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Abstract 

Background: To investigate the effect of tea consumption on the improvement of postoperative quality of life in 
male patients with esophageal squamous cell carcinoma (ESCC).

Methods: The quality of life information of 290 male patients with ESCC was collected. The time to deterioration and 
the number of events in each area of quality of life was calculated by time-to-deterioration (TTD) model. The asso-
ciation between postoperative tea drinking and postoperative quality of life in male ESCC patients was investigated 
using the Cox proportional risk model.

Results: Postoperative tea-drinking patients experienced delayed TTD in multiple domains, including general health, 
physical, role, emotional, and cognitive function, fatigue, nausea and vomiting, dyspnea, loss of appetite, constipation, 
diarrhea, eating problems, difficulty swallowing, choking while swallowing saliva, dry mouth, taste difficulties, cough-
ing, and speech problems. The multivariate Cox regression analysis showed that drinking tea after surgery improved 
quality of life, including physical function (HR = 0.722, 95% CI: 0.559-0.933), role function (HR = 0.740, 95% CI: 0.557-
0.983), eating problems (HR = 0.718, 95% CI: 0.537-0.960), odynophagia (HR = 0.682, 95% CI: 0.492-0.945), trouble 
swallowing saliva (HR = 0.624, 95% CI: 0.444-0.877), coughing (HR = 0.627, 95% CI: 0.442-0.889) and speech problems 
(HR = 0.631, 95% CI: 0.441-0.903). Furthermore, the improvement was more significant in patients who drank tea 
before surgery and continued to drink tea after surgery.

Conclusions: Postoperative tea drinking had a positive effect on delay in clinical deterioration and improvements in 
multiple functions and symptoms associated with ESCC in men.
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Introduction
According to the 2020 global cancer statistics, the 
global incidence rate of esophageal cancer is seventh, 
and the overall mortality rate is sixth, with men having 

nearly twice the incidence and mortality rate of women 
[1]. In China, 90% of esophageal cancer is squamous 
esophageal cancer (ESCC), which has a very poor prog-
nosis and a high mortality rate [2]. Esophagectomy is 
currently the primary treatment option for patients 
with esophageal cancer. Surgery improves the five-
year survival rate of patients compared to those with-
out surgery [3]. Although surgery and adjuvant therapy 
can improve patient survival, they also have a signifi-
cant impact on patients’ quality of life after surgery [4]. 
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As a result, for patients with a poor prognosis and a 
short life expectancy, optimizing the subsequent qual-
ity of life is a critical issue to consider later in order to 
improve the patient’s well-being during the patient’s 
remaining life [5].

Tea is gradually becoming one of the most popular bev-
erages in a variety of countries as globalization progresses 
[6]. Tea is high in flavonoids, alkaloids, phenols, thean-
ine, and other compounds, particularly tea polyphenols, 
which have antioxidant, anticancer, anti-inflammatory, 
antibacterial, anti-angiogenic, and apoptotic proper-
ties [7]. Tea polyphenols can play an anti-cancer role by 
scavenging free radicals, blocking lipid peroxidation, and 
increasing the activity of enzymes in the body [8]. Tea 
leaf extracts, such as epigallocatechin and theanine, have 
been shown to inhibit the development and progression 
of gastrointestinal tumors such as colorectal cancer [9], 
esophageal cancer [10], and gastric cancer [11] by regu-
lating various signaling pathways [12], initiating apopto-
sis, inhibiting inflammatory pathways, and suppressing 
oxidative stress, among other mechanisms. In addition, 
a report found that tea consumption after gastric can-
cer surgery could promote the recovery of postopera-
tive gastrointestinal function and improve the quality 
of life of patients [13]. Meanwhile, tea consumption has 
been shown to improve cognition, mood, and human 
brain function [14] and somatic function [15]. All these 
studies show that drinking tea can improve the health 
condition of cancer patients. However, no studies have 
been reported on tea consumption and quality of life in 
patients with ESCC.

Health-related quality of life (HRQoL) is an important 
endpoint for measuring cancer patients and survivors 
[16]. The EORTC QLQ-C30 and EORTC QLQ- OES18 
scales were mainly used to evaluate patients’ functional 
and symptomatic scales in the study of esophageal can-
cer. In recent years, the deterioration time model in 
longitudinal analysis has been widely used in the study 
of quality of life [17]. The time to deterioration (TTD) 
model is most intuitively defined as the time from ran-
domization in the study to the first deterioration of at 
least one minimal clinically important difference (MCID) 
unit compared to the baseline score. Patients who did not 
deteriorate before exit were reviewed at the last HRQoL 
assessment [18]. TTD model has been widely used in 
the evaluation of clinical outcomes because of its advan-
tage of producing more meaningful clinical outcomes. 
Many studies have used the TTD model to investigate 
the factors influencing the quality of life in patients with 
esophageal cancer, but the effect of tea consumption on 
postoperative quality of life in patients with esophageal 
cancer is unclear. Therefore, this study investigated the 
effect of postoperative tea drinking on the postoperative 

quality of life of male patients with ESCC to provide sci-
entific basis for better improving their quality of life.

In this paper, we based on multiple follow-up question-
naires in male ESCC patients, whose longitudinal quality 
of life scores were constructed using the TTD model, and 
the association between postoperative tea consumption 
and quality of life was evaluated using the Cox propor-
tional hazards model. Subsequently, stratified analysis 
was used to further explore the relationship between tea 
consumption and quality of life after preoperative and 
postoperative tea drinking habits were changed.

Materials and methods
Study subjects
Male patients with new-onset ESCC were collected at 
Fujian Cancer Hospital and the First Affiliated Hos-
pital of Fujian Medical University between December 
1, 2014 and March 15, 2021. All enrolled patients were 
interviewed face-to-face by trained interviewers using 
standardized questionnaires: the EORTC Quality of Life 
Questionnaire-Core Questionnaire (EORTC QLQ-C30, 
version 3.0) and Esophageal Cancer Module (EORTC 
QLQ- OES18). The inclusion criteria of this study were 
as follows: (a) patients with radical esophagectomy, (b) 
ESCC diagnosed by postoperative pathology, and (c) with 
clear TNM staging, (d) no preoperative chemotherapy, 
etc. Patients were excluded by the following criteria: 
(a) patients with other cancers, (b) patients with meta-
static tumors or recurrent cases of esophageal cancer, 
(c) patients with incomplete clinical case information. 
The tumor stage was determined to be following the 
American Joint Committee on Cancer Tumor Lymph 
Node Metastasis (TNM) staging criteria. This study was 
approved by the Ethics Committee of Fujian Medical 
University (approval number: 201495). Prior informed 
consent was obtained from all participants. According to 
the first follow-up of tea drinking after the operation, the 
patients were divided into two groups: the tea-drinking 
group and the non-tea-drinking group.

Exposure assessment
Tea consumption was defined as drinking pure tea 
leaves after being brewed or boiled in hot water at least 
once a week. Participants were asked, “How often do 
you drink tea?” Participants selected one of the follow-
ing.” No,” “Less than 5 times per week,” or “Greater than 
or equal to 5 times per week.” In addition, tea drinkers 
were asked “What type of tea do you usually drink?”, 
and were then instructed to select one of four mutu-
ally exclusive responses, as follows.“ Unfermented tea 
(green tea)”, “Semi-fermented tea (oolong tea)”, “Fully 
fermented tea (including black and dark tea)” or “Other 
types of tea (flower tea and herbal teas)”. Finally, tea 
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drinkers were also asked how many years they had been 
drinking this tea, as reported by the patients them-
selves. We then analyzed the relationship between tea 
drinking, different types of tea, frequency and duration 
of tea drinking and quality of life of ESCC patients.

Follow‑up
Patients’ baseline health-related quality of life was 
assessed within 3 days of hospitalization using the 
EORTC Quality of Life Questionnaire QLQ-C30 and 
QLQ-OES18. For postoperative patients, the trained 
interviewer performed telephone-based follow-up. 
HRQoL was assessed every 3 months in the first year, 
every 6 months in the second year, and then annually. 
Survival time was defined as the time from surgery to 
death or the end of follow-up.

The EORTC QLQ-C30 has five functional scales 
(physical, role, emotional, cognitive, social), three 
symptom scales (fatigue, nausea/vomiting, pain), six 
individual scales (dyspnea, insomnia, loss of appe-
tite, constipation, diarrhea, economic hardship) and 
a global health status/quality of life (QOL) scale [19]. 
The EORTC QLQ-OES18 questionnaire consists of four 
scales (dysphagia, feeding, reflux, and esophageal pain) 
and six individual items (swallowing saliva, choking 
while swallowing, dry mouth, taste problems, cough, 
and speech problems) [20]. Participants responded to 
their health status in the week before hospitalization 
based on questionnaire information.

Statistical methods
The quality of life scale was calculated using a time to 
deterioration model with baseline quality of life for all 
patients included. Time to deterioration was defined 
as the time between inclusion in the study and the first 
5-point decline in quality of life score based on baseline 
scores or if the patient had not deteriorated prior to this 
time, reviewed at the last completed quality of life [21]. 
The TTD calculation process was completed using the 
QoLR package of R software. The following analyses were 
completed using SPSS 20.0. The demographic and clinical 
characteristics of the two groups were compared using 
chi-square tests, TTD was described using median and 
quartiles, and the Mann-Whitney test was used to com-
pare the differences in TTD between the two groups. The 
association of postoperative tea consumption with the 
EORTC QLQ-C30 and EORTC QLQ-OES18 scales was 
analyzed using Cox regression models for survival analy-
sis, with relative risks expressed as 95% confidence inter-
val (CI) of the hazard ratio (HR). All statistical tests were 
two-sided with a significance level of 5%.

Results
Follow‑up results
Between December 1, 2014 and March 15, 2021, 466 
postoperative male patients were enrolled in the study, 
176 of whom were eliminated due to lack of partial 
baseline information, leaving 290 postoperative male 
ESCC patients enrolled in the study. Evenly distribu-
tion of baseline characteristics in the inclusion and 
exclusion groups (see supplement Table 1). The median 
follow-up of this study was 35 months (3-72 months), 
and 77 of the 290 patients died during the study period, 
with 1-, 3-, and 5-year survival rates of 92.3% (95% 
CI:0.885-0.949), 76.9% (95% CI:0.708-0.819), and 64.4% 
(95% CI:0.571- 0.712) (see supplement Table 2).

Effect of postoperative tea consumption on male 
postoperative patients with ESCC
Demographic and clinical characteristics
In this study, 290 male postoperative patients with 
ESCC were included, there was no statistical difference 
in age, chemotherapy, and TNM stage between the two 
groups of non-tea drinkers and tea drinkers after sur-
gery (P > 0.05) (Table 1). In addition, the p-value for age 
was 0.051 for the tea drinking and non-tea drinking 
groups, therefore, stratified analysis by age, the result 
indicated that tea consumption had the same effect on 
quality of life among different age groups (see supple-
ment Table 3 and supplement Table 4).

Baseline quality‑of‑life scores
Median and quartiles were used to describe baseline 
quality of life scores. The Mann-Whitney test showed 
differences between the two groups in the domains of 
social functioning (P = 0.024) and insomnia (P = 0.005) 
on the EORTC QLQ-C30 scale, with no differences in 
baseline scores for the remaining functional domains 
(P > 0.05); the EORTC QLQ-OES18 scale no differences 
in baseline scores for all functional domains (P > 0.05) 
(Table 2).

Time to deterioration of quality of life
Compared to the non-tea drinking group, patients in 
the postoperative tea drinking group had global health 
status (P = 0.016), physical function (P = 0.004), role 
function (P = 0.042), emotional function (P = 0.007), 
cognitive function (P = 0.010), fatigue (P = 0.032), nau-
sea and vomiting (P = 0.015), dyspnea (P = 0.040), appe-
tite loss (P = 0.017), constipation (P = 0.004), diarrhea 
(P = 0.040), eating problems (P = 0.006), odynophagia 
(P = 0.001), trouble swallowing saliva (P < 0.001), chok-
ing when swallowing (P = 0.006), dry mouth (P = 0.002), 
trouble with taste (P = 0.001), cough (P < 0.001) and 
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speech problems (P < 0.001) were all delayed in TTD 
(Table  3). Supplement Table  5 shows the number of 
patients with deterioration in each domain at each fol-
low-up time point and their percentage of all patients 
deteriorating in that domain.

Association between tea consumption and the EORTC 
QLQ‑C30/EORTC QLQ‑OES18 scale
Multivariate Cox regression analysis showed that 
postoperative tea consumption improved physical 
function (HR = 0.722, 95% CI: 0.559-0.933), role func-
tion (HR = 0.740, 95% CI: 0.557-0.983), eating prob-
lems (HR = 0.718, 95% CI: 0.537-0.960), odynophagia 
(HR = 0.682, 95% CI: 0.492-0.945), trouble swallow-
ing saliva (HR = 0.624, 95% CI: 0.444-0.877), coughing 
(HR = 0.627, 95% CI: 0.442-0.889) and speech problems 
(HR = 0.631, 95% CI: 0.441-0.903) (Table 4).

Next, we further explored the effects of type, frequency, 
and duration of tea consumption on the quality of life in 
ESCC patients. Supplement Table  6 presents the asso-
ciation between different types of tea and quality of life. 
Unfermented tea plays a positive role in eating problems 
(HR = 0.584, 95% CI:0.361-0.944), trouble swallowing 
saliva (HR = 0.553, 95% CI: 0.321-0.950), choking when 
swallowing (HR = 0.487, 95% CI: 0.279-0.853), coughing 

(HR = 0.546, 95% CI: 0.312-0.959), and speech prob-
lems (HR = 0.490, 95% CI:0.269-0.893). Semi-fermented 
tea improved physical function (HR = 0.724, 95% CI: 
0.525-0.998) and trouble swallowing saliva (HR = 0.621, 
95% CI: 0.397-0.971), and observed that odynophagia 
(HR = 0.176, 95% CI: 0.043-0.720), coughing (HR = 0.291, 
95% CI: 0.091-0.928), and speech problems (HR = 0.300 
95% CI: 0.094-0.959) could be improved by other types of 
tea, while no association of fully fermented tea with qual-
ity of life was observed.

Table  5 presents the association between the fre-
quency and duration of tea consumption and quality 
of life in ESCC patients. Drinking tea less than 5 times 
per week could improve trouble swallowing saliva 
(HR = 0.359, 95% CI: 0.190-0.677), choking when swal-
lowing (HR = 0.576, 95% CI:0.336-0.989), and coughing 
(HR = 0.445, 95% CI: 0.247-0.803), and drinking more 
than 5 times per week had an improving effect on physi-
cal function (HR = 0.728, 95% CI:0.549-0.965), role func-
tion (HR = 0.686, 95% CI: 0.499-0.943), constipation 
(HR = 0.597, 95% CI: 0.392-0.911), and speech problems 
(HR = 0.637, 95% CI: 0.429-0.947). In addition, there 
were observed for drinking tea for less than 30 years 
improved odynophagia (HR = 0.0.639, 95% CI: 0.424-
0.964), trouble swallowing saliva (HR = 0.615, 95% CI: 

Table 1 Baseline demographic and clinical characteristics of male post-ESCC patients

Variable Non‑tea‑drinking [n (%)] Tea‑drinking [n (%)] χ2 P value

Age (year) 3.818 0.051

  < 60 71 (43.6%) 70 (55.1%)

  ≥ 60 92 (56.4%) 57 (44.9%)

Income 1.209 0.272

  < 2000 37 (22.7%) 36 (28.3%)

  ≥ 2000 126 (77.3%) 91 (71.7%)

Chemotherapy 0.193 0.660

 No 108 (66.3%) 81 (63.8%)

 Yes 55 (33.7%) 46 (36.2%)

TNM stage 0.692 0.405

 I/II stage 87 (53.4%) 74 (58.3%)

 III stage 76 (46.6%) 53 (41.7%)

Types of tea drinking – –

 Non-fermented – 36 (12.4%)

 Semi-fermentation – 61 (21.0%)

 fully fermented – 18 (6.2%)

 Other tea – 12 (4.1%)

Frequency of tea drinking – –

  <  5times/week – 35 (27.6%)

  ≥ 5times/week – 92 (72.4%)

Duration of tea drinking (year) – –

  < 30 – 64(53.3%)

  ≥ 30 – 56(46.7%)
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0.401-0.942), choking while swallowing (HR = 0.628, 95% 
CI: 0.410-0.960), coughing (HR = 0.488, 95% CI:0.306-
0.779), and speech problems (HR = 0.595, 95% CI: 
0.373-0.951). Meanwhile, it was observed that tea drink-
ing for over 30 years could improve trouble swallowing 
saliva (HR = 0.613, 95% CI: 0.381-0.985) and dry mouth 
(HR = 0.602, 95% CI: 0.377-0.962).

Association between preoperative and postoperative 
changes in tea drinking habits and quality of life in 290 male 
patients with esophageal squamous carcinoma
The above results suggest that postoperative tea drink-
ing can improve multiple scales of quality of life in male 
ESCC postoperative patients, but many patients’ preop-
erative and postoperative tea drinking habits change, and 
what effect the change will have on patients’ quality of 

life we do not know. Therefore, we stratified 290 patients 
by preoperative tea consumption to further investigate 
the association between preoperative and postoperative 
changes in tea drinking habits and quality of life. Among 
them, 65 were preoperative non-tea drinkers and 225 
were tea drinkers.

Association between change in tea drinking habits 
and quality of life after surgery in 65 patients who did 
not drink tea before surgery
The results showed that the median TTD in the postop-
erative tea drinking group was 40.94 months [IQR: 21.77, 
64.10] compared with the median TTD of 22.57 months 
[IQR: 11.47, 36.76] in the non-tea-drinking group, and 
the TTD in the cough domain was delayed (P = 0.034) 
(Supplement Table 7).

Table 2 Preoperative EORTC scale baseline scores in male post-ESCC patients

Baseline HRQOL scores [M (IQR)], n = 290

Domain/scale Non‑tea‑drinking Tea‑drinking Z P value

QLQ‑C30
 Global health status/QOL 75.00(66.67, 83.33) 75.00(66.67, 83.33) −0.201 0.840

 Functional scales

  Physical functioning 100.00(93.33, 100.00) 100.00(93.33, 100.00) −0.311 0.756

  Role functioning 100.00(100.00, 100.00) 100.00(100.00, 100.00) −0.412 0.680

  Emotional functioning 100.00(75.00, 100.00) 100.00(83.33, 100.00) −1.159 0.246

  Cognitive functioning 100.00(100.00, 100.00) 100.00(100.00, 100.00) −0.148 0.882

  Social functioning 66.67(66.67, 100.00) 100.00(66.67, 100.00) −2.262 0.024

 Symptom scales

  Fatigue 0.00(0.00, 22.22) 0.00(0.00, 22.22) −1.234 0.217

  Nausea/vomiting 0.00(0.00, 0.00) 0.00(0.00, 0.00) −1.029 0.303

  Pain 0.00(0.00, 16.67) 0.00(0.00, 16.67) −1.215 0.224

  Dyspnea 0.00(0.00, 0.00) 0.00(0.00, 0.00) −0.115 0.908

  Insomnia 0.00(0.00, 33.33) 0.00(0.00, 0.00) −2.816 0.005

  Appetite loss 0.00(0.00, 33.33) 0.00(0.00, 0.00) −0.628 0.530

  Constipation 0.00(0.00, 0.00) 0.00(0.00, 0.00) −1.227 0.220

  Diarrhea 0.00(0.00, 0.00) 0.00(0.00, 0.00) −0.177 0.860

QLQ‑QES18
 General symptom scales

  Dysphagia 77.78(66.67, 88.89) 88.89(66.67，100.00) −0.547 0.584

  Eating problems 0.00(0.00, 6.67) 0.00(0.00, 8.33) −0.389 0.697

  Reflux 0.00(0.00, 0.00) 0.00(0.00, 0.00) −0.030 0.976

  Odynophagia 11.11(0.00, 11.11) 11.11(0.00, 22.22) −1.155 0.248

 General symptom items

  Trouble swallowing saliva 0.00(0.00, 0.00) 0.00(0.00, 0.00) −0.045 0.964

  Choking when swallowing 33.33(0.00, 33.33) 33.33(0.00, 33.33) −0.526 0.599

  Dry mouth 0.00(0.00, 0.00) 0.00(0.00, 0.00) −1.212 0.225

  Trouble with taste 0.00(0.00, 0.00) 0.00(0.00, 0.00) −0.491 0.624

  Coughing 0.00(0.00, 0.00) 0.00(0.00, 0.00) −0.272 0.786

  Speech problems 0.00(0.00, 0.00) 0.00(0.00, 0.00) −1.288 0.198
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The association between tea consumption and the 
EORTC QLQ-C30/EORTC QLQ-OES18 scale in 65 male 
ESCC patients was analyzed using a multivariate Cox 
regression model, and no association was found (P > 0.05) 
(Supplement Table 8).

Association between change in tea drinking habits 
and quality of life after surgery in 225 patients who drank tea 
before surgery
Compared to the non-tea drinking group, patients in 
the postoperative tea drinking group had better global 
health status (P = 0.018), physical function (P = 0.006), 
role function (P = 0.012), emotional function (P = 0.004) 
cognitive function (P = 0.013), insomnia (P = 0.026), 
appetite loss (P = 0.019), constipation (P = 0.013), eating 

problems (P = 0.013), odynophagia (P = 0.002), trouble 
swallowing saliva (P < 0.001), and choking when swal-
lowing (P = 0.003), dry mouth (P = 0.004), trouble with 
taste (P = 0.001), cough (P = 0.001) and speech problems 
(P < 0.001) were all delayed in TTD (Supplement Table 9).

Multivariate Cox regression analysis showed that 
postoperative tea consumption improved global health 
status (HR = 0.725, 95%CI: 0.541-0.972), physical func-
tion (HR = 0.689, 95% CI: 0.518-0.917), role function 
(HR = 0.678, 95% CI: 0.493-0.933), eating problems 
(HR = 0.701, 95% CI: 0.502-0.980), odynophagia 
(HR = 0.679, 95% CI: 0.469-0.983), trouble swallow-
ing saliva (HR = 0.596, 95% CI: 0.407-0.872), cough 
(HR = 0.615, 95% CI: 0.417-0.907), and speech problems 
(HR = 0.556, 95% CI: 0.372-0.830) (Supplement Table 10).

Table 3 Determination of clinically meaningful time to deterioration in the EORTC QLQ –C30/EORTC QLQ –OES18 scale in two groups 
of male ESCC patients who do not drink tea and drink tea after surgery

Time to deterioration [M (IQR)], n = 290

Domain/scale Non‑tea‑drinking Tea‑drinking Z P value

QLQ‑C30
 Global health status/QOL 12.48(5.39，23.89) 18(6.37，38.74) −2.404 0.016

 Functional scales

  Physical functioning 12.32(5.75，18.53) 15.47(7.29，31.21) −2.851 0.004

  Role functioning 16.66(10.64，29.60) 22.60(9.90，47.23) −2.033 0.042

  Emotional functioning 17.45(10.64，29.83) 24.97(14.69，45.14) −2.682 0.007

  Cognitive functioning 20.14(12.52，36.76) 24.89(14.68，52.48) −2.593 0.010

  Social functioning 19.29(11.33，29.57) 21.83(9.6，39.06) −0.326 0.744

 Symptom scales

  Fatigue 15.77(7.98，26.38) 21.65(7.69，40.11) −2.141 0.032

  Nausea/vomiting 17.48(10.32，29.60) 25.49(12.58，40.11) −2.445 0.015

  Pain 18.53(11.07，29.90) 24.31(8.51，47.80) −1.202 0.229

  Dyspnea 20.90(12.02，33.48) 25.64(13.24，50.42) −2.049 0.040

  Insomnia 18.53(9.86，36.04) 25.00(13.27，42.35) −1.942 0.052

  Appetite loss 17.18(10.09，29.77) 24.44(13.04，46.36) −2.378 0.017

  Constipation 24.38(15.87，39.79) 30.41(19.78，55.04) −2.918 0.004

  Diarrhea 20.16(11.43，31.92) 24.90(14.00，43.17) −2.059 0.040

QLQ‑QES18
 General symptom scales

  Dysphagia 14.65(6.47，22.77) 14.92(7.03，23.52) −0.551 0.582

  Eating problems 15.77(8.48，24.97) 22.01(9.40，42.92) −2.761 0.006

  Reflux 14.55(8.25，23.89) 14.92(7.56，31.11) −0.859 0.390

  Odynophagia 20.11(11.96，29.77) 26.97(15.01，51.77) −3.214 0.001

 General symptom items

  Trouble swallowing saliva 21.88(12.68，35.52) 31.47(18.96，53.78) −3.668 P < 0.001

  Choking when swallowing 21.42(11.47，30.88) 27.70(15.18，53.13) −2.775 0.006

  Dry mouth 22.37(13.47，37.59) 32.43(17.03，59.21) −3.069 0.002

  Trouble with taste 24.97(16.56，40.11) 33.13(20.61，60.47) −3.182 0.001

  Coughing 21.09(10.71，33.48) 27.56(18.07，55.36) −3.882 P < 0.001

  Speech problems 22.37(12.91，37.49) 35.14(18.86，58.66) −3.752 P < 0.001
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Discussion
In the clinical setting, physicians and families hope to 
improve ESCC patients’ survival through surgery and 
postoperative adjuvant therapy, but they rarely seek to 
improve patients’ quality of life after surgery. Fortunately, 
an increasing number of researchers have recognized the 
importance of improving the quality of life for patients 
with a poor prognosis or those who are already in the 
advanced stages of cancer for the remainder of their lives. 
In this study, we collected information on patients’ post-
operative lifestyle habits and postoperative health-related 
quality of life. We first analyzed the association study of 
preoperative tea consumption with postoperative quality 
of life in male ESCC patients and did not find an asso-
ciation. Therefore, we analyzed the longitudinal effect of 
postoperative tea consumption on the quality of life of 
male esophageal squamous cell carcinoma patients using 
the TTD model, which facilitates both the comprehensive 
assessment of the effect of tea consumption on patients’ 
quality of life and the interpretation of the results by 

clinicians to make scientific recommendations. Our 
results show that patients who consumed tea postop-
eratively had delayed TTD in multiple domains assessed 
by the EORTC QLQ-C30/EORTC QLQ-OES18, includ-
ing global health status, physical function, role function, 
emotional function, cognitive function, fatigue, nausea 
and vomiting, dyspnea, appetite loss, constipation, diar-
rhea, eating problems, odynophagia, trouble swallow-
ing saliva, choking when swallowing, dry mouth, trouble 
with taste, cough, and speech problems. The results of 
multivariate Cox regression analysis showed that post-
operative tea consumption improved quality of life, 
including physical function, role function, eating prob-
lems, odynophagia, trouble swallowing saliva, cough and 
speech problems. Furthermore, in addition to fully fer-
mented teas, different types of tea have different aspects 
of improvement in the quality of life of ESCC patients, 
and the improvement of symptoms is particularly evi-
dent. Also, the frequency and duration of tea consump-
tion had a positive effect on some of the postoperative 

Table 4 Association between tea consumption and EORTC QLQ-C30/EORTC QLQ-OES18 scales

a Adjusted for age, income, chemotherapy and TNM stage

Domain/scale Univariate Multivariate

HR (95% CI) P value HR (95% CI) a P value

QLQ-C30

 Global health status/QOL 0.790(0.609-1.024) 0.075 0.791(0.609-1.027) 0.078

 Physical functioning 0.730(0.567-0.940) 0.015 0.722(0.559-0.933) 0.013

 Role functioning 0.713(0.539-0.944) 0.018 0.740(0.557-0.983) 0.037

 Emotional functioning 0.816(0.611-1.092) 0.171 0.827(0.618-1.108) 0.203

 Cognitive functioning 0.817(0.598-1.117) 0.205 0.812(0.594-1.111) 0.192

 Social functioning 1.007(0.755-1.344) 0.962 1.021(0.764-1.364) 0.889

 Fatigue 0.866(0.655-1.143) 0.309 0.852(0.643-1.128) 0.262

 Nausea/vomiting 0.817(0.605-1.104) 0.188 0.837(0.617-1.134) 0.250

 Pain 0.909(0.675-1.224) 0.531 0.894(0.663-1.205) 0.462

 Dyspnea 0.819(0.605-1.108) 0.195 0.822(0.606-1.114) 0.206

 Insomnia 0.921(0.685-1.238) 0.584 0.911(0.676-1.226) 0.538

 Appetite loss 0.862(0.641-1.159) 0.325 0.873(0.648-1.175) 0.370

 Constipation 0.740(0.517-1.058) 0.099 0.727(0.507-1.043) 0.084

 Diarrhea 0.888(0.651-1.210) 0.452 0.836(0.611-1.143) 0.261

QLQ-QES18

 Dysphagia 0.933(0.715-1.217) 0.610 0.991(0.755-1.302) 0.950

 Eating problems 0.717(0.538-0.957) 0.024 0.718(0.537-0.960) 0.026

 Reflux 0.958(0741-1.238) 0.742 0.953(0.736-1.235) 0.717

 Odynophagia 0.694(0.503-0.958) 0.026 0.682(0.492-0.945) 0.021

 Trouble swallowing saliva 0.613(0.437-0.860) 0.005 0.624(0.444-0.877) 0.007

 Choking when swallowing 0.762(0.551-1.056) 0.102 0.106(0.549-1.059) 0.106

 Dry mouth 0.765(0.550-1.056) 0.113 0.766(0.549-1.069) 0.116

 Trouble with taste 0.768(0.525-1.126 0.176 0.744(0.507-1.094) 0.133

 Coughing 0.627(0.445-0.882) 0.007 0.627(0.442-0.889) 0.009

 Speech problems 0.653(0.459-0.931) 0.018 0.631(0.441-0.903) 0.012
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functions and symptoms of patients. In conclusion, this 
study supports the hypothesis that postoperative tea 
consumption is beneficial for men with esophageal squa-
mous cell carcinoma, regardless of preoperative tea con-
sumption, and that long-term tea consumption results in 
more significant improvements in quality of life.

Currently, an increasing number of studies have con-
firmed that drinking tea can promote health through its 
active ingredients. According to Zafar Rasheed, there is 
molecular evidence that black teas can prevent tumor 
development and inhibit key events in cancer stimulation, 
lowering the risk of cancer development and progres-
sion [22]. Our data showed that long-term tea drinkers 
had a delayed time to deterioration in global health sta-
tus, physical function, role function, emotional function, 
and cognitive function, with a significant improvement in 
physical and role function in particular. Previous research 

has found that theaflavins in tea can improve memory 
impairment and depression-like behavior via modulat-
ing microglia activation, as well as decrease neuroinflam-
mation and avoid symptoms of inflammation-related 
brain illnesses [23]. The brain has an important role in 
the maintenance of somatic, role, emotional, and cogni-
tive functions; therefore, it can be hypothesized that the 
active substances in tea can improve patients’ postop-
erative emotional and cognitive functions by maintaining 
human brain functions.

For the EORTC QLQ-OES18 scale, the analysis found 
that postoperative tea consumption improved signifi-
cantly on eating problems, odynophagia, trouble swal-
lowing saliva, coughing and speech problems. The main 
mechanism may be through the antioxidant and anti-
inflammatory effects of L-theanine [24] and epigallocat-
echin [25] components in tea to achieve improve pain 

Table 5 Association between frequency and duration of tea consumption and EORTC QLQ-C30/EORTC QLQ-OES18 scales

a Controlling for demographic and clinical characteristics variables: age, income, Chemotherapy and TNM stage

Domain/scale Frequency of tea consumption Duration of tea consumption

<  5 times weekly vs. No 
tea

5 or more times weekly vs. 
No tea

Less than 30 years vs. No 
tea

30 or more than 
30 years vs. No tea

HR (95% CI) a P 
value

HR (95% CI) a P 
value

HR (95% CI) a P 
value

HR (95% CI) a P 
value

QLQ-C30

 Global health status/QOL 0.683(0.451-1.036) 0.073 0.839(0.629-1.118) 0.230 0.756(0.541-1.057) 0.101 0.877(0.627-1.226) 0.442

 Physical functioning 0.708(0.476-1.053) 0.088 0.728(0.549-0.965) 0.027 0.742(0.534-1.029) 0.074 0.735(0.530-1.021) 0.066

 Role functioning 0.899(0.583-1.386) 0.630 0.686(0.499-0.943) 0.020 0.707(0.486-1.029) 0.070 0.766(0.533-1.101) 0.150

 Emotional functioning 0.746(0.474-1.175) 0.206 0.864(0.626-1.193) 0.375 0.779(0.538-1.129) 0.187 0.836(0.571-1.225) 0.359

 Cognitive functioning 0.770(0.473-1.254) 0.291 0.830(0.588-1.172) 0.290 0.786(0.530-1.166) 0.232 0.756(0.495-1.154) 0.195

 Social functioning 1.165(0.763-1.779) 0.480 0.962(0.693-1.335) 0.816 0.969(0.670-1.400) 0.866 1.207(0.832-1.750) 0.322

 Fatigue 0.774(0.499-1.201) 0.254 0.885(0.650-1.203) 0.435 0.844(0.590-1.207) 0.352 0.931(0.651-1.331) 0.696

 Nausea/vomiting 0.850(0.538-1.342) 0.485 0.831(0.592-1.166) 0.285 0.748(0.508-1.100) 0.140 1.007(0.680-1.491) 0.973

 Pain 0.893(0.566-1.409) 0.628 0.894(0.642-1.245) 0.508 0.925(0.637-1.343) 0.681 0.855(0.572-1.279) 0.446

 Dyspnea 0.639(0.385-1.060) 0.083 0.903(0.649-1.256) 0.544 0.746(0.505-1.103) 0.142 0.952(0.641-1.413) 0.806

 Insomnia 0.658(0.402-1.077) 0.096 1.037(0.751-1.432) 0.827 0.838(0.574-1.225) 0.362 1.009(0.687-1.482) 0.962

 Appetite loss 0.745(0.469-1.185) 0.214 0.935(0.673-1.297) 0.686 0.887(0.616-1.277) 0.520 0.871(0.582-1.302) 0.500

 Constipation 1.098(0.667-1.809) 0.714 0.597(0.392-0.911) 0.017 0.724(0.459-1.141) 0.164 0.705(0.432-1.148) 0.160

 Diarrhea 0.680(0.413-1.118) 0.128 0.911(0.647-1.283) 0.592 0.722(0.486-1.073) 0.107 0.957(0.638-1.434) 0.830

QLQ-QES18

 Dysphagia 0.678(0.431-1.065) 0.092 1.153(0.860-1.547) 0.342 0.977(0.694-1.375) 0.893 0.980(0.684-1.404) 0.911

 Eating problems 0.650(0.414-1.021) 0.062 0.750(0.544-1.035) 0.080 0.794(0.549-1.148) 0.220 0.699(0.478-1.023) 0.065

 Reflux 0.748(0.495-1.128) 0.166 1.057(0.796-1.403) 0.702 0.999(0.722-1.382) 0.994 0.956(0.682-1.341) 0.795

 Odynophagia 0.640(0.387-1.057) 0.081 0.701(0.488-1.006) 0.054 0.639(0.424-0.964) 0.033 0.709(0.456-1.102) 0.127

 Trouble swallowing saliva 0.359(0.190-0.677) 0.002 0.760(0.528-1.094) 0.140 0.615(0.401-0.942) 0.026 0.613(0.381-0.985) 0.043

 Choking when swallowing 0.576(0.336-0.989) 0.045 0.852(0.596-1.218) 0.380 0.628(0.410-0.960) 0.032 0.919(0.603-1.401) 0.696

 Dry mouth 0.658(0.392-1.106) 0.114 0.818(0.566-1.181) 0.283 0.905(0.603-1.356) 0.627 0.602(0.377-0.962) 0.034

 Trouble with taste 0.597(0.320-1.116) 0.106 0.812(0.534-1.236) 0.331 0.792(0.493-1.274) 0.337 0.671(0.396-1.138) 0.139

 Coughing 0.445(0.247-0.803) 0.007 0.719(0.492-1.052) 0.090 0.488(0.306-0.779) 0.003 0.812(0.523-1.261) 0.354

 Speech problems 0.613(0.345-1.091) 0.096 0.637(0.429-0.947) 0.026 0.595(0.373-0.951) 0.030 0.694(0.440-1.094) 0.116
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and maintain a stable oral environment. This suggests 
that cancer patients may improve their oral environment 
and thus symptoms such as difficulty eating, dry mouth, 
cough and swallowing by drinking tea. Simultaneously, 
Timothy Bond et colleagues. Discovered that drinking 
tea can assist ameliorate intestinal ecological dysbiosis 
by regulating the distribution of the intestinal microbiota 
[26]. Therefore, we speculate that the improvement of 
constipation and diarrhea may be related to this mecha-
nism. Reflux is a relatively common symptom in patients 
with esophageal cancer after surgery [27], but no associa-
tion was found between postoperative tea consumption 
and reflux in this study, which is consistent with the find-
ings of Cao et  al. [28]. In conclusion, we can speculate 
that tea drinking mainly improves the problems of eat-
ing and swallowing in postoperative esophageal cancer 
patients, and does not provide significant relief for symp-
toms such as reflux and nausea and vomiting.

In addition, we considered that most patients with 
ESCC were male and most of them had tea drinking hab-
its before surgery, and patients and their family members 
might ask whether they could drink tea after surgery and 
how tea drinking would affect their subsequent recovery. 
Analysis after stratification of patients according to their 
preoperative tea consumption revealed a delay in TTD 
of cough in patients who consumed tea postoperatively 
compared to those who did not consume tea postopera-
tively. However, among patients who drank tea preopera-
tively, those who continued to drink tea postoperatively 
had delayed TTD for global health, physical, emotional 
and cognitive function, insomnia, appetite loss, constipa-
tion, eating problems, odynophagia, trouble swallowing 
saliva, choking when swallowing, dry mouth, trouble with 
taste, cough and speech problems. And tea consumption 
improved global health, physical function, role function, 
eating problems, odynophagia, trouble swallowing saliva, 
cough, and speech problems. In conclusion, the findings 
of this study were that postoperative tea consumption 
had an improvement in several functional neighborhoods 
in men with esophageal squamous carcinoma regardless 
of preoperative tea consumption, and the improvement 
was more pronounced in patients who had been drinking 
tea preoperatively and postoperatively.

HRQoL is usually evaluated at different times in clini-
cal trials to analyze HRQoL dynamics and to comprehen-
sively assess the impact of treatment on patient HRQoL 
levels, so it makes sense to perform a longitudinal analy-
sis of HRQoL [29]. The TTD model is a method of longi-
tudinal analysis and is well suited for evaluating factors 
affecting the quality of life of cancer patients because 
its results are more easily understood by clinicians 
[30]. Therefore, the use of the TTD model is one of the 
strengths of this study. The second advantage is to study 

the effect of preoperative and postoperative changes 
in tea drinking habits on quality of life from a dynamic 
perspective, providing scientific guidance to improve 
the quality of life of male ESCC patients after surgery. 
However, there are some limitations, firstly, the subjects 
of this study were only for the male group and could not 
provide useful suggestions for the female group; Second, 
the absence of some information from some patients led 
to the inclusion of fewer study subjects. Future studies 
should increase the sample size, obtain more detailed 
information from hospitals and patients as much as pos-
sible, and consider exploring the relationship between 
postoperative tea consumption and quality of life in the 
female population when the sample size allows, so as to 
improve the findings.

Conclusions
Postoperative tea consumption improved functional 
performance and delayed deterioration of global health 
status, physical, role, and cognitive function, as well as 
odynophagia, bowel, choking when swallowing, and 
speech problems in male patients with ESCC. Further-
more, the improvement in quality of life of patients who 
drank tea before and after surgery was more significant.

Abbreviations
ESCC: Esophageal squamous cell carcinoma; HRQoL: Health-related quality 
of life; TTD: The time to deterioration; MCID: Minimal clinically important dif-
ference; TNM: Tumor Lymph Node Metastasis; HR: Hazard ratio; 95% CI: 95% 
confidence interval.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 022- 14646-z.

Additional file 1 Supplement Table 1. Baseline characteristics of the 
inclusion and exclusion groups. Supplement Table 2. Follow-up results 
of the EORTC QLQ-C30 and EORTC QLQ-OES18 scales in 290 male patients 
with ESCC. Supplement Table 3. Cox regression analysis for evaluat-
ing the association between tea consumption and EORTC QLQ-C30/
EORTC QLQ-OES18 scales in age < 60 patients. Supplement Table 4. Cox 
regression analysis for evaluating the association between tea consump-
tion and EORTC QLQ-C30/EORTC QLQ-OES18 scales in age ≥ 60 patients. 
Supplement Table 5. The number of patients with deterioration in each 
domain at each follow-up time point and their percentage of all patients 
deteriorating in that domain. Supplement Table 6. Association between 
types of tea consumption and EORTC QLQ-C30/EORTC QLQ-OES18 scales. 
Supplement Table 7. 65 male ESCC patients who did not drink tea pre-
operatively, and the EORTC QLQ -C30/EORTC QLQ -OES18 EORTC scale for 
both non-tea and tea drinking groups postoperatively to determine the 
clinically meaningful time to deterioration. Supplement Table 8. Associa-
tion between tea consumption and EORTC QLQ-C30/EORTC QLQ-OES18 
scales in 65 male ESCC patients. Supplement Table 9. 225 male ESCC 
patients who consumed tea preoperatively, time to clinically significant 
deterioration determined by the EORTC QLQ -C30/EORTC QLQ -OES18 
preoperative EORTC scale in both the no-tea and tea groups postopera-
tively. Supplement Table 10. Association between tea consumption and 
EORTC QLQ-C30/EORTC QLQ-OES18 scales in 225 male ESCC patients.

https://doi.org/10.1186/s12889-022-14646-z
https://doi.org/10.1186/s12889-022-14646-z


Page 10 of 11Zhang et al. BMC Public Health         (2022) 22:2165 

Acknowledgements
We are grateful thank to the First Affiliated Hospital of Fujian Medical Univer-
sity and Fujian Cancer Hospital for data collection.

Authors’ contributions
Zhijian Hu conceived of the study, participated in its design and reviewed 
the manuscript. Juwei Zhang, Shuang Liu and Jianyu Song designed the 
study, performed the data analysis and drafted the manuscript. Jinsong Zhou 
performed drafted the manuscript. Qiaoyan Zeng conducted data collection 
and drafted part of the manuscript. Zheng Lin and Kaili Yu provided guidance 
on the statistical analysis of this study. Minglian Qiu and Yuanmei Chen were 
pathologically diagnosed in all patients included in the study. All authors read 
and approved the final manuscript.

Funding
Funding was obtained from the Scientific and Technological Innovation Joint 
Capital Projects of Fujian Province (No.2020Y9018), Natural Science Founda-
tion of Fujian Province (No. 2021 J01726), Natural Science Foundation of Fujian 
Province (No. 2021 J01733), Central government-led local science and technol-
ogy development special project (No. 2020 L3009), and Grant of Science and 
Technology of Fujian, China (2019 L3006). The funders had no role in study 
design, data collection and analysis, decision to publish, or preparation of the 
manuscript.

Availability of data and materials
The datasets generated during and/or analysed during the current study are 
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
All methods were carried out in accordance with relevant guidelines and 
regulations. Informed consent was obtained from participants, and the study 
was approved by the Institutional Review Board of Fujian Medical University 
(number: 201495). Informed consent was obtained from all individual partici-
pants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflict of interest.

Author details
1 Department of Epidemiology and Health Statistics, Fujian Provincial Key 
Laboratory of Environment Factors and Cancer, School of Public Health, Key 
Laboratory of Ministry of Education for Gastrointestinal Cancer, Fujian Medical 
University, Fuzhou 350122, China. 2 Sun Yat-sen University Cancer Center/
Cancer Hospital, Guangzhou 510060, China. 3 Department of Thoracic Surgery, 
The First Affiliated Hospital of Fujian Medical University, Fuzhou 350004, 
China. 4 Department of Thoracic Surgery, Fujian Provincial Cancer Hospital 
Affiliation to Fujian Medical University, Fuzhou 350014, China. 5 Key Labora-
tory of the Ministry of Education for Gastrointestinal Cancer, Fujian Medical 
University, Fuzhou 350122, China. 

Received: 9 August 2022   Accepted: 16 November 2022

References
 1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. 

Global Cancer statistics 2020: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2021;71:209–49. https:// doi. org/ 10. 3322/ caac. 21660.

 2. Yang T, Hui R, Nouws J, Sauler M, Zeng T, Wu Q. Untargeted metabolomics 
analysis of esophageal squamous cell cancer progression. J Transl Med. 
2022;20:127. https:// doi. org/ 10. 1186/ s12967- 022- 03311-z.

 3. Sheng WG, Assogba E, Billa O, Meunier B, Gagnière J, Collet D, et al. 
Does baseline quality of life predict the occurrence of complications in 

resectable esophageal cancer? Surg Oncol. 2022;40:101707. https:// doi. 
org/ 10. 1016/j. suronc. 2021. 101707.

 4. Mariette C, Markar S, Dabakuyo-Yonli TS, Meunier B, Pezet D, Collet D, 
et al. Health-related quality of life following hybrid minimally invasive 
versus open Esophagectomy for patients with esophageal Cancer, analy-
sis of a multicenter, open-label, randomized phase III controlled trial: the 
MIRO trial. Ann Surg. 2020;271:1023–9. https:// doi. org/ 10. 1097/ SLA. 00000 
00000 003559.

 5. Agirrezabal I, Brennan VK, Colaone F, Shergill S, Pereira H, Chatellier G, 
et al. Transarterial Radioembolization versus Atezolizumab-bevacizumab 
in Unresectable hepatocellular carcinoma: a matching-adjusted 
indirect comparison of time to deterioration in quality of life. Adv Ther. 
2022;39:2035–51. https:// doi. org/ 10. 1007/ s12325- 022- 02099-0.

 6. Zhang Y, Yang H, Li S, Li W-D, Wang Y. Consumption of coffee and tea and 
risk of developing stroke, dementia, and poststroke dementia: a cohort 
study in the UK biobank. PLoS Med. 2021;18:e1003830. https:// doi. org/ 10. 
1371/ journ al. pmed. 10038 30.

 7. Chen Y, Cheng S, Dai J, Wang L, Xu Y, Peng X, et al. Molecular mechanisms 
and applications of tea polyphenols: a narrative review. J Food Biochem. 
2021;45:e13910. https:// doi. org/ 10. 1111/ jfbc. 13910.

 8. Chen J, Du Y, Long Y, Tao D, Hu M, Jiang Y, et al. Polyphenols in Ilex latifolia 
Thunb. Inhibit human lung cancer cell line A549 by regulation of the 
PI3K-Akt signaling pathway. BMC Complement Med Ther. 2022;22:85. 
https:// doi. org/ 10. 1186/ s12906- 022- 03568-3.

 9. Ma J, Li P, An L, Zhang T, Li G. Chemoprotective effect of theanine in 
1,2-dimethylhydrazine-induced colorectal cancer in rats via suppression 
of inflammatory parameters. J Food Biochem. 2022;46:e14073. https:// 
doi. org/ 10. 1111/ jfbc. 14073.

 10. Nechuta S, Shu X-O, Li H-L, Yang G, Ji B-T, Xiang Y-B, et al. Prospective 
cohort study of tea consumption and risk of digestive system can-
cers: results from the Shanghai Women’s health study. Am J Clin Nutr. 
2012;96:1056–63. https:// doi. org/ 10. 3945/ ajcn. 111. 031419.

 11. Yuan P, Lin L, Zheng K, Wang W, Wu S, Huang L, et al. Risk factors for gas-
tric cancer and related serological levels in Fujian, China: hospital-based 
case-control study. BMJ Open. 2020;10:e042341. https:// doi. org/ 10. 1136/ 
bmjop en- 2020- 042341.

 12. Alam M, Ali S, Ashraf GM, Bilgrami AL, Yadav DK, Hassan MI. Epigallo-
catechin 3-gallate: from green tea to cancer therapeutics. Food Chem. 
2022;379:132135. https:// doi. org/ 10. 1016/j. foodc hem. 2022. 132135.

 13. Liu D, Jing X, Cao S, Liu X, Tan X, Jiang H, et al. Impact of drinking Chinese 
green tea on postoperative short outcomes for gastric cancer: a rand-
omized controlled trial. Eur J Clin Nutr. 2021;75:1568–77. https:// doi. org/ 
10. 1038/ s41430- 021- 00868-8.

 14. Mancini E, Beglinger C, Drewe J, Zanchi D, Lang UE, Borgwardt S. Green 
tea effects on cognition, mood and human brain function: a systematic 
review. Phytomedicine. 2017;34:26–37. https:// doi. org/ 10. 1016/j. phymed. 
2017. 07. 008.

 15. Ratajczak AE, Szymczak-Tomczak A, Zawada A, Rychter AM, Dobrowolska 
A, Krela-Kaźmierczak I. Does drinking coffee and tea affect bone metabo-
lism in patients with inflammatory bowel diseases? Nutrients. 2021. 
https:// doi. org/ 10. 3390/ nu130 10216.

 16. Kim W, Han K-T, Kim S. Health-related quality of life among cancer 
patients and survivors and its relationship with current employment 
status. Support Care Cancer. 2022;30:4547–55. https:// doi. org/ 10. 1007/ 
s00520- 022- 06872-3.

 17. Charton E, Cuer B, Cottone F, Efficace F, Touraine C, Hamidou Z, et al. Time 
to deterioration in cancer randomized clinical trials for patient-reported 
outcomes data: a systematic review. Qual Life Res. 2020;29:867–78. 
https:// doi. org/ 10. 1007/ s11136- 019- 02367-7.

 18. Anota A, Barbieri A, Savina M, Pam A, Gourgou-Bourgade S, Bonnetain 
F, et al. Comparison of three longitudinal analysis models for the health-
related quality of life in oncology: a simulation study. Health Qual Life 
Outcomes. 2014;12:192. https:// doi. org/ 10. 1186/ s12955- 014- 0192-2.

 19. Arraras JI, Arias F, Tejedor M, Pruja E, Marcos M, Martínez E, et al. The 
EORTC QLQ-C30 (version 3.0) quality of life questionnaire: validation 
study for Spain with head and neck cancer patients. Psychooncology. 
2002;11:249–56. https:// doi. org/ 10. 1002/ pon. 555.

 20. Fujita T, Okada N, Sato T, Mayanagi S, Kanamori J, Daiko H. Translation, 
validation of the EORTC esophageal cancer quality-of-life questionnaire 
for Japanese with esophageal squamous cell carcinoma: analysis in 

https://doi.org/10.3322/caac.21660
https://doi.org/10.1186/s12967-022-03311-z
https://doi.org/10.1016/j.suronc.2021.101707
https://doi.org/10.1016/j.suronc.2021.101707
https://doi.org/10.1097/SLA.0000000000003559
https://doi.org/10.1097/SLA.0000000000003559
https://doi.org/10.1007/s12325-022-02099-0
https://doi.org/10.1371/journal.pmed.1003830
https://doi.org/10.1371/journal.pmed.1003830
https://doi.org/10.1111/jfbc.13910
https://doi.org/10.1186/s12906-022-03568-3
https://doi.org/10.1111/jfbc.14073
https://doi.org/10.1111/jfbc.14073
https://doi.org/10.3945/ajcn.111.031419
https://doi.org/10.1136/bmjopen-2020-042341
https://doi.org/10.1136/bmjopen-2020-042341
https://doi.org/10.1016/j.foodchem.2022.132135
https://doi.org/10.1038/s41430-021-00868-8
https://doi.org/10.1038/s41430-021-00868-8
https://doi.org/10.1016/j.phymed.2017.07.008
https://doi.org/10.1016/j.phymed.2017.07.008
https://doi.org/10.3390/nu13010216
https://doi.org/10.1007/s00520-022-06872-3
https://doi.org/10.1007/s00520-022-06872-3
https://doi.org/10.1007/s11136-019-02367-7
https://doi.org/10.1186/s12955-014-0192-2
https://doi.org/10.1002/pon.555


Page 11 of 11Zhang et al. BMC Public Health         (2022) 22:2165  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

thoraco-laparoscopic esophagectomy versus open esophagectomy. Jpn 
J Clin Oncol. 2016;46:615–21. https:// doi. org/ 10. 1093/ jjco/ hyw040.

 21. Hamidou Z, Dabakuyo-Yonli TS, Guillemin F, Conroy T, Velten M, Jolly D, 
et al. Impact of response shift on time to deterioration in quality of life 
scores in breast cancer patients. PLoS One. 2014;9:e96848. https:// doi. 
org/ 10. 1371/ journ al. pone. 00968 48.

 22. Rasheed Z. Molecular evidences of health benefits of drinking black tea. 
Int J Health Sci (Qassim). 2019;13:1–3.

 23. Ano Y, Ohya R, Kita M, Taniguchi Y, Kondo K. Theaflavins improve memory 
impairment and depression-like behavior by regulating microglial activa-
tion. Molecules. 2019. https:// doi. org/ 10. 3390/ molec ules2 40304 67.

 24. Chen S-M, Wang M-H, Soung H-S, Tseng H-C, Fang C-H, Lin Y-W, et al. 
Neuroprotective effect of l-theanine in a rat model of chronic constric-
tion injury of sciatic nerve-induced neuropathic pain. J Formos Med 
Assoc. 2022;121:802–14. https:// doi. org/ 10. 1016/j. jfma. 2021. 08. 023.

 25. Errachid A, Nohawica M, Wyganowska-Swiatkowska M. A comprehensive 
review of the influence of epigallocatechin gallate on Sjögren’s syndrome 
associated molecular regulators of exocytosis (review). Biomed Rep. 
2021;15:95. https:// doi. org/ 10. 3892/ br. 2021. 1471.

 26. Bond T, Derbyshire E. Tea compounds and the gut microbiome: findings 
from trials and mechanistic studies. Nutrients. 2019. https:// doi. org/ 10. 
3390/ nu111 02364.

 27. Lagergren P, Johar A, Liu Y, Ness-Jensen E, Schandl A. Severe reflux and 
symptoms of anxiety and depression after esophageal Cancer surgery. 
Cancer Nurs. 2021. https:// doi. org/ 10. 1097/ NCC. 00000 00000 001026.

 28. Cao H, Huang X, Zhi X, Han C, Li L, Li Y. Association between tea con-
sumption and gastroesophageal reflux disease: a meta-analysis. Medicine 
(Baltimore). 2019;98:e14173. https:// doi. org/ 10. 1097/ MD. 00000 00000 
014173.

 29. Bascoul-Mollevi C, Savina M, Anota A, Barbieri A, Azria D, Bonnetain F, 
et al. Longitudinal health-related quality of life analysis in oncology with 
time to event approaches, the STATA command qlqc30_TTD. Comput 
Methods Prog Biomed. 2018;158:153–9. https:// doi. org/ 10. 1016/j. cmpb. 
2018. 02. 010.

 30. Bascoul-Mollevi C, Barbieri A, Bourgier C, Conroy T, Chauffert B, Hebbar M, 
et al. Longitudinal analysis of health-related quality of life in cancer clini-
cal trials: methods and interpretation of results. Qual Life Res. 2021;30:91–
103. https:// doi. org/ 10. 1007/ s11136- 020- 02605-3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1093/jjco/hyw040
https://doi.org/10.1371/journal.pone.0096848
https://doi.org/10.1371/journal.pone.0096848
https://doi.org/10.3390/molecules24030467
https://doi.org/10.1016/j.jfma.2021.08.023
https://doi.org/10.3892/br.2021.1471
https://doi.org/10.3390/nu11102364
https://doi.org/10.3390/nu11102364
https://doi.org/10.1097/NCC.0000000000001026
https://doi.org/10.1097/MD.0000000000014173
https://doi.org/10.1097/MD.0000000000014173
https://doi.org/10.1016/j.cmpb.2018.02.010
https://doi.org/10.1016/j.cmpb.2018.02.010
https://doi.org/10.1007/s11136-020-02605-3

	Improvement of postoperative quality of life in patients with esophageal squamous cell carcinoma: does tea consumption have a role?
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Materials and methods
	Study subjects
	Exposure assessment
	Follow-up
	Statistical methods

	Results
	Follow-up results
	Effect of postoperative tea consumption on male postoperative patients with ESCC
	Demographic and clinical characteristics
	Baseline quality-of-life scores
	Time to deterioration of quality of life
	Association between tea consumption and the EORTC QLQ-C30EORTC QLQ-OES18 scale
	Association between preoperative and postoperative changes in tea drinking habits and quality of life in 290 male patients with esophageal squamous carcinoma
	Association between change in tea drinking habits and quality of life after surgery in 65 patients who did not drink tea before surgery
	Association between change in tea drinking habits and quality of life after surgery in 225 patients who drank tea before surgery


	Discussion
	Conclusions
	Acknowledgements
	References


