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Meta-analysis of long-term coffee intake and risk of new-onset hypertension
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Abstract Objective: To analyze the relationship between long-term coffee intake and the risk of new-onset
hypertension through meta analysis. Methods: Computer search of CNKI, VIP, Wanfang, Chinese Biomedical
Literature Database, Pubmed, Embase, Cochrane, and WOS databases was conducted to collect cohort studies re-
lated to the risk of new-onset hypertension caused by coffee intake from 1966 to 2022. Two researchers conducted
literature screening and data extraction, and added a third person if necessary. ReMan 5. 3 was used for meta anal-
ysis and Stata software was used for dose-response analysis. Results: In 11 studies, 14 cohorts were included. The
total sample size of 64 082 people were evaluated by the diet questionnaire. They were divided into three groups:
the third highest group (1.5 cups/day), the second highest group (3.5 cups/day), and the highest group (5.5
cups/day). The results of meta analysis showed that there was no significant correlation between the average in-
take of 1.5 cups and new-onset hypertension(RR=0. 99, 95%CI0.97—1.01, P=0.50); There was no signifi-
cant correlation between the average intake of 3.5 cups and new-onset hypertension(RR =0. 97, 95% CI0. 92—
1.03. P=0.29); It showed that the average intake of 5. 5 cups might reduce the incidence of new-onset hyperten-
sion(RR=0. 96, 95%CI: 0.95—0.98, P<(0.05). The dose-response analysis showed that there was nonlinear
dose-response relationship between coffee intake and hypertension(P <C0. 001). The restricted cubic spline model
showed that compared with individuals without coffee intake, drinking one or two cups of coffee a day had no sig-
nificant correlation with the risk of hypertension(1 cup: RR =0.99, 95% CI0.96 —1.03; 2 cups: RR =0.98,
95%CI0.96—1.01). Compared with no coffee, the RR of hypertension risk for 3, 5 and 7 cups of coffee per day
were 0. 97(95%CI0. 95—0. 99), 0. 94(95%CI0.91—0.97) and 0. 89(95%CI0. 83—0. 96) , respectively. Conclu-
sion: There is currently no significant correlation between coffee intake and newly developed hypertension.
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Table 1 Characteristics of included studies
B 1AEE GEDD [H K PE %wﬁ i BMI( ﬁﬂ(i EME%A OR/_RR/‘HR I\\H)S
I} /4 /% (kg/m®) CRRBED B/ /D (95%CD) P4
Chei(2017) oy B/ 4k 9.5 54.9 22,72 38 592(13 658) 1 1 8
2 0.98(0. 94~1.02)
3.5 0.93(0.86~1.00)
Rhee(2016) B3| i 3 62.5 25,97 29 985(5 566) 0 1 7
2~3  0.95(0.89~1.02)
=4 0.99(0.90~1.08)
Grosso(2015) W= B/x 5 56.2/55.2 26.6/26.3 2 725(1 735) 1 1 7
1~2  0.86(0.68~1.07)
3~4  0.75(0.58~0.95)
>4 1.58(0.85~0.64)
Winkelmayer [ (2005)  %[H b'e 12 55. 4 24.8 53 175(19 364) <1 1 6
1 1.06(1.01~1.10)
2~3  1.00(0.97~1.04)
4~5  0.93(0.88~0.99)
=6 0.88(0.80~0.98)
Winkelmayer [[ (2005) [ i 12 36 24.3 87 369(13 468) <1 1 6
1 1.06(1.01~1.13)
2~3  1.0000.95~1.04)
4~5  0.91€0.84~0.98)
Miranda(2020) Eg B/ 3.9 54.5 25.5 29 985(8 780) 0 1 8
1 1.00€0.93~1.08)
2~3  0.95(0.89~1.02)
=4 0.99(0.90~1.08)
Navarro(2017) WIS B/ & 10.1 35.7 23.1 13 369(1 750) 0 1 7
<1 0.90(0.77~1.04)
1 0.93(0. 81~1.08)
2 0.86(0.75~0.99)
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Ii] /4F: /% (kg/m?) CERGIEO /D (95%CI) T4
Uiterwaal(2007) fif 2% 11 40.7 25. 34 2 297(493) 0~3 1 7
3~6  1.08(0.79~1.47)
>6  1.03(0.72~1.46)
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2~3  1.27(1.07~1.51)
4~5  1.20(1.01~1.42)
6~7 1.21(1.01~1.44)
>8  1.13(0.94~1.36)
Palatini(2016) BRA B/ 12.6 33.1 25. 4 1 240(783) 0 1 7
1~3 1.2(0.99~1.4)
>3 1.5(1.1~1.9)
Klag(2002) FEH Ui 33 26.3 23.1 1017(281) 0 1 6
1~2  1.24€0.87~1.77)
3~4  1.49(1.01~2.20)
=5 1.07€0.67~1.69)
Tan(2021) i [E 5B 5 53.7 22.55 3 897(964) 0 1 7
1 0.79€0. 60~1.04)
1~3  0.87(0.67~1.14)
>3 0.86(0.63~1.15)
Tan(2021) i 5] @ 5 52.6 21.57 10 725(1 522) 0 1 7
1 0.89(0. 74~1.06)
1~3  1.15(0.96~1.37)
>3 1.59(1. 26.2.00)
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Figure 2 The forest plot of the association between the

second highest group and hypertension
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Table 2 Subgroup analysis of the impact of coffee in-

take on the risk of hypertension

tudy or Subarou i s d, 95% CI 95% Cl
Chei 2017 00619 00337 111% 0.94 (0.8, 1.00]
Gross0 2015 -0.1508 01198  09% 0.86 (068, 1.09] —
0239 00874  16% 1.27[1.07,1.51)
Kiag 2002 02151 01808  0.4% 1.24[087,1.77) =
Miranda 2020 01508 01274  08% 086 (067, 1.10] —
Navarro 2017 -0.1054 00796 20% 090 (0.7, 1.05] —
Palatini 2016 01823 00982 13% 1.20(0.99,1.45) 1
[ 0037  92% 1.00(0.93,1.08) S
Tan 2021 M 02383 01391 07% 0.79[0.60, 1.03] *
Tan 2021 W 01222 00934 14% 0.88(0.74, 1.06]
Utterwaal 2007 M 0 922337,2036854776  0.0% 1.00(0.00, Not estimable]
Utterwaal 2007 W 0 G22337203E54TTE  CO% 1.0010.00, N asimadiel
Winkelmayer 2005 | 0 00155 524% 0(0.97,1.03] -
Winkelmayer 2005 Il 0 00262 183% 100 0.95,1.05) —I=
Total (95% C1) 100.0% 0.990.97, 1.01] *
Hofarcoenelic Chitm 2404, dfa 13 (B= .03 P 7% e 75
50)
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Figure 3 The forest plot of the association between the

third highest group and hypertension
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Study or Subgrous logiRisk Ratio} SE_Weight IV, Random, 95% CI IV, Random, 95% C1

Chei 2017 -0.0726 00393 13.0%  0.93[0.86,1.01] el

Grosso 2015 04574 03163 16%  158(0.85,294] =1

Hu 2007 01222 00933 86%  1.13[0.94,1.36] T

Klag 2002 00677 02388 26%  1.07[0.67,1.71] —

Miranda 2020 -0.1625 00991 82%  0.85[0.70,1.03) —

Navarro 2017 01508 00698 105%  0.86[0.75,0.99) )

Rhee 2016 -0.0101 00486 123%  0.99[0.90,1.09) D

Tan 2021 M 01567 0151 52%  0.85[0.64,1.15] —n

Tan 2021 W 04625 0118 69%  1.59(1.26,2.00] T

Uiterwaal 2007 M 00296 01827 40%  1.03[0.72,1.47] =

Uiterwaal 2007 W 04005 01918 37%  067[0.46,0.98] 0

Winkelmayer 2005 | 01278 00486 123%  0.88[0.80,0.97) A

Winkelmayer 2005 Il -0.0943 00657 109%  0.91[0.80,1.04) =1

Total (95% CI) 10¢ 0.96 [0.89, 1.05] .

Heterogeneity: Tau*= 0.01; Chi*= 36.27, df= 12 (P = 00003) P=67% i o 5 %
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Figure 4 The forest plot of the association between the

highest group and hypertension
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Figure 5 Funnel plots of publication bias
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fee intake and hypertension
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