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SUMMARY 

 
Nursing students are more susceptible to sleep disturbances. The dormitory life also decreases the quality 

of their sleep. Due to the restriction of the use of drugs for the management of sleep disorders, the study was 

conducted to investigate the effect of aromatherapy with Citrus aurantium essence on the sleep quality among 

nursing students. In this randomized controlled trial, 100 nursing female students, who lived a dormitory life and 

met the inclusion criteria, were randomly allocated to the intervention and control group. The intervention group 

received aromatherapy with the essence of Citrus aurantium for 15 minutes overnight, for 14 nights, while the 

control group received no intervention. The sleep quality of all the students was measured by Pittsburgh Sleep 

Quality Index (PSQI) after the intervention in both groups. The data were analyzed using the SPSS 11.5 software 

and inferential and descriptive statistics. The obtained results showed that the mean score of sleep quality of the 

intervention and control group before the intervention was 7.38 ± 2.12 and 7.19 ± 2.43, respectively, which yielded 

no statistically significant difference (p = 0.403); however, after the intervention in the intervention group (3.30 ± 

0.97) compared with the control group (7.73 ± 2.64), there was a significant difference (p < 0.001). This means that 

the intervention group compared with the control group had better sleep quality. We expect aromatherapy with 

the essence of Citrus aurantium, which is a relatively simple, inexpensive, and non-invasive technique with low 

side effects, to be used by nursing students residing in dormitory to manage their sleep quality. 
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INTRODUCTION 

 

Sleeping is one of the vital human behaviors that 

covers almost one-third of human life (1). Sleep disorder 

is a common psychiatric disorder, and nearly one out of 

seven people in America suffers from it (2).  Studies have 

shown that poor sleep quality directly affects the quality 

of human life, because it is associated with autonomic 

disorders, psychiatric disorders, low operational perfor-

mance, premature aging, depression, decreased work 

efficiency (3). It is estimated that 59% of people between 

18-29 years of age experience sleep deprivation (4).  

Among the different groups in society, some groups 

such as women (with hormonal changes) and students 

(with high stress) are more affected by sleep disorders (5, 

6). With starting student life and presence of students in 

a new social situation and living in a dormitory, sleep 

quality and the number of students change (7). More-

over, due to high levels of stress and pressure, and 

heavy educational programs, the inability to use the 

equipment and fear of making mistakes in care delivery, 

nursing students are more susceptible to sleep disturb-

ances (8). The use of anti-anxiety drugs such as benzo-

diazepines is one of the most common approaches in 

sleep management, which have many side effects (9).  

However, in recent years, the use of non-drug based 

methods in the field of psychiatry such as sleep mana-

gement is a relatively simple, inexpensive, and non-inva-

sive method with fewer side effects compared with phar-

maceutically based methods (10). One of the common 

non-pharmaceutical, non-invasive methods in comple-

mentary medicine is aromatherapy, which means using 

extracts from various plants for their medicinal pro-

perties (11). The essence of Citrus aurantium is used in 

aromatherapy as a signal that is sent to the olfactory 

bulb, which is closely related to the limbic system, the 

motional center of the brain that produces all the major 

emotions. Limbic system influences the endocrine and 

autonomic nerves (12). Today, the focus in nursing is on 

holistic care and aromatherapy that can be used as a nur-

sing intervention along with medical treatments (13-14). 

Considering an important role of complementary medi-

cine in helping people, an important role of nursing stu-

dents' health in public health, and a limited number of 

studies in this field, the present study is aimed to in-

vestigate the effect of aromatherapy with Citrus auran-

tium on the sleep quality among nursing students. 

 

MATERIAL AND METHODS 
 

The present clinical trial was conducted to deter- 

mine the effect of aromatherapy with Citrus aurantium 

on sleep quality among nursing students. Participants 

were 100 nursing female students who lived in dormi-

tory and were selected by the convenience sampling 

method.  

The inclusion criteria were: female nursing under-

graduate students who lived in dormitory, willing to 

participate in the study, with healthy sense of smell (by 

examining the olfactory nerve), who earned a score of 5 

or higher based on the PSQI, without mental disorders, 

depression and acute stress disorder and without con-

currency of the study with their final exams. The exclu-

sion criteria were the unwillingness of the students to 

participate in or continue the study, absence of more 

than one session in the intervention process, feeling un-

comfortable from the essence smell of Citrus aurantium, 

wearing perfume or cologne during the intervention, 

having consecutive night shifts, being used to sleeping 

and herbal drugs during the intervention. Written con-

sents were obtained from eligible participants who were 

then randomly divided into an intervention group and a 

control group. The blocking technique was used to ran-

domize the assignment of participants to groups. 

The study was conducted after the approval of 

the Medical Research Ethics Committee of Tabriz Uni-

versity of Medical Sciences, receiving an ethical code, 

and obtaining informed consent from all the partici-

pants.  

This study was recorded with code of: 

IRCT2016070223525N5 in the Iranian Registry of Clinical 

Trials (IRCT).  

Using the statistical formula, confidence level of 

95%, test power of 80%, and considering the sample loss 

of 25%, the sample size was calculated as 50 individuals 

for each group, amounting to 100 individuals in total. 

To test the health of the sense of smell, the rese-

archer asked participants to close their eyes. Then, a cot-

ton soaked in alcohol was placed in front of each of the 

nasal passages and they were asked to identify the odor 

with their eyes closed. 

Data were collected using a demographic infor-

mation form (age, sex, marital status, semester, rank 

birthday and smoking background, mental illness and 

mental health, sedating medications) and the Pittsburgh 

Sleep Quality Index (PSQI).  

The questionnaire includes a measure of the qua-

lity and patterns of sleep in adults and comprises 19 

items referring to subjective estimation of sleep quality, 

sleep latency, sleep duration, habitual sleep efficiency, 

sleep disturbances, use of sleeping medications, and 

daytime dysfunction over the last month. Each item is 
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weighted on a 0-3 interval scale. The total PSQI score is 

then calculated by totaling the seven component scores, 

providing an overall score ranging from 0 to 21, where 

lower scores denote a healthier sleep quality and higher 

scores indicate a lower quality of sleep. A score of five or 

more indicates a poor sleep quality. It took 5–10 minutes 

to complete the questionnaire (15). Tsay et al. reported 

the reliability of Pittsburg sleep quality questionnaire to 

82 and 83 for internal consistency and test-retest reli-

ability with 77 and 85 for the two groups of patients and 

healthy subjects (16). The questionnaire reliability was 

studied and estimated above 0.8 in Iran by Cronbach's 

alpha (17).    

 

PROCEDURES  

 

The qualified subjects were randomly allocated to 

the intervention and control group (50 subjects in each 

group). The procedure of random allocation was as fol-

lows: first, the subjects were asked to mention the num-

ber of their room and floor in each of the questionnaires, 

and then the researcher recorded the number of the qua-

lified subject’s room and floor in a list. In order to pre-

vent the allocation of roommate subjects to the groups, 

the rooms with even number and the rooms with odd 

number were selected as the intervention and control 

groups, respectively. Subsequently, in the intervention 

group, the aromatherapy was performed using orange 

blossom essence at nights (due to the necessity of pre-

sence of all the female students in the dormitory from 8 

pm) for two weeks (14 nights). The required essence of 

Citrus aurantium was prepared from Abyaz Shimi Paint 

& Essence Manufaturing Company with Arzhan® regis-

tered trademark, with the production license (34/1621) of 

the Ministry of Health & Medical Education as well as 

the Health Apple Statuette (Sib-e-Salamat symbol). The 

subjects inhaled 4-5 drops of the pure essence of Citrus 

aurantium for 15 min over 14 consecutive nights, in a 

way that the essence was poured in a plastic bag along 

with some essence-mingled cotton lumps, and the plas-

tic bag was put at the distance of 6-9 cm from the nose. 

Afterwards, at night 15, after the intervention, sleep qua-

lity of the female students of nursing BS was measured 

by PSQI. However, no intervention was per-formed on 

the control group, and the subjects under-went only the 

pretest and post-test. In order to observe the ethical 

considerations, after collecting the post-intervention 

data, the control group was provided by the intervene-

tion protocol as well as how to use it. In the present 

study, after collecting the information from the subjects, 

the obtained data was analyzed by SPSS-11 soft-ware. At 

the descriptive statistics level, the mean and standard 

deviation were used for quantitative variables, and the 

frequency and percentage were used for qualitative va-

riables; on the other hand, at the inferential statistics 

level, the Shapiro-Wilk, Chi-squared and independent-T, 

Mann-Whitney, and Wilcoxon tests were used to inves-

tigate normality of the sleep quality scores, to compare 

the qualitative and quantitative characteristics in both 

groups, to compare the sleep quality before the inter-

vention as well as the sleep quality scores variations in 

both groups, and to compare the pre - and post-inter-

vention sleep quality scores in both groups, respectively. 

The significance level in these tests was considered equal 

to 0.05. 

 

RESULTS 
 

This study was conducted on 100 female students 

of nursing residing in dormitories of Tabriz University 

of Medical Sciences (50 participants in the intervention 

group and 50 in the control group). In the intervention 

group, the average age and grade point average were 

20.98 and 16.47, respectively. Also, 84% of the subjects 

were single and the rest (14%) were married; besides, in 

terms of educational level, most of them (34%) were se-

nior students. On the other hand, in the control group, 

the average age and grade point average were 21.20 and 

16.66, respectively; furthermore, 82% of the subjects 

were single and the rest (18%) were married. Also, 32% 

of them were senior students. The intervention and con-

trol groups did not show any significant difference in 

their demographic features (p > 0.05) (Table 1). Before 

the intervention, the intervention and control group did 

not show any significant difference in sleep quality score 

(p > 0.05) (Table 2). In other words, before the intervene-

tion, the subjects in the two groups were in similar status 

in terms of the sleep quality score. The analysis results 

indicated that in the aromatherapy group, the sleep 

quality variable was significantly different before and 

after the intervention (p < 0.05), while, in the control 

group, the sleep quality variable demonstrated no signi-

ficant difference before and after the intervention (p > 

0.05) (Table 3). 

The results of Mann-Whitney test showed that 

the difference in the sleep quality score variations be-

tween the control and aroma-therapy group was signi-

ficant (p < 0.001) (Table 4). 
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Table 1: Comparison of demographic characteristics of the intervention and control group 

 

Variable 
Intervention group 

(n = 50) 

Control group 

(n = 50) 
Sig 

Marital status 
Single  42 (84%) 41(82%) 

0. 790 
Married  8(16%) 9(18%) 

Educational  

year 

First 8 (16%) 10(20%) 

0. 292 
Second 13 (26%) 15(30%) 

Third  12 (24%) 9(18%) 

Fourth 17(34%) 16(32%) 

Birth rank 

First 20 (40%) 26(52%) 

0.844 Second 13 (26%) 12(24%) 

Third or more 12(34%) 12(24%) 

Age(Mean ± SD) 20.98 ± 1.54 21.20 ± 1.71 0.502 

Mean(Mean ± SD) 16.47 ± 1.05 16.66 ± 1.07 0.379 

 

 

Table2: Comparison of mean sleep quality scores for pre-implementation  

in the intervention and control group 

 

Variable 
Intervention group 

(n = 50) 

Control group 

(n = 50) 
Sig.* 

Sleep quality 7.2 ± 38.12 7.2 ± 19.43 0.403 

*Mann-Whitney test 

 

 

Table 3: Comparison of mean sleep quality scores of pre- and post-implementation  

in the intervention and control group 

 

Variable Group Time Mean ± SD Sig.* 

Sleep quality 

Control 
Pre 7.19 ± 2.43 0.009 

post 7.73 ± 2.64 

Intervention 
Pre 7.37 ± 2.12 0.001 

post 3.30 ± 0.97 

*Wilcoxon Test 

 

 

Table 4: The mean of variations in sleep quality scores in intervention and control group 

 

Variable Group Mean ± SD Sig.* 

Sleep quality 
Control 0.54 ± 1.26 

0.001 
Intervention -4.08 ± 2.07 

* Mann-Whitney test 
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DISCUSSION 
 

The present study investigated the effect of aro-

matherapy with the essence of Citrus aurantium on the 

sleep quality of female nursing undergraduate students. 

The results revealed that mean of the sleep quality score 

in the intervention group decreased over time signifi-

cantly (p < 0.001). This means that the intervention group 

compared with the control group had better sleep qua-

lity. The essence of Citrus aurantium is absorbed through 

inhalation and is able to cross the blood-brain barrier 

and it reacts with receptors in the central nervous system 

(18). The flavonoid as one of the chemical compounds in 

the essence of Citrus aurantium serves as the agonist of 

the benzodiazepine receptors and provides relaxation 

(19). In their study, Dabirian et al. showed that inhala-

tion of lavender essence could improve the quality of 

sleep in patients undergoing hemodialysis (20). Also, 

Hajibaghri et al. showed that the inhalation essence of 

Rosa damascene could improve the quality of sleep in 

cardiac patients (21). However, in a study by Shamsk-

hani et al., which was carried out to determine the "im-

pact of aromatherapy with lavender on the sleep quality 

of nursing students" on 66 female nursing students for 7 

nights, revealed that the total mean of sleep quality score 

was not of significant difference between the intervene-

tion and control groups (p = 0.02) (22). 

Moreover, in a study that ÇEVİK et al. carried out 

to determine the effect of aroma (orange and lavender 

oil) inhalation on anxiety and vital signs of nursing stu-

dents during their first blood drawing practice on 72 

nursing students. The study findings revealed that aro-

ma inhalation had no effects on nursing students’ an-

xiety levels and vital signs during their first blood draw-

ing experience (p > 0.05) (23). 

The reason for lack of significant difference of re-

sults between the two groups in the study was possibly 

due to the short duration of the study, the small sample 

size and dependent variable (anxiety). 

When comparing the variable sleep quality before 

and after the intervention in the control group, there was 

a statistically significant difference (p = 0.009). However, 

the mean score of sleep quality in the group from 19/7 

(pre-test) to 73/7 (post-test) was changed. The factors 

such as poor physical condition, nearness of mid-term 

exams, high volume courses, demanding homework as-

signments, their intellectual concerns and preoccupati-

ons about the course of the career in the future may be 

the probable causes (24, 25). 

 

CONCLUSION 
 

It seems that aromatherapy, which is a relatively 

simple, inexpensive, and non-invasive technique with 

low side effects, can be used by nursing students resid-

ing in dormitory to manage their sleep quality. 

 

Limitations 

 

Investigating the total score of the sleep quality 

regardless of its seven components might have led to 

significance of the results of the present study. More-

over, this study was conducted only on female nursing 

students living in dormitories; thus, the obtained results 

cannot be generalized to all the students of the Univer-

sity. 
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SAŽETAK 

 

 

Studenti sestrinstva su podložniji poremećajima sna. Stanovanje u studentskim domovima takođe 

smanjuje kvalitet njihovog sna. Zbog ograničenja upotrebe lekova za lečenje poremećaja sna, studija je 

sprovedena radi istraživanja efekata aromaterapije na bazi esencije Citrus aurantiuma na kvalitet sna kod 

studenata sestrinstva. U ovom randomiziranom, kontrolisanom probnom ispitivanju, 100 studentkinja sestrinsva, 

koje su živele u domu i ispunjavale kriterijume za učestvovanje u studiji, nasumično su podeljene na ispitivanu i 

kontrolnu grupu. Ispitivana grupa je bila izložena delovanju aromaterapije na bazi esencije Citrus aurantiuma u 

trajanju od 15 minuta preko noći, tokom 14 noći, dok kontrolna grupa nije bila izložena ovoj terapiji. Kvalitet sna 

svih studenata meren je Pitsburgovim indeksom za procenu kvaliteta sna (PSQI) nakon intervencije u obe grupe. 

Podaci su analizirani pomoću softvera SPSS 11.5 i inferencijalne i deskriptivne statistike. Dobijeni rezultati 

pokazuju da je srednja vrednost kvaliteta sna u ispitivanoj i kontrolnoj grupi pre intervencije iznosila 7,38 ± 2,12 i 

7,19 ± 2,43, što nije rezultiralo statistički značajnom razlikom (p = 0,403); međutim, nakon intervencije u ispitivanoj 

grupi (3,30 ± 0,97), u poređenju sa kontrolnom grupom (7,73 ± 2,64), uočena je značajna razlika (p < 0,001). To 

implicira da je ispitivana grupa, u poređenju sa kontrolnom grupom, imala bolji kvalitet sna. Očekujemo da se 

aromaterapija na bazi esencije Citrus aurantiuma, koja je relativno jednostavna, jeftina i neinvazivna tehnika sa 

niskim neželjenim efektima, koristi od strane studenata sestrinstva koji žive u studentskim domovima u cilju 

popravljanja kvaliteta sna. 

 

Ključne reči: aromaterapija, kvalitet spavanja, Citrus aurantium, student sestrinstva, kliničko 

ispitivanje 

 


