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Coffee and tea consumption, patient- reported, and clinical 
outcomes in a longitudinal study of patients with breast cancer

Davide Soldato, MD 1,2; Julie Havas, MSc1; Tracy E. Crane, PhD 3; Daniele Presti, MD 1; Pietro Lapidari, MD1;  

Nathalie Rassy, PhD4; Barbara Pistilli, MD 4; Elise Martin, PhD1; Lucia Del Mastro, MD2,5; Anne- Laure Martin, PhD6; 

Alexandra Jacquet, PhD6; Charles Coutant, MD7; Paul Cottu, MD8; Asma Merimeche, MD9; Florence Lerebours, MD10;  

Olivier Tredan, MD11; Laurence Vanlemmens, MD12; Fabrice André, MD, PhD1,4; Ines Vaz- Luis, MD, PhD 1,4; and  

Antonio Di Meglio, MD, PhD 1,4

BACKGROUND: Higher consumption of coffee and tea has been associated with improved health outcomes in the general population 

and improved breast cancer (BC) prognosis. This study investigated patterns of coffee and tea consumption and association with patient- 

reported outcomes (PROs) and clinical outcomes among survivors of BC. METHODS: The authors included survivors of stage I– III BC 

enrolled in the CANTO cohort (NCT01993498) that provided post- treatment assessment of coffee and tea consumption from years 1 to 4 

after diagnosis. Group- based trajectory modeling clustered patients according to daily consumption of coffee and tea. Multivariable mixed 

models and Cox models examined associations between consumption, PROs and clinical outcomes. RESULTS: Among 3788 patients, the 

authors identified four stable patterns of consumption: “Low” (25.8%), “Moderate” (37.6%), “High” (25.3%), and “Very high” (11.3%), corre-

sponding to <1, 2, 3, and ≥ 4 cups of coffee and/or tea per day. Patients in the “Very high” group (vs. “Low”), were more likely to be younger, 

smokers, with higher monthly income and education. PROs and survival outcomes were similar across the four groups. CONCLUSIONS: 

Over one in three survivors of BC reported high or very high consumption of coffee and/or tea. The authors found no association between 

higher consumption of coffee and/or tea, worse PROs and clinical outcomes. Cancer 2022;128:3552-3563. © 2022 The Authors. Cancer 

published by Wiley Periodicals LLC on behalf of American Cancer Society. This is an open access article under the terms of the Creative 

Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original work 

is properly cited and is not used for commercial purposes. 

KEYWORDS: breast cancer, coffee, patient- reported outcome measures, survivors, tea.

INTRODUCTION
Breast cancer (BC) is the most frequently diagnosed malignancy among women living in developed countries. Currently, 
there are an estimated 5 million survivors of BC in the United States and Europe,1 and this number is expected to in-
crease over the next decade.2 A significant proportion of survivors endures severe and persistent physical and psychological 
sequelae following BC and its treatments.3 Current guidelines4 recommend a survivorship care model situated within a 
comprehensive framework focused on disease- specific needs and general health promotion.5 Modifiable lifestyle behaviors 
such as unhealthy diet, insufficient physical activity and excess weight have been linked to worse oncological outcomes,6 
deterioration of quality of life (QOL) and more severe treatment- related symptoms.7– 9

Nutrition is a relevant concern10 for survivors of BC who frequently report post- diagnostic adoption of healthier di-
etary habits11,12 and request information to achieve better overall health and prognosis and reduce cancer- related symptoms. 
Nevertheless, previous studies report that a substantial proportion of survivors is not adherent13,14 to dietary guidelines.15

Coffee and tea are among the world’s most consumed beverages and contain substantial amounts of caffeine as 
well as other bioactive compounds that exert both beneficial (e.g., anti- inflammatory and antioxidant16 properties) 
and detrimental (e.g., increased cholesterol levels17) health effects. Higher coffee and tea consumption has been pre-
viously associated with reduced risk of type 2 diabetes,18 cardiovascular,19 and neurodegenerative diseases20,21 as well 
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as reduced risk of developing22,23 and dying from several 
cancers.24,25 Despite data on improved health outcomes 
and possible improvement in breast cancer– specific out-
comes, no study has extensively evaluated associations 
between coffee and tea consumption and QOL evaluated 
by patient reported outcomes (PROs) in survivors of BC. 
The objective of this study was to longitudinally describe 
patterns of coffee and tea consumption and evaluate 
associations with dimensions of QOL, anxiety and de-
pression, and survival outcomes in a cohort of survivors 
of BC participating in the CANcer TOxicity (CANTO, 
NCT01993498) study.

MATERIALS AND METHODS

Data source
Briefly, CANTO is a prospective, multicenter cohort of 
stage I– III BC patients. The cohort enrolled patients from 
26 participating centers across France. CANTO collects 
longitudinal data at diagnosis (baseline), at follow- up time 
points corresponding to completion of primary treatment 
(surgery, radiotherapy and/or chemotherapy), and approxi-
mately yearly afterward. Hormonal and anti- HER2 therapy 
may be ongoing during follow- up. All participants in the 
study provided informed consent and the study received 
ethical approval (ID- RCB:2011- A01095- 36,11– 039).26

Study cohort
The CANTO database includes 9597 women diagnosed 
with BC from 2012 to 2018. We included patients with at 
least two assessments of coffee and tea consumption dur-
ing follow- up time period (Fig. S1). Patients experiencing 
either disease recurrence in the form of breast cancer nodal 
or distant recurrence, second primary cancers, or fatal co-
morbidities, terminate the study at the time of event and 
are therefore censored from subsequent PROs data collec-
tion. In contrast, patients with local recurrences continue 
to provide data at subsequent time points.

Variables of interest
Coffee and tea consumption

Post- treatment dietary habits were collected using a vali-
dated semi- structured screening food frequency question-
naire (FFQ)27– 29 at year 1 after diagnosis and then every 
3 months from years 2 to 4. In total, 13 evaluations were 
performed.26 Patients reported weekly frequency of con-
sumption of different foods and beverages. Available an-
swers were: “Never,” “Less than once a week,” “Once a 
week,” “2– 3 times per week,” “4– 6 times a week,” and 
“Once daily or more.” For this last answer, patients had to 
specify the number of servings per day. Only daily coffee 

and tea consumption was evaluated for this study and re-
ported as a continuous variable expressing daily consump-
tion in cups per day.

Patient- reported outcomes

The following PROs were collected at diagnosis and at  
year 1, year 2, and year 4 after the diagnosis:

1. EORTC QLQ- C30, a 30- item questionnaire eval-
uating functioning domains (e.g., physical, emotional, 
role) and common cancer symptoms (e.g., fatigue, pain, 
nausea/vomiting, appetite loss). Answers to the question-
naire are converted to a 0– 100 scale where higher scores re-
flect better functionality or higher symptom severity.30 The 
C30 summary score is a summary measure then calculated 
from the mean of 13 QLQ- C30 scales.31

2. The EORTC QLQ- FA1232 assessing the physical, 
emotional, and cognitive dimensions of fatigue.

3. The Hospital Anxiety and Depression Scale 
(HADS),33 assessing emotional distress.

Survival outcomes

We evaluated invasive disease- free (iDFS), distant disease- 
free (D- DFS), and overall survival (OS) defined as per the 
DATECAN initiative.34

Covariates

Additional data collected at diagnosis included age, so-
cioeconomic status (education level and income), marital 
status, Charlson comorbidity index, tobacco and alcohol 
use, body mass index (BMI), patient- reported levels of 
physical activity (Global Physical Activity Questionnaire 
[GPAQ]), tumor stage, primary treatment data includ-
ing type of breast surgery, axillary management, receipt of 
radiotherapy, chemotherapy, hormonal therapy, and anti- 
HER2 therapy.

Statistical analysis
Cohort description

Baseline clinical, socioeconomic, tumor, and treatment- 
related characteristics of the overall analytic cohort were 
summarized using descriptive statistic.

Identification of clusters for coffee and tea 
consumption

Longitudinal repeated assessment of coffee and tea 
consumption over time was analyzed using group- 
based trajectory modeling (GBTM).35,36 GBTM is a 
semi- parametric procedure that employs multivariable 
latent- class models to describe outcomes over time by 
identifying longitudinal clusters of individuals following 
similar trajectories. Model selection requires the iterative 
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evaluation of (1) number of groups to model, and (2) best 
shape of the trajectory for each group, tested using maxi-
mum likelihood methods. The final model includes the 
best- fitting number of groups with the best- fitting tra-
jectory shape (i.e., zero- order vs. intercept vs. quadratic 
vs. cubic). GBTM allows developing multi- variable ad-
justed models and correcting for baseline characteristics; 
the procedure automatically drops observations missing 
data in the predictor variables. A detailed description 
of the model selection is provided in the   Supporting 
Methods. GBTM assigns patients to one of the trajectory 
groups based on longitudinal evolution of coffee and tea 
consumption assessed by repeated collection of FFQ and 
conditional on baseline characteristics. Once patients’ 
membership has been defined, it remains constant over 
time, thus allowing comparison across groups. The tra-
jectory groups identified by GBTM were assigned names 
to briefly describe the identified pattern. Baseline char-
acteristics were summarized by trajectory group. Because 
caffeine is common to both beverages, consumption of 
coffee and tea was evaluated together to assess overall 
consumption of caffeine per day.

Trajectory group membership

After determination of the best- fitting model, factors as-
sociated with group membership were evaluated by maxi-
mum likelihood estimates. To improve interpretability of 
results, odds ratio (OR) with 95% confidence interval (CI) 
were obtained from estimates and standard errors. The 
group with low coffee and tea consumption was chosen 
as reference to evaluate factors associated with increased 
consumption.

Evaluation of PROs over time

Mean scores and 95% CI for each scale of the EORTC 
QLQ- C30, QLQ- FA12, and HADS questionnaires were 
calculated by trajectory group at different time points 
to granularly describe dynamics over time. Longitudinal 
mixed models assessed associations between membership 
to trajectory group and continuous outcomes. Covariates 
included for adjustment in the model included trajectory 
group, time, trajectory group by time interaction, and base-
line covariates. We obtained multivariable model adjusted 
mean values within groups, adjusted mean between group 
differences, and respective 95% CI at each time point for 
each outcome.

Survival analysis

The Kaplan– Meier method was used to evaluate the 
probability of iDFS, D- DFS, and OS. The log- rank test 

compared differences between groups. Cox hazard propor-
tional models, adjusted for age, stage, and subtype at diag-
nosis, were used to obtain hazard ratio (HR) and respective 
95% CI. Survival events occurring before assessment of 
dietary habits were excluded by performing a landmark 
analysis where survival probabilities were calculated start-
ing from year 1 after diagnosis.

Sensitivity analyses

We conducted several sensitivity analyses (1) to assess as-
sociations between consumption of coffee alone and tea 
alone with PROs and clinical outcomes, and (2) to han-
dle dropouts during longitudinal assessments that are re-
sponsible for censoring (e.g., other- than- local recurrence, 
second cancer, death) or missing outcome observations 
later over the course of the trajectory. For the latter, we 
used the GBTM “dropout” option (modeled at each wave 
to depend on outcome level and trend) to assess how the 
modeling extension affects trajectory shapes and model- 
based predictions about outcomes and to address potential 
nonrandom variation of study termination events across 
trajectory- groups.

Statistical analysis was performed using SAS Version 
9.4 (SAS Institute Inc) including the PROC Traj Procedure 
developed for SAS. Statistical significance was defined with 
a two- sided p < .05.

RESULTS

Cohort characteristics
Table  1 shows the overall characterization of the co-
hort (N  =  3788). Mean age was 56.1 years (SD, 10.9). 
Mean BMI was 25.7 kg/m2 (SD, 5.3), 45.9% of survi-
vors (n  =  1740) were overweight or obese, and 40.7% 
(n = 1541) were not adherent to physical activity recom-
mendations.37 Overall, ~18% had a comorbidity score 
(Charlson Comorbidity Index) of 1 or higher and ~ 70% 
reported use of concomitant medications (any type) in the 
whole cohort throughout the observation period.

Trajectory groups description
Participants completed a median of eight post- treatment 
dietary evaluations (interquartile range [IQR], 5– 9). 
GBTM clustered patients in four trajectory groups 
based on number of cups of coffee and/or tea consumed 
daily (cups/day): “low” (N  =  979 [25.8%]), “moderate” 
(N  =  1425 [37.6%]), “high” (N  =  957 [25.3%]), and 
“very high” (N = 427 [11.3%]) consumption (<1, 2, 3, 
and ≥ 4 cups/day, respectively). Consumption over time 
was stable in terms of global consumption of coffee and 



Coffee and tea in breast cancer survivors/Soldato et al

3555Cancer  October 1, 2022

for each beverage assessed independently (Figs. S2 and S3). 
Metrics for model selection and maximum likelihood pa-
rameters for shape selection of the trajectories are available 
in Tables S1 and S2. Mean scores and 95% CI for QLQ- 
C30, QLQ- FA12, and HADS scales by trajectory group 
over time are available in Tables S3– S5.

Trajectory group characteristics and membership
Distribution of patients’ characteristics by trajectory- group 
at diagnosis is displayed in Table 2. Compared to low con-
sumers, patients in the very high trajectory- group were 

TABLE 1. Distribution of Cohort Characteristics at 
Baseline in the Final Best- Fitting Model (N = 3788)

Variable No. (%)

Age, years
Mean (SD) 56.13 (10.91)
Missing — 

BMI, continuous, kg/m2

Mean (SD) 25.69 (5.30)
Missing — 

BMI, WHO definition, kg/m2

Underweight, <18.5 87 (2.30)
Normal weight, 18.5– 24.9 1961 (51.77)
Overweight, 25.0– 29.9 1020 (26.93)
Obese, ≥30.0 720 (19.01)
Missing — 

Physical activity, continuous, MET- h/week
Median (Q1– Q3) 15 (0– 38)
Missing — 

Total physical activity, WHO definition
Sufficiently active (≥10 MET- h/week) 2247 (59.32)
Insufficiently active (<10 MET- h/week) 1541 (40.68)
Missing — 

Smoking behavior
Former or never smoker 3208 (84.69)
Current smoker 580 (15.31)
Missing — 

Daily alcohol consumption
Yes 530 (13.99)
No 3258 (86.01)
Missing — 

Menopausal status
Premenopausal 1481 (39.10)
Postmenopausal 2307 (60.90)
Missing — 

Depressive symptomatology
Normal 3141 (82.92)
Borderline or case 647 (17.08)
Missing

Anxiety symptomatology
Normal 1585 (41.84)
Borderline or case 2203 (58.16)
Missing — 

Charlson Comorbidity Index score
0 3106 (82.00)
≥1 682 (18.00)
Missing — 

Self- reported concomitant medicationa

Yes 2673 (70.58)
No 1114 (29.42)
Missing 1

Marital status
Not partnered 745 (19.67)
Partnered 3043 (80.33)
Missing — 

Monthly household income, €
<3000 2058 (54.33)
≥3000 1730 (45.67)
Missing — 

Highest diploma obtained
Primary school 444 (11.72)
High school 1762 (46.52)
College or higher 1582 (41.76)
Missing — 

Diagnostic modality
Symptoms 1248 (33.60)
Mammographic screening 2466 (66.40)
Missing 74

Stage
I 1907 (50.34)

Variable No. (%)

II 1527 (40.26)
III 356 (9.40)
Missing — 

Subtype
HR+/HER2− 2960 (78.14)
HR±/HER2+ 495 (13.06)
HR−/HER2− 333 (8.79)
Missing — 

Breast cancer surgery
Mastectomy 953 (25.16)
Partial breast surgery 2835 (74.84)
Missing — 

Axillary surgery
Axillary dissection 1345 (35.51)
Sentinel node 2443 (64.49)
Missing — 

Chemotherapy
Yes 1952 (51.53)
No 1836 (48.47)
Missing — 

Type of chemotherapy
Anthracyclines + taxanes 1691 (86.63)
Anthracyclines 69 (3.53)
Taxanes 192 (9.84)
Missing — 

Radiation therapy
Yes 3501 (92.42)
No 287 (7.58)
Missing — 

Hormonal therapy
Yes 3135 (82.76)
No 653 (17.24)
Missing — 

Type of hormonal therapy, if applicable
Tamoxifen ± LHRH analog 1006 (26.59)
Aromatase inhibitor ± LHRH analog 1670 (44.14)
Tamoxifen + aromatase inhibitor ± LHRH analog 454 (12.00)
Missing 5

Anti- HER2 therapy
Yes 439 (11.59)
No 3349 (88.41)
Missing — 

Note: Anxiety and depression have been scored according to the Hospital 
Anxiety and Depression Scale: normal (score 0– 7), doubtful (8– 10), or case 
(11– 21).
Abbreviations: BMI, body mass index; HER2, human epidermal growth factor 
receptor 2; HR, hormone receptor; LHRH, luteinizing hormone releasing hor-
mone; MET- h, metabolic- equivalent of task- hour; Q, quartile; SD, standard de-
viation; WHO, World Health Organization.
aCollected 1 year after diagnosis.

TABLE 1. Continued
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younger (adjusted OR [aOR] for 1- year decrease [95% 
CI], 1.03 [1.01– 1.05]), had higher income (vs. low aOR 
1.37 [1.02– 1.83]), and higher education (aOR for college 
vs. high or primary school 1.42 [1.08– 1.88]). Higher con-
sumption of coffee and tea across groups was consistently 
associated with former or current smoking status (vs. never: 
aORs [95% CI] 1.36 [1.10– 1.68], 2.48 [2.01– 3.07], and 
3.89 [2.98– 5.06] for moderate, high, and very high groups, 
respectively) and not receiving anti- HER2 therapy (vs. yes: 
aORs [0.56– 1.00], 0.60 [0.43– 0.83], and 0.48 [0.31– 0.74] 
for moderate, high, and very high groups, respectively).

Evolution of PROs over time by trajectory groups
PROs at baseline were comparable among the four groups 
with the exception of cognitive fatigue and insomnia that 

were slightly higher at baseline in patients in the high and 
very high consumption of coffee and tea groups.

Overall, we observed a significant deterioration in 
overall quality of life, measured by the C30 Summary 
Score, from diagnosis to year 1 that never recovered to pre-
treatment levels (ptime = <.0001). However, no association 
between coffee and tea consumption and this deteriorat-
ing trend was observed: overall adjusted mean differences 
(95% CI) (vs. “little consumption”) were: +0.48 (−0.6, 
+1.5), +0.10 (−1.0, +1.3), and + 0.20 (−1.3, +1.7) 
for moderate, high, and very high consumption groups, 
respectively (pgroup  =  .73, pinteraction  =  .15) (Fig.  1A and 
Table S6). Accordingly, fatigue and pain significantly in-
creased from diagnosis to year 1 (ptime = <.0001 for both 
scales) but no association with patterns of coffee and tea 

Figure 1. Evolution of mean model- based C30 Summary Score, Fatigue, Pain and Insomnia scores (EORTC QLQ- C30) over time (A– D, 
respectively). In functional scales, higher scores indicate a better condition. For symptom scales, higher scores are indicative of a worse 
symptomatology. (E and F) Evolution of mean model- based Hospital Anxiety and Depression scores (HADS) over time. For HADS 
scale, higher scores indicate a worse symptomatology, scoring: noncase (score, 0– 7), doubtful case (8– 10), and case (11– 21). All values 
are model- based multivariable- adjusted average scores obtained from mixed models including time, trajectory group for coffee and 
tea consumption, time × group interaction, and covariates available at baseline.

(A) (B)

(C) (D)

(E) (F)
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consumption was observed: overall adjusted mean differ-
ences in fatigue scale were (95% CI) −0.9 (−2.9, +0.9), 
−0.05 (−2.2, +2.1), and − 0.6 (−3.4, +2.2) (pgroup = .49, 
pinteraction = .82) and in pain scale were + 0.6 (−1.5, 2.6), 
+1.8 (−0.5, 4.0), and + 1.0 ([−0.3, 2.8] (pgroup  =  .18,  
pinteraction =  .45) for moderate, high, and very high con-
sumption (vs. little consumption), respectively (Figs. 1B,C 
and Tables S7 and S9). Insomnia was the only PRO where 
a significant interaction between time and group of coffee 
and tea consumption was observed (pinteraction = <.0001). 
However, overall adjusted mean differences (95% CI) 
were similar: −1.5 (−4.3, +1.2), −0.8 (−3.8, +2.3), −0.2 
(−4.1, +3.6) for moderate, high, and very high consump-
tion (vs. low consumption), respectively (Fig.  1D and 
Table S10).

Other PROs explored, including dimensions of fa-
tigue (Fig. S4 and Table S8), anxiety, and depression 
(Figs. 1E,F and Tables S11 and S12), were similar among 
groups of coffee and tea consumption.

Clinical outcomes by trajectory groups
In this cohort, we observed 263 iDFS events, 250 D- DFS 
events, and 78 OS events with a median follow- up of 
66.5 months (IQR, 49.5– 74.7).

We did not observe any statistically significant differ-
ence in clinical outcomes according to patterns of coffee and 
tea consumption. Percentages of survivors who were free of 
invasive recurrence and distant recurrence were similar across 
the four groups (p  =  .92 and .87, respectively). Adjusted 
HRs (95% CI) (vs. ref. group little consumption) for iDFS 
were 0.97 (0.71– 1.31), 0.97 (0.69– 1.36), and 0.98 (0.63– 
1.53), for moderate, high, and very high groups, respectively, 
whereas for D- DFS, they were 0.98 (0.71– 1.33), 0.96 (0.67– 
1.36), and 0.98 (0.62– 1.56), respectively (Figs. S5A,B).

Consistently, we did not observe any difference for 
OS (p = .78) among groups: adjusted HRs (95% CI) (vs. 
ref. group little consumption) 1.10 (0.63– 1.93), 0.89 
(0.46– 1.73), and 1.43 (0.65– 3.12) for moderate, high, 
and very high groups, respectively (Fig. S5C).

Sensitivity analyses
Results of sensitivity analyses were consistent with main 
findings (data not shown). Briefly, no significant asso-
ciation was observed between selected PROs and clinical 
outcomes when coffee and tea consumption was assessed 
independently one from another. In addition, number 
of trajectory groups and factors associated with group 
membership were consistent when we assessed potential 
nonrandom variation of study termination events across 
trajectory groups using a model dropout option.

DISCUSSION
We report results from a large longitudinal, prospective 
study evaluating associations between repeated measure of 
coffee and tea consumption, PROs, and clinical outcomes 
in survivors of BC. We identified four trajectory groups 
according to daily consumption of coffee and tea, with pa-
tients consuming either <1, 2, 3, or ≥ 4 cups/day, respec-
tively. Higher consumption was associated with younger 
age, higher socioeconomic status, and current smoking 
habit. We observed no detrimental associations between 
higher consumption of coffee and tea and patient reported 
outcomes, including overall QOL or survival outcomes.

Cancer diagnosis is described as a powerful incen-
tive for survivors to actively adopt healthy behaviors,38 
because behavioral change may represent a significant 
coping mechanism.39 Several studies have evaluated post- 
diagnostic dietary modifications in survivors of BC and 
observed a general tendency toward adoption of health-
ier behaviors such as increased consumption of fruit, veg-
etables, and wholegrain as well as reduced consumption 
of red meat, high- fat, and high- sugar products.11,12,40 
Nevertheless, uptake of healthy behaviors is not ubiquitous 
across survivors.41 We previously explored this dimension 
in the CANTO cohort and observed that (1) a nonneg-
ligible proportion of survivors engages or persists in un-
healthy behaviors, such as insufficient physical activity, and 
gain weight, and (2) specific risk factors linked to these 
unhealthy behaviors can be identified.42

In this longitudinal study, no significant modification 
in global consumption and for each beverage assessed in-
dependently was observed over 4 years of follow- up across 
groups. This suggests that intake of coffee and tea may 
not be considered by survivors as a significant behavior 
to change or less of a priority compared to other dietary 
behaviors such as increasing servings of fruits and vege-
tables. Additionally, dietary guidelines for cancers survi-
vors lack specific recommendations on coffee and tea 
consumption.15 French national guidelines simply recom-
mend to moderate coffee intake and to consume it without 
added sugars.43 Nonetheless, the “Dietary Guidelines for 
Americans, 2020– 2025” indicate a 400 mg limit of caf-
feine per day as safe for healthy adults,44 and likely most 
survivors in our study had consumption levels well below 
this threshold.

Factors associated with caffeine consumption among 
survivors of BC have been previously evaluated. In a similar 
population of survivors, increasing consumption of coffee 
was associated with unhealthy behaviors including current 
or former smoking status, similar to what we found, as well 
as higher daily alcohol intake.24 In the general population, 
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other authors report that higher consumption of coffee is 
associated with higher BMI and lower levels of physical 
activity, associations that did not emerge in our cohort.45,46

Previous data in the general population have linked 
coffee and tea consumption with probable protective ef-
fects on several chronic or noncommunicable diseases, 
including reduced risk of cardiovascular diseases, type 2 
diabetes, and metabolic syndrome. Additional protective 
effects include reduced risk of developing and dying from 
some cancers and of developing neurological conditions 
such as depression and Parkinson’s.25,47,48 These positive 
health outcomes are hypothesized to be a result of bioac-
tive compounds contained in coffee and tea that exert anti- 
inflammatory and anti- oxidant properties.49– 51 Coffee and 
tea significantly influence central nervous system activity, 
mainly through the activity of caffeine. Caffeine increases 
the release of excitatory neurotransmitters resulting in in-
creased alertness and vigilance, reduced fatigue, pain, and 
perhaps depression.52,53 Caffeine, however, can also con-
tribute to insomnia and induce anxiety,54 although these 
effects may be partially related to patterns of consumption, 
individual metabolism,55 genetic,56 clinical predisposition, 
and tolerance.57

To our knowledge, this is the first study to provide a 
comprehensive, longitudinal evaluation of the association 
between coffee and tea consumption and PROs in survi-
vors of BC. We assessed insomnia and measures of psy-
chological distress including cognitive fatigue, anxiety, and 
depression and observed no significant association between 
higher consumption of coffee and tea and these outcomes 
over time. Results from previous literature, although not 
always focused on cancer survivors, showed beneficial ef-
fects on mental health in association with higher consump-
tion of coffee and tea. Smith et al.58 reported the results 
of a population study evaluating 3223 nonworking par-
ticipants and found that regular caffeine intake was asso-
ciated with a reduced risk of depression compared to no 
consumption. Similarly, a 20% risk reduction for depres-
sion was observed in healthy women consuming more than 
four cups of coffee per day.59 Chen et al.60 observed that 
in 1399 Chinese survivors of BC, regular tea consumption 
was associated with lower risk of depression (OR, 0.39; 
95% CI, 0.19– 0.84).

In our study, we observed increasing scores over time 
in the HADS depression scale, however, this was compara-
ble among trajectory groups, and no effect was found for 
either higher consumption of coffee and tea nor interac-
tion between group and time.

A cross- sectional study of healthy individuals found 
a null association between higher coffee consumption and 

the SF- 12 physical composite score (PCS) that evaluates 
several scales including physical functioning and body 
pain.37 Similarly, we observed no association between 
higher coffee and tea consumption, pain, and physical fa-
tigue scores.

It has been hypothesized that bioactive compounds 
in coffee and tea may improve survival outcomes via an-
tioxidant activity,61 reducing insulin resistance, and sub-
sequent hyperinsulinemia,62 systemic inflammation,63 and 
sex hormones levels.64 Various studies have evaluated the 
association of both pre-  and post- diagnostic coffee and tea 
consumption with BC and overall survival with conflict-
ing results.65– 67 Farvid et al.24 recently reported results of 
a study that explored this association in a cohort of 8900 
women with stage I– III BC included from the Nurses’ 
Health Study (NHS) and the NHSII. Using up to 30 years 
of follow- up, the authors confirmed that pre- diagnostic 
coffee and tea consumption is not associated with survival 
outcomes in BC. Conversely, consuming more than three 
cups and two to three cups of coffee per day post- diagnosis 
was associated with a 25% and 24% reduction in the risk 
of breast cancer– specific and overall mortality compared 
to nondrinkers, respectively. Higher post- diagnostic tea 
consumption (>3 cups/day) was similarly associated with 
a 26% lower risk for all- cause mortality.24 We did not ob-
serve any association between higher coffee and tea con-
sumption and survival outcomes. However, the number of 
events and median follow- up of our cohort were limited, 
making direct comparison across studies difficult, espe-
cially in the context of early- stage BC.

Strengths of our study include the large sample size, 
longitudinal design with repeated measures of both dietary 
habits and PROs, and the wide availability of baseline 
socio- demographic, clinical, and treatment data that al-
lowed development of adjusted models. Some limitations 
to our study must be acknowledged. The questionnaire 
used did not allow us to separately distinguish, and thus 
evaluate, associations with: (1) type of coffee (caffeinated 
vs. decaffeinated), (2) methods of preparation (e.g., filtered 
vs. unfiltered coffee) associated with different concentra-
tions of caffeine,68 (3) type of tea consumed, and (4) ad-
ditional sources of caffeine. Particularly, we acknowledge 
that in this analysis, we may have overestimated the overall 
intake of caffeine, by including an unmeasurable propor-
tion of decaffeinated coffee consumption in the assessment 
of reported intake. However, the relative consumption of 
decaffeinated coffee in Europe, including France, is overall 
much lower compared to that of caffeinated coffee (~7%, 
representing a minor contribution to the overall consump-
tion of coffee product).69 Finally, even if we could not 
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determine the consumption of decaffeinated coffee, avail-
able data suggesting a differential impact of caffeinated 
versus decaffeinated coffee on the outcomes of interest 
in the present analysis is scarce. Previous studies focused 
specifically on breast cancer outcomes either did not have 
availability of data on decaffeinated coffee consump-
tion70– 72 or suggested similar contribution of both regu-
lar and decaffeinated coffee on outcomes.24 Furthermore, 
although we had access to multiple evaluations of coffee 
and tea consumption over time, pre- diagnostic and base-
line consumption were not available. Response attrition 
is also a recognized and common limitation of longitudi-
nal studies, including CANTO. Although GBTM is par-
ticularly solid at accommodating missing outcome data, 
and sensitivity analyses addressing this limitation con-
firmed the robustness of the study findings, we acknowl-
edge that part of our results may be driven by short-  and 
mid- term (rather than long- term) consumption patterns. 
Additionally, GBMT is a dynamic procedure susceptible 
of additional follow- up and therefore assignment of trajec-
tory groups may potentially change as more data become 
available. Finally, given the observational nature of our 
study, residual unmeasurable confounders and potential 
selection bias must be acknowledged. Because our cohort 
was mainly composed of educated, non- Hispanic White 
individuals, our results are not fully applicable to the 
whole population of survivors of BC. Further studies with 
a prospective, randomized design and with more thorough 
dietary evaluation and population diversity are warranted 
to confirm our results.

In conclusion, our study found no detrimental asso-
ciation of higher post- diagnostic coffee and tea consump-
tion with PROs as well as with clinical outcomes. These 
results add to an increasing body of literature evaluating 
post- diagnostic dietary habits and short- term follow- up 
outcomes in survivors of BC.
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