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Abstract:

Objective: Drug addiction is a chronic disease. Its withdrawal causes unfavorable and averse symptoms such as
anxiety. The objective of this study was to investigate the effect of Zataria multiflora on reducing anxiety
caused by opioid withdrawal syndrome.

Methods: The present study is a randomized and double-blind clinical trial conducted on 40 people with opioid
withdrawal syndrome. They were selected from Isar Rehabilitation Clinic of Semnan City. They were randomly
placed in two groups of Zataria multiflora essential oils (n = 21) and placebo (19). Beck Anxiety Inventory (BAIl)
was completed in the pre-test, post-test, and follow-up stages by subjects to measure their level of anxiety.
Data were analyzed using SPSS 21 software.

Results: The results revealed no significant difference between Zataria multiflora and placebo in the pre-test
stages (p> 0.05). In the post-test and follow-up stages, Zataria multiflora could significantly reduce the
anxiety of people with opioid withdrawal syndrome compared to the placebo (p <0.05, f = 5.064). The results
of the LSD test also revealed a significant difference between the pre-test and post-test, and follow-up stages
(P <0.05). However, no significant difference was observed between the post-test and follow-up stages (P>
0.05).

Conclusion: The results revealed that Zataria multiflora can reduce the anxiety of people with opioid
withdrawal syndrome. However, considering the limitations of the present study and a few studies conducted
in this field, it is necessary to conduct similar randomized clinical trials.

Introduction

Addiction is a progressive and destructive chronic disease (1), leading Keywords:

to death in the affected person (2). It also harms the family and Essential oil,
society in which the addicted person lives and endangers the health of Zataria

the people in society (3, 4). It is a strong and constant desire that multiflora,
significantly reduces control and leads to significant harm (3, 5). Based Anxiety, Opioid
on the definition of DSM5, addiction is a state in which a person withdrawal
continues to use drugs despite their adverse conditions (6). These syndrome
adverse conditions include mood and behavioral changes (7) and DOL:

anxiety disorders (8, 9), mental health problems (10), suicide (11, 12), 10.5455/jcmr.2023.14.05.15

legal problems (13), and job problems (14). The prevalence of
addiction in Iran has been fluctuating in recent years, so 4 national
plans for epidemiology and rapid assessment suggest that it is
necessary to repeat the plans for epidemiology every two years. Based
on the last assessment in Iran, its rate is estimated at 5.4% (15).
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Opioid withdrawal syndrome is a symptom
associated with reduced blood levels in people
who have used drugs for a long time (16, 17).
However, the primary symptoms of withdrawal
symptoms are muscle cramps, bone, and muscle
pains, shivering, sweating (18), dizziness, cardiac
arrhythmia (19), seizures (20), and anxiety (21).
Methadone is one of the long-acting opioid-based
drugs used for opioid withdrawal (22). The reason
for the high use of this drug is that it reduces the
symptoms of withdrawal syndrome (23). The
primary effect of methadone is on the central
nervous system, which causes a state of relaxation
(24). The Welfare Organization has announced that
about 90% of drug addicts who withdraw will use
drugs again and this withdrawal does not last more
than a few weeks (25). The rate of recurrence in
another study conducted in Iran was reported at
30% (26). Drug addiction is a destructive habit (27)
and its withdrawal is associated with anxiety (28).
Anxiety is one of the reasons for its recurrence
(29, 30, and 31). The recurrence rate will be high
if anxiety is not treated. The therapeutic methods
used to reduce anxiety include meditation (32,
33), yoga (34, 35), music therapy (36, 37),
psychotherapy (38, 39), benzodiazepines (40, 41),
SSRIs (42) and herbal medicines (43, 44).

Studies have shown that Zataria multiflora is one
of the herbal medicines playing a role in reducing
anxiety (45). Zataria multiflora is a plant from the
Lamiaceae family that grows in Iran, Pakistan, and
Afghanistan (46) Zataria multiflora Boiss is a plant
with circular and oval leaves that have round
dense white buds. This aromatic shrub with a
height of 60 to 90 cm has woody branches without
leaves, while the young branches have dense and
scattered leaves that are 5 to 10 mm in size (47).
The effective compounds of Zataria multiflora
include terpenes, phenols, aliphatic alcohols,
flavonoids, saponins, and tannins. Among them,
the biologically active compounds of thymol (48,
49, and 50) and carvacrol (48, 51, and 52) have
antioxidant properties (53). Several studies have
reported that Zataria multiflora has analgesic (54)
and anti-inflammation (55) properties and is
effective in reducing digestive disorders (56),
cardiac disorders (57), and anxiety disorders (58,
59). Carvacrol is a monoterpene phenolic
compound whose structure is 5-isopropyl-2-
methylphenol and its chemical formula is C10H140
(60). Thymol is similar to carvacrol. The major
difference between them is the position of the
hydroxyl group in its structure. In other words,
carvacrol is an isomer of thymol and they have a
similar smell (61). Thymol and carvacrol can
downregulate inflammatory diseases and reduce
cell death (61). Due to their anti-anxiety (58, 59)
and anti-inflammatory (55, 61, 62) properties,
thymol and carvacrol in Zataria multiflora reduce
inflammation in the nervous system (63) and
vascular system (64), reducing the negative effects
of anxiety on the human body.

Very few studies have been conducted in this area.
We here refer to some of the studies consistent
with our study. The study by Ghaneialvar et al.
showed that T. spicata extract extracted from
thymol and thymol nano-polymer can reduce the
symptoms of morphine withdrawal syndrome (65).
Another study by Mohamed ME et al. showed that
Zataria multiflora extract can improve the
negative effects of tramadol on Purkinje cells of
the cerebellar cortex of rats (66). Another study
by Khodayar MJ et al. showed that the
administration of 200 mg/kg and 400 mg/kg of
Zataria multiflora extract and essential oil can
reduce morphine withdrawal behaviors in rats and
may be effective in reducing signs and symptoms
of opiate withdrawal syndrome in humans (67).
Another study by Komaki et al. showed that
Zataria multiflora extract can reduce anxiety
during stressful activities in rats (68). Zataria
multiflora can affect opioid withdrawal syndrome
and studies have revealed that it can reduce
anxiety caused by opioid withdrawal syndrome.
However, no study was found to investigate the
effect of Zataria multiflora on reducing anxiety
caused by opioid withdrawal. Thus, the present
study seeks to fill this gap.

Methods

The present study was a randomized double-blind
clinical trial with a pretest-posttest and a follow-
up design. The statistical population of this study
included all addicts who were referred to the Isar
Rehabilitation Clinic of Semnan City. The sample
size was considered at 20 people for each group
according to the study by Sayyah et al., who
examined the effect of Zataria multiflora essential
oil and anxiety caused by opioid withdrawal (69).
Using a purposeful sampling method, they were
divided into two groups: a Zataria multiflora group
(21 people) and a placebo group (19 people).
Diagram 1 shows this process. The inclusion
criteria included getting a consent form, using
methadone, having complete knowledge during
filling the form of consent, diagnosis of DSM5
criteria, the lack of psychological and
pharmaceutical treatments, having an age
between 18 and 60 years, having reading and
writing skills, and lack allergies to Zataria
multiflora. Also, the exclusion criteria included
unwillingness to continue participating in the
study, pregnancy for women, use of anti-anxiety
and sedative drugs, and presence of concomitant
diseases such as depression, schizophrenia, sleep
disorder, digestive diseases, and attending
psychotherapy sessions during the study. They
entered the research process after a diagnostic
interview by the clinic psychiatrist and confirming
the anxiety diagnosis. All subjects were given a BAI
before allocating the samples into groups. The
subjects who received scores of 8 and above were
studied. All samples were in the treatment stage
and received a proper dose of their methadone,
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and the methadone dose was reduced by 5 mg per
week to compare and compare the drugs.

Zataria multiflora essential oil was given to the
experimental group for 3 days, every eight hours
for 30 minutes through the nebulizer. Accordingly,
4 drops of Zataria multiflora essential oil with 10
ccs of distilled water were prepared for each
nebulization (45). The placebo group received
capsules containing 50 mg of starch. This study
was double-blind, so the subjects and the
researcher were unaware of the type of drug they
used, and the secretary of the clinic had coded the
drugs but had no interference in the study during
the treatment. If the subject was not willing to
continue treatment, he or she could be removed
from the research process. After the third day of
intervention with Zataria multiflora, the subjects
were again given the BAI. After one month, the
same inventory was given to the intervention and
placebo group again. For quantitative data
analysis, the mean of standard deviation and
repeated analysis of variance and Mann-Whitney U
were used.

Beck anxiety inventory (BAl)

The BAI was used to investigate the level of
anxiety of patients. It was developed by Beck et
al. in 1990 (70). The goal of this inventory is to
evaluate clinical symptoms and the severity of
anxiety by focusing on physical symptoms in
individuals. It was a criterion for distinguishing
anxiety and depression (71). Beck et al. reported
the internal consistency of this inventory between
0.3 and 0.92 (70). In lIran, Cronbach's alpha
coefficient of this inventory was reported at 0.92
(72). It is a self-reporting measurement tool that
measures the intensity of anxiety of a person
during the last week (72). It is scored in the range
of 0 to 3 for each item, and the total score can be
from 0 to 63. In this inventory, the scores of 0 to 7
indicate the lowest level of anxiety, the scores of
8 to 15 indicate mild level of anxiety, the scores of
16 to 25 indicate moderate level of anxiety, and
the scores of 26 to 63 indicate severe or the
highest level of anxiety (73). Each item of this
inventory measures one of the factors of anxiety in
two groups with anxiety and panic (72).
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Assessed for eligibility (n=67)

— 5 Nowilling to meet entry (n=15)

Randoimized (n=52)
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| }

Allocated to intervention (n=27) Allocated to control (n=25)

:

Lost to posttest (lack of cooperation) (n=4)

v

Lost to posttest (lack of cooperation) (n=3)

v
v

Lost to follow-up (lack of cooperation) (n=2) Lost to follow-up (lack of dooperation) (n=3)

v

Analyzed (n=21) Analyzed (n=19)

Diagram1: Random allocation of samples to experimental and control groups
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Results

The results of the study revealed that both control
and experimental groups were homogenous
regarding demographic variables such as sex,
marital status, education, and age. Its details are

standard deviation of age in the control and
experimental groups are 37.26 (15.17) and 34.91
(9.52), respectively. Based on Table 2, the Mann-
Whitney test is not significant, indicating that the
age distribution of the subjects is the same.

summarized in Tables 1 and 2. The mean and

Table 1: Demographic and medical information of subjects (chi-square tests)

group
variable levels Chi-Square P
control experimental
male 13 10
Sex fornale 6 1 0.184 1.766
Marital status ~ |-armed 8 6 0.370 0.803
single 11 15
Under diploma 9 6
diploma 3 11
education AD 3 3 0.131 7.089
BA 3 1
MA 1 0

Table 2: Mann-Whitney test results

age
Mann-Whitney U 169.000
Wilcoxon W 359.000
Z -.827
Asymp. Sig. (2-tailed) .408
Exact Sig. .421b
Table3: Descriptive statics
group Mean Std. Deviation N
placebo 36.5263 14.67564 19
pretest Zataria 35.0952 1417711 21
multiflora
Total 35.7750 14.24778 40
placebo 35.5263 13.09948 19
posttest Zataria 24.7143 8.82691 21
multiflora
Total 29.8500 12.20876 40
placebo 34.5263 13.14605 19
Follow-up Zataria 23.4762 10.63776 21
multiflora
Total 28.7250 13.00096 40
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Before analyzing the data by parametric statistics,
the normal distribution of the data should be
examined. It was examined by the Kolmogorov-
Smirnov test, and its results are reported in Table

4. As seen, the value obtained for the variable of
Zataria multiflora essential oil in the pretest,
posttest, and follow-up is not significant at the
P<0.05 level.

Table 4: Kolmogorov Smirnov test results

rou Kolmogorov-Smirnov

group Statistic df Sig.

placebo .066 19 .200
pretest Zatarla 069 21 200

multiflora

placebo 17 19 .200
posttest Zatalfla 084 21 200

multiflora

placebo .078 19 .200
Follow-up Zatalfla 186 21 055

multiflora

The results of Tables 5, 6, and 7 indicate that the
assumptions of the homogeneity of the covariance
matrix, the homogeneity of error variance, and
the equality of covariances have been fulfilled (p>
0.05). Thus, the Sphericity Assumed test is used
for data analysis, the results of which are shown in
Table 8. Based on the results obtained from
repeated measure, the scores of the effects of
Zataria multiflora essential oil (Table 8), time (P
<0.05, F = 8.973), and interaction of groups and
time (P <0.05, F= 5.064) are significant. These
results show that Zataria multiflora essential oil
scores change at the pretest, posttest, and follow-
up stages.

To identify these changes, the LSD test was used.
Its results are reported in Table 9 and Chart 2.
They indicate that there is a significant difference
between the pretest, posttest, and follow-up in
the scores of the effect of Zataria multiflora
essential oil (P<0.05). However, no significant

difference was observed between the post-test
and follow-up stages regarding the effect of
Zataria multiflora essential oil (P>0.05). The
results suggest that aromatherapy with Zataria
multiflora essential oil significantly reduced the
anxiety caused by opioid withdrawal syndrome in
the experimental group compared to the control
group (P<0.05). Table 10 presents the results.

To identify these changes, the LSD test was used,
the summary of which is presented in Table 11 and
Chart 3. Also, the interaction effect of group and
time showed that aromatherapy with Zataria
multiflora essential oil can significantly reduce
anxiety scores caused by opioid withdrawal
syndrome in the experimental groups compared to
the control in the posttest and follow-up stages
compared to the pretest stage (P<0.05, F =5.064).
Chart 4 shows its details.

Table 5- Results of Box’s M test

Box's M F Df1

Df2 Sig

6.020 0.917 6

10159.196 0.482

Table6: Levene's Test of Equality of Error VVariances

Levene statistic Df1 Df2 sig
Pretest Based on mean 0.054 1 38 0.818
Posttest Based on mean 2.048 1 38 0.161
Follow-up Based on mean 0.932 1 38 0.340

Table7: Mauchly’s Test of Sphericity

Approx.  Chi- Epsilon®
Within Subjects Effect Mauchly's W Square df Sig. ggiesesnel:ouse- Huynh-Feldt Lower-bound
.852 5.929 2 .052 .871 .933 .500
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Table8: Tests of Within-Subjects Effects (Sphericity Assumed)

Source Type Ill Sum of Squares df Mean Square F Sig. Partial Eta Squared
time 1064.045 2 532.023 8.973 0.000 0.191

time * group 600.445 2 300.223 5.064 0.009 0.118

Error(time) 4505.905 76 59.288

Table 9: Pairwise Comparisons

() time (J) time Mean Std. Sig.b 95% Confidence Interval for
Difference (I- Error DifferenceP
J) Lower Bound Upper Bound
pretest posttest 5.690" 1.467 .000 2.720 8.661
Follow-up 6.810 2.018 .002 2.724 10.895
posttest pretest -5.690 1.467 .000 -8.661 -2.720
Follow-up 1.119 1.640 .499 -2.201 4.439
Follow-up pretest -6.810" 2.018 .002 -10.895 -2.724
posttest -1.119 1.640 .499 -4.439 2.201

Estimated Marginal Means of MEASURE_1

40.00

30.00

20000

Estimated Marginal Means

10.00

oo

pre post follow

time

Chart 2: The effect of aromatherapy with Zataria multiflora essential oil on anxiety caused by opioid
withdrawal svndrome in pre —test.. nost —test. and follow -up

Table 10: Tests of Between-Subjects Effects

Source 'Sl'ype lIt-Sum- of df Mean Square F Sig. Partial Eta
quares Squared

Intercept 119861.561 1 119861.561 339.611 .000 .899

group 1804.061 1 1804.061 5.112 .030 119

Error 13411.639 38 352.938

161 Journal of Complementary Medicine Research | Volume 14 | Issue 5 | 2023 .




Zohreh Hedaryan et al: Investigating the effect of Zataria multiflora essential oil on reducing anxiety caused
by opioid withdrawal syndrome: a double-blind clinical trial

Tablell: Pairwise Comparisons

Mean std 95% Confidence Interval for
(1) group (J) group Difference (I- Errc;r Sig.b Difference®
J) Lower Bound Upper Bound
Zataria .
placebo multiflora 7.764 3.434 .030 .812 14.717
Zataria .
multiflora placebo -7.764 3.434 .030 -14.717 -.812
Estimated Marginal Means of MEASURE_1
40.00

2]

g 30.00

1]

=

®

[

2

[

= 2000

=

1]

®

E

0

w

10.00

.00

placebo thyme

Chart 3: The effect of aromatherapy with Zataria multifloraessential oil on anxiety caused by opioid
withdrawal syndrome in control and experimental groups

Estimated Marginal Means of MEASURE_1

40.00 time

Hpre
M post
M follow

30.00

2000

Estimated Marginal Means

10.00

placebo thyme

Chart 4: Interaction effect of group and time on reducing anxiety
caused by opioid withdrawal syndrome
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Discussion

The results revealed that the use of Zataria
multiflora essential oil reduces the anxiety caused
by opioid withdrawal syndrome. The present study
showed that the anxiety scores decreased in the
experimental group in the post-test and follow-up
stages compared to the control group. A study
conducted to investigate the effect of inhalation
of Zataria multiflora essential oil compared to a
placebo on the anxiety level of type 2 diabetic
patients showed that aromatherapy with Zataria
multiflora essential oil can significantly reduce the
anxiety level compared to a placebo (45). Another
study conducted to investigate the anxiety of
women in labor and the effect of aromatherapy
with Zataria multiflora essential oil on these
women showed that aromatherapy with Zataria
multiflora essential oil can reduce anxiety in these
subjects (74). Another review study reviewed
previous studies conducted to investigate the
protective effects of carvacrol and thymol, as one
of the primary polyphenols of Zataria multiflora.
Results showed that carvacrol and thymol have
strong anti-anxiety and anti-inflammation effects
(61). A review study on various medicinal plants
investigated their effects on anxiety. Its results
showed that Zataria multiflora can be effective in
reducing anxiety thanks to its carvacrol compounds
(75). In another review study on the effects of
medicinal plants on anxiety, results revealed that
the flavonoid compounds found in medicinal plants
can significantly reduce anxiety (76).

An animal study investigated the anti-
inflammatory effect of Zataria multiflora extract
on inflammation caused by lipopolysaccharides in
rats. It showed that Zataria multiflora essential oil
can reduce the inflammation caused by
lipopolysaccharides. The reduction in this
inflammation caused a significant reduction in the
anxiety of the rats in the elevated maze, open
field, and forced swimming tests (59). Another
animal study on rats showed that a diet containing
Zataria multiflora can reduce anxiety reactions in
rats (77). Another study showed that Zataria
multiflora extract can improve the negative
effects of tramadol on the Purkinje cells of the
cerebellar cortex in rats (66). Another study
revealed that the administration of 200 mg/kg and
400 mg/kg of Zataria multiflora extract and
essential oil can reduce morphine withdrawal
behaviors in rats and may be useful in reducing the
signs and symptoms of opioid withdrawal syndrome
in humans (67). Another study showed that T.
spicata extract extracted from thymol and thymol
nano-polymer can reduce symptoms of morphine
withdrawal syndrome (65).

In explaining the results, it can be stated that the
ingredients of Zataria multiflora include terpenes,
phenols, aliphatic alcohols, flavonoids, saponins,
and tannins. Among them, biologically active
compounds of thymol (48, 49, and 50) and

carvacrol (48, 51, and 52) have antioxidant
properties (53). Several studies have reported that
Zataria multiflora has analgesic (54) and anti-
inflammation (55) properties and is effective in
reducing digestive disorders (56), cardiac disorders
(57), and anxiety disorders (58, 59). Carvacrol is a
monoterpene phenolic compound whose structure
is 5-isopropyl-2-methylphenol and its chemical
formula is C10H140 (60). Thymol is similar to
carvacrol. The major difference between them is
the position of the hydroxyl group in its structure.
In other words, carvacrol is an isomer of thymol
and they have a similar smell (61). Thymol and
carvacrol can downregulate inflammatory diseases
and reduce cell death (61). Due to their anti-
anxiety (58, 59) and anti-inflammatory (55, 61, 62)
properties, thymol and carvacrol in Zataria
multiflora reduce inflammation in the nervous
system (63) and vascular system (64), reducing the
negative effects of anxiety on the human body.
Conclusion:

Inhalation of Zataria multiflora essential oil for 3
days and every 8 hours in the form of a
combination of 4 drops of pure Zataria multiflora
essential oil with 10 cc of distilled water can
significantly reduce anxiety scores in people with
opioid withdrawal syndrome. This drug with very
few side effects can be effective as a
complementary drug during treatment. However,
more studies are needed to examine the long-term
effect of this treatment.

Research limitations:

The primary limitation of this study was the
researcher’s lack of control over the samples while
taking the drugs. In other words, the subjects
might not take all the drugs timely and based on
the guidelines. Another limitation of this study
was the lack of control of the subjects in the
laboratory environment. It might increase the
possibility of errors in the anxiety questionnaire,
which was a self-reporting tool. Another limitation
of this study was the small size of the sample,
which may increase the possibility of bias in the
results. This study results can be generalized to
the patients of the Isar RehabilitationClinic in the
Semnan City and different results might be
obtained in other clinics and cities.
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