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1. Introduction 

Insomnia, a common sleep disorder is a critical 

worldwide concern and is often associated with an 

ever- increasing health burden [1‒4]. Grandner et al., 

[4] observed that sleep is indispensable for proper 

growth, learning and memory, regulatory processes, 

cardiovascular and metabolic functions of the body. 

The same authors noted that sound sleep is associated  

 

with optimal health and a good quality of life. They 

equally observed that modifications in 

immunological functions and a heightened risk of 

cardiovascular and metabolic diseases often occur as 

a result of sleep deprivation and circadian rhythm 

disturbance. Insomnia management comprises of 

pharmacological medicines or psychological 
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 Abstract 
Article Information Salvia officinalis (common sage) is a plant with growing attention as a medicinal herb. 

However, little or no attention has been paid to its use in the management of insomnia. 

This study aimed to assess the efficacy of Salvia officinalis leaf tea compared to that of 

chamomile tea in managing insomnia. A randomized single-blind controlled pilot trial 

that involved 30 subjects with primary insomnia: aged 20-60 years was used for the 

study. It was a hospital based study, where the participants were randomly assigned 

into two groups of 15 each- chamomile tea (commonly used herbal medication) for the 

treatment of Insomnia and Salvia officinalis leaf tea. Each group received 2 g. of tea, 

(chamomile tea or Salvia officinalis leaf tea) once a day for 14 days. The primary outcomes 

were the severity of insomnia {Insomnia Severity Index (ISI)} and the quality of sleep 

{Pittsburgh Sleep Quality Index (PSQI)} while the secondary outcomes were stress levels 

(ST-5), satisfaction and safety. Outcomes were assessed on the 7th and 14th day of 

treatment and on the 21st day post intervention. There were decreases in the Insomnia 

Severity Index (ISI), enhanced Pittsburgh Sleep Quality Index (PSQI) and decreased 

stress levels (ST-5) at p < 0.05. No significant differences were observed between the 

groups (p > 0.05). The study showed that Salvia officinalis could be used for insomnia 

symptoms’ management. 
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therapies. Non-benzodiazepine sedative-hypnotic 

drugs have been used. Cognitive behavioral therapy 

for insomnia is the gold standard for the management 

of insomnia in man, with pharmacologic options such 

as low-dose doxepin, melatonin, ramelteon and dual 

orexin receptor antagonists [5]. However, these are 

commonly associated with adverse effects, such as 

forgetfulness, impairment of psychomotor function, 

daytime weariness, tolerance and dependency. It is 

also hampered by variables such as time, exposure 

and effort. This has led to the exploration and 

investigation into proper and effective traditional 

formulations particularly in Thailand region in Asia 

of which the chamomile herbal tea is used for 

insomnia remedy [6]. Chang and Chem [7], 

documented that chamomile tea contains apigenin, 

which is a flavonoid, known for its calming properties 

and high affinity for benzodiazepine receptors. 

Insomnia is associated with significant illness, thus 

increasing the risk of depression, cardiovascular 

diseases and mortality [8]. Nowadays, there is ever-

growing interest in the use of herbs for the 

treatment/management of metabolic and 

cardiovascular disorders that are associated with 

insomnia. Salvia officinalis (Common sage) from the 

family Lamiaceae with characteristic attractive flavor 

is used as herbal medicine in the management of 

various diseases [9‒13]. It is cultivated worldwide and 

grows well in Nigeria, particularly in Vom-Jos, 

Plateau State [9]. It has also been successfully 

cultivated in our garden at Asaba-Delta State (Fig. 1). 

 

 
 

Figure 1. Cultivated Salvia officinalis (common sage) leaf 

plant at Asaba garden.   

 

Salvia officinalis has been used in the management of 

cerebral ischemia, memory disorders, depression and 

Alzheimer’s disease [14-17]. Presently, there is no 

clinical evidence showing that Salvia officinalis leaves 

can be used to manage insomnia in patients. Therefore, 

this study aimed to investigate the efficacy of Salvia 

officinalis leaf tea in individuals with insomnia and to 

compare its effectiveness with that of chamomile tea 

used in Thailand for the management of insomnia. 
 

2. Materials and methods 

2.1. Herbal teas for insomnia    

Chamomile flower tea packet weighing 10 g. weight 

was sourced and purchased from Thailand. Salvia 

officinalis plant leaves was obtained from Vom-Jos, 

Plateau State and identified/authenticated by a 

Botanist (Dr Michael, Ozioma Emmanuel) with a 

voucher number DELSU #134 for future reference at 

Delta State University, Abraka-Nigeria. The green 

and fresh sage leaves were cleaned, and dried in the 

shade. They were then exposed to hot air at 60 OC for 

three hours. Both the Chamomile flower tea and the 

dried leaves of Salvia officinalis were coarsely ground 

and 2 g. of each were taken. 
 

2.2. Study design and patients 

A randomized single-blind pilot study was carried 

out at Alfa Medical Centre and Zawan Catholic 

Hospital in Jos, Plateau State, from December to July, 

2024. A total of thirty participants were recruited for 

this research with the following inclusion criteria: a) 

Males and Females of age 20-60years. b) Subjects 

showing an insomnia severity score between 18 and 

21 i.e. mild and moderate insomnia, with one or more 

of these symptoms: difficult initiating sleep i.e. taking 

more than 30 min to fall asleep; difficulty maintaining 

sleep; inability to resume sleep after waking up; 

waking earlier than wanted without being able to 

return to asleep; un-refreshing sleep and daytime 

dysfunction happening at least 3 times weekly for a 

period of less than six months. The 

subjects/participants voluntarily completed the 

informed consent form. The following exclusion 

criteria were observed: a) pregnant women in the 

lactation period; b) subjects with a history of allergic 

reactions to herbal products, food or medications, c) 

subjects with diabetes, coronary vascular disease, 

renal, hepatic or pulmonary disorders, d) subjects on 

sleep medication, psychiatric medications, 

antidepressants, anti-anxiety medications as well as 
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those who are habitually addicted to tobacco, alcohol, 

coffee and tea. 
 

2.3. Ethical approval    

Ethical approval for the study was obtained from the 

Ethical Committee of the Alfa Hospital with Ref: EC 

20 TCR2401.12. 
 

2.4. Treatments 

There was proper interaction with the Clinical 

Officers of the Alfa Hospital to identify the volunteers 

with an overview of the study and its aims. The 

subjects were randomly distributed to the 

intervention groups for Salvia officinalis leaf and the 

chamomile teas both on the part of the assessors and 

subjects. The subjects/participants in each of the 

group were later evaluated using the Insomnia 

Severity Index (ISI), Pittsburgh Sleep Quality Index 

(PSQI) and Stress Level (ST-5). They were given 

standard glass tumblers each containing 2 g. of dried 

Salvia officinalis leaf tea or a chamomile tea bag which 

was steeped for 5 min in 120 mL of clean boiled hot 

water. The participants/subjects in each group drank 

the decoction at night i.e. 30 min before sleep, for two 

weeks. 
 

2.5. Measurements of outcomes 

Outcomes were assessed at baseline, after 7th and 14th 

day treatments and at 21-day post- intervention 

follow-up, making a total study period of 3 weeks. 

The primary outcome was severity of insomnia and 

sleep quality, measured using the Insomnia Severity 

Index (ISI) [17] and the Pittsburgh Sleep Quality Index 

(PSQI) [18]. The ISI score spans from 0-28, with higher 

values indicating more severity of insomnia. The 

score was evaluated as follows: Score of 0-7 allow the 

absence of insomnia, 8-14 signify mild insomnia, 15-

21 suggest moderate insomnia, 22-28 indicate severe 

insomnia. The Pittsburgh Sleep Quality Index (PSQI) 

score which is the sum of all component values is 

known as the PSQI global score (i.e. ranging from 0-

21), a score beyond five (5) depicts poor sleep quality. 

The secondary outcome was the stress level, assessed 

by the Srithanya Stress Test (ST-5) [19]. The 

assessment comprises five elements. The evaluation 

criteria are as follows: scores of 0-4 show the absence 

of stress; 5-7 signify light stress; 8-9 reflect moderate 

stress; while 10-15 imply severe stress. All outcome 

markers were assessed at baseline and weekly  

throughout the treatment period. 
 

2.6. Statistical analysis 

Data analysis was performed using SPSS version 22.0 

at a significance level of 0.05. The subjects’ 

characteristics and comparative data are shown as 

frequency and percentage for categorical variables 

and as the mean and standard deviation for 

continuous variables. Chi-square was used to 

compare the herbal tea’s satisfaction experience of the 

two groups. Significant changes in primary and 

secondary outcomes after 7th and 14th day treatments 

as well as during the 21-day post-intervention follow-

up were evaluated using repeated measures analysis 

within and between groups. 
 

3. Results  
3.1. Characteristics of the investigated subjects                   

Thirty subjects/participants passed the inclusion 

criteria and were randomly grouped into either   

chamomile tea (n=15) or Salvia officinalis leaves tea 

(n=15). The baseline characteristics of the subjects are 

shown in Table 1. No significant differences (p > 0.05) 

were observed in the baseline characteristics between 

the two groups. 
 

3.2. Efficacy of herbal teas on the primary outcomes in 

subjects with insomnia 

The assessment of the Insomnia Severity Index (ISI) 

and Pittsburgh Sleep Quality Index (PSQI) in both 

groups utilizing repeated measurement statistics 

showed substantial decreases in ISI and PSQI Scores 

after 7th and 14th day treatments as well as at the 21-

day post-intervention follow up (p < 0.05) relative to 

the baseline measurements prior to tea intake. Salvia 

officinalis leaf tea and chamomile tea decreased ISI 

Scores on day 7, showing scores of 7.16 ± 3.12 and 7.48 

± 1.76, respectively with no significant (p > 0.05) 

clinical insomnia. The results showed that Salvia 

officinalis leaf tea and chamomile tea might enhance 

sleep quality within 7-day consumption. Nonetheless, 

a PSQI score of over 5 units indicates inadequate or 

poor sleep. Also, a comparative evaluation of the 

groups showed no significant (p > 0.05) variables in 

the average ISI and PSQI scores before and after tea 

intake on days 7, 14 and 21 (Table 2). 
 

3.3. Efficacy of herbal teas on the secondary outcomes in  

subjects with insomnia 
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Table 1. The characteristics of the study subjects/participants.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 2. Chamomile and Salvia officinalis (common sage) leaf teas’ ISI, PSQI & ST-5 Comparison Scores, within and between 

groups.  
 

Scores Day 
Chamomile tea 

(Mean ± SD) 
Results 

Common sage leaves tea 

(Mean ± SD) 
Results P -Value 

ISI 

0 16.14 ± 3.48 Moderate 13.36 ± 2.82 Mild 0.16 

7 7.48 ± 1.76* No insomnia 07.16 ± 3.12* No insomnia 0.61 

14 06.36 ± 3.12* No insomnia 06.04 ± 3.16* No insomnia 0.78 

21 06.12 ± 2.18* No insomnia 06.36 ± 3.76* No insomnia 0.83 

PSQI 

0 11.48 ± 2.36 Poor sleep 11.13 ± 2.12* Poor sleep 0.57 

7 07.01 ± 1.96* Poor sleep 07.26 ± 3.10 * Poor sleep 0.88 

14 04.58 ± 2.26* Good sleep 04.86 ± 3.16* Good sleep 0.46 

21 04.42 ± 3.34* Good sleep 05.98 ± 3.71* Poor sleep 0.41 

ST-5 

0 08.28 ± 2.52 Moderate stress 07.48 ± 1.92 Mild stress 0.42 

7 04.62 ± 3.29* No stress 04.60 ±1.38* No stress 0.38 

14 03.48 ± 3.12* No stress 03.12 ± 2,12* No stress 0.51 

21 03.32 ± 2.86* No stress 02.91 ± 2.36* No stress 0.68 

*Statistically significant (p < 0.05) compared to Day 0 

 
 

In this study, the Salvia officinalis leaf tea group had a 

stress rating of 7.48 ± 1.92, while that of the chamomile 

tea group was 8.28 ± 2.52. This study revealed that 

after tea consumption the stress rating (ST-5) in each 

group decreased significantly (p < 0.05) after 7th and 

14th day treatments and at the 21-day post-

intervention follow-up. Equally, both groups of tea 

effectively decreased stress levels to zero after 7 days 

of teas intake.  Likewise, the comparison of stress 

scores (ST-5) within the two groups of tea showed no 

significant (p > 0.05) changes in ST-5 scores before and 

after tea intake at 7th and 14th day treatments and at 21-

day post intervention follow-up (Table 2). 
 

3.4. Satisfaction and negative side effects with herbal teas 

The investigation of satisfaction after the intake of 

both teas revealed that the average satisfaction ratings 

for color, preparation techniques and relief of 

insomnia symptoms were very sound. The 

comparison between the two groups was insignificant 

(p > 0.05), however, satisfaction with the fragrance and 

flavor of both Salvia officinalis leaf tea and chamomile 

tea was modest.  A total satisfaction score for Salvia  

 

 

Characteristics 
Chamomile tea 

(n = 15) 

Common sage 

(n = 15) 
P – value 

Gender No. (%) No. (%)  

Male 4 (26.67) 4 (26.67) 1.00 

Female 11 (73.33) 11 (73.33)  

Age (years)    

< 30 10 (66.67) 9 (60.00) 0.63 

31-40 3 (20.00) 4 (26.67) 

- 50 2 (13.33) 2 (13.33) 

> 50 0 (0) 0 (0) 

Known disease   1.00 

None 12 (80.00) 12 (80.00) 

Existence 3 (20.00) 3 (20.00) 

Period of 

Insomnia 

  0.28 

<   1 Month 2 (13.33) 2 (13.33) 

1- 3  “ 10 (66.67) 7 (46.67) 

3- 6  “ 3 (20.00) 6 (40.00) 
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Table 3. Satisfaction assessment experienced with the teas. 
 

Parameters 

Chamomile tea 

(N=15) 

Common sage leaves tea 

(n = 15) P – value 

Mean ± SD Interpretation Mean ± SD Interpretation 

Fragrance 3.71 ± 0.86 Moderate 3.85 ± 0.38 Moderate 0.66 

Color 4.0 ± 0.48 Very satisfactory 4.36 ± o.60 Very satisfactory 0.59 

Flavor  3.58 ± 0.81 Moderate 4.18 ± 0.36 Moderate 0.98 

How to use 4.43 ± 0.61 Very satisfactory 4.30 ± 0.57 Very satisfactory 0.16 

Relief of symptoms  4.00 ± 0.68 Very satisfactory 4.12 ± 1.36 Very satisfactory 0.82 

Total 4.10 ± 0.62 Very satisfactory 4.01 ± 0.64 Moderate 0.69 

 

officinalis leaf tea was moderate (4.01 ± 0.64), while that 

for chamomile tea was very satisfactory (4.10 ± 0.62). 

However, no significant differences (p > 0.05) were 

observed across the groups (Table 3).  
 

4. Discussion 

The findings of the primary outcomes that Salvia 

officinalis leaf tea might enhance sleep quality within 

7-day consumption, with a PSQI score of over 5 units 

that indicated inadequate or poor sleep, are in 

agreement with earlier works [20-23] and Siriyong et 

al., [2] who made the same observations although 

with different herbal teas. Therefore, it is advisable to 

consume tea for up to 14 days to achieve a global PSQI 

score below 5, indicative of satisfactory sleep quality. 

This suggests that both Salvia officinalis leaf and 

chamomile teas are efficacious in alleviating insomnia 

symptoms and enhancing sleep quality. The findings 

of the secondary outcomes in subjects with insomnia 

disorder revealed that after tea consumption the stress 

rating (ST-5) in each of the groups decreased 

significantly (p < 0.05) after 7th and 14th day treatments 

and also at 21-day post-intervention follow-up are 

equally in consonance with the works of Amihaesei 

and Mungui [20], Jarukitsakul et al., [23], who both 

stated that patients with persistent insomnia and 

heightened tendency to mental disorder  can be 

effectively managed at decreased stress levels of zero. 

The authors also noted that subjects with a 

predisposition to sleep disruption possessed an over-

reactive sympathetic nervous system and often 

exhibited heightened reactions to stressors. This study 

revealed that both chamomile and Salvia officinalis leaf 

teas have similar efficacy in reducing stress. No 

negative side effects were observed in the subjects 

who consumed Salvia officinalis leaf tea. This is in 

disagreement with the observation of Jarukitsakul et 

al., [23] who noted a mild negative effect on patients, 

although with a different herbal medication. 

However, for the effective alleviation of insomnia, 

enhancement of the formulation of Salvia officinalis 

leaf tea, may be necessary to increase its scent and 

flavor to mask the bitter taste of Salvia officinalis leaves. 
 

The sedative properties of chamomile tea have been 

elucidated by several researchers. EL Joumaa and 

Borjae [21] noted that chamomile tea decreased sleep 

inefficiency scores, which are often associated with 

medical issues and distress. They also observed that 

chamomile exhibited several properties, as shown in 

preclinical and clinical studies, such as antibacterial, 

antioxidant, anti-inflammatory, anticancer, 

hypoglycemic, hypolipidemic, cardioprotective, 

hepatoprotective, neuroprotective, nephroprotective, 

antiplasmodic, wound healing, antiulcer effects as 

well as effects on anxiety, sleep deprivation and 

depression. In addition to its properties, the principal 

components of chamomile essential oils are apigenin, 

chamazulene, bisabolol and farnesene, which engage 

with benzodiazepine receptors and facilitate central 

nervous system sleepiness. Viola et al., [22], noted that 

dried chamomile flowers serve as the principal 

sources of apigenin, which is the flavonoid that 

modifies GABA receptors to induce sleepiness. 

Jarukitsakul et al., [23], noted that some pepper fruits 

have been used in the traditional Thailand medicinal 

formula to enhance sleep quality. Our findings show 

that Salvia officinalis leaf tea is effective in alleviating 

insomnia. Hence, the intake of it for 7days led to a 

significant reduction in insomnia severity, with an 

improvement in the quantity of sleep as well as a 

positive drop in stress levels. Ghowsi et al., [24] stated 

that the most important phytochemicals found in 
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plants include phenolic acids such as caffeic, vanillic, 

ferulic and rosmarinic acids as well as flavonoids such 

as luteolin, apigenin and quercetin, and similarly α- 

and β-thujone, 1, 8-cineole, camphor, carnostic acid, 

carnosol, rosmadial, manool and volatile substances. 

Studies also abound that phenolic and flavonoid 

compounds, terpenoids and coumarins are 

responsible for the hypoglycemic, hypolipidemic, 

antimalarial, antioxidant and free radical scavenging 

effects of Salvia officinalis leaf extract [9, 10, 12, 25].  

Jarukitsakul et al., [23], stated that sesquiterpene α- 

bisabolol is found in the essential oils of several 

plants. Salvia officinalis and chamomile flower 

essential oils contain α-bisabolol in various fractions. 

This chemical is known to have depressive effects on 

the central nervous system by interacting with the 

GABA receptor [26]. Xie et al., [27], also noted that the 

administration of melatonin improves sleep efficacy 

as well as reduction of sleep start latency to stage 2 in 

patients with insomnia. Therefore, since the above 

observations are characteristics of chamomile tea 

which is invariable in comparison with Salvia 

officinalis leaf tea, our findings indicate that both are 

efficacious in alleviating the symptoms of insomnia. 

Salvia officinalis is also known to contain apigenin, a 

flavonoid with potential health benefit. Since apigenin 

is known to have an inhibitory action against cancer 

cell growth in vitro [26, 28‒30], Salvia officinalis leaf tea 

may have an efficacious action on symptoms of 

insomnia via its complex modulatory actions on 

GABA receptors. Similarly, melatonin, a hormone 

primarily known for regulating sleep-wake cycles, is 

known to interact in several ways, particularly in 

plant biology and can also be used to enhance growth 

and phytochemical production. Salvia officinalis has 

been traditionally used to potentially influence 

melatonin secretion and may have anxiolytic effect. 

The action of Salvia officinalis leaf tea may be attributed 

to the pharmacological actions of its principal 

constituent, which is associated with flavonoids. 
 
 

5. Conclusions  
Our findings indicate that the efficacy of Salvia 

officinalis leaf tea in alleviating insomnia symptoms 

was comparable to that of chamomile tea. Therefore, 

the intake or ingestion of Salvia officinalis leaf tea could 

be a suitable remedy for the management of insomnia 

symptoms. However, further studies with larger 

sample sizes are necessary to properly elucidate the 

mechanism of action and focus on the active chemicals 

associated with sleep.  
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