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ABSTRACT
Objective Hypertension is reported to be the most
prevalent risk factor for cardiovascular disease in elite
athletes. We aimed to review blood pressure (BP) and
prevalence of hypertension in different elite athletes, and
study whether there was an association between high
BP and left ventricular hypertrophy (LVH).
Methods A systematic review of studies reporting BP
in athletes using search strategies developed for PubMed
and EMBASE, including only studies with ≥100
participants. We collected data on BP, prevalence of
hypertension, LVH and methods of BP measurement.
Results Of 3723 records identiﬁed, 51 met the
inclusion criteria. These included men and women
(n=138 390), aged mostly between 18 and 40 years,
from varied sports disciplines. Mean systolic BP varied
from 109±11 to 138±7 mm Hg and mean diastolic BP
from 57±12 to 92±10 mm Hg. Strength-trained athletes
had higher BP than endurance-trained athletes (131.3
±5.3/77.3±1.4 vs 118.6±2.8/71.8±1.2 mm Hg,
p<0.05), and there was a trend towards a higher BP in
athletes training ≥10 h compared with others (121.8
±3.8/73.8±2.5 vs 117.6±3.3/66.8±6.9, p=0.058), but
overall there was no signiﬁcant difference in BP between
athletes and controls. The prevalence of hypertension
varied from 0% to 83%. Some studies showed an
association between high BP and LVH. Measurement
methods were poorly standardised.
Conclusions BP and prevalence of hypertension in
athletes varied considerably partly because of variations
in methodology, but type and intensity of training may
contribute towards higher BP. High BP may be
associated with LVH.

What this study adds?
▸ There was no evidence that blood pressure (BP)
was lower in athletes than in controls. A number
of studies showed a higher BP in athletes. The
prevalence of hypertension in athletes could not
be determined reliably because of different
deﬁnitions of hypertension and poorly
standardised methods of BP measurement.
▸ A positive linear association between high BP and
left ventricular hypertrophy was observed in
athletes, but confounding factors may have played
a role.
▸ Future studies should be designed to determine
more precisely the prevalence, determinants and
prognostic signiﬁcance of hypertension in athletes.
may be a contributing factor13 14 that may also link
to the increased risk of atrial ﬁbrillation in endurance
athletes.15–17 Hence, there is increasing interest in BP
in athletes.14 18 19 BP measurement during preparticipation screening of athletes should be performed
according to ‘best clinical care’,20 as outlined in the
European Society of Cardiology’s guidelines, with
hypertension deﬁned as systolic BP (SBP)
≥140 mm Hg and/or diastolic BP (DBP) ≥90 mm Hg
after repeated measurements.21 We aimed to review
BP and prevalence of hypertension in different athletes, and study the association between increasing
BP and left ventricular hypertrophy.

METHODS
Literature search
INTRODUCTION

To cite: Berge HM,
Isern CB, Berge E. Br J
Sports Med 2015;49:
716–723.

In Western countries, the prevalence of hypertension has been reported as 14.4% and 21.2% in
men aged 20–29 and 30–39 years, respectively, and
as 6.2% and 9.9% in women in the same age
group.1 High blood pressure (BP) at a young age
predicts cardiovascular mortality and morbidity
decades later.2 3
High BP is the most common abnormal ﬁnding
during preparticipation cardiac screening of athletes.4–8 The prognostic signiﬁcance of high BP in
athletes is unknown, but still athletes with BP <160/
100 mm Hg are given the license to continue with
sport participation if they have no signs of end organ
damage, such as pathological left ventricular hypertrophy.9 Increased left ventricular mass is considered
as subclinical organ damage in people with hypertension.10 11 As several studies have demonstrated
increased left ventricular mass and increased left
atrium size in athletes,12 it is possible that high BP

We performed a systematic review of studies reporting BP in athletes by using a comprehensive search
strategy developed for PubMed and EMBASE (see
online supplementary material). The medical
subject headings and text words were: ‘Athlete’,
‘Sport and Professional’, ‘Exercise Test’ and
‘Sudden Death’, combined with ‘Blood Pressure’ or
‘Hypertension’. The electronic search was restricted
to studies published before 6 April 2014. In addition, we manually searched reference lists of
reviews and original study articles, and our own
archive.

Inclusion and exclusion criteria
We searched for studies of athletes that reported BP
or prevalence of hypertension, using the studies’
own deﬁnitions of hypertension. We included
studies of ≥100 athletes, with mean or median age
between 18 and 40 years, of any epidemiological
design (with or without follow-up, and with or
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Blood pressure and hypertension in athletes:
a systematic review

Review

Outcome variables
The primary outcome variable was BP or prevalence of hypertension in different categories of athletes (deﬁned by gender,
ethnicity, sports discipline or level of athletic activity).
Secondary outcome variables were (1) method for measurement
of BP and (2) association between BP and left ventricular hypertrophy (determined by left ventricular mass or relative wall
thickness on echocardiography or by voltage criteria on ECG).

Extraction of data
All data were extracted by one reviewer (CBI) and checked by
another reviewer (HMB), using a standardised data extraction
sheet.

Statistical analysis
Differences between subgroups of athletes were analysed using
t tests for continuous variables. Data are presented as mean with
SD. A p<0.05 was considered statistically signiﬁcant and all
tests were two-tailed. The statistical analyses were conducted
using SPSS (PASW Statistics 21; IBM Corporation 2013,
Armonk, New York, USA).

RESULTS
Study selection
The searches retrieved a total of 4433 records (ﬁgure 1). After
addition of studies from other sources and removal of

duplicates, 3723 records remained. Screening of titles and
abstracts excluded 2896 and 361, respectively. Another 404
studies did not meet the inclusion criteria, 9 were duplicate
reports, and 2 studies were not available. The remaining 51
studies were included in the review.

Study characteristics
Table 1 shows characteristics of the 51 studies, including a total of
138 390 athletes, with a median number of 434 athletes (range
10022–42 386 athletes23). Sixteen studies included non-athletes as
controls and the median number of controls was 176 (range
26–9997). The mean or median age of the athletes in all studies was
between 18 and 40 years, and about half of the studies had participants within this range only; however, several studies included participants with an age outside this range. Twenty studies included males
only and across the 31 studies of both genders, 72.5% were males.
Most studies (28) included athletes from different sports disciplines, but 16 included athletes from only one discipline, eg,
soccer (4),13 24–26 American football (3),27–29 triathlon (2)30 31
and long distance running (2);16 32 other studies classiﬁed sports
disciplines as either endurance sports, strength sports or a mixture
of the two (table 1). The athletes’ level of competition was
described in 50 studies and ranged from participation in amateur
sport to the Olympic Games. Hours of training per week or previous years of vigorous training were given in 24 studies, and ranged
from 4 to 28 h a week and from 2 to 30 years, respectively.

BP in athletes
Table 2 shows BP and prevalence of hypertension in the same
studies. Among the 34 studies that reported BP, two-thirds had
BP in the prehypertensive range (SBP ≥120–139 and/or DBP
≥80–89 mm Hg).33 Mean SBP varied from 109±11 mm Hg
(intercollegiate female college athletes (mean age 20 years))34 to

Figure 1 Flow chart illustrating search strategy.
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without controls), and reported in English language. We
excluded studies that were only presented as conference
abstracts. If there were more than one publication from the
same group, we used the record with most participants, or the
newest, if the number of participants were the same. When in
doubt, we contacted the corresponding authors.

Study characteristics
Number of athletes
(males %)

Age (mean±SD (range, in years)

Sports disciplines

Level

Helzberg, 201037

224

24 (18–36)

Professional

van Buuren, 201363
Lively, 19995
Sofi, 200864
Pelliccia, 201040
Munoz, 200965

291 (100)
596 (68.0)
30 065 (78.4)
114 (78)
135 (41)

25.3±4.4 (18–39)
18.9 (17–25)
30.7±14 (5–92)
22±4
20 (17–25)

Football and
baseball
Handball
Mixed
Mixed
Endurance
Mixed

De Matos, 20116
Berge, 201313
Weiner, 201314
Tucker, 200929
Guo, 201334
Karpinos, 201318
Lewis, 198966
Corrado, 200623
Thunenkotter, 201028
Wilson, 201259
Gati, 201343
Zaidi, 201339
Riding, 201349

623 (85)
595 (100)
183 (100)
504 (100)
261 (50.2)
636 (100)
265 (83)
42 386
582 (100)
1220 (100)
2533 (72.2)
627 (69.9)
1175

Mixed
Soccer
Football and rowing
Football
Strength
Mixed
Mixed
Mixed
Football
Mixed
Mixed
Mixed
Mixed

Di Luigi, 200467
Magalski, 201168
Papadakis, 201141
Schmied, 201325

32 652 (80)
964 (48)
2 745 (100)
210 (100)

NA (13–77)
25.1±4.5 (18–40)
19±1 (≥18)
26.7
21
18.7±0.8
19 (18–28)
12–35
26.8±4
22.6±6 (12–35)
21.8±5.7
21.5±5.0 (14–35)
Arabic: 22.7±5.9, BA: 24.6±4.7, WA: 24.4±5.4.
(13–40)
22.3±12.5 (5–84)
18–21
NA (14–35)
18.6 (18–22)

Maron, 198769
Rontoyannis, 199827
Urhausen, 199670
Pelliccia, 200071
Maskhulia, 200624
Caselli, 201142
Noseworthy, 201136
Varga-Pinter, 201145
Pougnet, 201272
Schmied, 201273
Zaidi, 201338
Berry, 194946
Andersen, 195648
Siegel, 199244

501 (71.3)
188 (100)
135 (47.4)
1 005 (74)
221 (100)
434 (78)
879 (62)
3 697 (61)
200 (86)
1 047 (49)
675 (80.6)
201 (100)
326 (100)
1 061 (100)

19.3 (17–30)
36.4±4.5
♂ 20.6±4.1, ♀ 21.5±3.4
23 (9–55)
22.8±0.3 (18–35)
26±5 (15–45)
18.4±0.8
23.7±4.6 (19–40)
38 (19–57)
22±5.87 (13–64)
BA: 21.8±5.4, WA: 21.7±4.6
NA (16–47)
20–29 years: 208, 30–39 years: 118
<20 years; 105, 20–29 years; 807, 30–39 years;
99, >40 years; 42

Mixed
Football referees
Rowing
Mixed
Soccer
Mixed
Mixed
Mixed
Diving
Mixed
Mixed
Mixed
Mixed
Baseball

Mixed
Mixed
Mixed
Soccer

Top level athletes
Intercollegiate
?
Olympic
Intercollegiate, NCAA
Division II
Professional and amateur
Professional soccer
College
NFL
Professional
Mixed
Intercollegiate
Competitive
FIFA World Cup 2006
National
Regional to national
Regional to international
High-level
Competitive
Mixed
Regional to international
High-level, competitive
soccer
Intercollegiate
Greece football division A-D
National and regional level
National team
Highly trained
Olympic
Intercollegiate level
Low to top level
Professional
Competitive
Regional to international
Olympic
Mixed and national level
Professional and minor
league

Hours of training per
week

Previous years of
training

4–6
28

16

Number of
controls

47
8
1959
5–7

≥6
19
20
≥6

9997
201

<10
13–15

119

2–30
5–26
≥3

98

7
10–13

17–20
526

Continued
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Continued
Number of athletes
(males %)

Age (mean±SD (range, in years)

Sports disciplines

Level

Hours of training per
week

Previous years of
training

Douglas, 199730
D’Andrea, 200235

140 (73)
263 (60.5)

30±1 (18–39)
E: 28.1±4.2, S: 27.2±5.4

Ironman, Hawaii
Top competitive

21
15–20

4

Abergel, 200474
Sharwood, 200431
Maldonado, 200626
Babaee Bigi, 200722
Basavarajaiah, 200875
Molina, 200816

286
148
212
100
600
183

(100)

28.4±3.2

(100)
(100)
(100)
(100)

20±5.7
22.1±3.6
BA: 20.5±5.8, WA: 20.2±4.9. (14–35)
39±9

Miranda-Vilela, 200932

125 (60.8)

(15–67)

D’Andrea, 201247

410 (70.7)

E: 28.7±10.7, S: 29.2±11.2. (18–40)

Pagourelias, 201376

108 (100)

E: 31.2±10.4, S: 27.4±5.7

Vitarelli, 201377

105

E: 28.7±10.7, S: 30.3±9.4, Mix: 29.4±9.8

Malhotra, 201153
Chandra, 201478

1 473 (49.7)
4081 (80.5)

♂: 19±2, ♀: 19±2
19.5±5.2 (14–35)

Triathlon
Endurance and
strength
Cycling
Triathlon
Soccer
Strength
Mixed
Long distance
running
Long distance
running
Endurance and
strength
Endurance and
strength
Endurance and
strength
Mixed
Mixed

Professional
Ironman, South Africa
Competitive
Professional
National level
Marathon runners

Number of
controls

52
15

2–25

211
128
150
305

240

14

Trained athletes
Elite

15–20

4

Moderately and highly
trained
Competitive

15–17

10–11

26

15

6

35

NCAA Division I
Regional to international

15

7764

The studies are presented in chronological order dependent on increasing cut-off values for hypertension.
♀, women; ♂, men; BA, black athletes; E, endurance; NCAA, National Collegiate Athletic Association; S, strength; WA, white athletes.

Br J Sports Med: first published as 10.1136/bjsports-2014-093976 on 28 January 2015. Downloaded from http://bjsm.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

Berge HM, et al. Br J Sports Med 2015;49:716–723. doi:10.1136/bjsports-2014-093976

First author, year of
publication

Review

Athletes
First author, year of
publication

Definition of
hypertension

Helzberg, 201037
van Buuren, 201363
Lively, 19995
Sofi, 200864
Pelliccia, 201040
Munoz, 200965

≥130/85
>135/80
≥140/90
≥140/90
≥140/90
SBP ≥140 and/or
≥90
SBP ≥140 and/or
≥90
SBP ≥140 and/or
≥90
SBP ≥140 and/or
≥90
SBP ≥140 and/or
≥90, or anti-HT
medication
SBP ≥140 and/or
≥90, or anti-HT
medication

De Matos, 20116
Berge, 201313
Weiner, 201314
Tucker, 200929

Guo, 201334

Karpinos, 201318

Lewis, 198966
Corrado, 200623
Thunenkotter, 201028
Wilson, 201259
Gati, 201343
Zaidi, 201339
Riding, 201349

Di Luigi, 200467
Magalski, 201168
Papadakis, 201141
Schmied, 201325
Maron, 198769
Rontoyannis, 199827
Urhausen, 199670
Pelliccia, 200071
Maskhulia, 200624
Caselli, 201142
Noseworthy, 201136
Varga-Pinter, 201145
Pougnet, 201272
Schmied, 201273
Zaidi, 201338
Berry, 194946
Andersen, 195648

Siegel, 199244
Douglas, 199730
D’Andrea, 200235
Abergel, 200474

SBP (mean±SD,
mm Hg)

DBP (mean±SD,
mm Hg)

125.7±17.8

77.3±10.6

♂ 117±12, ♀ 109±11

♂ 73±10, ♀ 72±8

7.0

122±11

1

0.5

DBP

67

13.8

DBP

56

41.9

SBP ≥140 and/or DBP
≥90, or anti-HT
medication, or
self-reported HT
>140/90
>140/90
>140/90
>140/90
>140/90
>140/90
SBP >140

84

13.2

4
205
12
10
12
0
17

1.5
0.5
2.1
0.8
0.5
0.0
1.4

and/or DBP

587

1.8

and/ or DBP

26

2.7

and/or DBP

22

0.8

and/or DBP

12

5.7

1
18
0
3
2
1
3
0
32
2
0

0.2
9.5
0.0
0.3
0.9
0.2
0.3
0.0
16.0
0.2
0.0

SBP >140
>90
SBP >140
>90
SBP >140
>90
SBP >140
>90
>145/90
≥160/95

>120/80

N

Percentage with
hypertension

DBP

101
3
22
37
0
3

45.1
1.0
3.7
0.1
0.0
2.2

DBP

49

7.9

DBP

39

DBP

Controls
SBP
(mean, mm Hg)

DBP
(mean, mm Hg)

69±8

123.8

70.8

Football: 116±8,
Rowing: 114±9
127

Football: 64±8,
Rowing: 60±9
75

112.0

72.0

LBW: ♂ 121.2±9.0, ♀
110.8±10.1 UBW: ♂
137.4±13.8, ♀ 124.6
±15.2
Football: 126.4±11.0
Non-football: 122.5±9.8

LBW: ♂ 81.5±9.0, ♀
73.6±8.2 UBW: ♂ 92.2
±9.6, ♀ 83.8±12.0

119±11 (≤190)

73±9 (≤105)

Football: 75.3±9.9
Non-football: 72.3±9.0

120±12.6
Arabic: 120±13, BA:
125.2±10.9, WA: 126.4
±11.8
♂ 119.8±12.5, ♀ 115.4
±12.1

115.0
Arabic: 71±9, BA: 73.6
±8.4, WA: 74.5±10.1

118.1

72.1

♂ 72.8±9.3, ♀ 70.2
±9.0

BA: 116.5±13.1, WA:
111.8±11.0
125±4

121.7
72±2

117±10
116.6±8.6
♂ 126±13, ♀ 116±13
123.4

76±6
56.9±11.5
♂ 80±10, ♀ 75±13
77.5

119.1±13.1
20–29 years: 132.5
±15.6, 30–39 years:
133.8±14.1
117.1
122±1
E: 116.8±9.1, S: 137.9
±7.1
120±9

77.4±8.1
20–29 years: 80.6
±10.9, 30–39 years:
83.0±3.4
71.8
74±1
E: 72.7±4.9, S: 78.9
±4.0
68±9

119.0

75.0

135.6

85.4

126.0

77.0
Continued
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Table 2 Blood pressure and prevalence of hypertension

Review

Athletes
First author, year of
publication

Definition of
hypertension

N

Percentage with
hypertension

Sharwood, 200431
Maldonado, 200626
Babaee Bigi, 200722
Basavarajaiah, 200875
Molina, 200816
Miranda-Vilela, 200932
D’Andrea, 201247
Pagourelias, 201376
Vitarelli, 201377
Malhotra, 201153
Chandra, 201478

Controls
SBP (mean±SD,
mm Hg)

DBP (mean±SD,
mm Hg)

SBP
(mean, mm Hg)

DBP
(mean, mm Hg)

133±12
127±7.2
137.5±5.7
BA: 118±7, WA: 115±6
125±15
♂ 117.1±0.9, ♀ 112.0
±1.0
E: 115.8±6.1, S: 132.9
±8.1
E: 120±7, S: 125.4±8
E: 121.9±6.8, S: 129.1
±7.4, mix: 123.2±7.1
♂ 126±12, ♀ 115±11
114.5±13.1

78±9
70±9.0
86.2±6.5

130.0

73.0

119.0
133.0

80.0

120.3

74.6

120.6
120.6

75.0
75.2

120.6

69.5

76±9
♂ 74.7±1.0, ♀ 69.3
±1.1
E: 72.7±4.9, S: 75.9
±4.0
E: 70.3±8.5, S: 78±3
E: 71.3±5.4, S: 76.3
±4.8, mix: 70.9±4.6
♂ 75±9, ♀ 73±22
69.3±21.8

The studies are presented in chronological order dependent on increasing cut-off values for hypertension.
♀, women; ♂, men; BA, black athletes; DBP, diastolic blood pressure; E, endurance; HT, hypertension; LBW, limited body weight; S, strength; SBP, systolic blood pressure;
UBW, unlimited maximum body weight; WA, white athletes.

137.9±7.1 mm Hg (Italian male strength sports athletes (mean
age 27.2 years)).35 Mean DBP ranged from 56.9±11.5 mm Hg
(young college level athletes in the USA (mean age 18.4
years))36 to 92.2±9.6 mm Hg (male Chinese strength sports athletes with mean body weight 130 kg (mean age 21.7 years)).34
No studies reported ambulatory BP measurements.
Among the 16 studies that included non-athletes as controls,
BP was lower in athletes than in controls in 9 studies and higher
in athletes in 7 studies (ﬁgure 2). Only 3 of the 16 studies
reported prevalence of hypertension in controls and 2 studies
found more hypertension among athletes than controls. Overall,
there was no signiﬁcant difference in BP between athletes and
controls.
Figure 3 shows the mean BP in different categories of athletes. Males had signiﬁcantly higher BP than females (121.2
±4.5/75.1±2.9 vs 113.5±2.9/71.9±2.6 mm Hg, p<0.05), but
there was no signiﬁcant difference in SBP between white and
black athletes. We found that strength-trained athletes had
higher BP than endurance-trained athletes (131.3±5.3/77.3
±1.4 vs 118.6±2.8/71.8±1.2 mm Hg, p<0.05), while there
was a trend towards higher BP in athletes training ≥10 h/week

Figure 2 Mean systolic blood pressure (SBP; continuous line) and
diastolic blood pressure (DBP; dotted line) in athletes (black squares)
and controls (grey circles).
6 of 10

compared with those training <10 h/week (121.8±3.8/73.8
±2.5 vs 117.6±3.3/66.8±6.9 mm Hg, p=0.058). There was no
major difference between American football, soccer, triathlon
and long distance running (ﬁgure 4).

Prevalence of hypertension in athletes
Hypertension was deﬁned in 11 different ways in the 25 studies
presenting a deﬁnition (table 2). The most often used criteria
for hypertension ranged from SBP ≥140 or DBP ≥90 mm Hg to
BP>140/90 mm Hg. The lowest cut-off value for hypertension
was BP ≥130/85 mm Hg37 and the highest cut-off value was
≥160/95 mm Hg.27 Three studies also used antihypertensive
medication to deﬁne hypertension,18 29 34 one accepted selfreported hypertension18 and one only included participants
with BP≤120/80 mm Hg.38
The prevalence of hypertension varied from 83%34 to 0%
(table 2).39 40 The prevalence of hypertension was lower in
studies that were restricted to athletes within the age range
18–40 years and six studies excluded patients with high BP,
mostly >140/90 mm Hg.38–43

Figure 3 Blood pressure (BP) in relation to gender, ethnicity, type of
training and hours of training per week.
Berge HM, et al. Br J Sports Med 2015;49:716–723. doi:10.1136/bjsports-2014-093976
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Table 2 Continued

Review

Association between BP and left ventricular hypertrophy

Figure 4 Blood pressure (BP) in different sports disciplines.

Three of the four studies relating high BP to left ventricular
hypertrophy showed a signiﬁcant positive linear association,
either between BP and indexed left ventricular mass,13 between
resting SBP and left ventricle mass and left ventricle wall thickness,49 or between SBP and the RaVL lead in ECG.29 One study
found no association between SBP and relative wall thickness.30

DISCUSSION
Method of measurement of BP in athletes
Some descriptions of measurement methods were present in 21
studies (ﬁgure 5; see online supplementary ﬁgure S3). BP was
measured in the sitting position in 10 studies and in a supine
position in 6 studies. At least 5 min of rest prior to BP recordings was required in 11 studies, while only 4 informed about
time from physical activity to BP measurement.6 13 44 45
Athletes abstained from caffeine and/or smoking prior to BP
recordings in two studies6 44 and no studies informed about the
physical environment where the BP measurements took place.
Only eight studies reported whether an appropriate cuff size
was used. In the eight studies using a ‘standard’ mercury sphygmomanometer, the method of measurement performance was
reported in three studies.45–47 Only the three studies that used
an automated BP device reported the device type and manufacturer.13 26 29 A single measurement was used in ﬁve studies, but
repeated in three of these if BP was high. The lowest of these
values was registered in two studies18 48 and the highest in
one.27 BP was recorded two and three times in six and four

The most striking ﬁnding in this review was that the methods of
BP measurement in athletes were poorly standardised and
varied widely. The Seventh report of the Joint National
Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure states that at least two measurements shall be made and the averaged recorded,33 and the
European guidelines state that BP shall be measured three times
after 5–10 min rest in the sitting position and the mean of the
last two measurements shall be registered.21 The IOC has
recommended BP recordings from both arms during preparticipation cardiac screening.50 All guidelines also recommend use
of ambulatory BP measurements, but nearly all studies in our
review were negligent to all these recommendations, as was a
study among general practitioners in the UK.51
Given this background, it was difﬁcult to give an estimate of
BP or prevalence of hypertension in athletes. Naturally, the
prevalence will be dependent on the deﬁnition of hypertension
and varied from 0% to 83% in a subgroup of heavy weightlifters. The study with the lowest cut-off value (≥130/85 mm Hg)
also had the highest overall prevalence of hypertension (45.1%,

Figure 5 Number of studies describing each of the recommended elements in blood pressure measurements.
Berge HM, et al. Br J Sports Med 2015;49:716–723. doi:10.1136/bjsports-2014-093976
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studies, respectively, and there was a signiﬁcant difference in
SBP between one and two BP recordings (127±4.7 vs 118±4.0
mm Hg, p<0.05). Choice of arm for measurement was presented in ﬁve studies and no study measured BP in both arms.
Three studies recommended repeated BP recordings on a separate occasion if the BP was elevated. Only one study referred athletes with elevated ofﬁce BP to ambulatory BP measurement.49

Review

8 of 10

hypertrophy provokes hypertension or that other factors confound the association between high BP and left ventricular
hypertrophy. High BP may also be a part of the explanation for
the ﬁvefold increased risk of atrial ﬁbrillation in endurance athletes15 60–62 and exercise-induced arrhythmogenic right ventricular cardiomyopathy56 through repeated bouts of high BP on
myocyte junctions in the atria and the ventricles.

Clinical impact and conclusions
BP and prevalence of hypertension in athletes varies considerably partly because of variations in measurement methods, but
type and intensity of training seem to play a role.
Strength-trained athletes have signiﬁcantly higher BP than
endurance-trained athletes and vigorous physical activity does
not seem to reduce BP in athletes compared with controls.
Some studies found an association between high BP and left
ventricular hypertrophy, but the clinical impact of high BP in
athletes is not known. Future studies should adhere more rigorously to the recommendations for measurement of BP and
should be designed to determine more precisely the prevalence,
determinants and prognostic signiﬁcance of hypertension in
athletes.
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