Herbal tea as a preoperative anxiolytic: a double-blind randomized clinical trial
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ABSTRACT 
Background: The aim of this research was to investigate the efficacy of the intake of a soothing tea, composed of Matricaria recutita, Passiflora incarnata L. and Pimpinella anisum L (chamomile, fennel and passion fruit, respectively), compared to placebo tea, from lemon, in order to analyze whether the tea composed of herbs has calming properties with a mechanism capable of decreasing anxiety perioperative. 
Methods: The research has a clinical randomized and double-blind character. Data were collected from volunteers who underwent elective surgery at the Hospital Unimed Erechim, located in the North of Rio Grande do Sul. A total of 210 participants were selected for the research, randomized into two groups: those who ingested the placebo tea and those who ingested the sedative tea. All research participants answered the questionnaire to quantify anxiety, adaptation of the DASS-21 Scale (Depression, Anxiety and Stress Scale), in the postoperative period. 
Results: There was no difference in the evaluation of the degree of anxiety in the group that ingested the soothing tea compared to the group that ingested the placebo tea. However, the ingestion of anxiolytic tea produced an increase in positive feelings towards a surgical procedure (p = 0.0009). In addition, the DASS-21 questionnaire was taken, the preoperative scenario, which demonstrated that it has a profile similar to the clinical scenarios used by the referred scale. 
Conclusion: The intake of both teas showed to be effective in reducing perioperative anxiety, in addition to the recognition that both, soothing tea and placebo tea, can be adopted as a safe, effective and palatable method in reducing preoperative fasting.
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1. Introduction 
The anesthetic-surgical act is often conceived with fear by individuals, since it encompasses physical, psychological and even sociocultural reactions. For this reason, it is considered to be a stressful time, which generates a high level of anxiety, when it is necessary special care so it does not  interfere in  the expected results [1]. Interpreted as a critical situation, preoperative anxiety is considered a predictor of a series of changes in the postoperative period, including pain, nausea and vomiting [2].
The reduction of the preoperative fasting time is an important point in the preparation of patients in the preoperative setting. Considering the current ERAS (Enhanced Recovery After Surgery) and ACERTO (Acceleration of Postoperative Total Recovery) protocols, an ingestion of clear liquids up to 2 hours before the procedures has an impact on the reduction of length of hospital stay, morbidity and hospital costs, in addition to ensuring comfort to the individuals and being associated with benefits in the postoperative recovery process. Due to these benefits, as a hypothesis of this study, different kinds of tea, which are clear liquids, were created and offered to volunteers, in the preoperative period, as an alternative measure capable of decreasing anxiety before performing surgical procedures [3-6].
Since antiquity, plants have been a natural resource for human use, either as a source of survival or as a means of adaptation. Today, it is known that teas may bring physiological benefits, due to the presence of a wide diversity of secondary metabolites, many of which have pharmacological properties [7].
We set out to create a tea with a mixture of herbs, accessible, palatable, with calming and anxiolytic properties already documented in pre-clinical an clinical researches. Several lines of evidence suggest that chamomile has anxiolytic activity by modulating the function of the central nervous system [8,9]. A study conducted in Pennsylvania found a clinically positive response to chamomile in individuals with generalized anxiety disorder [8]. Regarding to Pimpinella anisum, it showed a calming effect in a preclinical study, carried out in Morocco, in which fennel extract was administered orally to a group of mice and, for the other group, bromazepam was administered [10]. By simulating anxiety, with the open field test, both results were better in the group that received extract of pimpinella [11]. To the best of our knowledge, no clinical studies with the use of Pimpinella anisum were conducted. Individuals who ingested Passiflora incarnata extract had reduced pre-anesthetic anxiety compared to those who received placebo, according to a clinical study conducted with 60 subjects who underwent spinal anesthesia [12].
Considering the improvement of the well-being of individuals undergoing surgery, the present research aims to reduce anxiety in the perioperative period, through ingestion of tea composed of herbs.
Thus, the main objective of the present research is to compare anxiety, stress and depression levels in individuals who ingested the soothing tea and individuals who ingested the placebo tea, up to two hours before the surgical procedure.

2. Material and methods 
2.1 Ethical aspects 
The CONSORT guideline was used as a guide in this research. Participants of the study were volunteers who underwent elective surgery at the Unimed Erechim Hospital, located in the north of Rio Grande do Sul. The present research has a clinical, double-blind and randomized character, being Ethics approval for the study protocol was confirmed by opinion nº. 4.744.062- CAAE: 43140021.0.0000.5351), considering the ethical principles of the Second Declaration of Helsinki [13]. Written informed consent was obtained directly from each individual who agreed to volunteer. 

2.2 Study design and sample
A total of 210 individuals, aged between 18 and 65 years, who underwent elective surgery at the Unimed Hospital of the city of Erechim, Rio Grande do Sul, between June 2021 and April 2022, were included in the research, and of these, 50 individuals refused to participate in the research. Thus, 160 individuals were randomized. Application failure of the DASS-21 Scale occurred in 50 participants. 52 were randomized in the test group and 58 in the placebo group, as illustrated in Figure 1. Volunteers were randomly randomized and divided into two groups: Placebo Group (n = 58) and Soothing Group (n = 52), neither participants, nor researchers, were informed about the group to which they would belong, which characterizes the double-blind character. Individuals with psychiatric disorders, with gastroesophageal reflux, diabetics, pregnant women and those with gastropathies were excluded. The sample was based on a similar study on the topic: clinical trial with allocated samples in two groups of 55 participants each, in which it was reported that chamomile tea can be used as an alternative treatment for anxiety and depression in individuals with cancer, underwent chemotherapy. The results showed that the average anxiety scores and depression, before and after the intervention, in the control and intervention groups, obtained significant difference (p < 0.001) [14].
The present research was divided into two moments. First, the volunteer ingested tea two hours before the anesthetic-surgical procedure. The second part consisted of the application of a questionnaire to quantify anxiety, through the application of the Scale DASS-21-Depression, Anxiety and Stress Scale, by the researcher, via telephone, a day after the surgical procedure.

2.3 DASS-21 Scale
The unit of analysis for the investigation of anxiety levels was the DASS-21 Scale, which was elaborated by Lovibond and Lovibond [15], in 1960 and adapted to the Portuguese language, in 2014, by Vignola and Tucci [16], in which the items that refer to depression are: 3 (I had some positive feeling); 5 (I was able to ask what I wanted); 10 (I felt I had nothing to wish); 13 (I felt discouraged); 16 (I was able to get excited); 17 (I felt depressed) and 21 (I felt the moment was meaningless.) The items that refer to anxiety are: 2 (I felt my mouth dry); 4 (I had difficulty breathing at times); 7 (I felt tremors); 9 (I felt like I might panic); 15 (I felt like I was going to panic); 19 (I knew my heart was altered, even though I had not made any physical effort) and 20 (I felt afraid). The items that refer to stress are: 1 (I found it difficult to calm down); 6 (I reacted in an exaggerated way to situations); 8 (I felt I was nervous); 11 (I felt agitated); 12 (I found it difficult to relax); 14 (I felt intolerant) and 18 (I felt a little too emotional/sensitive). Like so, the DASS-21 method involves applying a 21-question form, which uses a scale Likert, four-point, ranging from 0 to 3.

2.4 Placebo tea, soothing tea and randomization
The formulation and processing of the tea the methodology described in the patent under registration number BR1020220205418. The soothing tea was composed of dried chamomile flowers (Matricaria recutita), of dried leaves of passion fruit (Passiflora incarnata L) and fennel nuts (Pimpinella anisum L) (packed in a single sachet), glucose and 200ml of infusion (water). The placebo tea was composed of dried lemon leaves (because it has no anxiolytic properties documented in literature), glucose and 200ml of infusion (water). The herbs (dried chamomile flowers, passion fruit and fennel nuts) and dried lemon leaves for the tea composition were supplied by a tea industry located in southern Brazil. The use of glucose increases satiety and energy, generating positive effects on postoperative metabolism, in addition to decreasing patients' hunger, since fasting periods stimulate insulin resistance [17]. Each sachet was added in a cup of tea with boiling water and was sealed for 5 min. All the preparation was carried out, following the norms of food handling of ANVISA [18], in the nutrition area of the Hospital Unimed - Erechim, being the Nutritionist responsible for this step. COVID-19 protocols were ensured.
As this is a double-blind clinical research, the volunteer, the examiner and the nutritionists were not aware of which tea was ingested by each participant. Randomization method was physical, in which the teas were allocated in color boxes different and were randomly delivered among the participants, with the blinding undone only after the end of data collection. The blinding was done by a third person, who had no connection with the study, participants and researchers.

2.5 Statistical analysis
The normality of the data was evaluated and, from the results, the mean values of the scores assigned on the Likert ladder were compared using the Mann-Whitney test. The items analysis and mean comparison tests were performed using Minitab 19 software, correlations networks were constructed using Origin 22 software.  

3. Results
3.1 Sample Characterization	
This study included 210 participants who underwent elective surgery at the Hospital Unimed – Erechim. A total of 160 volunteers were randomized. The application of the DASS-21 scale failed in 50 participants; 52 volunteers were randomized in the test group and 58, in the placebo group. Of these, 78 participants (70.9%) were men and 32 participants (29.0%) were women. The flow of participants is illustrated in Figure 1. The predominant surgical procedure was Otorhinolaryngological surgery, with a percentage of 32.73% (n = 36); surgery orthopedic, with a percentage of 24.55% (n = 27); finally, general surgery, with a percentage of 21.83% (n = 24). Regarding to this variable, the lowest frequencies were for gynecological and plastic surgery, corresponding to 10.91% (n = 12) and 10% (n = 11), respectively. Another parameter investigated was the type of anesthesia, in which most of the participants of the research received general anesthesia, being 70.91% (n = 78), while 29.09% (n = 32) received locoregional anesthesia.

3.2 Effect of soothing tea and placebo on DASS-21 Scale scores.
The ingestion of soothing tea, in the preoperative period, was able to stimulate the emergence of positive feelings (p = 0.0005). Among the participants who assigned a score 3 to this parameter (n = 45), 30 (66.7%) received the soothing tea, while 15 (33.3%) received the placebo tea. On the other hand, among the participants who assigned a score of 0, 1 or 2, 43 (66.2%) were allocated in the placebo group, while 22 (33.8%) were in the test group. Still, the consumption of soothing tea produced a slight downward trend in the scores of the responses that measured anxiety levels: agitation (p = 0.3542), intolerance (p = 0.1893), panic (p = 0.2911) and tachycardia (p = 0.3819). The other parameters analyzed by the DASS-21 Scale were affected to a lesser extent by the use of tea. These data can be verified in Table 1.
The correlation network grouped questions related to depression (blue), stress (purple), and anxiety (gray) in circles with different colors. The networks were connected by the interaction between responses to the questions of the DASS-21 Scale. In this scenario, questions 1, 2, 3, 5, 16, and 20 (light lines) had no correlations with r > 0.6 in both groups: placebo and experimental. However, most correlations with r close to 0.8 (dark lines) occurred between questions belonging to the same domain, except for the correlation between questions 13 and 19, making a link between depression and anxiety. Thus, it is evident that the correlation profile of the test group was significantly modified compared to the placebo group.
Some highlights in the placebo group (Figure 2a) include strong correlations between questions 10 and 13 (r = 0.7832; p < 0.0001), which measure aspects related to depression, and questions 15 and 9 (r = 0.7734; p < 0.0001), which describe aspects related to anxiety. In the intervention group (Figure 2b), a strong correlation between questions with 9, and 14 (r = 0.8213; p < 0.0001; r = 0.8864; p < 0.0001) can be observed. In addition to question 9 showing a correlation with question 15, a strong correlation was also identified with question 14 (r = 0.8484; p < 0.0001) and 19 (r = 0.8853; p < 0.0001). 

3.3 Validation of the Research Instrument
The validation of the internal consistency of the DASS-21 Scale occurred through the calculation of Cronbach's alpha. As a general rule, a Cronbach's alpha > 0.70 is considered of high relevance. In this research, the values of Cronbach's alpha of each DASS-21 subscale were favorable for the entire sample (α = 0.7610, 0.8872 and 0.8907, respectively, for depression, anxiety and stress), as depicted in Table 2. A similar distribution of Cronbach's alpha values was found in the test and placebo groups.
 
4. Discussion
It is a popular belief in Brazil that the use of chamomile tea and other herbs such as fennel and passion fruit is associated with anxiolysis and well-being symptoms [19]. Notwithstanding the existence of the fasting abbreviation protocols, based on the ERAS, many services face difficulties in their implementation. With this, the use of tea is an alternative capable of attenuating the body's response to operative stress, ensuring well-being and satiety to individuals, being an innovative method of easy access and low cost. It was possible to analyze that the volunteers who ingested the soothing tea described positive feelings during the surgical procedure, as shown by the scores of the DASS-21 Scale. This fact is in agreement with other studies, since individuals with less anxiety feel less pain in the post operatory [20].
Another important aspect to be highlighted is the safety of using these teas as a clear liquid in the reduction of preoperative fasting [21]. Both the volunteers in the placebo tea group and in the intervention, group showed no incidence of broncho aspiration.
One of the concerns of the researchers was the validation of the research instrument, as that the DASS-21 Scale has been widely used in different contexts. In this scenario, few studies have validated preoperative anxiety scales. This research is the first report of the application of DASS-21 in a randomized double-blind clinical trial to investigate the effect of tea composed of herbs on individuals submitted to surgery.
Cronbach's alpha is a technique used to assess the reliability of internal consistency, as well as to evaluate the magnitude of correlation between the aspects of the same test. As a general rule, a Cronbach's alpha > 0.70 is considered of high relevance [22]. Besides being observed in this research, this behavior was analyzed in a study with 1,815 Chinese university students, validating DASS-21 as a solid research instrument to assess issues related to depression, anxiety and stress (α = 0.83, 0.80 and 0.82, respectively) [23]. Another study that demonstrates favorable values to examine the internal consistency was performed with 123 volunteers, validating this Scale for use in individuals with autism spectrum disorder and without intellectual disability (α = 0.7610, 0.8872 and 0.8907, respectively, for depression, anxiety, and stress) [24]. This demonstrates a similar behavior to the other cases in which the DASS-21 Scale was validated, which evidences it is an instrument of high relevance for this research.
The present study has several limitations, since the test was not performed in individuals with psychiatric disorders, diabetics, pregnant women, with significant reflux, gastropathies and previous sleep disturbance, in addition to individuals who used anxiolytics or sleep inducers. Based on this, it is suggested that further studies be conducted in this population. In addition, a punctual intervention was carried out, without long-term longitudinal follow-up of participants. Such limitations demonstrate the importance of further studies on the effect of tea composed of herbs and lemon in surgical patients and its repercussions.

5. Conclusions
Based on this research, it was possible to demonstrate that the use of tea, containing chamomile, fennel and passion fruit, influenced the emergence of good feelings and can be a tool capable of impacting the experience of individuals in the preoperative scenario. In addition, DASS-21 could be a tool to make evaluations in the preoperative period. 
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Figure Captions
Fig. 1. Diagram of the flow of research participants, according to the CONSORT Guideline. 210 participants who performed elective surgery at Hospital Unimed - Erechim, were included in this study and, of these, 50 volunteers refused to participate. Thus, 160 individuals were randomized. There was failure of application of the DASS-21 Scale in 50 participants; 52 participants were randomized in the test group and 58 in the placebo group.
Fig. 2. Correlation networks based on Spearman r values for all the scales measured. In (a), the analysis was conducted for the placebo group, and in (b), for the test group. Items related to depression are depicted by blue circles, stress by purple circles, and anxiety by gray circles. Correlations with an r lower than 0.6 were omitted.



Table 1. 
Mean values of the scores assigned in the DASS-21 by the participants. in the placebo and test groups.
	Question 
	Placebo (n = 58)
	Test (n = 52)
	p 

	1
	1.17 ± 1.04
	1.23 ± 1.19
	0.9527

	2
	0.75 ± 1.03
	1.09 ± 1.27
	0.2143

	3
	1.79 ± 1.03 
	2.36 ± 0.95 
	0.0005

	4
	0.55 ± 1.04 
	0.52 ± 0.99 
	0.9039

	5
	2.60 ± 0.81 
	2.23 ± 1.13 
	0.0568

	6
	0.43 ± 0.86 
	0.44 ± 0.96 
	0.9489

	7
	0.57 ± 1.06 
	0.44 ± 0.89 
	0.7744

	8
	1.01 ± 1.00 
	0.92 ± 1.00 
	0.7088

	9
	0.44 ± 0.97 
	0.38 ± 0.91 
	0.8479

	10
	0.60 ± 1.00 
	0.63 ± 1.08 
	0.9509

	11
	0.72 ± 1.00 
	0.58 ± 0.91  
	0.3542

	12
	0.91 ± 1.03 
	0.85 ± 1.07 
	0.5781

	13
	0.60 ± 0.97 
	0.50 ± 0.94 
	0.4537

	14
	0.53 ± 0.97 
	0.38 ± 0.91 
	0.1893

	15
	0.38 ± 0.83 
	0.27 ± 0.77 
	0.2911

	16
	1.50 ± 0.99 
	1.61 ± 1.07 
	0.5157

	17
	0.38 ± 0.85 
	0.37 ± 0.82 
	0.9855

	18
	0.84 ± 0.99 
	0.75 ± 0.99 
	0.5372

	19
	0.53 ± 0.94 
	0.40 ± 0.82 
	0.3819

	20
	0.91 ± 1.03 
	0.87 ± 0.95 
	0.9112

	21
	0.36 ± 0.85 
	0.33 ± 0.81 
	0.8417





Table 2.
Evaluation of the internal consistency of DASS-21.
	
	Depression 
	Anxiety 
	Stress 

	Full sample
	0,7610
	0,8872
	0,8907

	Test
	0,7715
	0,8851
	0,8875

	Placebo
	0,7638
	0,8920
	0,8938




