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CORRECTION

Correction: Accelerometer measured physical
activity and the incidence of cardiovascular
disease: Evidence from the UK Biobank cohort
study

Rema Ramakrishnan, Aiden Doherty, Karl Smith-Byrne, Kazem Rahimi, Derrick Bennett,
Mark Woodward, Rosemary Walmsley, Terence Dwyer

In subsequent data analyses associated with this article, the authors became aware of a coding
error due to which there was an underadjustment for age. As such the following corrections
are required.

In the Methods and findings subsection of the Abstract the fifth sentence is incorrect.

The correct sentence is: Hazard ratios (HRs) and 95% confidence intervals for increasing
quarters of the PA distribution relative to the lowest fourth were for moderate-intensity PA:
0.79 (0.73, 0.86), 0.70 (0.64, 0.76), and 0.58 (0.53, 0.65); for vigorous-intensity PA: 0.79 (0.72,
0.86), 0.65 (0.59,0.72), and 0.56 (0.50,0.62); and for total volume of PA: 0.79 (0.73, 0.86), 0.72
(0.66, 0.79), and 0.60 (0.54, 0.66).

In the Results the third sentence of the second paragraph is incorrect.

The correct sentence is: Compared with the lowest category of moderate-intensity PA, the
HRs and 95% Cis for increasing quarters were 0.79 (0.73, 0.86), 0.70 (0.64, 0.76), and 0.58
(0.53, 0.65) (Fig 1), and the corresponding values for vigorous activity were: 0.79 (0.72, 0.86),
0.65 (0.59,0.72), and 0.56 (0.50,0.62).

In the Subgroup, secondary, and sensitivity analyses subsection of the Results the second
sentence of the fourth paragraph is incorrect.

The correct sentence is: Furthermore, sensitivity analyses conducted to examine the inclu-
sion of additional covariates (hypertension, self-rated health, BMI, total cholesterol, HDL,
LDL, triglycerides, C-reactive protein, HbAlc, red and processed meat, fresh fruit, and cooked
vegetables) to the multivariable Cox models utilised in the main analyses attenuated the HRs
by just 6.0% to 20.0% (S2-S4 Tables).

In the Discussion the second sentence of the first paragraph is incorrect.

The correct sentence is: We found broadly similar associations within each subcomponent
of CVD, and the associations were comparable for men and women, with the exception of vig-
orous activity where there was a 14% lower risk for incident CVD among men compared with

27% lower risk among women for the second quarter compared to the first.

The following figures are incorrect: Figs 1, 2, 3, 4 and S2. The authors have provided cor-
rected versions here.

The following tables are incorrect: S1, S2, S3 and S4 Tables. The authors have provided cor-
rected versions here.
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Hazard
Cases Ratio (95% ClI)
Total volume (average acceleration, mg)
<22.68 1,385 [Ref.]
22.68 — 27.28 924 = 0.79 (0.73, 0.86)
27.29 - 32.71 758 = 0.72 (0.66, 0.79)
>32.72 550 * 0.60 (0.54, 0.66)
Moderate intensity, minutes/week
<524.17 1,381 [Ref.]
524.17 —705.60 962 = 0.79 (0.73, 0.86)
705.61 —927.36 745 - 0.70 (0.64, 0.76)
2927.37 529 = 0.58 (0.53, 0.65)
Vigorous intensity, minutes/week
<10.08 832 [Ref.]
10.08 — 20.15 1,147 - 0.79 (0.72, 0.86)
20.16 — 40.31 948 - 0.65 (0.59, 0.71)
240.32 690 bl 0.56 (0.50, 0.62)
| |
A 1 2
Decreased Risk Increased Risk

Fig 1. HRs* for incident CVD by quarters of average accelerometer-measured total volume, moderate-intensity and
vigorous-intensity physical activities in 90,211 UK Biobank participants. *Adjusted for age (stratified by 5-year age-at-risk
intervals), sex, ethnicity, education, Townsend Deprivation Index, smoking, and alcohol consumption. CI, confidence
interval; CVD, cardiovascular disease; HR, hazard ratio. https://doi.org/10.1371/journal.pmed.1003487.g001.

https://doi.org/10.1371/journal.pmed.1003809.9001
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Fig 2. Dose-response association (HRs and associated 95% confidence interval band) between accelerometer-
measured (A) total volume of PA, (B) moderate-intensity PA, and (C) vigorous-intensity PA and incident CVD using
restricted cubic splines with knots at 25th, 50th, and 75th centiles of the distribution of PA (reference category = 17
milligravities (mg) for total volume of PA; 302. 4 minutes/week for moderate intensity PA; 10.08 week for vigorous
intensity PA). Also shown are histograms of PA for total volume of PA in milligravities and for moderate-intensity and
vigorous-intensity PA in minutes/week. CVD, cardiovascular disease; HR, hazard ratio; PA, physical activity. https://
doi.org/10.1371/journal.pmed.1003487.g002.

https://doi.org/10.1371/journal.pmed.1003809.9002

Hazard
Cases Ratio (95% Cl)
Men
Total volume (average acceleration, mg)
<22.06 808 [Ref.]
22.06 — 26.74 555 - 0.77 (0.69, 0.86)
26.75 - 32.32 493 - 0.75 (0.67, 0.83)
232.33 364 - 0.63 (0.55, 0.71)
Moderate intensity, minutes/week
<504.00 808 [Ref.]
504.00 — 675.36 568 - 0.78 (0.70, 0.87)
675.37 — 887.04 469 - 0.71 (0.63, 0.79)
2887.05 375 - 0.62 (0.55, 0.70)
Vigorous intensity, minutes/week
<10.08 401 [Ref.]
10.08 — 20.16 679 - 0.86 (0.76, 0.97)
20.17 - 50.39 780 = 0.70 (0.62, 0.79)
250.40 360 - 0.60 (0.51, 0.69)
Women
Total volume (average acceleration, mg)
<23.14 537 [Ref.]
23.14 - 27.66 377 - 0.81 (0.71, 0.93)
27.67 — 32.99 283 - 0.68 (0.58, 0.78)
233.00 200 - 0.56 (0.47, 0.65)
Moderate intensity, minutes/week
<544.32 537 [Ref.]
544.32 — 725.76 387 - 0.85 (0.74, 0.97)
725.77 — 947.52 271 - 0.66 (0.57, 0.77)
2947.53 202 - 0.55 (0.47, 0.65)
Vigorous intensity, minutes/week
<10.08 431 [Ref.]
10.08 — 20.16 468 - 0.73 (0.64, 0.83)
20.17 - 30.23 211 - 0.62 (0.53, 0.74)
230.24 287 - 0.50 (0.43, 0.59)
| |
A 1 2
Decreased Risk Increased Risk

Fig 3. HRs" for incident CVD by quarters of accelerometer-measured total volume, moderate, and vigorous physical
activities stratified by sex in 90,211 UK Biobank participants. “Adjusted for age (stratified by 5-year age-at-risk intervals),
ethnicity, education, Townsend Deprivation Index, smoking, and alcohol consumption. https://doi.org/10.1371/journal.
pmed.1003487.g003.

https://doi.org/10.1371/journal.pmed.1003809.g003

PLOS Medicine | https://doi.org/10.1371/journal.pmed. 1003809 September 29, 2021 4/6


https://doi.org/10.1371/journal.pmed.1003487.g002
https://doi.org/10.1371/journal.pmed.1003487.g002
https://doi.org/10.1371/journal.pmed.1003809.g002
https://doi.org/10.1371/journal.pmed.1003487.g003
https://doi.org/10.1371/journal.pmed.1003487.g003
https://doi.org/10.1371/journal.pmed.1003809.g003
https://doi.org/10.1371/journal.pmed.1003809

PLOS MEDICINE

Ischaemic Heart Disease (n =2,684)
Total volume (average acceleration, mg)

<22.68

22.68 - 27.28

27.29 - 32.71

>32.72

Moderate intensity, minutes/week
<524.17

524.17 — 705.60

705.61 — 927.36

2927.37

Vigorous intensity, minutes/week
<10.08

10.09 — 20.15

20.16 — 40.31

240.32

Cerebrovascular Disease (n =933)
Total volume (average acceleration, mg)

<22.68

22.68 - 27.28

27.29 - 32.71

232.72

Moderate intensity, minutes/week
<524.17

524.17 — 705.60

705.61 — 27.36

2927.37

Vigorous intensity, minutes/week
<10.08

10.09 - 0.15

20.16 — 40.31

240.32
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[Ref]
0.79 (0.71, 0.87)
0.72 (0.64, 0.80)
0.58 (0.52, 0.66)

[Ref]
0.82 (0.74, 0.91)
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[Ref]
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[Ref]
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0.58 (0.48, 0.70)
0.55 (0.45, 0.67)
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Fig 4. HRs" for incident CVD by quarters of average accelerometer-measured total volume, moderate, and vigorous
physical activities for IHD and cerebrovascular disease in 90,211 UK Biobank participants. “Adjusted for age (stratified
by 5-year age-at-risk intervals), sex, ethnicity, education, Townsend Deprivation Index, smoking, and alcohol consumption.
CI, confidence interval; CVD, cardiovascular disease; HR, hazard ratio; IHD, ischaemic heart disease. https://doi.org/10.

1371/journal.pmed.1003487.g004.
https://doi.org/10.1371/journal.pmed.1003809.g004
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Supporting information

S2 Fig. HRs" for incident CVD by quarters of average accelerometer measured total vol-
ume, moderate, and vigorous physical activities after excluding participants who had
comorbid diseases® at baseline. *Adjusted for age (stratified by 5-year age-at-risk intervals),
sex, ethnicity, education, Townsend Deprivation Index, smoking, and alcohol consumption.
bCancer (ICD codes: C01-C26, C30-C58, C60-C97, and D00-D48), diabetes mellitus (ICD
codes: E10-E14), hypertension (ICD codes: 110), and chronic lower respiratory disease (ICD
codes: J43 and J44.9). CVD, cardiovascular disease; HR, hazard ratio; ICD, International Clas-
sification of Diseases. https://doi.org/10.1371/journal.pmed.1003487.s007

(PDF)

S1 Table. Adjusted HRs for incident CVD by quarters of average accelerometer-measured
total volume (mg), moderate, and vigorous PA after removal of incident CVD occurring
within 1 and 2 years of follow-up. CVD, cardiovascular disease; HR, hazard ratio; PA, physi-
cal activity.

(PDF)

S2 Table. HRs for the association between quarters of total volume of PA (mg) and inci-
dent CVD with sequential adjustment for potential confounders and mediators. CVD, car-
diovascular disease; HR, hazard ratio; PA, physical activity.

(PDF)

S3 Table. HRs for the association between quarters of moderate PA (minutes/week) and
incident CVD with sequential adjustment for potential confounders and mediators. CVD,
cardiovascular disease; HR, hazard ratio; PA, physical activity.

(PDF)

S4 Table. HRs for the association between quarters of vigorous PA (minutes/week) and
incident CVD with sequential adjustment for potential confounders and mediators. CVD,
cardiovascular disease; HR, hazard ratio; PA, physical activity.

(PDF)
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