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Background: In clinical practice, antibiotics and/or inhaled or oral hormone preparations are the first line of treatment for chronic pharyngitis. However, this therapeutic regimen is not satisfactory enough. At present, medicinal plants as dietary supplements or functional foods are widely recognized for the treatment and prevention of different diseases.
Purpose: This study aimed to evaluate the efficacy of the botanical lozenge made from several medicinal plant extracts in the treatment of chronic pharyngitis and its effects on patients’ illness perception and adherence to treatment.
Methods: Patients with chronic pharyngitis were randomly assigned to the experimental group (n = 52) or the control group (n = 51). Patients were given botanical lozenges prepared from the extracts of medicinal plants such as Siraitia grosvenorii (Swingle) C. Jeffrey ex A.M.Lu and Zhi Y. Zhang [Cucurbitaceae; Siraitiae fructus], Lonicera japonica Thunb [Caprifoliaceae; Lonicerae japonicae flos], Platycodon grandiflorus (Jacq.) A. DC [Campanulaceae; Platycodon radix], and Glycyrrhiza uralensis Fisch. ex DC [Fabaceae; Glycyrrhizae radix et rhizoma] or placebos made of starch for 15 days. The improvement of pharyngeal symptoms and signs, illness perception, and adherence to treatment were evaluated at the end of the intervention.
Results: The total score of pharyngeal symptoms of patients in the experimental group (3.33 ± 2.33) was significantly lower than that in the control group (5.20 ± 2.93) (p < 0.01). In comparison to the control group (3.43 ± 1.43), the total pharyngeal signs score of patients in the experimental group (2.69 ± 1.59) was considerably lower (p < 0.01). The improvement rates of pharyngeal itching, dry throat, pharyngeal foreign body sensation, aggravation due to excessive speaking, and congestion of pharyngeal mucosa in the experimental group were 73.81%, 67.50%, 67.57%, 65.22% and 44%, respectively, which were significantly higher than those in the control group (p < 0.05). In addition, patients taking botanical lozenges had better illness perception and adherence to treatment than those taking placebos (p < 0.05). Patients with low adherence to treatment showed less personal control, concerns, and understanding of chronic pharyngitis (p < 0.05).
Conclusion: Botanical lozenges not only aided patients in recovering from chronic pharyngitis but also improved their positive perceptions of the disease, which helped them adhere to their treatment regimen.
Clinical Trial Registration: [https://www.chictr.org.cn/], identifier [ChiCTR2200062139].
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1 INTRODUCTION
Chronic pharyngitis (CP) is a chronic inflammation of the upper respiratory tract, involving the pharyngeal mucosa, submucosa, and lymphoid tissues (Li Z. et al., 2019). The clinical manifestations are mainly dry throat, sore throat, dry cough, or pharyngeal foreign body sensation (Ran et al., 2021). Currently, oral antibiotics are the first line of treatment for pharyngitis. When antibiotics are ineffective, oral or inhaled hormone preparations are added to treat pharyngitis (Ji et al., 2021). However, this therapeutic approach has some disadvantages, including its narrow therapeutic spectrum, high recurrence rate, and poor tolerance (Ji et al., 2021). Prolonged use of antibiotics can cause side effects, such as diarrhea, nausea, vomiting, rash, and drug resistance (van Driel et al., 2010). Long-term use of hormone preparations can lead to weight gain, hypertension, and osteoporosis (Hayward et al., 2017).
Some studies have found that some medicinal plants are effective in treating pharyngitis. For example, Siraitia grosvenorii (Swingle) C. Jeffrey ex A.M.Lu and Zhi Y. Zhang [Cucurbitaceae; Siraitiae fructus] is native to the China Southeast. It has been used as a botanical drug to treat pharyngeal pain and cough (Gong et al., 2019). As one of the main bioactive metabolites of Siraitia grosvenorii, Mogroside V has the function of regulating immunity (Duan et al., 2023). Lonicera japonica Thunb [Caprifoliaceae; Lonicerae japonicae flos] is a liana and native to China Southeast, Japan, Korea, Manchuria and Taiwan (Li et al., 2023). It is widely used to treat upper respiratory inflammation symptoms, such as cough and sore throat (Guo et al., 2021). One of its extracts, Chlorogenic acid, has anti-inflammatory, antibacterial, antioxidant, and other pharmacological effects (Yu et al., 2022). Platycodon grandiflorus (Jacq.) A. DC [Campanulaceae; Platycodon radix] has been widely used in Northeast Asia (including China, Japan, and Korea) to treat cough, excessive phlegm, and sore throat (Zhang et al., 2015). Its extract contains Glycosylated saponins and Platycodon D, which have been used as food health products for pulmonary diseases and respiratory disorders (Kang et al., 2019). Glycyrrhiza uralensis Fisch. ex DC [Fabaceae; Glycyrrhizae radix et rhizoma] is native to Asia and Southern Europe. It is used in the officinal medicine of Russia and included in the 14th edition of Russian Pharmacopoeia. It is also widely used in the European Union (Shikov et al., 2021). Besides helping to relieve cough, phlegm, and dyspnea, G. uralensis can reduce toxicity and increase the efficacy of certain medicinal plants when combined with them (Jiang et al., 2020). Some bioactive metabolites of G. uralensis, such as Liquiritin and Glycyrrhizic acid, have antioxidant, antiviral, anti-infective, and anti-inflammatory properties (Sharifi-Rad et al., 2021). In addition, these medicinal plants are also widely used as dietary supplements, daily foods, and functional foods to prevent and treat disease in many countries, such as China, Russia, Japan, Korea, Southeast Asia, South Africa, and South America (Shikov et al., 2017).
Although some pharmacologically active ingredients of medicinal plants are proven to be quite effective in treating diseases, their bitterness and odor tend to decrease patient compliance, compromising their curative potential in clinical applications (Zheng et al., 2018). Studies suggest that patients with chronic diseases are more susceptible to negative feelings (Wierenga et al., 2017). Patients experiencing negative emotions perceive the severity of the disease more intensely, which affects their recovery and quality of life to some extent (Giuffrida et al., 2021). Therefore, adherence and illness perception of patients with chronic diseases deserve to be given more attention in clinical trials of medicinal plants.
In this randomized controlled clinical trial, the studied botanical lozenge was made from extracts of S. grosvenorii, L. japonica, P. grandiflorus, and G. uralensis. We combined botanical lozenges with health education to investigate their efficacy against CP and their effect on patient’s illness perception and adherence to treatment.
2 MATERIALS AND METHODS
2.1 Participants
A total of 103 patients with CP were enrolled in the study and randomly assigned to the experimental group (n = 52) or control group (n = 51). Participants were adults (18–65 years of age) with persistent (>3 months) pharyngeal symptoms (sore throat, pharyngeal itching, or dry throat) or pharyngeal signs (pharyngeal edema, congestion of pharyngeal mucosa, or pharyngeal stasis of secretions). We excluded the following patients: serious diseases such as hematopoietic system, heart, brain, liver, and kidney; pregnant or lactating women; failure to adhere to treatment as prescribed; and taking antibiotics or other medications against pharyngitis during the intervention.
2.2 Study design and trial procedures
This study was a randomized and placebo-controlled trial. Patients with CP were randomly assigned to the experimental group or the control group according to the random number table that the research team made. Patients in the experimental group were given the botanical lozenge thrice daily for 15 days. Patients in the control group were given the matched placebo thrice daily for 15 days. Besides, patients in both groups received health education from the research team, including disease-related knowledge, medication care, and dietary care.
This study assessed patients at three-time points as follows: an inclusion visit (V1) on the first day, a telephone follow-up visit (V2) on the seventh day, and an end-of-intervention visit (V3) after 15 days. Patients and otolaryngologists did not know group allocation during the study.
At V1, an otolaryngologist determined the scores of patients’ pharyngeal symptoms and signs according to a 4-point scale. Pharyngeal symptoms had six indicators, including sore throat, pharyngeal itching, dry throat, dry cough, pharyngeal foreign body sensation, and aggravation due to excessive speaking. Pharyngeal signs had four indicators which included pharyngeal edema, congestion of pharyngeal mucosa, lymphatic follicle hyperplasia in the posterior pharyngeal wall, and pharyngeal stasis of secretions. The scores of individual indicators were as follows: none = 0, mild = 1, moderate = 2, and severe = 3 (Müller et al., 2016). The research team recorded patients’ basic information and collected their blood and urine specimens. Then performed imageology examinations on them, such as electrocardiogram, B-ultrasound, and chest X-ray. After completing the clinical examination, patients needed to take botanical lozenges or placebos the research team distributed on this day. The dosage of the botanical lozenge or placebo was three times a day and two tablets each time. Did not advise to eat or drink within half an hour after taking botanical lozenges or placebos.
At V2, through telephone follow-up, the research team assessed the effectiveness of the intervention and patient compliance by asking patients how they felt after taking botanical lozenges or placebos. All patients received medication guidance and dietary guidance once more.
At V3, that same otolaryngologist again scored patients’ pharyngeal symptoms and signs. Patients’ blood and urine specimens were collected again for safety testing. Additionally, patients needed to fill out the Chinese version of the Brief Illness Perception Questionnaire (BIPQ) and the eight-item Morisky Medication Adherence Scale (MMAS-8).
2.3 Study products
The studied botanical lozenge was mainly made from extracts of S. grosvenorii fruits, L. japonica buds, P. grandiflorus roots, and G. uralensis roots. The placebo was made from starch and had the same appearance as the botanical lozenge. The formulations of botanical lozenges and placebos are listed in Table 1. Botanical lozenges and placebos were provided and quality controlled by Suzhou Langbang Nutrition Company (Supplementary Materials and Methods). The batch numbers of 10 batches of botanical lozenges were 20220801, 20220805, 20220809, 20220902, 20220908, 20221001, 20221008, 20221101, 20221104, and 20221107. Following the dosage of traditional botanical drugs specified in the Chinese Pharmacopoeia (Yin et al., 2022) and the dose range of botanical drugs in phytopharmacological research (Heinrich et al., 2020), each patient in this study took one botanical lozenge or one placebo orally three times a day for 15 days. Botanical lozenges or placebos were prepared according to a standard production process (Supplementary Materials and Methods). The method of ingredient identification of the botanical lozenge was described in the Supplementary Materials and Methods.
TABLE 1 | The formulations of botanical lozenges or placebos.
[image: Table 1]2.4 Outcome measures
The improvement rates of patients’ pharyngeal symptoms and signs at the end of the intervention served as a primary outcome measure. For the six indicators of pharyngeal symptoms and the four indicators of pharyngeal signs, a reduction of at least one point in the score was valid. It was invalid that there was no change in score (Müller et al., 2016). The remission rate greater than or equal to 33.33% was efficient for total pharyngeal symptoms and signs. The remission rates of symptoms and signs were the ratio of the total score before treatment minus the total score after treatment to the total score before treatment (Xu et al., 2020).
The secondary outcome measure was illness perception and adherence to treatment of patients during the study, which were measured by BIPQ (Farhat et al., 2019) and MMAS-8, respectively (Janežič et al., 2017). The BIPQ contains nine items. Eight items are used to evaluate the cognitive and emotional representations of illness. It includes consequences of the disease on daily life, a timeline for disease duration, personal control and treatment control over the disease, severity of symptoms, concern for the disease, understanding of the disease, and the disease-caused emotional representation. Each item ranges from 0 to 10. Personal control, treatment control, and understanding of the disease are reverse scoring items. The last item is an open-ended question asking patients to list the three most important causal factors in their illness. A total score of BIPQ comes from the sum of the 8 items. A higher score indicates a severe disease perception, whereas a lower score indicates a positive disease perception (Farhat et al., 2019). The MMAS-8 contains seven questions with “yes” or “no” options and one question on a 5-point Likert scale. The MMAS-8 has a score from 0 to 8. Scoring 8 points, 6 to <8 points, and <6 points on the scale match with high, medium, and low adherence, respectively (Janežič et al., 2017). Additionally, we assessed the safety of the botanical lozenge and placebo through blood and urine specimens.
2.5 Sample size calculation and statistical analysis
Following a comparison of two sample rates for a completely random design, the following formula gave an estimate of the needed sample size: n = (Zα + Zβ)2 2P (1 - P)/(P1 - P2)2. P1 and P2 are the improvement rates in the experimental group and the control group, respectively. P is the mean of P1 and P2. A previously published study against pharyngitis showed that patients’ pharyngeal improvement rates were 79.5% in the lozenge group and 44.8% in the placebo group (Dao et al., 2019). At a significance level (alpha) of 0.05 and power (1-beta) of 0.9, it was assumed that the improvement rate of 45% in the control group and 75% in the experimental group. Considering a realistic drop-out of 10% (experience-based), this study estimated that each group consisted of 50 patients.
Continuous and normally distributed variables were expressed by means with standard deviations in this study. Statistical analysis used the t-test or analysis of variance. It presented categorical variables in frequencies and percentages and analyzed the statistics with Chi-square or Fisher’s exact test. Non-normally distributed data were presented as median (range) and were analyzed using the Mann-Whitney U-test or Kruskal–Wallis H test. Differences were statistically significant when p-value <0.05. All the analyses used SPSS 25.0 (IBM, New York, NY).
2.6 Ethical approval and registration
This study design and conduction followed the World Medical Association’s Declaration of Helsinki guidance. It was approved by the medical ethics committee of the Affiliated Hospital of Jiangnan University (LS2022021). Also, it was registered at the Chinese Clinical Trials Registry (https://www.chictr.org.cn/ Identifier: ChiCTR2200062139). Before being included, all patients signed an informed consent form allowing the use of their data in this study.
3 RESULTS
3.1 Analysis of the major ingredients and fingerprint of botanical lozenges
The 50% methanolic extract of botanical lozenge was analyzed by UHPLC-HRMS/MS together with CD software. The typical total ion chromatogram scans of botanical lozenges in positive ion mode and negative ion mode are shown in Supplementary Figure S1. A total of 66 chemical ingredients were detected in the botanical lozenge. The formula and molecular weight are shown in Supplementary Table S1. It is worth noting that the important quality marker substances of S. grosvenorii, L. japonica, P. grandiflorus, and G. uralensis according to China Pharmacopoeia standard (Committee, 2015) were detected, such as Mogroside V, Chlorogenic acid, Platycodon D, and Liquiritin.
To standardize the fingerprint, 10 batches of botanical lozenges were analyzed. Peaks that existed in all 10 batches of botanical lozenges were assigned as “common peaks”. There were 18 “common peaks” in the TIC chromatogram (Supplementary Figure S2). From MS2 data, coupled with standard chromatogram, we have deduced Mogroside V, Chlorogenic acid, Platycodon D, and Liquiritin in the common peaks. The LC/MS fingerprint chromatogram of botanical lozenge was shown in Figure 1A, the chromatogram of mixture standard metabolites was shown in Figure 1B, and the MS2 spectra of peak numbers 1-4 were shown in Figure 1C.
[image: Figure 1]FIGURE 1 | Fingerprint and secondary mass spectrometry. 1, Chlorogenic acid; 2, Liquiritin; 3, Mogroside V; 4, Platycodin D. (A) Typical LC/MS TIC fingerprint of botanical lozenges. (B) TIC chromatogram of standard samples. (C) MS2 spectra of 1, 2, 3, and 4 in Supplementary Figure S2. Precursor ions m/z are: 1, 353.0894; 2, 417.1191; 3, 1285.6430; 4, 1223.5695.
3.2 Study population
A total of130 patients were initially screened for eligibility and 18 patients were excluded. 112 patients with CP were randomly assigned to the experimental group (n = 55) or control group (n = 57). Nine patients dropped out during the study (two patients did not complete the end-of-intervention visit and one patient got pregnant in the experimental group and six patients discontinued the intervention in the control group). 103 patients (92.0%) completed this study for statistical analysis (Figure 2).
[image: Figure 2]FIGURE 2 | Participant flow diagram.
The two groups were well balanced in baseline demographics, health indicators (underlying diseases, poor eating habits, and sleep situation), and clinical characteristics (impact of CP on daily life, the total score of pharyngeal symptoms, and the total score of pharyngeal signs). The characteristics of the two groups in baseline were similar (p > 0.05) (Table 2). In addition, the chest X-ray, electrocardiogram, and abdominal B-ultrasound examination of two groups of patients did not show an obvious abnormality before the intervention.
TABLE 2 | Demographic and clinical characteristics of enrolled patients.
[image: Table 2]3.3 Efficacy
3.3.1 Improvement in pharyngeal symptoms
According to the assessments of otolaryngologists, the total scores of patients’ pharyngeal symptoms significantly decreased after the intervention in both the experimental group (p < 0.001) and the control group (p < 0.001) compared to the baseline. The total score of pharyngeal symptoms of patients in the experimental group (3.33 ± 2.33) was significantly lower than that those in the control group (5.20 ± 2.93) (p < 0.01) (Table 3).
TABLE 3 | Total scores of pharyngeal symptoms and signs among the two groups before and after the intervention.
[image: Table 3]Patients taking botanical lozenges showed considerably higher improvement rates in pharyngeal symptoms than those taking placebos (p < 0.05). For single indicators of pharyngeal symptoms, the effective rates of pharyngeal itching, dry throat, pharyngeal foreign body sensation, and aggravation due to excessive speaking in the experimental group were 73.81, 67.50, 67.57, and 65.22%, respectively, which were significantly higher than those in the control group. However, compared to the experimental group, the effective rates of sore throat and dry cough in the control group were not statistically different (Table 4).
TABLE 4 | Improvement of pharyngeal symptoms after intervention.
[image: Table 4]3.3.2 Improvement in pharyngeal signs
After the intervention, there was a significant decrease in the total score of pharyngeal signs of patients in both the experimental group (p < 0.001) and the control group (p < 0.001). The total score of patients’ pharyngeal signs in the experimental group (2.69 ± 1.59) was significantly lower than those in the control group (3.43 ± 1.43) (p < 0.01) (Table 3).
Compared to the control group, patients in the experimental group had significantly higher improvement rates in pharyngeal signs (p < 0.05). Analysis of individual indicators of pharyngeal signs revealed that patients taking botanical lozenges had a higher effective rate of congestion of pharyngeal mucosa than those taking placebos (p < 0.05). The effective rate of lymphoid follicular hyperplasia in the posterior pharyngeal wall in the experimental group (44.68%) tended to be higher than that in the control group (26.09%) (p = 0.061). In addition, the effective rates of pharyngeal edema and pharyngeal stasis of secretions did not differ between the two groups (Table 5).
TABLE 5 | Improvement of pharyngeal signs after intervention.
[image: Table 5]3.4 Illness perception and adherence to treatment of patients
The BIPQ score of the experimental group (38.46 ± 7.44) was significantly lower than that of the control group (41.46 ± 6.57) (p < 0.05). Further analysis of several items of the BIPQ revealed that there were significant differences in the timeline score (p < 0.01) and treatment control score (p < 0.01) between the two groups. Patients in the experimental group believed that their illness would last less time overall and that the therapy would be more effective than patients in the control group (Table 6). Compared to the control group, patients in the experimental group showed a higher rate of high and moderate adherence to treatment (p < 0.001). In the experimental group, about one-fifth of patients had low adherence to treatment, while in the control group about half of the patients had low adherence to treatment (Table 6).
TABLE 6 | The scores of illness perception and adherence to treatment after intervention.
[image: Table 6]In addition, we assessed the level of illness perception among patients in the two groups with different adherence to treatment. In the experimental group, patients with low adherence had less personal control over their disease (p < 0.001) (Supplementary Table S2). Also, patients with low adherence tended to be less knowledgeable about the disease both in the experimental group (p = 0.061) and control group (p = 0.059) (Supplementary Table S2S). We also found that patients with low adherence to treatment in both groups had less personal control of their disease (p < 0.01) and understanding of the disease (p < 0.01), and were less concerned about the disease (p < 0.05) (Table 7).
TABLE 7 | Illness perceptions of all patients with high, medium, and low adherence to treatment.
[image: Table 7]3.5 Effects on human biochemical and other indicators
There were no significant differences in the levels of white blood cells (WBC), red blood cells (RBC), platelets (PLT), and hemoglobin (HGB) between the two groups of patients before and after the intervention. No significant differences in biochemical indicators of liver and kidney function such as total protein (TP), albumin (ALB), alanine transaminase (ALT), aspartate transaminase (AST), serum creatinine (SCR) between the two groups except Urea nitrogen (BUN). However, BUN levels in both the experimental and control groups were within the normal range (Supplementary Table S3).
4 DISCUSSION
4.1 Efficacy evaluation
In this randomized and placebo-controlled clinical trial, we compared the efficacy of a botanical lozenge and a placebo in treating patients with CP. The botanical lozenge was significantly better than the placebo in improving pharyngeal symptoms and signs. The improvement of pharyngeal symptoms was more marked than that of pharyngeal signs in the short-term intervention.
The oral botanical lozenges used in this study were prepared from extracts of several medicinal plants that had therapeutic effects on pharyngitis. The extracts of S. grosvenorii and L. japonica make up the largest percentage of the formula of the botanical lozenges. They may play a large role in improving efficacy. According to some studies, the extract of S. grosvenorii (Mogroside V) can reduce the expression of inflammatory factors such as IL-1β, IL -6, and TNF-α, and inhibit the activation of cox-2 (Shi et al., 2014; Li Y. et al., 2019). A study has shown that the botanical extract consisting of S. grosvenorii, L. japonica, and broccoli seed can relieve inflammation by downregulating the expression of inflammatory cytokines such as IL-1β, IL-6, IL-8, and TNF-α and affect the expression of tight junction proteins related to the integrity of gut epithelium (Jin et al., 2022).
In addition, this botanical extract produces other health benefits by favoring beneficial bacteria such as Barnesiella and Akkermansia (Jin et al., 2022). Expect S. grosvenorii and L. japonica flos, the remaining two medicinal plants are also helpful in improving the efficacy. The traditional pharmacological effect of P. grandiflorum is to reduce cough and expectorate (Ma et al., 2021). Its extract has anti-inflammatory effects by reducing lipopolysaccharide-induced inflammation (Si-Cong et al., 2021). It is known that G. uralensis has anti-inflammatory, anti-bacterial, antioxidative, anti-viral, and expectorant properties. The biologically active ingredients of G. uralensis, such as Glycyrrhizic acid and Liquiritin, inhibited the production of NO and inflammatory cytokine (Yu et al., 2015). G. uralensis extract was found to reduce colonization by Streptococcus mutans (Chen et al., 2019). Numerous studies have also shown that gut microbiota can usually participate in drug metabolism by producing specific enzymes, such as reductase and hydrolytic enzymes, to affect the efficacy, toxicity, and bioavailability of traditional botanical drugs (Xie et al., 2020). However, the specific regulatory mechanism remains unclear and needs further investigation.
Along with the obvious improvement of pharyngeal symptoms and signs in the experimental group, pharyngeal symptoms and signs were also relieved in the control group after the intervention, which indicated the existence of the placebo effect. Even though the placebo had a minimal therapeutic effect on pharyngitis, the total scores of pharyngeal symptoms and signs were decreased in the control group. In a study on the efficacy of thermal water nasal inhalation treatment for upper respiratory tract diseases, patients who practiced healthy behaviors, such as quitting smoking, increasing consumption of fruits and vegetables, and taking more dietary supplements had better treatment outcomes and compliance (Neri et al., 2018). In this study, more than one-third of patients in both groups had unhealthy eating habits at V1, including smoking, drinking, and eating spicy foods. During the intervention, patients of the two groups received disease-related health education and were largely aware of the risk factors for CP. As a result, they gradually adjusted their poor habits and eating patterns under our guidance. At V3, we found that patients in both groups had a moderate to high level of concern for the disease and understanding of the disease through the BIPQ. Therefore, we inferred that our health education improved patients’ understanding of the disease and affected their health behaviors, thereby helping to ease pharyngeal discomfort in the control group.
4.2 Illness perception and adherence to treatment of patients with pharyngitis
This study showed that patients in the experimental group had a better knowledge of the disease than patients in the control group. They believed that the illness would last less time and the botanical lozenges were more effective in relieving pharyngitis. A reported study indicated that illness perceptions can be changed (Chew et al., 2017), and indirectly influence the quality of life, functional recovery, and clinical parameters through adherence to treatment (Chew et al., 2017). Thus, our intervention might indirectly enhance clinical efficacy by elevating patient’s illness perceptions. In this study, patients taking the botanical lozenge had better adherence than those taking the placebo. A randomized controlled trial of viral pharyngitis revealed that the compliance of patients in the treatment group was significantly better than that in the control group (Dao et al., 2019). According to the follow-up on V2, patients thought the flavor of the botanical lozenge was noticeably superior to the taste of the placebo. They also claimed that the botanical lozenge cooled the throat. In general, medicines with good taste help to increase patient compliance and improve treatment efficacy. Besides comparing illness perception and adherence to treatment between the two groups, we also analyzed the level of illness perception in all patients with different adherence to treatment. We found that self-reported non-adherence was prevalent. More than one-third of patients were classified as having low adherence. A low level of adherence to treatment was related to lower personal control over the disease, less concern about the disease, and less understanding of the disease. A previous study identified illness perception as a significant predictor of self-reported adherence to treatment (Kim et al., 2021). Reinforcing patients’ positive perceptions and beliefs about the disease through personal strategies or medication treatment leads to better adherence to treatment, which might aid their recovery and disease management (Kim et al., 2021). Therefore, better treatment methods or interventions are needed to improve the illness perception of patients with chronic diseases to improve adherence to treatment and promote recovery of patients.
4.3 The advantages of botanical lozenges
In clinical practice, the first line of treatments for CP mainly includes antibiotics and/or inhaled or oral hormone preparations. Overuse of antibiotics often results in dysbiosis of the throat microbiota (Korkmaz et al., 2022), which leads to double infection and even further deterioration of the disease. Repeated aerosol inhalation therapy for CP is still ineffective (Li C. et al., 2019). Traditional medicinal plants are effective for treating pharyngitis, but the traditional decoction approach is somewhat laborious (Zhang et al., 2017). With the advancement of medical technology, the dosage forms of medicinal plants have become more and more diversified, including soup, pill, tablet, oral liquid, and tea (Zhang et al., 2017). Currently, many classic botanical formulas have been developed into Chinese patented drugs or functional foods. For example, G. uralensis oral solution used as a Chinese patented drug treats upper respiratory infections, bronchitis, colds, and coughs (Jiang et al., 2020). Botanical tea is used as a functional food to alleviate the symptoms in CP patients. Some botanical teas are mostly prepared from traditional botanical drugs, such as L. japonica, G. uralensis, and P. grandiflorus (Li C. et al., 2019). As a result, it is very convenient and effective for patients to use botanical lozenges in the treatment of CP. In China, many traditional botanical drugs are effective in the prevention and treatment of diseases. Several studies have revealed that the secondary metabolites of botanical drugshave antioxidative, antibacterial, antiviral, anticancer, and anti-inflammatory properties (Lu et al., 2022). As more and more people pay attention to their health, the acceptance of botanical drugs among the population is increasing. For instance, botanical tea is gaining popularity as one of the most enjoyable drinks due to its health-promoting benefits (Wijesundara and Rupasinghe, 2019). Compared with oral or inhaled hormone preparations, medicinal plants may be safer and more prevalent.
In our trial, the botanical lozenge was prepared from medicinal plants with edible properties. Manufacturers processed the extract of several medicinal plants into oral tablets. They had the advantages of convenience, economy, relative safety, and some efficacy. In summary, this safe, effective, and convenient botanical lozenge prepared from medicinal plants provided new options for preventing and treating CP.
4.4 Strengths and limitations
This is one of the few studies to examine the effectiveness of extracts from medicinal plants in the treatment of CP. Oral administration is widely used as an acceptable and relatively safe method of drug administration for patients. We made these medicinal plants into convenient and economical botanical lozenges. We also combined botanical lozenges with health education, such as disease-related knowledge, medication guidance, dietary guidance, and follow-up, to treat CP. Additionally, we investigated patients’ adherence to treatment, illness perception level, and therapeutic safety. Furthermore, we analyzed the relationship between adherence to treatment and illness perception of the included patients, which provided directions for future treatment and management of chronic diseases.
However, this study had some limitations. First, the patients in this study were recruited from a single institution, which might limit data generalization. Also, the assessment of pharyngeal symptoms and signs was relatively subjective. In the future, evaluating patients’ clinical outcomes needs more comprehensive evaluation methods and more precise objective measures (e.g., inflammatory factors).
5 CONCLUSION
The botanical lozenge prepared from the extracts of medicinal plants was effective in relieving the pharyngeal symptoms and signs of CP. The combination of these medicinal plants and health education not only improved patients’ positive illness perception but also helped them adhere to treatment regimens. In general, this study elucidated the therapeutic and health-promoting effects of the novel extracts of medicinal plants and health education on CP.
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