pelargonium graveolens), 28% 

marjoram (Origanum majorana) and 5% basil (Ocimum 

basilicum), has shown promising sinergistic effects and high 

efficiency in treatment of insomnia symptoms. 

 

Further research needs to be conducted to conclude if positive 

results in treating symptoms of insomnia can be prescriped as a 

consequence of active chemical ingredients in essential oils, or 

as a placebo effect which happens because of beliefs that 

aromatherapy will help in a treatment.  

 

Conclusion 
 

Results show that application of aromatherapy contributes to 

reduction of intensity of insomnia. Intensity of insomnia was 

more developed in female subjects and subjects with higher 

values of comorbidity. Subjects had a significantly better 

quality of sleep and subjectively felt more refreshed after the 

treatment than before. Female subjects have shown better 

response in the conducted treatment than male subjects. 

 

As mentioned it has yet to be researched if positive results in 

treating symptoms of insomnia can be prescriped as a 

consequence of active chemical ingredients in essential oils, or 

as a placebo effect. 

 

The contribution of this research can be declared as a 

confirmation of aromatherapy as a worthy potential form of 

treating patients that suffer from insomnia. 
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