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A B S T R A C T   

Background: Acute sialadenitis is one of the major physical complications of radioactive iodine 
therapy (RAIT) for differentiated thyroid cancer (DTC). It is considered necessary to pay attention 
to the psychological impact on the patient as well as the physical influence during RAIT. 
Objective: To find evidence of the benefits of Basil tea on the psychological and physical side 
effects of RAIT. 
Methods: Forty-four DTC patients after total thyroidectomy were randomly divided into Group A 
(Basil tea group, n = 22) and Group B (Control group, n = 22). Subjects in Group A drank 180 mL 
of Basil tea prepared from 2.0 g of Holy basil (Ocimum tenuiflorum Linn.) leaves after each meal for 
four days, starting on the day RAIT was performed. Those in Group B drank the same amount of 
distilled water after each meal for the same period as those in Group A. The State-Trait Anxiety 
Inventory (STAI) was used to assess anxiety, while the saliva component test, and salivary gland 
scintigraphy were used to assess the oral cavity. 
Results: The rate of change of the STAI score (both State Anxiety and Trait Anxiety) was signif
icantly lower in Group A than in Group B (P < 0.05). The rates of change of cariogenic bacteria, 
ammonia, protein, and occult blood were significantly lower in Group A than in Group B (P <
0.05). The rate of change of the washout ratio for salivary gland scintigraphy was significantly 
lower in Group B than in Group A (P < 0.05). 
Conclusions: Basil tea consumption not only protected against oral mucosal conditions and sali
vary gland disorders but also significantly relieved the patient’s RAIT-related anxiety. Therefore, 
it was suggested that this tea could be useful for the maintenance of patients’ QOL during RAIT.   

1. Introduction 

The number of patients diagnosed with differentiated thyroid cancer (DTC) has increased due to an increase in the number of 
opportunities for medical investigations in recent years [1]. Despite the increasing number of incidentally diagnosed patients with 
DTC, the 5-year survival rate was approximately 98 %, and the age-adjusted mortality rate associated with DTC remains stable 
(approximately 100.0 per 50,000 persons per year) [2]. Thus, the post-treatment follow-up period tended to be longer. Therefore, 
serious adverse events associated with therapy for DTC impair the patient’s long-term quality of life (QOL) and should be prevented. 

Radioactive iodine therapy (RAIT) has been an effective treatment for many years and a postoperative option for DTC [3]. RAIT is 
known to prolong survival in patients after total thyroidectomy via the ablation of residual cancer cells and metastases [4]. Patients 
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receiving high-dose RAI often require inpatient treatment in radiation-shielded rooms [5]. Physical contact with family members and 
healthcare workers is restricted to a minimum for some time after RAIT, as the patients themselves can be a source of radiation 
exposure. It is presumed to be an unusual environment that induces feelings of anxiety and loneliness, unlike normal hospitalization 
wards. In addition, hypothyroidism associated with pre-RAIT thyroid hormone withdrawal can cause mood changes, lack of con
centration, and emotional instability [6]. Therefore, it is considered necessary to pay attention to the psychological impact and mental 
health burden on the patient, as well as the physical impact of RAIT [7]. 

On the other hand, salivary gland disorders following acute sialadenitis are major physical complications of RAIT [8]. Multiple 
RAIT sessions may be performed within the dose limit [9], and the patients should be treated immediately clinical manifestations are 
observed. There have been some reports of the administration of lemon candies and vitamin C lozenges as methods of protecting 
salivary gland function from RAIT [10]; however, no consensus has been reached yet on the optimal strategy [11]. Regarding the 
administration of lemon candies and vitamin C lozenges during RAIT, there are also reports that salivary gland function decreases if 
their timing and dosage are not appropriate [12]. Currently, it is difficult to think that lemon administration alone is a sufficient 
method of preserving salivary gland function. In addition, since iodine intake restriction, and thyroid hormone replacement are 
performed before RAIT, some patients temporarily experience anorexia and nausea due to RAIT-associated hypothyroidism. Thus, 
what a patient can ingest during RAIT is different for each individual, and it is preferable to prepare multiple options for the pres
ervation of salivary gland function. 

Under such circumstances, we thought that the ingestion of herbal tea might be expected to improve the physical adverse events 
and psychological burden associated with RAIT. Herbs, including Holy basil (Ocimum tenuiflorum Linn.), have long been used not only 
as spices but also as therapeutic agents for diseases, and the administration of these herbs is considered safe [13–15]. Furthermore, 
basil has also been shown to exhibit anticancer activity [16]. Holy basil (Ocimum tenuiflorum Linn.) has long been reported to have 
mucosa-protective, antibacterial, and antioxidant effects. It has also been reported to preserve the oral condition [15,17]. In addition, 
it has also been reported that one of the representative effects of basil is to relieve anxiety and stress [14,18]. Holy basil contains 
eugenol, linalool, cineol, α-terpineol, and saponins as biologically active ingredients [19]. Eugenol, which has digestive and 
appetite-stimulating properties [20], might effectively alleviate loss of appetite [21]. Linalool, which emits a sweet scent similar to that 
of a lily flower, also possesses stress-reducing and appetite-stimulating properties [22,23]. Eugenol and linalool exhibit 
anti-inflammatory and antibacterial properties [24], α-terpineol exhibits anti-inflammatory properties [25], and saponin exhibits 
antioxidant and blood flow-promoting activity in peripheral tissues [26]. Therefore, we hypothesized that holy basil would reduce 
physical and psychological side effects in patients undergoing RAIT. Basil can be ingested in powder or tea form. Given that swallowing 
function might be adversely impacted after thyroidectomy in some patients, basil tea might be easier to ingest than its powder form. 
Therefore, we focused on Holy basil (Ocimum tenuiflorum Linn.) tea in the current study. 

In this study, we aimed to objectively evaluate RAIT-related anxiety, stress, salivary gland function, and oral mucosal conditions, 
providing evidence that Basil tea protects salivary gland function, preserves the oral condition, and reduces anxiety during RAIT. 

2. Materials and methods 

In this study, we included DTC patients who were undergone 131I treatment after total thyroidectomy at Asahikawa Medical 
University hospital from September 2020 to September 2021. The therapeutic dose of 131I was 3.70–5.55 GBq. All patients underwent 
at least two weeks of thyroid hormone withdrawal before RAIT. Patients with autoimmune diseases, those with previous salivary gland 
diseases, or those who just underwent external-beam radiotherapy to the head and neck were excluded from the study. Those with a 
history of neurological or psychiatric disorders were also excluded. All patients with thyroid cancer were treated according to the 

Fig. 1. Study flow chart showing randomization Group A, basil tea intervention group; Group B, control group.  
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management guidelines of the American Thyroid Association [27]. This study was a randomized controlled trial registered with the 
University Hospital Medical Information Network (UMIN) (ID = UMIN000041411) clinical trials registry and conducted following the 
Consolidated Standards of Reporting Trials guidelines. 

The minimum sample size for this study was determined based on a previous study on anxiety in patients with thyroid cancer [6] 
since no previous studies that used the same method were found. Using the formula for sample size calculation size for two inde
pendent groups, taking into account a significance level of α = 0.05, a confidence level of 95 %, an effect size of 0.92 and a statistical 
power of 80 %, the total sample size was 44 patients (22 in each group). Fig. 1 shows the study flow chart for patient selection by 
randomization. Study participants were randomly assigned to the intervention and control groups in a 1:1 ratio using a computerized 
number table. 

3. Ethics 

All procedures in this study were approved by the ethics review board of Asahikawa Medical University, Japan (no. 20083). 
Informed consent was obtained from all subjects for the current study, and the latter was conducted per the principles of the 2013 
revised Declaration of Helsinki. 

3.1. Basil tea intervention 

The basil tea used a molded teabag (Holy Basil Herb Teabag, ITANSE Co., Ltd., Osaka, Japan) filled with 2.0 g net of dried and 
shredded basil (Ocimum tenuiflorum Linn.) leaves (Fig. 2). Although some commercially available basil tea products contain additives 
such as citric acid, which are incorporated during the manufacturing process, a product made only from basil leaves was used in the 
present study. This teabag was soaked in 180 ml of boiling water for 5 min and then cooled to 40 ◦C. These processes were carried out in 
a uniform procedure. Patients in Group A (the basil tea intervention group) drank this tea three times a day for four days after every 
meal, starting from the day of RAI ingestion (the day of admission to the radiation isolation room). Since there were no reports that 
could be a guideline for the ideal period of basil tea administration, the intervention period was set to four days when radioactivity was 
often below the threshold for exiting the radiation isolation room. Participants in Group B (the control group) ingested the same 
amount of distilled water as the intervention group after each meal for four days (in addition to the amount of water they would 
normally drink during RAIT). 

3.2. State-Trait Anxiety Inventory 

All participants underwent the State-Trait Anxiety Inventory (STAI, Japanese version). The STAI is the most commonly used self- 

Fig. 2. Teabag (Holy Basil Herb Teabag, ITANSE) filled with 2.0 g net of dried and shredded basil leaves (Ocimum tenuiflorum Linn.).  
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administered test in objectively assessing anxiety [28]. The test consists of two independent questionnaire-based assessments of State 
Anxiety and Trait Anxiety. The first is state anxiety (STAI-S), in which transient life events are currently believed to cause stress. The 
second is the anxiety tendency (STAI-T), which involves personal predispositions, and is assessed as a relatively stable aspect that 
includes a general state of calmness, self-confidence, and security [29]. Each of the two STAI subscales has 20 items, for a total of 40 
items. Composed of subscales scored on a 4-point Likert scale from 1 (rarely) to 4 (almost always), scores on this test range from low 
(20) to high (80) anxiety. Higher scores indicate higher levels of anxiety. A previous study described scores of >39 as the high-anxiety 
category and scores of ≤39 as the low-anxiety category on the STAI [30]. All subjects performed STAI before and after RAIT (the day 
before the start of treatment and the 5th day after treatment). Test scores were compared quantitatively. Analyses were performed 
using the rate of change in scores. The change rate was calculated using the following formula: (Score after RAIT − Score before 
RAIT)/Score before RAIT × 100. 

3.3. Saliva component test 

Since it is necessary to minimize radiation exposure (including exposure to the saliva of patients who just underwent RAIT), the 
components of saliva must be measured rapidly and easily. In this study, we used the SillHa (ARKRAY, Inc., JAPAN) saliva test device. 
With this device, the results can be calculated within 5 min. This device does not measure the density directly; rather, it measures the 
color tone of the material as the rate of reflection by reflectance photometry. It has been shown that the magnitude of this measured 
value (reflectance, %) is strongly correlated with the magnitude of the actual measured value [31]. The measurement was performed 
by having the patients rinse their mouths with 30 ml of distilled water for 10 s, sucking the liquid with a dedicated dropper, and 
dropping 1 mL onto exclusive test papers for analysis. This device quantitatively calculates the number of cariogenic bacteria, the 
densities of ammonia, leukocytes, protein, and the amount of occult blood in saliva. Cariogenic bacteria, occult blood, and leucocytes 
are used for assessing the risk of periodontal disease, and the amounts of ammonia and protein indicate the degree of oral hygiene [32]. 
Increments in these parameters suggest that the oral condition is deteriorating. Saliva samples from participants in both groups were 
measured on the day before RAI ingestion and on the 5th day after its ingestion. In this study, statistical analyses were performed by 
calculating the rate of change in each measurement before and after RAIT. This rate of change is calculated as follows: (reflectance 
after RAIT - reflectance before RAIT)/reflectance before RAIT x 100. 

Fig. 3. A. The subtraction process for salivary gland scintigraphy in patients after the administration of radioactive iodine. (a) Tc-99 m image and 
scattered radiation from 131I (original image). (b) Image of only scattered radiation from 131I. (c) Image after subtraction (Tc-99 m image). B. 
Regions of interest (ROI) for salivary gland scintigraphy. The red circles near the bottom of the ear indicate ROIs on the parotid glands. The blue 
circles near the bottom of the chin indicate ROIs on the submandibular glands. The left temporal square shows the background ROI. C. Measurement 
points of salivary gland function on salivary gland scintigraphy. (a) Maximum count before lemon stimulation. (b) Minimum count after lemon 
stimulation. (c) Background counts at maximum activity. (For interpretation of the references to color in this figure legend, the reader is referred to 
the Web version of this article.) 
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3.4. Salivary gland scintigraphy 

To assess the functional outcome of basil tea administration, participants underwent salivary gland scintigraphy before and five 
days after RAI administration. After a bolus intravenous injection of 185 MBq (5 mCi) of 99 mTc - pertechnetate, dynamic imaging of 
the anterior head was performed using a dual-head gamma camera with a parallel-hole, high-energy, medium-sensitivity collimator 
(Millennium VG, GE Medical Systems, Tokyo, Japan). A sequence of dynamic images was then acquired at 1 min/frame for 30 min with 
a zoom factor of 1.5 in a 128 × 128 matrix. The photopeak was centered at 140 keV with a 20 % window. After RAIT, salivary gland 
scintigraphy included 131I irradiation. The scattered radiation from the 365 keV gamma ray can therefore enter the Tc-99 m window 
during collection. In this context, the window was set to 180 keV, which is on the high-energy side (140 keV). The examination was 
performed via dual-energy window collection. Subtraction processing was then performed for image analysis (Fig. 3A). Twenty mi
nutes after the bolus injection, 3 mL of lemon juice (100 % concentrated) was injected into each subject’s mouth using a syringe to 
stimulate salivation. Regions of interest (ROIs) were drawn around the left and right parotid glands and the left and right subman
dibular glands on the dynamic scintigraphy sum image for quantitative analysis. A background ROI was placed in the temporal region 
(Fig. 3B). Thus, a time-activity curve was drawn for each salivary gland. 

For the time-activity curve, the following points were pre-determined (Fig. 3C): (a) maximum uptake count before stimulation, (b) 
minimum uptake count after stimulation, (c) background count at peak activity, and (d) injected counts (calculated by counting to 185 
MBq and post-injected syringes with the camera, correcting post-injected counts for radioactive decay, and subtracting the post- 
injected count from pre-injected uptake counts). The washout ratio (WR, a salivary gland function parameter) was calculated using 
each time-activity curve as follows: washout ratio (WR) = [1− (b− c)/(a− c)] × 100. Higher WR values are associated with better 
salivary gland function, and a WR of ≥50 % is considered normal salivary gland function [33]. Analyses were performed using the rate 
of change of WR. In the current study, the sum of the WRs of the four salivary glands (WR sum) was calculated as the rate of change 
before and after RAIT. This rate of change is calculated as follows: (WR sum after RAIT – WR sum before RAIT)/WR sum before RAIT x 
100. 

3.5. Statistical analysis 

Data were analyzed using statistical software (XLSTAT version 2021.2.2; Addinsoft, Paris, France). All continuous data were 
presented as the mean ± standard error. The normality of data distribution was assessed using the Kolmogorov–Smirnov test. Fisher’s 
exact test was used to assess categorical variables. Numeric variables were evaluated using the Wilcoxon rank-sum test or the 
independent-sample t-test. A P-value of <0.05 was considered statistically significant. 

4. Results 

4.1. Demographic and clinical characteristics 

In the current study, 22 patients in Group A and 22 patients in Group B met the selection criteria. In Group A, one patient withdrew 
from the study due to persistent nausea. In Group B, one patient discontinued RAIT after hospitalization. Finally, the results of 21 
patients in each group were used for analyses. Fig. 1 shows the study flow chart, including patient selection for randomization, and 
Table 1 shows the demographic and clinical characteristics of the participants. Thyroid cancer staging was classified according to 
version 8 of the tumor-node-metastasis classification (TNM). There was no statistically significant difference in this parameter between 
the two groups per the independent-sample t-test and Fisher’s exact test. 

4.2. STAI 

The rates of change of both State Anxiety and Trait Anxiety were significantly lower in Group A than in Group B (Fig. 4, P < 0.05). 
In addition, both rates of change of STAI scores had negative trends in Group A (Table 2), which may indicate a reduction in anxiety. 
Group B showed a more positive trend in the rate of change of STAI, suggesting an increase in anxiety during RAIT. 

Table 1 
Demographic and clinical characteristics of the participants.  

Characteristics Group A (n = 21) Group B (n = 21) P-value 

Age at diagnosis (y), mean (range) 63.2 (29–77) 67.5 (43–76) 0.45 
Sex (female/male) 10/11 11/10 0.39 
TNM stage I/II/III 3/1/1 1/0/2 0.28 
IV A/B/C 8/2/6 6/2/10  
I-131 dose (GBq), average ± SD 5.42 ± 0.19 5.29 ± 0.20 0.13 
Thyroglobulin (ng/mL), average ± SD 510.7 ± 111.4 425.5 ± 87.5 0.42 

Group A, basil tea intervention group; Group B, control group; TNM, tumor, node, and metastases; SD, standard deviation. 
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4.3. Saliva component test 

The rates of change of cariogenic bacteria, ammonia, protein, and occult blood were significantly lower in Group A than in Group B 
(Fig. 5, P < 0.05). Group A showed negative trends in the rates of change in cariogenic bacteria, proteins, and the amount of occult 
blood, whereas Group B showed positive trends in these parameters (Table 3). Regarding the rates of change of the amount of ammonia 
and the number of leukocytes, a stronger negative trend was observed in Group A than in Group B. These results indicate that the 

Fig. 4. Rates of change in STAI scores (A: State anxiety, B: Trait anxiety) STAI, State-Trait Anxiety Inventory; Group A, basil tea intervention group; 
Group B, control group. 

Table 2 
Rates of change of STAI scores (State Anxiety and Trait Anxiety).  

Rate of change of the State anxiety score Rate of change of the Trait anxiety score 

Group A Group B P-value Group A Group B P-value 

− 3.39 ± 37.48 5.38 ± 22.80 <0.05 − 9.03 ± 15.26 − 0.063 ± 9.36 <0.05 

Group A, basil tea intervention group; Group B, control group. 

Fig. 5. Rate of change of the saliva component test (A: Cariogenic bacteria, B: Ammonia, C: Protein, D: Leukocytes, E: Occult blood) 
Group A, basil tea intervention group; Group B, control group. 
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administration of basil tea may preserve the oral mucosal condition. 

4.4. Salivary gland scintigraphy 

Salivary gland scintigraphy, as a method of evaluating salivary gland function, suggests that a higher WR sum indicates better 
preservation of salivary gland function. The rate of change of the WR sum was significantly lower in Group B than in Group A (Fig. 6, P 
< 0.05). The WR sum in Group B tended to decrease after RAIT, while that in Group A tended to increase (Table 4). The outcomes 
suggest that the participants in Group B may end up suffering acute salivary gland injury, while those in Group A may have been able to 
prevent it. 

Table 3 
Rates of change of the saliva component test results.  

Item of change rate Group A Group B 

Cariogenic bacteria * − 15.61 ± 32.90 7.52 ± 31.98 
Ammonia † − 20.52 ± 18.52 − 0.90 ± 15.51 
Leukocytes − 7.35 ± 15.33 − 2.98 ± 18.31 
Protein * − 9.42 ± 24.63 7.95 ± 23.16 
Occult blood * − 9.04 ± 21.25 11.52 ± 31.74 

* Significant (P < 0.05) difference between the two groups per the Wilcoxon rank-sum test. 
†Significant (P < 0.001) difference between the two groups per the Wilcoxon rank-sum test. 
Group A, basil tea intervention group; Group B, control group. 

Fig. 6. Rate of change of the washout ratio (WR) in salivary gland scintigraphy. WR sum means the sum of the WR in all salivary glands. 
Group A, basil tea intervention group; Group B, control group. 
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5. Discussion 

In the current study, the rate of change of STAI scores, which objectively evaluates the psychological influence of RAIT, was 
significantly lower in the Basil tea group than in the control group. Basil tea may have reduced patients’ RAIT-related anxiety. The 
saliva component test revealed significant increments in the rate of change of cariogenic bacteria, ammonia, leukocytes, protein, and 
occult blood only in the control group, suggesting that basil tea may preserve the oral mucosal condition. Furthermore, salivary gland 
scintigraphy, an objective method of evaluating salivary gland function, revealed a significant decline in the rate of change of the WR 
sum in the control group, and the WR sum in the control group tended to decrease after RAIT. These results indicated that salivary 
gland function decreased after treatment in the control group. The administration of basil tea relieves acute salivary gland injury from 
RAI and may have a protective effect on salivary gland function. These results suggest that the administration of basil tea may protect 
against both the psychological and physical effects of RAIT. The results of current study indicate that drinking basil tea during RAIT 
might improve patient’s QOL. 

RAIT requires the prior cessation of thyroid hormone therapy. Therefore, the only fundamental solution to hypothyroidism-related 
nausea, loss of appetite, and malaise is to resume taking thyroid hormones after treatment or after RAIT is discontinued. Holy basil 
contains eugenol, linalool, cineol, α-terpineol, and saponin as biologically effective ingredients [19]. Eugenol, which has digestive and 
appetite-stimulating properties [20], might effectively alleviate symptoms [21]. Linalool, which has a sweet scent like that of a lily 
flower, also has stress-reducing and appetite-stimulating effects [22,23]. Eugenol and linalool also have anti-inflammatory and 
antibacterial properties [24]. α-Terpineol has been reported to have anti-inflammatory properties and gastric lesion-relieving abilities 
[25], while saponin has been reported to have antioxidant properties and blood flow-promoting activity in peripheral tissues [26]. This 
study speculates that these substances may have had protective effects on the condition of the oral mucosa and salivary gland function. 
Furthermore, it has been suggested that the deterioration of the oral condition, which is represented by bad odors, increases stress and 
anxiety [32]. The protective effect of basil tea on the oral mucosa may also have contributed to the amelioration of RAIT-related 
anxiety. 

In addition to the biochemical benefits of basil, the STAI results might reflect the positive or negative effects associated with the 
behavior of “drinking basil tea during treatment.” In the present study, the STAI scores tended to decline after treatment in the 
intervention group, suggesting the alleviation of treatment-related anxiety. Although it is difficult to evaluate without biochemical 
effects of basil, these results suggest that the act of drinking basil tea might not have had a negative impact. 

The mechanism of action of RAI is as follows: 131I is taken up into cells via a sodium iodide symporter (NIS) expressed in thyroid 
cells [11]. However, a certain amount of RAI is also taken up by salivary glands, as NIS is the second most expressed protein in salivary 
glands [34]. Thus, sialadenitis and associated salivary gland dysfunction result from the exposure of salivary gland tissue to β-rays from 
131I taken up by NIS. Acute sialadenitis causes swelling and pain in the salivary glands within a few days after 131I consumption [11]. 
Acute sialadenitis may resolve spontaneously; however, when the inflammation progresses to the chronic stage, xerostomia develops, 
which significantly impairs the patient’s QOL. 

It has been reported that the use of honey for oral mucositis in patients who have undergone chemotherapy or external-beam 
radiation therapy reduces the incidence of salivary gland disorders [35]. However, since honey contains a certain amount of sugar, 
it is possible that the treatment is limited to patients without diabetes. Since basil tea contains almost no sugar, it has the advantage 
that there are no restrictions on its administration, unlike sugar-containing foods. Compared to lemon-containing foods and vitamin C 
lozenges, basil flavor is considered to be less irritating to the oral mucosa in patients with post-RAIT acute mucositis. Furthermore, holy 
basil is readily available worldwide, and even in outpatient cases of RAIT, patients can begin taking Holy basil voluntarily or at the 
recommendation of their physician. 

6. Limitations 

The following are the possible limitations of this study: first, although it is a randomized controlled trial, it is a single-center study. 
Second, this was a proof-of-concept study with a small sample size due to difficulty in enrolling a large number of patients and the 
rarity of these cases treated in the hospital. Second, the patients ingested tea extracted from basil leaves, but the chemical composition 
of the basil tea consumed was not analyzed because we considered that the efficacy of basil tea should be evaluated based not only on 
its biochemical efficacy, but also on the overall impact of the act of drinking basil tea during treatment. Furthermore, it is unclear 
whether the dosage, timing, and duration of the basil tea intervention were optimal for the prevailing conditions. In this study, it was 
administered as a "tea." However, it is also possible to administer it in different forms (for instance, as a powder, and mixed with 

Table 4 
Rate of change of the washout ratio (WR) in salivary gland scintigraphy for the sum of all 
salivary glands (WR sum).  

Rate of change of the washout ratio 

Group A Group B P-valuea 

0.69 ± 8.56 − 5.25 ± 13.54 <0.003 

a Significant (P < 0.05) difference between the two groups per the Wilcoxon rank-sum test. 
Group A, basil tea intervention group; Group B, control group. 
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meals). In this way, patients may choose how to consume it. Since no similar studies have been conducted yet, it is considered 
necessary to examine the optimal administration method. 

7. Conclusions 

Basil tea consumption not only protected against salivary gland disorders and adverse oral mucosal conditions but also significantly 
reduced the patient’s RAIT-related anxiety. Therefore, it was suggested that this tea could be useful in maintaining patients’ QOL 
during RAIT. 
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