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Abstract

Background Habitual coffee drinking has been associated with lower risk of various chronic diseases linked to poor physi-
cal performance.

Objective We explored cross-sectional associations between coffee consumption and physical performance among oldest-
old community-dwelling men in the Helsinki Businessmen Study (HBS).

Methods A random sample of HBS survivors (n =126, mean age 87 years) attended a clinic visit in 2017/2018, including
measurements of body composition, physical performance [Short Physical Performance Battery (SPPB)], and cognition.
Coffee consumption was retrieved from 3-day food diaries.

Results Coffee consumption was positively associated with higher gait speed (p =0.003), SPPB score (p =0.035), and chair
rise points (p =0.043). Association of coffee with gait speed remained after adjustment for age, waist circumference, physical
activity, pulse rate, and high-sensitivity C-reactive protein.

Conclusion Higher coffee consumption was independently associated with better physical performance reflected as faster

gait speed in oldest-old men.
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Background

Good physical function and performance are important for
prevention of various health conditions and immobility
among older adults [1]. In particular, low gait speed and
chair stand have been associated with difficulties in perform-
ing activities of daily living (ADL) and poorer quality of life
[2]. Knowledge of nutrition-related factors, physical func-
tion, and performance have been mainly limited to protein
[3] and vitamin D intakes [4], specific foods such as fruit
and vegetable and dairy products [5], and healthy dietary
patterns such as the Mediterranean-type [6].
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Coffee is one of the most widely consumed beverages
in the world. It has an ergogenic potential as it is high in
caffeine, which is a natural stimulant [7]. Habitual coffee
consumption has been linked to reduced risk of type 2 diabe-
tes [8], cardiovascular diseases [9], and Alzheimer’s disease
[10], all of which are important contributors to impaired
physical function and mobility [11].

A recent longitudinal study found that older coffee-drink-
ing women had lower risk of immobility and ADL disability
as compared to non-coffee drinkers [12]. Otherwise studies
are scarce of physical performance, function, mobility, and
coffee consumption in older people, especially men who on
the average have better physical function than women of
similar age.

Aims
Our objective was to investigate associations of coffee con-

sumption with physical performance of oldest-old home-
dwelling men.
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Methods

In the Helsinki Businessmen Study (HBS), a socioeco-
nomically homogenous cohort of men, born between 1919
and 1934, has been followed up since the 1960s [13]. In
the present cross-sectional analysis, we report findings
from the most recent clinic visit of a random sub-cohort
of home-living survivors of HBS in 2017/2018. At the
clinic visit, fasting venous samples were drawn, body
mass index (BMI) was calculated (kg/mz), waist circum-
ference measured, nutritional status assessed with the
Mini Nutritional Assessment Short Form (MNA-SF) [14]
and Short Physical Performance Battery (SPPB) test [15]
performed as instructed, and gait speed (4-m walk, m/s)
was measured. In addition, body composition analyzed
using DXA-scans, and appendicular lean mass (ALM)/m?
calculated according to the classification by Gould et al.
[16] and resting pulse was measured. Cognition was meas-
ured using The Montreal Cognitive Assessment (MOCA)
Screening tool [17]. Laboratory analyses included high-
sensitivity C-reactive protein (hs-CRP) to reflect inflam-
matory status. Daily coffee drinking, energy and macro-
nutrient intakes, and protein distribution between daily
meals were retrieved from 3-day food records. The par-
ticipants were divided into three groups according to their
daily coffee consumption (1) <110 g, (2) 110-330 g, and
(3)>330 g, and variables classified to the coffee catego-
ries accordingly.

Statistical analyses

We used descriptive statistics and analysis of covariance
(ANCOVA) to investigate independent associations with
coffee consumption. Adjustments were made for age, waist
circumference, self-rated physical activity, pulse rate, and
hs-CRP levels. Analyses were performed using the SPSS
statistical program, version 24 (SPSS IBM, Armonk, NY,
USA).

Selection of the covariates

Selection of covariates was based on previous research;
waist circumference may indicate higher inflammatory
load, metabolic problems, and poorer physical perfor-
mance, inflammatory status measured by hs-CRP was
selected as a covariate, because in previous research, high
hs-CRP has been linked to lower physical performance in
older people [18]. Pulse rate was selected as a covariate,
because lower resting heart rate may indicate a higher car-
diovascular fitness in the ANCOVA model.
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Results

Of the 130 men who attended the clinic, 126 participants
(mean age 87 years) returned 3-day food records. Median
daily coffee consumption was 220 g (IQ range 126-376).
In the ANOVA test of linearity, consumption of coffee was
not significantly associated with age, BMI, waist circum-
ference, MNA-SF, physical activity, cognition, or hs-CRP.
Linear association of coffee consumption was observed with
gait speed (p=0.003), SPPB (p=0.035) and chair rise points
(p=0.043) (Table 1).

Of nutritional variables, coffee drinking was linearly
associated with higher plant protein (p =0.047), carbohy-
drate (p=0.036), and starch (p=0.001) intakes (Table 2).
In addition, those who drank more coffee, consumed more
protein during morning snack (p=0.017).

Coffee consumption was associated with faster gait speed
in ANCOVA model controlling for age, physical activity,
pulse rate, hs-CRP, and waist circumference (Table 2).

Discussion

In the oldest-old community-dwelling men, higher con-
sumption of coffee was associated with better physical
performance and faster gait speed. This linear association
remained statistically significant after adjusting for multiple
covariates, a finding which is consistent with the hypothesis
that moderate coffee drinking may be beneficial for physical
performance in oldest-old men.

Coffee is naturally high in caffeine, which has an ergo-
genic potential. In fact, high amount of caffeine is known
to enhance physical performance in athletes [7]. Although
habitual coffee drinking can enhance performance, the
daily amount of coffee consumption in our older partici-
pants was relatively low [median] about two small cups
or 220 g/day. As some studies have reported that athletes
did not get extra benefit for their performance by consum-
ing much higher amounts of coffee per day [19], a recent
study showed that even low acute dose of caffeine (2 mg/
kg for 80 kg individual) that equal to approximately 200 g
of coffee a day may produce substantial improvements in
lower body muscle endurance [20]. Coffee also contains
several bioactive compounds such as polyphenols and
minerals and up to 1000 other bioactive components that
could potentially affect performance and prevent chronic
diseases. In observational studies, moderate coffee con-
sumption has been associated with lower incidence of type
2 diabetes, and cardiovascular and Alzheimer’s diseases,
all known contributors to decline in physical function of
older people [12]. Furthermore, a recent longitudinal study
of older women found that coffee consumption of > 2 cups
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Table 1 I.Da.r.ticipant . Characteristics Coffee groups
characteristics according to
level of coffee consumption <110 g of coffee 110-330 g of coffee ~ >330 g of coffee ~ p value?
per day (n=15) per day (n=74) per day (n=37)
Age, years (SD) 88.3(3.2) 87.3(3.1) 87.2(2.3) 0.327
BML, kg/m? (SD) 254 (2.3) 25.7 (2.8) 26.4 (2.7) 0.141
Waist circumference (SD] 103 (7.7) 101 (8.5) 102 (9.8) 0.997
MNA-SF (SD] 13 (1) 13 (1) 13 (1) 0.682
Cognition, MOCA test 22.4 (2.6) 23.6 (2.3) 232 (2.1) 0.584
Physically active, % 47 41 54 0.379
hs-CRP (SD) 3.1(.5) 2.7(3.3) 2.1 (2.5) 0.252
SPPB (SD) 8.4(3.4) 9.3(2.3) 9.9 (2.1) 0.035
Gait speed, m/s (SD) 0.8 (0.2) 0.9 (0.2) 1.0 (0.2) 0.003
Chair rise, points (SD) 2.27 (1.5) 2.51(1.3) 297 (1.1) 0.043
Grip strength, kg (SD) 28.7 (8.5) 31.5(7.3) 30.2 (6.8) 0.856
Alm/m? (SD) 6.97 (0.7) 7.04 (0.7) 7.30 (0.7) 0.144
Dietary intakes
Energy, kcal [SD) 1456 [335) 1589 [315) 1639 [438) 0.123
Protein, g [SD) 67 (23) 75 (19) 73 (25) 0.593
g/kg BW/day [SD) 0.9 (0.3) 1.0 (0.3) 0.9 (0.3) 0.695
Vegetable protein, g [SD) 19 (10) 21 (6) 23 (7) 0.047
Animal protein, g [SD) 47 (18) 54 (18) 50 (23) 0.958
Protein distribution
Breakfast, g (SD) 21(12) 15(7) 15 (6) 0.066
Morning snack, g (SD) 0 3(5) 5(8) 0.017
Lunch, g (SD) 21 (11) 23 (14) 23 (14) 0.597
Afternoon snack, g (SD) 3(6) 5(8) 5@) 0.547
Dinner, g (SD) 16 (18) 22 (18) 17 (17) 0.799
Evening snack, g (SD) 50 7(7) 7 (6) 0.364
Carbohydrate, g (SD) 148 (36) 169 (42) 177 (47) 0.036
Starch, g (SD) 69 (19) 84 (21) 95 (32) 0.001
Sugar, g (SD) 21 (7) 26 (14) 23 (11) 0.918
Fiber, g (SD) 21 (7) 21 (8) 24 (10) 0.148
Fat, g (SD) 61 (26) 64 (20) 67 (21) 0.185
SFA, g (SD) 22 (7) 22 (7) 22(9) 0.797
MUFA, g (SD) 23 (15) 24 (11) 25 (10) 0.490
PUFA, g (SD) 10 (6) 12 (4) 13 (6) 0.076

“The statistical significance of the hypotheses of linearity was evaluated for a trend using ANOVA and
for non-evenly distributed variables with Kruskal—Wallis test, SD=standard deviation; BMI=body
mass index; MNA-SF=Mini Nutritional Assessment Short Form; hs-CRP=high-sensitive C-reactive
protein; IQR =Inter-quartile range; SPPB = Short Physical Performance Battery; m/s=meters per second;
Alm =appendicular lean mass; m*>=meter square; d=day; kg=Xkilograms; The statistical significance of
the hypotheses of linearity was evaluated for a trend using ANOVA; BW =Body Weight; SFA = Saturated
fatty acids; MUFA = monounsaturated fatty acids; PUFA = polyunsaturated fatty acids’

a day as compared to zero consumption was associated
with reduced immobility [13]. The researchers also found
that women with type 2 diabetes who consumed > 2 cups
coffee a day had lower risk of ADL disability [13]. Our
results in men support those findings as both gait speed
and SPPB-test scores were higher in those who consumed
more coffee. It is currently unknown whether contents of
caffeine, polyphenol, mineral, other bioactive ingredients,

or a combination of all of them contribute to the potential
health effects of coffee consumption.

Among dietary factors, carbohydrate, starch, and plant
protein intakes were higher among those who drank more
coffee. Consequently, the participants drinking more coffee
also consumed more cereal-based food such as bread, por-
ridge, or salty pastries as compared to those who drank less.
Coffee drinking was also associated with more snacking in
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Table 2 ANCOVA model§ of Model B 95% confidence interval p value

factors associated with gait

speed Lower bound Upper bound
Intercept 2.631 1.424 3.838 <0.001
Coffee 0.000 0.000 0.000 0.013
Age -0.014 —0.026 —0.001 0.032
Waist circumference, cm - 0.004 —0.008 .001 0.088
Physical activity yes vs. no 0.096 .023 .169 0.011
Pulse —0.004 —0.008 —0.001 0.013
hs-CRP —0.016 —0.028 —0.005 0.005
Adjusted R? 0.244

Bold value indicates the amount of observed variation that can be explained by the model’s inputs

BMI body mass index, Hs-CRP high-sensitivity C-reactive protein, R? R squared

our study, especially snacking between breakfast and lunch
was more frequent among those who drank more coffee. In
line with these findings, higher coffee consumption tended
to be associated with higher energy intake, higher BMI,
and greater appendicular lean mass. Then, a question arises
whether higher coffee consumption leads to better perfor-
mance via increased energy content of the diets and better
nutrition in these oldest-old men.

Strengths and limitations

The strengths of our study are the robust findings of cof-
fee consumption and physical performance, although our
study sample was relatively small. Obviously, the surviving
participants of HBS differ in many ways from the general
older population due to their high socioeconomic status.
There is interesting evidence that sex would modify the
association between coffee consumption and cognition, with
stronger effect among females [21]. This could also apply
to physical performance, but unfortunately potential differ-
ences between sexes could not be compared in our study.
The cross-sectional design of the study prevents drawing
conclusions about causal relationships. It also is possible
that the observed associations are attributable to bias and
confounding by unmeasured or imprecisely measured risk
factors. Finally, hypersensitivity or intolerance to coffee
may be linked to health problems, contributing to a spuri-
ous association between coffee consumption and physical
performance.
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Conclusion

We observed an independent association between higher
consumption of coffee and better physical performance
and faster gait speed, which are important determinants
of health and survival of older people. As coffee intakes
are modifiable, these findings encourage further interven-
tion studies to determine whether moderate coffee drinking
could be recommended as part of a healthy diet for the
oldest-old.
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