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About tea….

Traditional wisdom: tea improves blood flow, 
eliminates toxins, improves resistance to disease

Tea is relaxing (Rogers et al., 2008)

Tea has been drunk for 4-5000 years, usually in 
social settings
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Tea, tea components and 
health

Tea flavonoids have positive health effects
• prevention or reduced risk of cardiovascular disease1

• stroke2

• cancer3

• metabolic syndrome4 including diabetes5 and obesity6

Research has shown that these health effects could 
influence cognitive performance and psychological 
wellbeing 

1. Hooper, L., Kroon, P.A., Rimm, E.B. et al. (2008). American Journal of Clinical Nutrition, 88, 38-50.
2. Arab, L., Liu, W., & Elashoff, D. (2009). Stroke, 40, 1786-1792.
3. Khan, N., & Mukhtar, H. (2007). Life Sciences, 81, 519-533.
4. Thielecke, F., & Boschmann, M. (2009). Phytochemistry, 70, 11-24.
5. Yang, Wang, C., & Chen, H. (2010) Journal of Nutritional Biochemistry, 12, 14-20.
6. Rudelle,S. et al. (2007). Obesity, 15, 349-355.
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Tea components, cognition and 
psychological well-being

Low doses of caffeine (1-2 cups tea) 
have positive effects on: 
• cognitive performance 
• attention
• psychological well-being7,8,9

• energy, motivation, self-confidence, 
alertness and concentration10,11,12.

EEG studies indicate that theanine is 
associated with: 
• relaxation13,14 

• selective and focused attention15,16

Behaviour studies 
• few effects of theanine alone on 
cognitive performance
• theanine potentiates the behavioural 
effects of caffeine17,18.

7. Smit, H.J., & Rogers, P.J. (2000). Psychopharmacology, 152,
1167-173.

8. Smith, A.P. (2009). Human Psychopharmacology, 24, 29-34.
9. Smith, A.P. et al. (1999). Human Psychopharmacology, 14, 

473-482.
10. Mumford, G.K., et al. Psychopharmacology, 115, 1–8
11. Hindmarch, I. et al. (1998).Psychopharmacology, 139, 230–

238
12. Quinlan, P.T. et al. (2000). Pharmacology, Biochemistry and 

Behavior, 66, 19-28.

13. Ito, K. et al. Nogeikagaku Kaishi, 72, 153–157
14. Owen G. N. et al.(2008). Nutr Neurosci, 11, 193-198.
15. Gomez-Ramirez M. et al. (2007) Clin Neuropharmacol.30, 25-8.
16. Gomez-Ramirez, M. et al. (2009) Brain Topography, 22, 44-51.
17 Song, C.H. et al. (2003). J Korean Nutr Soc, 36, 918–923.
18. Haskell, C.F. et al. (2008). Biological Psychology, 77, 113-122.
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Participants and measures
1183 participants (751 women and 432 men) recruited 

via letters to a random sample from the South 
Australian metropolitan and rural electorates

Aged between 40-60years 
Tea and other beverage consumption:
• validated Food Frequency Questionnaire19

Dietary components of food and beverages: 
• Food Works Professional nutritional program (Xyris, 

Qld, Australia)
• USDA Database for the Flavonoid Content of 

Selected Foods, Release 2.1
19. Baghurst, K.I. & Record, S.J.  (1984). Community Health Studies 8, 11-18.
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Tea consumption
• 63% of the sample drank both 

tea and coffee, and only 4 % 
drank neither

• More women than men drank 
only tea (15.2% vs 9.7%)  

• More men than women drank 
only coffee (23.4% vs 17,2%) 

• A higher percentage of women 
than men drank tea, especially 
in the range of 240-730 g/day 
(1-3 cups per day)
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Contribution of tea to daily intakes

Total sample
(n 1183)

Tea drinkers 
only (n 156)

Tea & coffee 
drinkers (n

749)
Mean (SD) Mean (SD) Mean (SD)

% total flavan-3-ols 69.83 (40.74) 95.22 (9.51) 90.46 (15.21)

% total flavonols 41.99 (32.15) 66.23 (23.06) 52.52 (25.19)

% total flavonoids 62.02 (39.08) 87.33 (16.67) 79.76 (21.86)

% total caffeine 36.94 (34.72) 86.80 (21.13) 40.27 (27.86)

% total folate 5.12 (6.11) 10.21 (8.12) 5.96 (5.43)

100% theanine came from tea

Daily intakes based on intakes of all beverages and foods containing 
flavonoirds
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Summary of research to date
• Tea consumption important for health and cognition
• Tea consumption could be increased in Australia, 

especially in men
• Most studies have examined acute effects on outcomes 

in laboratory settings. 
• Very few studies have investigated longer-term effects of 

tea consumption - these indicate that longer-term tea 
consumption may reduce stress and recovery from 
stressful events. 

• Therefore, we conducted an observational study on the 
relationship between beverage (tea, coffee and other 
beverages) consumption and associates of work 
performance and mood among individuals in a relatively 
stressful and cognitively demanding work-place setting.
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Aim

To examine the relationship between beverage 
(tea, coffee and other beverages) consumption 
and associates of work performance and mood 
among individuals in relatively stressful and 
cognitively demanding work-place settings.
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Design and Participants

Naturalistic cross-sectional diary study – reporting 
for 10 days X 4 epochs per day

95 professional and academic staff members of 
three SA Universities, M age = 36.96 (11.17)

Multilevel modelling
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Tea & Work – Design
Outcome measures:

Before work:
Beverage reporting
Work, mood & strain 
reporting

Middle of work day:
Beverage reporting
Work, mood & strain 
reporting

End of work day:
Beverage reporting
Work, mood & strain 
reporting

Bedtime:
Beverage reporting
Recovery reporting

1. Beverage consumption (4x a day) (incl additives)
2. Work performance (3x a day)

– Subjective rating 
– Work engagement Q 
– Fatigue/exhaustion Q 
– Mindfulness Q

3. Work-related strain (3x a day)
– Stress sub-scale (Depression Anxiety Stress Scale)

4. Mood (3x a day)
– Positive And Negative Affect Scale 
– Visual Analogue Scale 

5. Recovery Q (End of day)
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Level 1: Time-point 

Level 3: Person

Level 2: Day

Beverage 
consumption 

Tea

Coffee

Other 
beverages

Outcomes

Performance

Engagement

Fatigue 

Mindfulness

Mood

Strain

Outcomes

Recovery

Beverage additives

Milk

Sugar

Milk and sugar



15

Multilevel modelling MLWiN 2.0

• Analyses variables from different hierarchical 
levels simultaneously using regression models

• Models relationships within and across 
hierarchical levels(Hoffman, 1997; Hox, 1995)

• Data was detrended prior to analysis
• Hypothesis testing on analyses with ICC = 0.12
• Lagged data files for time-lagged analyses
• Δ -2 × log indicated model fit,  p ≤ .01 

significance level
• Baseline scores controlled in the first step
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Example of raw data prior to detrending for Participant 1

Detrending:
1. Standardise variables – subtract daily 

mean/daily SD
2. Compute daily pattern by averaging 

standardised scores for each time 
point across 10 days

3. Compute expected pattern - averaged 
time points X daily SD

4. Subtract expected pattern from original 
scores
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Beverage consumption
Beverage Range Mean (SD) Median

Tea 0-7.50 1.58(1.175) 0.95

Coffee 0-6.50 1.38 (1.42) 1.05

Other 
caffeinated

0-2.70 0.32 (0.54) 0.05

Non-caffeinated 0.10-15.50 5.64 (2.85) 5.25
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H1:Relationships between beverage consumption, 
beverage additives, and indicators of work-related 
mood and performance, whether beverage additive 
would moderate these relationships.

Hypothesis 1

Level 1: Time-point 

Level 3: Person

Level 2: Day

Beverage 
consumption 

Tea

Coffee

Other 
beverages

Outcomes

Performance

Engagement

Fatigue 

Mindfulness

Mood

Strain

Beverage additives

Milk

Sugar

Milk and sugar

Hypothesis 1

Level 1: Time-point 

Level 3: Person

Level 2: Day

Beverage 
consumption 

Tea

Coffee

Other 
beverages

Outcomes

Recovery

3-level data file 2-level data file
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Hypothesis 1: 
Main effect - relaxed

Beverage 
consumption 

Non 
caffeinated

Outcomes

relaxed

γ = 1.06**

Beverage 
consumption 

Non 
caffeinated

Outcomes

recovery
γ = 1.66**
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H1: Results 
Interactions- tiredness

γ = 3.34**
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H1: Results
Interactions – work performance

γ = -0.30**
γ = -0.12**

γ = -0.24**
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H2: Beverage consumption as a moderator of the 
relationship between morning mood, previous 
evening recovery, and indicators of daily work-

related mood and performance.

Hypothesis 2

Level 1: Time-point 

Level 3: Person

Level 2: Day

Beverage 
consumption 

Tea

Coffee

Other 
beverages

Outcomes

Performance

Engagement

Fatigue 

Mindfulness

Strain

Predictors

Morning mood

Previous night 
recovery
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H2: Results - Mindfulness

γ = -0.03, p=0.01

γ = -0.09, p=0.01

γ = -0.03, p=0.01

Note: Higher 
mindfulness 
scores reflect 
lower levels of 
mindfulness
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Conclusions
• Tea consumption associated with 

increased reported work 
performance, reduced tiredness 
especially when consumed without 
milk or sugar

• Non-caffeinated beverages 
associated with increased 
relaxation and recovery

• For those consuming higher levels 
of tea and other caffeinated 
beverages, higher previous 
recovery and mood was related to 
later lower levels of mindfulness

Strengths
• Ecologically valid data, 

reported in real-time
• Internal validity high due to 

detrending prior to analysis
Limitations
• Cross-sectional analysis, some 

potential confounders not 
controlled 
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Overall conclusion

• The first study to investigate the relationship 
between beverage consumption and 
performance in a naturalistic setting 

• The findings suggest that beverage intake may 
have a role in optimizing work-related 
psychological states and performance.
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Gaps, problems and new directions in tea and 
psychological well-being

Many findings based on young 
adult University student 
samples

Simple, laboratory tests of 
cognition

Effects of flavonoids in tea not 
widely researched

Is tea a protective factor for 
future cognitive performance? 

Effects of tea on cognitive 
performance in older adults

Use of ecologically valid tests of 
performance e.g. work performance 
Assess interaction between 
caffeine, theanine and task 
complexity

Assess effects of tea flavonoids on 
cognition, is vascular reactivity a 
mediator of effects on cognition?

Use of ecological momentary 
assessment methodologies
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QUESTIONS?

janet.bryan@unisa.edu.au
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