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Abstract \
@kground: Several studies have evaluated the effects of lavender essential oil on the anxiety of hemodialysis

(HD) patients, but most of them did not estimate the pooled effect size. The current systematic review and me-
ta-analysis was conducted to evaluate the effects of lavender on anxiety and fatigue among HD patients.
Methods: Eligible studies were selected based on the PRISMA steps and protocol. Literature was retrieved from
PubMed, Web of Science, Scopus databases, Cochrane, ClinicalTrials.gov, and Google Scholar Search Engines
until Sep 2022. The risk of bias and analysis were evaluated using version 2 of the Cochrane risk-of-bias tool and
STATA v.14 software, respectively. Effect sizes were pooled using random effect models.

Results: Nine studies were included. Lavender oil significantly reduced the average anxiety of HD patients
compared to the control group (SMD: -2.51, 95% CI: [-3.56, -1.45], Z=4.67, P<0.001, 12 :89.9%). Also, it signifi-
cantly reduced the average fatigue compared to the control group (SMD: -1.56, 95% CI: [-2.49, -0.63], Z=3.29,
P=0.001, 12:92.2%). Subgroup analysis indicated controversial results regarding session frequency and drop
number of lavender oil.

Conclusion: Using Lavender oil significantly reduced fatigue and anxiety in HD patients.
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Introduction

Chronic kidney disease (CKD) refers to kidney
damage lasting for more than three months orig-
inated from various factors. A significant number
of CKD patients eventually progress to end-stage
renal disease (ESRD), requiring treatment with
renal replacement therapy (RRT) (1). Hemodialy-

sis (HD) is considered the most popular and
cost-effective RRT for ESRD patients in most
countries. The global population of maintenance
HD patients is rapidly increasing (2). However,
patients on HD often face severe psychological
and social challenges brought about by CKD.
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These occurred due to frequent hospital visits,
long waiting times for treatment, feelings of un-
certainty about the future, fear of mortality, and
diminished self-confidence.

Given the importance of psychological issues,
numerous investigations have performed the
prevalence of related symptoms in HD patients,
both in Iran and other countries. HD patients
experience a high prevalence of psychiatric disor-
ders including anxiety, depression, and fatigue
(3). Anxiety, in particular, stands out as a signifi-
cant factor (4). It is characterized by worry and
irritability arising from an increased awareness of
a real or imaginary threat to the one's existence
(5, 6). Anxiety is considered a common problem
in HD patients with prevalence rates ranging
from 19% to 43% (7). Although survival time has
increased due to HD treatment, living with a life-
threatening disease can ultimately lead to death
anxiety (8). The presence of mental disorders sig-
nificantly impairs adherence to treatment regi-
mens such as follow-up HD, quality of life, hos-
pitalizations frequency, and overall mortality.
Hence, implementing effective interventions to
decrease anxiety is crucial (7).

Fatigue is another common complication experi-
enced by HD patients. It is characterized by a
persistent feeling of weakness, lack of energy, and
motivation (9, 10). Also, it considered prevalent
and bothersome problem in adults, especially
among cancer and HD patients. Fatigue can man-
ifest at any stage of the disease's progression (9,
11), associated with an increased risk of physical
and mental illnesses such as cardiovascular
events, anxiety, depression, and sleep disorders
(12, 13). Although the exact mechanisms underly-
ing fatigue remain unclear, failure to achieve HD
adequacy is related to it.

Pharmacological and non-pharmacological inter-
ventions have been proposed for managing anxi-
ety and fatigue to improve comfort during HD
and facilitate patients' compliance with treatment
over a more extended period (13, 14). Non-
pharmacological interventions, such as isometric
exercise, massage, and aromatherapy, have indi-
cated effectiveness in managing HD patients'
well-being (15, 16). Aromatherapy a form of phy-
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totherapy, which utilizes plant-derived essences,
has considered a cost-effective intervention with
minimal side effects. It involves using herbal es-
sences such as inhalation and massage to reduce
disease symptoms (17). All forms of essential oils
can be used in aromatherapy. Lavender oil is one
of the most popular essential oils that widely used
and studied in human treatment to alleviate vari-
ous mental and physical symptoms and complica-
tions (18, 19). Considering a  non-
pharmacological intervention, lavender aroma-
therapy has demonstrated cost-effectiveness and
a low incidence of side effects (20).

Studies investigating aromatherapy's effects on
HD patients have reached conflicting conclu-
sions. While one study evaluated the effect of
lavender oil (administered three times a week for
one month) on the fatigue of HD patients and
found no statistically significant difference be-
tween control and intervention groups (21), oth-
ers have suggested that aromatherapy could sig-
nificantly reduce fatigue and anxiety in this popu-
lation (22, 23).

There was no meta-analysis study to investigate
the effect of lavender on the anxiety of HD pa-
tients. However, fatigue has been studied in sys-
tematic reviews, and the results were reported
qualitatively (24). A meta-analysis study in Chi-
nese was done on fatigue among adult patients,
and HD patients were not separated in the results
(13). Moreover, another study measured the ef-
fect of different essential oils among HD patients
(25). Thus, no specific study has investigated the
effect of lavender essential oil on fatigue among
HD patients.

We aimed to investigate lavender essential oil's
effects on adult HD patients' anxiety and fatigue.

Methods

This systematic review followed PRISMA (Pre-
ferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines and the Cochrane
Handbook for Systematic Reviews of Interven-
tions (26). The present systematic review and me-
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ta-analysis protocol was approved in PROS-
PERO (CRD42022355242).

Search strategies

The search strategy was combined using the PI-
CO framework. Studies that evaluated the effect
of lavender on fatigue and anxiety severity in
adult HD patients were included in the study. A
systematic search was conducted on PubMed,

Web of Science, Scopus databases, Cochrane,
ClinicalTrials.gov, and Google Scholar Search
Engines using keywords extracted from Medical
Subject Headings (Mesh), such as “Aromathera-
py”’, “Lavender”, “fatigue”, “anxiety”’, and “He-
modialysis”, from the inception to Sep 2022. We
provided details of search in each database in Ta-
ble 1. English was the only language used in the
studies.

Table 1: Details of search conducted in the databases

Databases

Search strategy

Preliminary searches

Piloting of the study selection process

PubMed

Scopus

Google
Scholar

Cochrane

Web of

sciences

clinicaltri-
als.gov

((("Hemodialysis"[Mesh] OR "Hemodialysis" [tiab]
OR "Hemodialysis"[Title/Abstract] OR "Renal
Dialysis"[Mesh] OR "Renal Dialysis "[tiab] OR

"Renal Dialysis"[Title/ Abstract]) AN])) AND

(("Hemodialysis"[Mesh] OR "Hemodialysis" [tiab]
OR "Hemodialysis" [Title/ Abstract] OR "Renal
Dialysis"[Mesh] OR "Renal Dialysis" [tiab] OR
"RenalDialysis" [Title/ Abstract]))) AND (("Fa-

tigue"[Mesh] OR "Fatigue"[tiab] OR "Fa-
tigue"[Title/Abstract]) OR ("Anxiety"[Mesh] OR
"Anxiety"[tiab] OR "Anxiety"[Title/ Abstract])))

TITLE-ABS-KEY (“Aromatherapy” OR “Laven-

det” OR “Lavender o0il”) AND TITLE-ABS-KEY

(“fatigue” OR “anxiety”’) AND TITLE-ABS-KEY

(“Hemodialysis” OR “Renal dialysis")

("Aromatherapy" OR "Lavender" OR "Lavender
oil") AND ("fatigue" OR "anxiety") AND ("He-
modialysis" OR "Renal dialysis")

Title Abstract Keyword ("Aromatherapy" OR
"Lavender" OR "Lavender oil") AND Title Ab-
stract Keyword ("fatigue" OR "anxiety") AND
Titde Abstract Keyword ("Hemodialysis" OR "Re-
nal dialysis")

((TS=("Aromatherapy" OR "Lavender" OR "Lav-
ender oil" )) AND TS=("fatigue" OR "anxiety" ))
AND TS=("Hemodialysis" OR "Renal dialysis")

Condition or disease :("Hemodialysis" OR "Renal
dialysis") AND Intervention/Treatment: ("Aroma-
therapy" OR "Lavendet" OR "Lavender oil") AND

Other terms: ("fatigue”" OR "anxiety")

A total of 1,731 arti-
cles were found by
combining keywords
with Boolean opera-
tors (AND, OR). The
search strategy com-
prised the selection of
Mesh fields as well as
the title/abstract to
refine the query in the
search box.
After utilizing the
advanced search op-
tion and narrowing
down the selection to
the title, abstract, and
keywotds, a total of
29 studies were dis-
covered.

2800 articles were
eligible based on

search strategy.

We gathered 39 re-
search papers through
an extensive search.
Our search strategy
included considering
the title, abstract, and
keywords.

After using advanced
search and combining
keywords with search
operators, a total of
26 articles were dis-
covered.

Three study protocols
have been registered.

Irrelevant articles and non-RCT designs
(review, letter, case reports and, etc.) were
excluded (n=1750). Abstracts and full text
of remaining articles were checked and 7
studies were identified as suitable for data
extraction. Also, references and citations
within each eligible article were assessed,

resulting in the analysis of 2 additional
studies.

12 articles were in line of our purpose.
Finally, 5 studies were eligible to assess the
full-texts that were similar to the studies
found in PubMed databases.

Out of the total 1,778 articles, none of
them aligned with the study aims. Howev-
er, out of the 26 full-texts that were exam-

ined, only 7 articles were found suitable
for data extraction.

12 studies were identified as suitable to

assessed the full-texts. Finally, 7 articles
were considered to extract their data.

14 articles were evaluated, and 5 full-texts
wete included in the final analysis.

One study was telated to the inclusion
criteria.

Two authors conducted the database searches
independently (MF, GRM). Discrepancy between

541
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which includes conference presentations, expert
opinions, dissertations, research and committee
reports, and ongoing research, was not thorough-
ly searched and, therefore, not included in the
review and meta-analysis. The term "grey litera-
ture" refers to written works created in print and
digital form but not peer-reviewed or under the
control of for-profit publishers (27).

Inclusion and exclusion criteria

The inclusion criteria were articles in which he-
modialysis patient, age over 18 years, use of aro-
matherapy with lavender oil, comparison with a
control or placebo group, English article lan-
guage, and outcomes of anxiety or fatigue were
investigated. Also, Exclusion criteria included
lack of access to the full text of articles and quali-
tative, letters to the editor, quasi-experimental
and review studies.

Study selection

The systematic review's data were managed with
EndNote 8X. Based on the inclusion and exclu-
sion critetia, the studies for this review were cho-
sen separately by the two researchers (MF,
GRM). Any disagreements between the first two
researchers were resolved during a third re-
searcher's selection of the studies (LJ]). Duplicate
articles were initially weeded out by looking at the
titles, abstracts, and full texts of article. Refer-
ences were finally carefully examined to prevent
data loss.

Data extraction

Data extraction was carried out independently by
two investigators (MF, KY). Using a structured
form, the following details were extracted from
the eligible studies: first author name, year of
publication, country, sample size, duration and
dose of lavender aromatherapy intervention, fre-
quency of aromatherapy sessions, scales to meas-
ure outcomes, fatigue and anxiety severity score,
and key findings of studies. Required data for
meta-analysis were entered into an Excel file.

Risk of bias

Available at:  http://ijph.tums.ac.ir

Using the Cochran tool (version 2) for clinical
trial research, two authors independently assessed
the risk of bias in RCT studies (MF, GRM). The
biases in this tool include insufficient outcome
data, selective reporting, blinding of participation
and individual, random sequence generation, al-
location concealment, and blinding of outcome
evaluation. High, low, and non-reporting were
the three classifications for bias risk (28).

Statistical analysis

Quantitative analysis was performed in STATA
software version 14. The degree of heterogeneity
was checked with the 12 statistic. Due to the het-
erogeneity of over 50%, the random effects
model was used to estimate the standard mean
difference (SMD) as the pooled effect size. The
forest plot was used to report the effect sizes.
Also, Sub-group analysis was applied to check the
source of heterogeneity. Publication bias was de-
termined by visual inspection of the funnel plot.
Egger and Begg's tests were used to evaluate the
publication bias quantitatively. The trim and fill
method was done to correct the publication bias
(29, 30). Sensitivity analysis evaluated each study's
effect on the pooled effect size. We considered a
95% confidence interval to determine the signifi-
cance level.

Results

Search results

Finally, nine studies related to anxiety (22, 31-34)
and fatigue were included in the final analysis (21-
23, 35, 36) (Fig. 1). The characteristics of the in-
cluded RCTs are outlined in Table 2. One study
reported both outcomes (22). In all studies, lav-
ender was administered through inhalation. In
two studies The State-Trait Anxiety Inventory
(STAI) (31, 32) was used in measuring anxiety,
while the other three studies (22, 33, 34) em-
ployed different tools. Three studies measured
the outcome of fatigue with the Fatigue Severity
Scale (21-23), while others used various other
tools (35, 36) (Table 2).

542



Iran J Public Health, Vol. 53, No.3, Mar 2024, pp.539-552

[ Identification of studies via databases and registers ] [ Identification of studies via other methods }
o Records removed before screening: R.scm_ds idergiﬁed from:
= Records identified from: + Duplicate records removed (n=900) Websites (n=0)
b « Databases (n = 4,628) > * Records marked as ineligible by Organisations (n= 0)- "
g + Registers (n=0) automation tools (n=0) Citation searching (n.=102)
- & etc
g * Records removed for other reasons
= (0=0)
—_ l Records excluded
Records screened based on title and abstract * Not in line with gm_research (0=3517)
(n=3728) — ¢ Case reports, editorial letters,
conferences papers and dissertations,
l reviews etc. (n=102)
Reports sought for retrieval Reports not retrieved
oan Reports sought for retrieval (n=109) > Reports not retrieved (n=77) (n=2) (n=0)
K|
l
)
@
v
Reports assessed for eligibility Reports excluded: soibilite
(a 22) glotty | » Worked on other outcomes (n=13) Reports assessed for eligibility » Reports excluded:
+ Insufficient data (n=0) (@=2) + Inappropriate study design
+ others (n=10) or outcomes (n=0)
Studies included in qualitative analysis
3 (e
K Studies included in quantitative analysis
< (n=9)
|

Fig. 1: Flow diagram of study selection

Table 2: Basic characteristics and main results of the studies included in the systematic review and meta-analysis

First Au- Sample o Con- Typeoflnter- o Aromatic type Tool Out- Main results
thor/year  sige (Con- trol vention e Number of come
trol/Place o plq aromatherapy
bo cebo sessions
/Interventi e Dosage
on) ®  Duration
(min)
Ozen, et 24(11/0/1 -R/C Lavender es- e Inhalation STA Anxi- Lavender aromatherapy
al., 3) -None sence was di- e 12 1 ety could be a good option
2022 (31) luted with e 3 drops _for reducir_lg the pain, anx-
sweet almond . 3 iety, and discomfort level
oil at a ratio of of HD patients.
1:10
Sahin et 74(0/38/3 -none 100% lavender e Inhalation State Anxi- halation of lavender aro-
al., 6) - Olive essential oil e three times - ety matherapy was effective in
2021 (32) oil 2 week Trait relieving pain of AVF
e Five drops Anx- puncture and anxiety in
Oil 5% iety patients
In-
e 5
ven-
tory
(ST
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Table 2: Continued...

Karadag, 60(30/0/3 -R/C
et al,, 2019 0) -None
37

Senturk, et 34(17/0/1 -R/C

al., 2018 7) -
(45) Non
e

Kiani, et 7035/0/3 -R/C

al., 2016 5) -None

(34)

Rahimi, et 62(0/31/3 -R/C

al., 2022 1) -sweet

(35) almond
oil 100%

2-mL lavender
+98-mL water
2%)

Lavender oil
was supplied
to the
intervention
group in 15-
mL lightproof
blue bottles
that were
tightly closed
with a metal
lid to prevent
volatility

5% lavender
essence com-
bined with
sweet almond
oil

lavender es-
sence with a
concentration
of 7% (diluted
1:10 with
sweet almond

Inhalation
30 days (2
or 3 times
a week)

2

20

Inhalation
1 week

2

30

Inhalation
This
method
was done
daily two
times dut-
ing four
weeks in
hemodial-
ysis ward
and home
2

15-20

Inhalation
3 times a
week

for 4
weeks

2

Al)

Beck Anxi-
Anx- ety -
ety  Fa-
In- tigue
ven-

tory
were

Fa-
tigue
Se-
veri-
ty
Scale

- Anxi-
Ham ety
ilton

Anx-

iety

As-

sess

ment

Scale

Spiel  Anxi-
berg ety
anxi-

ety

scale

Piper Fa-
Fa-  tigue
tigue

Scale

Mean scores of fatigue
and anxiety decreased sig-
nificantly following
aromatherapy and also
fatigue and anxiety levels
declined

The mean score of total
and subdimensions of
Hamilton Anxiety
Assessment Scale of inter-
vention group and control
group was significantly
different

there is a significant dif-
ference between state and
trait anxiety marks in ex-
amined

groups according to one
sided variance analysis

aromatherapy

with lavender essential oil
can significantly reduce
the

severity, total, and subdi-
mension scores of fatigue
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Table 2: Continued...

oil)
Ahmady, 60(0/30/3 -R/C 100% putre
et al,, 2019 0) - distilled
(23) water
Hassanza-  70(35/0/3 -R/C 5% lavender
deh, et al, 5) -None essential oil
2018 (36)
Bagheri- 5930/0/2 -R/C lavender
Nesami et 9) -None essence 5%
al., 2016
@1)

half hour

of each

HD ses-

sion

Inhalation Fa-  Fa- aromatherapy with laven-
14 days: tigue tigue  der essential oil and or-
six inter- Se- ange essential oil was an
ventions veti- effective way to reduce the
at the ty fatigue, significantly
hospital Scale

and eight

interven-

tions at

home were

pet-

formed.

5

30

Inhalation  brief  Fa- Aromatherapy

This fa- tigue  with lavender essential oil
method tigue can decrease the level of
was fol- in- fatigue in the patients un-
lowed in ven- dergoing hemodialysis
the dialysis 1Y compared to Benson re-
ward and (BFI laxation techniques

at )

home

twice a day

for four

weeks

2

15-20

Inhalation Fa-  Fa- No statistically significant
consecu- tigue tigue  differences were observed
tive three Se- between the two groups in
times a veri- terms of the

week for 4ty fatigue scores

weeks Scale

3

10

Risk of bias evaluation

Randomization sequence generation was high
risk in three studies (31, 34, 35); the remaining
three did not imply it (22, 32, 33 ). One article
had high bias (33), another showed low bias (36),
and the other did not mention the concealment
of random allocation. Blinding of the participants

545

was not done in three studies (23, 31, 33) while
the rest did not indicate this issue. The evaluation
was not blinded in one study (33), but in three
other studies, the evaluator was blinded (21, 31,
35), while the rest did not mention it. The loss of
samples in the included studies did not affect the
results. In two studies, we found that the sample
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sizes in the intervention and control groups were
insufficient and considered a high risk of bias (31,
33) (Table 3).

Table 3: Risk-of-Bias of included studies based on Rob II.

Tools name Rob 11
=
g 5
B o =) . 5
Items g = 5 2 3 v
5 g & 2 5 <
2 2 B R = g a ©)
0 Q A o Q @ . 5
g P T M =4 o 3 I}
o e} o ) =
=} o} = 9 o g = o
Author name a 5 2 R 5 & e g
g 8 I o @ Q &
e = g 2 8 g. s
=] ae) ©n
o 8 <3 4 o O%
= ) = %) o,
= 7 8 z ]
o = 8
- 2
Ozen, et al., 2022 - ? - + + + B
Sahin et al., 2021 ? ? ? ? + + +
Rahimi, et al., 2022 - ? ? + + + +
Karadag, et al.,2019 ? ? ? ? + + +
Ahmady, et al., 2019 + ? - ? + + +
Hassanzadeh, et al., 2018 - + ? ? + + +
Bagheri- Nesami et al., 2016 + ? ? + + + +
Senturk, et al., 2018 ? - - - + + _
Kiani, et al., 2016 - ? ? ? + + +
?: Unclear/ +: Low risk/ -: High risk/
Clinical efficacy P<0/001, 12:89.9%, Fig. 2). Also, atomatherapy
The results showed that aromatherapy reduced decreased the average intensity of fatigue com-
the average anxiety of HD patients compared to pared to the control group, which was also statis-
the control group, which was statistically signifi- tically significant (SMD: -1.56, 95% CI: [- 2.49, -
cant (SMD: -2.51, 95% CI: [-3.56, -1.45], Z=4.67, 0.63], 2=3.29, P=0.001, 12:92.2%, Fig. 3).
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Study %

ID SMD (95% CI) Weight
T
I

Ozen, et al —_— -3.48 (-4.78,-2.17)  16.98
1
|

Sahin, et al —e -3.78 (-4.55,-3.02)  20.45
1
|

Karadag, et al —— -1.81(-2.41,-1.21) 21.34
!
|
|

Senturk, et al + -2.65(-3.58,-1.71)  19.44
‘
|

Kiani, et al ! —a— -1.11 (-1.62,-0.61)  21.80
|

Overall (I-squared = 89.9%, p = 0.000) <> 2.51(-3.56,-1.45)  100.00

NOTE: Weights are from random effects analysis

T * T
-4.78 0 4.78

Fig. 2: Effects of aromatherapy with lavender on anxiety

Study %

D SMD (95% CI) Weight
Rahimi, et al ﬂE-I— -1.38 (-1.94,-0.82)  20.21
Karadag, et al —ii— -1.65 (-2.24,-1.06)  20.04
Ahmady, et al W:—.— -1.13 (-1.68,-0.59)  20.26
Hassanzadeh, et al —_—

3.52(-4.28,-2.77)  19.05

Bagheri-Nesami, et al —a -0.25 (-0.76, 0.26) 20.43

Overall (I-squared = 92.2%, p = 0.000) @ -1.56 (-2.49, -0.63) 100.00

NOTE: Weights are from random effects analysis

T * T
-4.28 0 4.28

Fig. 3: Effects of aromatherapy with lavender on fatigue

Sub-group analysis and the concentration of the essence used (pure
The results of the sub-group analysis according and diluted) indicated that the use of lavender
to the duration of the intervention in each ses- significantly reduced the intensity of anxiety in
sion (<15 min, >15 min), the number of drops in the intervention group compared to the control
each intervention session (=2 drops, >2 drops), group (Table 4).

547 Available at:  http://ijph.tums.ac.ir




Firooz et al.: Effect of Lavender Aromatherapy on Anxiety and Fatigue ...

Table 4: Results of sub-group analysis

Source Sub-categories Number Effect Lower Upper V4 P (%)
of studies sige CI CI
(SMD)
Scale Fatigue 3 -1.00 -1.81 -0.19 2.42 0.016 84.8
Severity Scale
Other 2 -1.19 -1.93 -0.45 2.27 0.023 95.0
Sessions number < 12 sessions 3 -1.08 -1.95 -0.22 2.46 0.001 86.5
>12 sessions 2 -2.31 -4.66 0.03 1.94 0.053 96.0
Drops ~ Number <2 drops 3 -1.01 -3.35 -0.98 3.55  <0.001 90.8
g pet Session >2 drops 2 -0.69 -1.55 0.18 1.55 0.12 81.4
o Control No intetvention 3 -1.79 -1.04 -0.86 1.98 0.048 96.0
o Placebo 2 -1.25 -2.44 -0.70 6.31 <0.001 0.0
Duration <15 min 2 -3.70 -4.37 -3.04 10.97  <0.001 0.0
>15 min 3 -1.78 -2.58 -0.98 436  <0.001 77.5
Drops ~ Number <2 drops 3 -1.78 -2.58 -0.98 10.97  <0.001 77.5
_ perSession >2 drops 2 -3.70 437 304 1097 <0001 0.0
g Lavender concen- 100% lavender 2 -3.25 -4.36 -2,14 572 <0.001 70.6
E tration essential oil
< Diluted oil 3 -1.96 -2.98 -0.94 3.77  <0.001 83.3

The results of the sub-group analysis in each of
the subgroups according to the scale (other, Fa-
tigue Severity Scale) and the type of control
group (placebo and routine care) found that lav-
ender significantly reduced the severity of fatigue
in the intervention group, the control group (Ta-
ble 4). Lavender intervention in the groups that
applied less than 12 sessions reduced the intensity
of fatigue in the intervention group compared to
the control group (P=0.001). However, this re-
duction was borderline significant in the group
with more than 12 sessions (P =0.05). Compari-
son of the intervention and control groups in
studies that the number of drops was more than
two drops found no statistically significant differ-
ence between the intervention and control
groups (P=0.18) (Table 4).

Funnel plot with pseudo 95% confidence limits

ES

Sensitivity analysis

Sensitivity analysis showed that the overall effect
sizes regarding the effects of lavender oil on anx-
iety (CI range: -4.17, -1.16) and fatigue (CI range:
-2.90, -0.36) did not depend on a single study.

Publication of bias

Based on the visual inspection of the funnel plot,
we found an asymmetry; however, when we did
the Begg (P=0.22) and Egger's regression tests
(P=0.13), no significant publication bias was seen
for the effects of lavender on anxiety (Fig. 4).
Also, Egger’s regression test indicated possible
publication bias for the effects of lavender on
fatigue intensity (P= 0.006). Therefore, we did
the trim-and-fill method and found that adding
missing studies did not change the overall effect
size (SMD: -1.56, 95% CI: -2.49, -0.63).

Funnel plot with pseudo 95% confidence limits
=

seES

-4 -3 -2 -1 0
ES

Fig. 4: Funnel plot for outcome of anxiety (left) and fatigue (right)
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Discussion

We aimed to investigate the effect of lavender on
the anxiety and fatigue in HD patients. Using lav-
ender oil significantly reduced fatigue and anxiety
among the target group.

A meta-analysis study examining the effects of
different essential oils on the fatigue of HD pa-
tients reported a significant effect of lavender,
decreasing fatigue by 1.14 in the intervention
group compared to the control group (38). This
research included six articles with a RCT design,
using essential oils such as lavender and orange.
The reduction in fatigue observed in the men-
tioned study was lower than in the present meta-
analysis, which can be attributed to the use of
different essential oils. In our study, we specifi-
cally focused on the effects of lavender. Another
meta-analysis evaluated the effect of aromathera-
py on the fatigue in adult patients, with seven of
the final studies were related to the effect of lav-
ender on fatigue. It was found that lavender sig-
nificantly reduced the fatigue in various patients,
such as cancer, hemodialysis, and experiencing
postpartum fatigue (13). The effect size of laven-
der essence on fatigue in that study was reported
0.72, whereas in our study, it was 1.56. This dif-
ference in effect size can be attributed to the pa-
tients included in the study, as well as the dose
and duration of lavender aromatherapy. The cur-
rent study was focused on HD patients, so it spe-
cifically addressed the effect of lavender on pa-
tients' fatigue. The literature review highlighted
that most of the meta-analysis studies on the fa-
tigue in HD patients are concentrated to the ef-
fects of intradialytic exercise. Using the results of
fifteen parallel RCT studies, this intervention
showed a significant reduction in fatigue of 0.81
in the intervention group compared to the con-
trol group, which was a smaller reduction com-
pared to the lavender intervention (39). One of
the strengths of this study is the higher number
of included studies with RCT design.

One study did not show a statistically significant
effect of lavender on the fatigue of HD patients,
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while the other four studies reported essential oil
significantly reduced this outcome. The study
that did not find a significant effect administered
three drops of 5% essential oil for 12 sessions.
We did not find a convincing reason for this non-
significant result compared to the other four
studies; however, the small sample size in this
study could be an influential factor (21). Also,
aromatherapy insignificantly decreased patients'
fatigue in studies that administrated more than
two drops of lavender and had more than 12 ses-
sions. Considering the small number of studies in
subgroup analysis, further research is required to
further explore this phenomenon.

The use of lavender essential oil significantly re-
duced the anxiety of HD patients. So far, no me-
ta-analytic study has investigated aromatherapy
on the anxiety of HD patients, although its effect
has been investigated in other diseases. A meta-
analysis aimed to evaluate the effect of lavender
on the anxiety of different patients, and the re-
sults suggested a significant effect size of 0.72
(40). This finding was in line with the results of
the present study, which had an effect size of
2.51.

The present study evaluated the effect of laven-
der essence on the anxiety of HD patients. This
difference in effect size can be related to the var-
ious effects of lavender essence on different pa-
tients, which is necessary to pay attention to in
future studies. Also, most of the meta-analyses
on anxiety in HD patients are related to investi-
gating the effects of music therapy. The result of
music therapy on the anxiety of HD patients
based on five RCT articles showed a reduction of
0.52 in the intervention group compared to the
control group, while the use of lavender reduced
anxiety by 2.51. Future studies can compare these
two interventions.

We specifically considered articles published in
English language. The inclusion or exclusion of
studies reported in the local language poses a sig-
nificant challenge when conducting a systematic
review to published results in language English
journals. Some researchers argued that authors
are more likely to publish their significant find-
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ings in English journals, while they are report the
non-significant research findings in the local
journals. Additionally, result from a review study
demonstrated no evidence of a systematic bias
resulting from the use of language restrictions in
systematic review-based meta-analyses (41, 42).

Usually, children with CKD undergo peritoneal
dialysis and therefore experience different condi-
tions compared to those undergoing HD. More-
over, age group is an effective factor on the in-
tensity of anxiety and fatigue (43). Although, no
study was excluded from the current review due
to different age group. Also, we only included
RCT design studies in final analysis. Quasi-RCT
studies have a high risk of bias due to the lack of
randomization and occupy a lower position in the
pyramid of evidence (44). As a solution, it is pos-
sible to separately analyze the results of each
study design and then draw general conclusion.

Limitations

The small number of studies can be one of the
limitations of the present study, which affects the
results of the sub-group analysis; however, this
study can trigger researchers to pay more atten-
tion to this issue. Using different tools to meas-
ure both outcomes can be another limitation, alt-
hough SMD was used in the analysis to estimate
the effect size. We included articles written in
English, but future studies could focus on articles
published in local databases. Although RCT's and
non-RCTs studies had different position in the
evidence pyramid, upcoming research can sepa-
rately analyze and compare their results. This ap-
proach can assist to use of broader range of evi-
dences and enhance decision-making.

Conclusion

Using Lavender significantly reduced fatigue and
anxiety in HD patients. The sub-group analysis
results found that more studies are needed to
evaluate the effects of session frequency and the
number of drops on fatigue and anxiety out-
comes.
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