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Abstract

Objective: Only a few cross-sectional studies have assessed the association
between coffee, tea and caffeine and the risk of depression. Our aim was to
determine the association in a population-based cohort study.
Design: The population-based Kuopio Ischaemic Heart Disease Risk Factor Study
cohort was recruited between 1984 and 1989 and followed until the end of 2006.
We investigated the association between the intake of coffee, tea and caffeine and
depression.
Setting: Eastern Finland.
Subjects: Middle-aged men (n 2232).
Results: Altogether, forty-nine men received a discharge diagnosis of depression.
We classified subjects into quartiles according to their mean daily coffee intake:
non-drinkers (n 82), light drinkers (,375 ml/d, n 517), moderate drinkers
(375–813 ml/d, n 1243) and heavy drinkers (.813 ml/d, n 390). Heavy drinkers
had a decreased risk (RR 5 0?28, 95 % CI 0?08, 0?98) for depression when com-
pared with non-drinkers, after adjustment for age and examination years. Further
adjustment for socio-economic status, alcohol consumption, smoking, maximal
oxygen uptake, BMI and the energy-adjusted daily intakes of folate and PUFA did
not attenuate this association (relative risk (RR) 5 0?23, 95 % CI 0?06, 0?83). No
associations were observed between depression and intake of tea (drinkers v.
non-drinkers; RR 5 1?19, 95 % CI 0?54, 2?23) or caffeine (highest quartile v. lowest
quartile; RR 5 0?99, 95 % CI 0?40, 2?45).
Conclusions: Coffee consumption may decrease the risk of depression, whereas
no association was found for tea and caffeine intake.
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Coffee and tea are two of the most commonly consumed

beverages in the world, and the health effects of these

drinks have evoked wide interest. However, there is still

only little information about their effect on morbidity(1–3).

Moreover, it is unclear whether coffee and tea drinking or

caffeine intake is associated with depression, a major

condition affecting public health.

Caffeine is one of the most widely used psychoactive

substances, and may contribute to many psychiatric

problems, such as depression, anxiety and psychosis(4).

Coffee is the primary source of caffeine all over the

world(5). However, only a few studies have been pub-

lished on the association between coffee and tea con-

sumption or caffeine intake and depression(6–8). Moreover,

the health effects of regular caffeine intake have been

poorly studied, although the acute or short-term effects

are well known. Earlier, tea consumption has been found

to be associated with decreased risk of being depres-

sed(9). An inverse relationship between tea drinking and

the risk of being depressed was found in a general

population sample in a cross-sectional setting(9). How-

ever, caffeine use has been reported to increase depres-

sive symptoms in cross-sectional studies(6,7,10). A review

of effects of caffeine reported that Beck Depression

Inventory Scale scores increased proportionally with

increased caffeine intake in psychiatric inpatients(11). In

contrast, in a recent study caffeine intake was found to be

associated with decreased risk of clinical depression(8).
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Separate analyses were conducted on caffeine intake

derived from coffee and tea and revealed similar effects

on clinical depression, which suggest that it is caffeine

rather than any other compound in caffeine-containing

drinks that may produce the protective effect on

depression(8). However, it has been assumed that in the

long term, caffeine has only little effect on mood(12).

Furthermore, since the causality cannot be judged from

the cross-sectional studies, the possibility of coffee use as

a self-medication to relieve the symptoms of depression

cannot be excluded in these studies.

Existing literature on the connection between depres-

sion and the intake of coffee, tea or caffeine is scarce, and

prospective studies are needed to clarify the association.

Therefore, we examined whether coffee or tea con-

sumption or caffeine intake is associated with the risk of

depression in middle-aged Finnish men.

Materials and methods

Study population

The Kuopio Ischaemic Heart Disease Risk Factor Study

(KIHD) is an ongoing population-based cohort study

designed to investigate risk factors for CVD and other

chronic diseases in middle-aged men from Eastern

Finland(13). A total of 2682 participants (82?9 % of those

eligible), aged 42, 48, 54 and 60 years, were enrolled at

baseline between 1984 and 1989. The participants gave

written informed consent. The study population (n 2232)

included those men who were not found to be depressive

at the baseline examinations and had no previously

diagnosed psychiatric disorder. The study protocol was

approved by the research ethics committee of the Uni-

versity of Kuopio and Kuopio University Hospital.

Exclusion criteria and outcomes

Depressive symptoms were assessed with the eighteen-item

Human Population Laboratory (HPL) Depression Scale(14)

at baseline. The scale consists of items dealing with mood

disturbance, negative self-concept, loss of energy, problems

with eating and sleeping, trouble with concentration and

psychomotor retardation or agitation. The HPL Depression

Score was developed especially for screening general

population samples(14), and it also conceptually resembles

other brief symptom checklists such as the Center for Epi-

demiological Studies Depression Scale (CES-D)(15,16). The

HPL depression score is generated by assessing one point

for each true or false answer that is indicative of depression.

A cut-off score of five or more has earlier been used to

define depression(14,16,17). Those who scored five or more

at baseline (n 271, 10?9% of participants) were considered

depressed, and were thus excluded from the analysis.

We used severe depression diagnosed by a physician as

an outcome. Data included participants who received

a discharge diagnosis of depressive disorder during the

follow-up until the end of December 2006. The information

was obtained by a computer linkage to the national hospital

discharge register. The participants who were hospitalised

and had been diagnosed as having major depression

(International Classification of Diseases (ICD)-9: 2961-,

ICD-10: F32.1–3, F33.1–3; n 28), depression, an otherwise

unspecified disorder (ICD-9: 2968A, ICD-10: F32.9, F33.9;

n 14), chronic depression (ICD-8: 300.41, ICD-9: 3004A,

ICD-10: F34.1; n 4) or adjustment disorder with depressive

symptoms (ICD-9: 3090A; n 3) during the follow-up period

were regarded as cases.

Assessment of coffee and tea consumption and

other nutritional factors

The dietary intake of foods and beverages was quantita-

tively assessed by a 4d food recording at the KIHD study

baseline. Participants filled the instructed and nutritionist-

checked 4d food recording by using conventional house-

hold measures, including cups of coffee and tea. Nutrient

intakes were calculated using the Finnish Nutrica�R software

(The Social Insurance Institution of Finland, Turku, Fin-

land), which is mainly compiled using Finnish values for the

nutrient composition of foods. Coffee and tea are the main

sources of caffeine in our study population, since it was very

uncommon to use other sources of caffeine in Finland in the

late 1980s. We calculated the caffeine intake of participants

from these most important sources of caffeine. In these

calculations, we assumed that 100ml of coffee and tea

contain 100mg and 40mg of caffeine, respectively. The

folate intake was adjusted for dietary energy intake using

the regression residual method(18). Energy adjustment is

based on the notion that a larger, more physically active

person requires a higher energy intake, which is associated

with a higher absolute intake of all nutrients.

Other measurements

Smoking habits, alcohol consumption, marital status and

education at the baseline were assessed using ques-

tionnaires as described previously(19,20). Description of

the determination of maximal oxygen uptake has also

been published previously(19). The variable of adult

socio-economic status was formed from a variety of

indicators, including current income, current and pre-

vious occupations, the highest level of education, the

perception of financial security, and housing tenure. The

weight and height of the participants were measured by a

study nurse, and BMI was calculated as the ratio of weight

in kilograms to the square of height in metres (kg/m2).

Statistical methods

The heterogeneity of the means of baseline variables

between those who had received a discharge diagnosis of

depression during the follow-up and those who remained

free of depression, as well as the differences between

coffee drinkers and non-drinkers, was tested by using the

ANOVA test, Student’s t test, Mann–Whitney U-test, x2 test
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and Fisher’s exact test. The non-parametric Mann–Whitney

U-test was utilised when the distribution of the values was

skewed.

The relative risk (RR) of depression was examined using

the Cox proportional hazards model adjusted for age and

examination years (Model 1) and for socio-economic

status, smoking, alcohol consumption, maximal oxygen

uptake, BMI and daily intakes of folate and PUFA (Model

2). Further adjustment for marital status, medical comor-

bidity (hypertension, diabetes and heart disease), leisure-

time activity, energy intake, the energy-adjusted daily

intakes of eicosapentaenoic and docosahexaenoic acids,

and use of dairy products did not appreciably change

the associations (data not shown). We also repeated the

analyses substituting the intake of PUFA with MUFA and

SFA, which did not attenuate the results (data not shown).

Model 3 included covariates in Model 2 plus HPL

Depression Scale scores. To investigate the consistency of

coffee drinking habits, we examined the correlation of

coffee consumption between the KIHD baseline and

11-year follow-up examinations using Pearson’s correla-

tion coefficient.

The participants were divided into quartiles according

to coffee drinking: non-drinkers, light drinkers (,375 ml/

d), moderate drinkers (375–813 ml/d) and heavy drinkers

(.813 ml/d). Because of the low amount of tea consumed

by the tea drinkers (mean intake: 105 ml/d), participants

were categorised into tea drinkers and non-drinkers. The

cohort was also divided into quartiles based on caffeine

intake: ,425 mg/d, 425–594mg/d, 595–781mg/d and

.781 mg/d. All statistical analyses were conducted using

the Statistical Package for the Social Sciences statistical

software package version 14.0 for Windows (SPSS Inc.,

Chicago, IL, USA).

Results

Altogether, seventy-three participants received a unipolar

depressive disorder as a discharge diagnosis during the

follow-up period of 17?5 years. After excluding those with

significant depressive symptoms at baseline (n 16) and

those with a history of mental illness (n 8), forty-nine

participants with depression remained for final analysis.

At baseline, the men who were hospitalised for depres-

sion had higher energy intake and higher HPL depression

scores than those who had no severe depression during the

follow-up (Table 1). There was a significant correlation

between the reported coffee drinking at baseline and the

11-year follow-up (r 5 0?54, P , 0?001). The baseline

characteristics for the coffee drinkers and non-drinkers are

presented in the Table 2. The coffee drinkers had a lower

intake of folate, and were more likely to be smokers than

the non-drinkers. A total of 4?9% of the non-drinkers, 1?3%

of the light drinkers, 2?6% of the moderate drinkers and

1?5% of the heavy drinkers received a discharge diagnosis

of depression during the follow-up.

When comparing heavy drinkers with non-drinkers, they

had a decreased risk of severe depression (RR 5 0?28, 95%

CI 0?08, 0?98; Table 3, Model 1). Further adjustments

(Models 2 and 3) did not significantly attenuate the asso-

ciation. When comparing coffee drinkers (n 2150) and non-

drinkers (n 82), there was a trend towards decreased risk

of depression after adjustment for age and examination

years (RR 5 0?41, 95% CI 0?14, 1?12, P 5 0?081). Further

adjustments (Models 2 and 3) did not alter the association.

Tea drinking or caffeine intake was not associated with

the risk of depression. Table 3 presents the risks of severe

depression in tea drinkers v. non-drinkers and in quartiles

of caffeine intake. The results remained similar when

Table 1 Characteristics of the study population at baseline according to the discharge diagnosis of depression during the 17?5-year
follow-up

All (n 2232) Depressed (n 49) Others (n 2183)

Mean or % SD Mean or % SD Mean or % SD P value for difference*

Coffee consumption (ml/d) 565 293 548 245 565 294 0?68-
Tea consumption (ml/d) 105 183 121 207 105 182 0?54-
Total caffeine intake (mg/d) 494 221 487 177 494 221 0?82-
Energy intake (MJ/d) 9?9 2?6 11?4 2?8 9?9 2?6 ,0?001-
Energy-adjusted folate intake (mg/d) 255 56 241 63 256 56 0?07-
PUFA intake (E%) 4?6 1?4 4.7 1?3 4?5 1?4 0?41-
Alcohol intake (g/week) 71?8 133?6 75?3 101?3 71?7 134?2 0?85-

-

Age (years) 53?0 5?2 51?6 5?8 53?0 5?2 0?07-
Marital status: living alone (%) 12 16 12 0?24y
Smoking (%) 31 33 31 0?46J
BMI (kg/m2) 26?8 3?5 27?1 3?6 26?8 3?5 0?58-
Maximal oxygen uptake (ml/kg per min) 30?9 7?6 32?0 6?9 30?9 7?6 0?31-
Socio-economic status (points) 9?18 4?6 10?18 3?9 9?16 4?6 0?12-
HPL depression score (points) 1?3 1?3 1?9 1?5 1?3 1?3 0?002-

E%, percentage of energy; HPL, Human Population Laboratory.
*P value for the difference between depressed and others.
-Student’s t test.
-

-

Mann–Whitney U-test.
y x2 test.
JFishers’s exact test.
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Table 2 Baseline characteristics of the study population according to coffee consumption

Coffee intake category*

None (n 82) Light (n 517) Moderate (n 1243) Heavy (n 390)

Mean or % SD Mean or % SD Mean or % SD Mean or % SD P value-

Coffee consumption (ml/d) 0 0 250 99 595 118 1007 191 ,0?001-

-

Tea consumption (ml/d) 349 348 180 213 76 145 47 113 ,0?001-

-

Total caffeine intake (mg/d) 139 115 272 116 506 132 824 181 ,0?001-

-

Energy intake (MJ/d) 10?7 2?9 9?1 2?3 9?9 2?5 11?0 3?0 0?01-

-

Energy-adjusted folate intake (mg/d) 275 75 264 55 254 55 244 54 0?001-

-

PUFA intake (E%) 4?5 1?4 4?7 1?4 4?6 1?4 4?3 1?3 0?61-

-

Alcohol consumption (g/week) 70 145 78 131 71 138 65 108 0?92y
Age (years) 52?6 5?0 53?3 5?2 53?0 5?2 52?3 5?2 0?56-

-

Marital status: living alone (%) 8?6 10?5 11?4 16?9 0?05J
Smoking (%) 11 23 30 50 ,0?001z
BMI (kg/m2) 26?2 3?3 27?0 3?8 26?9 3?4 26?4 3?2 0?12-

-

Maximal oxygen uptake (ml/kg per min) 31?9 6?7 30?2 7?5 31?1 7?5 31?2 8?2 0?06-
Socio-economic status (points) 9?7 4?7 8?5 4?7 9?1 4?6 10?4 4?5 ,0?001-
HPL depression score (points) 1?25 1?29 1?34 1?31 1?32 1?27 1?22 1?23 0?64J

E%, percentage of energy; HPL, Human Population Laboratory.
*Light: ,375 ml/d; moderate: 375–813 ml/d; heavy: .813 ml/d.
-P value for the difference between coffee drinkers and non-drinkers.
-

-

Student’s t test.
yMann–Whitney U-test.
Jx2 test.
zFishers’s exact test.

Table 3 Relative risk (RR) of severe depression during the follow-up of 17?5 years in middle-aged men according to daily consumption of
coffee or tea or intake of caffeine

Coffee intake category*

None (n 82) Light (n 517) Moderate (n 1243) Heavy (n 390)

n % n % n % n %

Events 4 4?9 7 1?3 32 2?6 6 1?5

n RR 95 % CI RR 95 % CI RR 95 % CI P value-

Model 1-

-

1 0?27 0?08, 0?93 0?49 0?17, 1?40 0?28 0?08, 0?98 0?047
Model 2y 1 0?28 0?08, 0?96 0?45 0?16, 1?29 0?23 0?06, 0?83 0?025
Model 3J 1 0?29 0?08, 0?98 0?48 0?17, 1?36 0?25 0?07, 0?91 0?035

Tea consumption category

Non-tea drinker (n 1264) Tea drinker (n 968)

n % n %

Events (%) 25 1?9 24 2?5

n RR 95 % CI P value

Model 1-

-

1 1?19 0?69, 2?08 0?549
Model 2y 1 1?43 0?80, 2?56 0?222
Model 3J 1 1?40 0?78, 2?51 0?252

Quartiles of caffeine intake

,425 mg/d 425–594 mg/d 595–781 mg/d .781 mg/d

n % n % n % n %

Events 9 1?6 12 2?1 18 3?3 10 1?8

n RR 95 % CI RR 95 % CI RR 95 % CI P valuez

Model 1-

-

1 1?22 0?52, 2?91 1?97 0?89, 4?42 0?99 0?40, 2?45 0?981
Model 2y 1 1?12 0?47, 2?67 1?83 0?82, 4?11 0?85 0?34, 2?16 0?739
Model 3J 1 1?07 0?45, 2?56 1?83 0?82, 4?09 0?85 0?34, 2?15 0?732

RR is derived from Cox proportional hazards models.
*Light: ,375 ml/d; moderate: 375–813 ml/d; heavy: .813 ml/d.
-P value for the difference between heavy drinkers and non-drinkers.
-

-

Adjusted for age and examination years.
yAdjusted for Model 1 and socio-economic status, smoking, alcohol consumption, maximal oxygen uptake, BMI, daily intake of folate and PUFA.
JAdjusted for Model 2 and Human Population Laboratory Depression Scale scores.
zP value for the difference between the lowest and the highest caffeine intake groups.
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caffeine intake groups were categorised as medians

(RR 5 1?31; 95 % CI 0?74, 2?31; P 5 0?355) or tertiles

(highest tertile v. lowest tertile; RR 5 1?14; 95 % CI 0?53,

2?44; P 5 0?744).

Discussion

To our knowledge, this is the first prospective follow-up

study examining the associations between the intake of

coffee, tea and caffeine and depression. Our main finding

was that coffee drinking may be associated with lower risk

of severe depression. In contrast, tea drinking or intake of

caffeine was not associated with the risk of depression.

The main strength of our study is a prospective follow-

up setting. Prospective studies give more reliable infor-

mation on the causal relationship than cross-sectional

studies. The large-scale control of confounding factors

was also possible due to the numerous measurements

carried out at the baseline. Another strength is reliable

nutrient data collection. The food records were collected

over four consecutive days. Coffee consumption usually

remains relatively constant from day to day, and thus a

food record can be considered a reliable method for its

assessment. A qualified nutritionist provided the neces-

sary instructions, and checked completed food records

with the participants, which added validity.

Our study also has some limitations. First, despite the

relatively large sample size, the number of cases was rela-

tively low. Because we have no national register of

depressed outpatients in Finland, the study was limited to

participants with severe depression requiring hospitalisa-

tion. Although we observed a significant association

between coffee drinking and the risk of severe depression,

it is possible that the low number of cases affected our

results. Changes in coffee drinking habits during the long

follow-up period could also undermine the observed

results of our study. However, habits remained relatively

stable in our study population (r 5 0?54, P , 0?001).

Recent epidemiological and experimental studies have

shown positive effects of coffee and tea drinking on various

aspects of health(1,2,8), but the information related to

depression is unclear. Cross-sectional studies on caffeine

intake and depressive symptoms have reported incon-

sistent findings(6,7,10). Interestingly, coffee consumption has

been suggested to be beneficial in neurodegenerative

diseases in which depressive mood is a common symp-

tom(3,21,22). It has been suggested that the possible protec-

tive effect of caffeine-containing drinks on depression as

well as neurodegenerative diseases might be especially due

to caffeine(3,8). Caffeine could mediate the protective effect

of coffee or tea by stimulating the central nervous sys-

tem(23) and enhancing dopaminergic neurotransmission(24).

However, our results are not in a line with the hypothesis

that the inverse association between coffee drinking and

depression is mediated by caffeine.

We have shown earlier in the same KIHD cohort that

low dietary intake of folate was associated with the

increased risk of depression(17). This has also been shown

in other prospective studies(25,26). Although the coffee

drinkers had a lower intake of folate than the non-drin-

kers (Table 2), adjustments for folate and other potential

confounders did not attenuate the association found

between coffee drinking and the risk of depression. In

addition, coffee intake is usually associated with other

unhealthy lifestyle factors such as smoking(27), low phy-

sical activity, alcohol consumption and high fat intake(28).

In our study population, coffee drinkers had lower socio-

economic status and were more often smokers (Table 2).

However, they had decreased risk of depression. Thus,

our findings suggest that coffee drinking may act as an

independent protective factor from depression.

In a previous Finnish study it was observed that there

was an inverse association between daily tea drinking and

the risk of being depressed(9). In our cohort, 43 % of

participants were tea drinkers, but the mean intake of tea

was relatively low, 105 ml/d, and 52 % of the tea drinkers

drank , 200 ml of tea daily. However, in the other Finnish

study tea drinking was even more unusual (22 % of par-

ticipants) and 76 % of tea drinkers consumed tea 1–2

cups/d (9). Regardless of the relatively low amounts of tea

consumed, tea drinkers had a significantly lower pre-

valence of depression in that study. Coffee drinking was

slightly more common (96 %) in our study than in the

other Finnish study (82 %)(9). In contrast to our results, in

the previous Finnish study, coffee drinking had no asso-

ciation with depression. Therefore, both of these studies

reinforce the hypothesis that the inverse association

between tea or coffee drinking and depression is due to

other biologically active compounds than caffeine(9).

The mechanisms behind the possible positive effects of

coffee consumption on depression require further investi-

gation. In addition to caffeine, coffee contains many other

functional components such as chlorogenic acid and ferulic

acid(3). Coffee is also rich in other biologically active sub-

stances, such as nicotinic acid, trigonelline, quinolinic acid,

tannic acid and pyrogallic acid(29). Interestingly, chlorogenic

acid has been suggested to have anti-inflammatory effects

in vivo(30). Since depression is considered to be characterised

by low-grade inflammation(31,32), the anti-inflammatory

effects of coffee, especially in the heavy coffee drinker group,

might at least partly explain our observations. Furthermore,

oxidation may play an important role in depression(33), and

the phenolic acids of coffee, especially chlorogenic acid and

caffeic acid, have been found to have antioxidant effects both

in vitro(34) and in vivo(35).

Conclusion

Coffee consumption, but not tea consumption or caffeine

intake, may be associated with the decreased risk of
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severe depression in middle-aged or older Finnish men.

Further studies are required to investigate the mechan-

isms behind these observations.
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