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Key Points
Question: What physical activity pattern can reduce the risks of cardiovascular diseases and mortality 
among people with osteoarthritis.
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Findings: In this cohort study of 10,210 participants with osteoarthritis, weekend warriors reduced their 
risk of cardiovascular diseases by 27% and mortality by 45%, while the high level of light physical 
acivity reduced these risks by 15% and 64%, respectively.
Meaning: The weekend warrior pattern and high level of light physical activity might effectively lower 
CVD risk and mortality in people with ostearhritis.
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Abstract
Bcakground: Individuals with osteoarthritis (OA) face a 1·7-fold increased risk of cardiovascular 
disease (CVD) and a 1·6 times higher mortality risk compared to those without OA. What physical 
activity pattern can reduce these risk is not clear. This study aimed to explore the associations between 
accelerometer-measured physical activity patterns and cardiovascular diseases (CVD), CVD-cause 
mortality, and all-cause mortality in people with osteoarthritis (OA). 
Methods: We included participants with OA from the UK biobank with ≥36 hours of accelerometer data, 
collected over one-week. Moderate to vigorous physical activity (MVPA) patterns were classified as: 
‘weekend warriors’ (≥150 min/week, >50% on 1-2 days), active regular (>150 min/week), or inactive 
(<150 min/week). Mean minutes per week of light physical activity (LPA) were categorized into quartiles 
based on the distribution in the analytical sample. 
Findings: Among 10,210 study participants (mean age 58·1 7·1 years; 64·5% female) followed for a 
median of 6·9 years, there were 1,538 incident cases of CVD, and 358 deaths, including 90 from CVD. 
Compared with inactive MVPA, both weekend warrior (adjusted hazard ratio, aHR (95% CIs); 0·73 
(0·64-0·82)) and active regular MVPA (0·75 (0·65-0·87)) significantly lowered the risks of incident 
CVD. Notably, only the weekend warrior group showed significant reductions in CVD-cause mortality 
(0·55, 0·33-0·92), and all-cause mortality (0·75 (0·59-0·96)). Higher levels of LPA were linked to lower 
CVD, CVD-cause mortality, and all-cause mortality risks in a dose-response manner. Subgroup analysis 
indicated that more prominent associations were found in individuals with a body mass index greater 
than 30 or those aged over 60. 
Interpretation: Engaging in a weekend warrior pattern may confer unique survival benefits for OA 
patients, especially among older adults and those with obesity. LPA may have dose-dependent protective 
effects for CVD and mortality risk in OA patients.
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Introduction
Osteoarthritis (OA) is the most common musculoskeletal disorder that poses significant risks to 

individuals' long-term health1-3. Previous studies highlight an increased risk of cardiovascular diseases 
(CVD) and mortality in people with OA4-6. The prevalence of overall CVD was 38·4% in individuals 
with OA, compared to 9% in the non-OA people3. Excess mortality was observed for all disease-specific 
causes of mortality in patients with knee or hip OA but was particularly pronounced for CVD-caused 
mortality (standardized mortality ratio 1·71)4.

Adhering to the World Health Organization's recommendation of engaging in at least 150 minutes 
of moderate to vigorous physical activity (MVPA) per week can significantly reduce the risks of CVD 
and mortality in the general population7-9. In recent years, the "weekend warrior of MVPA" has emerged 
as a new exercise pattern, characterized by individuals completing most of their MVPA within one to 
two days. Studies have shown that it can reduce CVD and mortality risks to a similar extent as more 
evenly distributed physical activity10-13. However, it is essential to investigate whether these findings can 
be extrapolated to individuals with OA for several reasons. First, individuals with OA face distinct 
challenges and potential limitations in engaging in regular physical activity, such as fear of exercise and 
pain aggravation, time management and doubt about the benefits and safety of workouts14,15. 
Theoretically, the "weekend warrior of MVPA" pattern can enhance exercise adherence by condensing 
activity into a schedule that accommodates physical conditions, providing flexibility, motivation, and the 
possibility of adapting to intermittent intense activity. Second, individuals with OA are predisposed to 
higher risks of CVD and mortality due to factors such as joint pain, chronic inflammation, and mobility 
limitations. This may lead to differences in the benefits derived from MVPA compared to the general 
population16.

Although the American College of Rheumatology has advocated light physical activity (LPA) as 
suitable exercise for individuals with OA17, it remains unclear whether longer durations of LPA provide 
greater benefits for reducing CVD and mortality risk in people with OA than shorter durations18, 19. Given 
the challenges of adherence to moderate to vigorous exercise among people with OA, it is also critical to 
explore the relationship between LPA duration and its impact on CVD and mortality risks.

To address these knowledge gaps, we examined the associations between accelerometer-measured 
MVPA physical activity patterns and CVD, CVD-cause mortality, and all-cause mortality over a 6·9-
year period using data from the UK Biobank. In addition, we evaluated how the duration of LPA was 
related to the risks of CVD, CVD-cause mortality and all-cause mortality in individuals with OA.

Methods
Study design and participants

The UK Biobank is a prospective cohort study that recruited 502,411 participants between June 
2013 and January 2016 in the UK20. Within the accelerometer sub-study, 103,660 participants submitted 
data from accelerometer worn for 1 week. We excluded participants who missed the data of daily MVPA 
or LPA (n=3,551), with insufficient wear-time (<36 h/week, n=3,142), with unrealistically high 
acceleration values (avg acceleration >100 mg, n=14), not sufficiently calibrated (error >10 mg, n=11)10. 
Participants who had not been diagnosed with OA before accelerometer wearing (n=79,554), had been 
diagnosed with CVD before OA (n=6,161), or had been diagnosed with CVD before accelerometer 
wearing were excluded (n=1,013). Finally, a total of 10,210 participants with OA were included in our 
analysis (Figure 1).
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Assessment of physical activity
103,660 participants received an email invitation to inform them that they were required to wear a 

wrist-based accelerometer (Axivity AX3) for one week, recording the complete daily activities21. The 
accelerometers data process methods were published before22.

To minimize the influence of outliers on the model, we trimmed observations below the 5th 
percentile and above the 95th percentile based on the distribution of the LPA and MVPA data from the 
lowest to the highest23. Based on accelerometer-measured MVPA, participants were classified as (1) 
Inactive: MVPA <150 min/week, (2) Active weekend warrior of MVPA: total MVPA ≥150 min/week 
& ≥50% of total MVPA over 1-2 days, (3) Active regular MVPA: total MVPA ≥150 min/week & not 
Active weekend warrior10. The participants were also separately grouped based on quartiles of their LPA 
duration into four categories: Low LPA Group (<1780 min/week), Moderate-Low LPA Group (>1780 
& <2166 min/week), Moderate-High LPA Group (2166-2586 min/week), and High LPA Group (>2586 
min/week).

Assessment of disease diagnosis
International Classification of Diseases, tenth Revision (ICD-10) codes were acquired through 

hospital inpatient records. Incident CVD was defined as ICD-10 codes (I20-I25, I50 and I60-I64)24. The 
ICD-10 codes for OA were shown in eTable 10. 

Date and cause of death information were obtained from death certificates held within the National 
Health Service Information Centre (England and Wales) and the National Health Service Central 
Register (Scotland). Person time was calculated from baseline to the occurrence of death or the end of 
follow-up (England & Wales on 30 September 2021, Scotland on 31 October 2021), whichever came 
first. CVD-cause mortality was obtained in outcomes defined as ICD-10 codes I00-I9925.

Covariates
The following potential covariates were selected by referring to previous relevant studies: age, sex, 

body mass index (BMI), ethnic background, Townsend deprivation index (TDI), education level, 
employment status, smoking status, alcohol drinking status, diet score, metabolic syndrome and self-
reported health status10, 26, 27. Ethnic background was classified as white and non-white. Education 
includes college or university degrees and others. For employment, we set two groups: employed 
(including individuals who were self-employed or in paid employment, retired, engaged in unpaid or 
voluntary work, and full or part-time students) and unemployed. Smoking status was classified as never, 
former and current smoker. Alcohol drinking status was classified as abstainer, former drinker, and 
current drinker. TDI was chosen to assess socio-economic deprivation within a particular geographic 
area and reflect health inequalities and social determinants of health. A diet score for ten diet components 
from questionnaires was used1. BMI was calculated from height and weight (kg/m2). Self-reported health 
was identified through the question: "In general, how would you rate your overall health?" and the 
answers from participants were sorted into excellent, good, fair, and poor. Metabolic health score was 
constructed referring to the National Cholesterol Education Program’s report, Adult Treatment Panel-III 
(ATP3), to identify patients with metabolic syndrome, including five components of the metabolic 
syndrome relating to: abdominal obesity, triglycerides, high-density lipoprotein cholesterol, blood 
pressure and fasting glucose. Each component that did not meet the criteria received one point in the 
healthy metabolic score (eTable 1). All missing covariates were imputed using multiple imputation by 
the 'mice' package in R software, and subsequently used in the regression analysis.
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Statistical Analysis
    Descriptive analyses used the means with standard deviation (SD) to portray continuous variables. 
The categorical variables were characterized as frequency and proportion. The associations between 
MVPA and incident CVD, CVD-caused mortality, and all-cause mortality were estimated with Cox 
proportional hazards regression, yielding hazard ratios (HRs) and 95% confidence intervals (CIs). Model 
1 adjusted for age, sex, BMI, ethnic background, TDI, education, and employment; Model 2 further 
adjusted for smoking, alcohol use, and diet score; Model 3, building on Model 2, further adjusted for 
self-reported health status and metabolic syndrome. Inactive MVPA was set as the reference group. 
Analyses of the association between duration of LPA and incident CVD, CVD-cause mortality, and all-
cause mortality used the same models as MVPA. We also used a non-linear test to determine whether 
there was a linear relationship between the duration of LPA and CVD or mortality risks. Meanwhile, we 
tested the influence of different durations of LPA on the risk of CVD and mortality in OA, with the first 
quartile of duration set as the reference. 

Several sensitivity and subgroup analyses were conducted. First, as age, sex and BMI may influence 
the risks of CVD and mortality, we performed subgroup analyses according to age (≥60 years and <60 
years), sex, and BMI categories (<25, 25-30, >30 kg/m2) (eTable 2-4). Multiplicative interactions and 
additive interactions were tested between age, sex or BMI terms and MVPA on incident CVD, CVD-
cause mortality, and all-cause mortality in the multivariable Cox models. Second, to assess whether 
MVPA was associated with CVD, CVD-cause mortality, or all-cause mortality for the same amount of 
LPA, we included LPA in the model (eTable 5). Similarly, we included MVPA in the models to examine 
associations between LPA and CVD, CVD-cause mortality, and all-cause mortality (eTable 6).

All analyses were performed using R software (version 4·1·3), and all statistically significance 
tests were two-sided with an alpha level of 0·05.

Results
Population characteristics 

 A total of 10,210 participants (mean age 58·1, SD 7·1 years; 6,581 female (64·5%); 9,976 white 
(97·7%)) were followed during a median of 6·9 years after wearing the accelerometer (Figure 1). There 
were 1,538 incidents of CVD, and 358 deaths, including 90 from CVD documented (Table 1). Compared 
with active regular MVPA, weekend warriors of MVPA were older, more likely to be female, never 
smokers, employed, have higher BMI, lower educational attainment and lower TDI. In both groups, no 
discernible differences in ethnic background, diet score and self-reported health were observed. Active 
regular MVPA were younger and more likely to be male, college graduates, never or former smokers, 
had a higher rate of paid employment or self-employed, had a higher education level, lower TDI, and 
better self-reported health status compared with physically inactive participants. 

Associations between MVPA and risks of CVD or mortality in participants with OA
In multivariable-adjusted analyses, weekend warrior of MVPA had a lower risk of incident CVD 

in OA participants (adjusted HR 0·73, 95% CI 0·64 to 0·82), and active regular MVPA pattern had a 
lower risk of incident CVD (adjusted HR 0·75, 95% CI 0·65 to 0·87) after adjustment for age, sex, BMI, 
ethnic background, TDI, education, employment (Table 2, Figure 2). Similarly, weekend warrior of 
MVPA was significantly associated with a lower risk of CVD-cause mortality (P for model 1&2 <·05) 
and all-cause mortality (Pmodel 1 =·02, Pmodel 2 =·03), while active regular MVPA showed significant 
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associations for these outcomes. All results remained similar after adjusting for smoking status, alcohol 
drinking status and diet score into the models. The associations between weekend warrior of MVPA for 
CVD-cause mortality, and all-cause mortality became of borderline significance after adding self-
reported health status and metabolic syndrome in the models.

After additional adjustment for LPA, both the weekend warrior and active MVPA groups exhibited 
similar lower risks for incident CVD (eTable 5). However, only the weekend warrior MVPA group had 
a significantly lower risk for CVD-cause mortality and all-cause mortality, while these reductions were 
not significant in the active MVPA group. In stratified analyses by age, sex, and BMI, both weekend 
warrior of MVPA and active regular MVPA groups demonstrated similar lower risks of incident CVD 
across subgroups (eTable 2-4). Significant additive interactions were found between MVPA patterns and 
age/ BMI for incident CVD, and between age and MVPA patterns for all-cause mortality. Weekend 
warrior of MVPA showed lower risks of CVD-cause mortality and all-cause mortality only in individuals 
with obesity (BMI >30) or older age (aged ≥60) (eTable 4 and 6). The lower risk of CVD-cause mortality 
and all-cause mortality for weekend warriors was only found in males (eTable 3). The sensitivity analyses 
based on different OA sites (knee, hip, and hand) found that the significant associations between weekend 
warrior MVPA and reduced CVD risk were only observed in individuals with knee OA and hand OA. 
For hip OA, these associations were not significant (eTable 8).

Associations between LPA and CVD or mortality risks in participants with OA
In the non-linear test, LPA and CVD demonstrated a significant linear association (Pnon-linear=0·46) 

(Figure 3). Therefore, we divided LPA into four groups according to its duration quantile. Higher levels 
of LPA resulted in a dramatic decline in CVD-cause mortality (adjusted HR 0·34, 95% CI 0·16 to 0·72) 
in participants with OA. We also found that higher duration of LPA was significantly associated with 
lower risk of all-cause mortality in participants with OA in a dose-response manner (moderate-low LPA: 
adjusted HR 0·73, 95% CI 0·55 to 0·96; moderate-high LPA: adjusted HR 0·66, 95% CI 0·49 to 0·88; 
high LPA: adjusted HR 0·59, 95% CI 0·43 to 0·80) and CVD-cause mortality (moderate-low LPA: 
adjusted HR 0·86, 95% CI 0·52 to 1·44; moderate-high LPA: adjusted HR 0·62, 95% CI 0·34 to 1·11; 
high LPA: adjusted HR 0·34, 95% CI 0·16 to 0·72). After additional adjustment for MVPA, significant 
linear associations were still observed between LPA and both CVD-cause mortality and all-cause 
mortality, but not for incident CVD (eTable 6). In our sensitivity analyses by different OA sites (knee, 
hip, and hand), none of the results for LPA were statistically significant (eTable 9). When LPA was 
analyzed as a continuous variable, the effect sizes were very low (eTable 7). 

Discussion
This is the first study using accelerometer-measured physical activity data to assess the impact of 

different physical activity patterns on risks of CVD and mortality in individuals with OA. We found that 
compared with inactive regular MVPA participants, weekend warrior MVPA participants were exposed 
to similar or even greater reductions in the risks of incident CVD, all-cause mortality, and CVD-cause 
mortality, especially in people aged ≥ 60 years or with obesity. A dose-response relationship was 
identified between duration of LPA and both CVD-cause mortality and all-cause mortality. These 
findings suggest that among individuals with OA, engaging in MVPA as a “weekend warrior”, active 
regular MVPA, or maintaining a higher amount of LPA are associated with lower risks of incident CVD, 
all-cause mortality, and CVD-cause mortality.
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Exercise therapy is considered one of the core treatments for OA, with demonstrated safety and 
positive therapeutic effects28. The concept of the weekend warrior of MVPA has attracted attention in 
recent years, as lack of time has emerged as a major barrier to exercise in modern society. Several cohort 
studies supported that the weekend warrior of MVPA had the same effect on the risk of CVD as the 
active regular MVPA in the general population10, 12, 13, the effect sizes of which were similar.10 Our 
findings in individuals with OA mirror this trend. Moreover, we found significant associations between 
the weekend warrior of MVPA and reduced risks of CVD-caused mortality, and all-cause mortality, 
whereas active regular MVPA did not exhibit significant associations with these outcomes.

Conversely, a previous study in the general population demonstrated that active regular engagement 
in MVPA significantly reduced the risk of CVD-cause mortality and all-cause mortality, while weekend 
warrior of MVPA did not12. The difference may be attributed to several possible reasons. First, while 
prolonged sedentary behavior and lower levels of physical activity are concerns shared by both the 
general population and OA patients, individuals with OA face additional challenges that make them more 
vulnerable to the negative health effects of inactivity. Unlike the general population, OA patients often 
experience joint pain, stiffness, and reduced mobility, which further hinders their ability to engage in 
active regular physical activity throughout the week. These functional limitations mean that for many 
OA patients, achieving the recommended amount of physical activity consistently is particularly difficult. 
Second, OA is associated with increased levels of systemic inflammation, which are associated with 
increased cardiovascular risk and risk of mortality29. MVPA has been shown to help reduce levels of 
systemic inflammation, which may offer dual benefits for patients with OA30. Third, patients with OA 
may require a longer recovery time following exercise. Therefore, a concentrated exercise regimen on 
weekends gives them more days to recover and alleviate the symptoms of OA after fatigue. Finally, 
participating in focused weekend activities with others can also help improve social connection and 
mental health, both of which are very important for reducing mortality risk. We also found significant 
interactions between age, BMI and MVPA pattern for incident CVD, which suggested that OA patients 
aged ≥60 years or those with obesity could benefit more from a ‘weekend warrior’ pattern of MVPA 
than an activeregular pattern of MVPA. The possible reasons may due to both obesity and older age OA 
population are associated with higher risks of CVD. Additionally, these groups usually have lower levels 
of physical activity, making the “weekend warrior” pattern a significant improvement over their 
generally inactive lifestyles. Moreover, obesity and aging are connected to ongoing inflammation and 
metabolic problems, which can increase the risk of CVD and death. Physical activity, even in short bursts, 
can help reduce inflammation and improve overall health. Therefore, the “weekend warrior” approach 
may be especially beneficial for these high-risk groups, providing a practical way to lessen the negative 
health effects of obesity and aging OA people. Taken together, our findings suggest that the weekend 
warrior of MVPA may be a more beneficial exercise pattern for cardiovascular health and longevity than 
active regular MVPA for individuals with OA, particularly those 60 years of age or older, or those with 
obese. 

LPA was considered a protective behavior on mortality and CVD risks in the general population. 
Accelerometer-measured LPA showed an inverse association with risks of CVD and all-cause mortality 
in Swedish adults31. LPA was shown to improve adult cardiometabolic health and reduce mortality risk32. 
The dose-response relationships of LPA and the risk of CVD, CVD-cause mortality, and all-cause 
mortality in our study were in line with the findings of the general population. Notably, another study 
emphasized that individuals with OA tend to primarily engage in LPA33. Our findings reinforce the 
importance of encouraging greater LPA among individuals with OA to reduce CVD risk and extend the 
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lifespan. The results for LPA for CVD, CVD-cause mortality and all-cause mortality were non-
significant across different OA sites, possibly reflecting insufficient sample size and a relatively weak 
relationship between LPA, CVD, and mortality risk. 

Limitations
Our study also has limitations. First, The UK Biobank samples are predominantly composed of 

individuals of European ancestry, which may limit the generalizability of the findings to populations 
with different ethnic backgrounds. Second, because physical activity was only measured for 1 week at 
baseline, we did not have information on how changes in physical activity contribute to the risk of CVD 
and mortality. Third, the awareness of wearing the accelerometer could lead participants to increase their 
activity levels, a phenomenon known as the Hawthorne effect34. This change in behavior could lead to 
potential misclassification, where individuals who are normally inactive might be mistakenly identified 
as active. Fourth, as we used hospital diagnoses, the prevalence of OA and CVD may be underestimated, 
particularly since OA patients often seek hospital care only when experiencing severe symptoms. Fifth, 
our results for the associations of MVPA with mortality had wide 95% CIs, suggesting insufficient 
statistical power and potentially inflated HRs. Finally, being a cohort study, our findings are limited to 
associations rather than causation. Future clinical trials are needed to confirm these findings.
Conclusions

This large cohort study shows that compared with inactive MVPA, individuals with OA who engage 
in a “weekend warrior” MVPA pattern have similar or even lower risks of CVD-cause mortality and all-
cause mortality than those who follow active regular MVPA, especially for those aged over 60 or with 
obesity. Furthermore, this study suggests a potential dose-response relationship between amount of LPA 
and lower risks of CVD, CVD-cause mortality, and all-cause mortality for individuals with OA.
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Figure 1. Flow chart

Figure 2. Lower cardiovascular diseases and mortality risks by moderate-to-vigorous physical activity patterns among individuals with osteoarthritis
Abbreviations: CVD, cardiovascular diseases

Figure 3. Cox proportional hazards models of the association between light physical activity and cardiovascular diseases, cardiovascular-disease-cause mortality 
and all-cause mortality in patients with osteoarthritis
Restricted cubic spline models fitted for Cox proportional hazards models with three knots were used. Adjustment for age, sex, economic status, ethnic background and 
education; Abbreviations: CVD, cardiovascular diseases
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Table 1. Baseline Characteristics of Participants

Baseline Characteristics Inactive Weekend warrior Active regular Overall

(N=3,965) (N=3,915) (N=2,330) (N=10,210)

Age, mean (SD), year 58.74 (7.06) 58.25 (7.05) 57.40 (7.34) 58.25 (7.14)

Sex (Female) 3,036 (76.6%) 2,226 (56.9%) 1,319 (56.5%) 6,581 (64.5%)

Ethnic background (White) 3,874 (97.8%) 3,843 (98.2%) 2,257 (96.9%) 9,976 (97.7%)

BMI, mean (SD) 28.50 (5.10) 26.56 (3.91) 26.36 (4.08) 27.27 (4.55)

Townsend Deprivation Index, mean (SD) -1.76 (2.78) -2.03 (2.65) -1.32 (3.06) -1.76 (2.81)

Education (College/university degree or 
above)

398 (10.0%) 521 (13.3%) 334 (14.3%) 1253 (12.3%)

Employment (In paid employment or 
self-employed)

1,986 (50.1%) 2,129 (54.4%) 1,405 (60.3%) 5,520 (54.1%)

Diet score sum, mean (SD) 3.27 (1.28) 3.33 (1.34) 3.33 (1.35) 3.31 (1.32)

Smoking

Never 2,105 (53.1%) 2,100 (53.6%) 1,262 (54.2%) 5,467 (53.5%)

Previous 1,512 (38.1%) 1,563 (39.9%) 919 (39.4%) 3,994 (39.1%)

Current 348 (8.8%) 252 (6.4%) 149 (6.4%) 749 (7.3%)

Alcohol drinker status

Never 137 (3.5%) 88 (2.2%) 62 (2.7%) 287 (2.8%)

Previous 132 (3.3%) 88 (2.2%) 64 (2.7%) 284 (2.8%)

Current 3,696 (93.2%) 3,739 (95.5%) 2,204 (94.6%) 9,639 (94.4%)

Incident CVD 734 (18.5%) 501 (12.8%) 303 (13.0%) 1,538 (15.1%)

All-Cause mortality 163 (4.1%) 120 (3.1%) 75 (3.2%) 358 (3.5%)

CVD mortality 45 (1.1%) 24 (0.6%) 21 (0.9%) 90 (0.9%)
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Metabolically healthy score ATP3, 
mean (SD)

3.13 (1.22) 3.52 (1.10) 3.55 (1.12) 3.38 (1.17)

Self-report health status

Excellent 486 (12.3%) 794 (20.3%) 494 (21.2%) 1,774 (17.4%)

Good 2,330 (58.8%) 2,519 (64.3%) 1,448 (62.1%) 6,297 (61.7%)

Fair 910 (23.0%) 536 (13.7%) 349 (15.0%) 1,795 (17.6%)

Poor 239 (6.0%) 66 (1.7%) 39 (1.7%) 344 (3.4%)

All Osotearthritis 3,965 3,915 2,330 10,210

Knee Osotearthritis 1,399 1,417 855 3,671 

Hip Osotearthritis 1,009 1,000 586 2,595

Hand Osotearthritis 302 238 134 674 

Abbreviations: SD, Standard Deviation; BMI: body mass index; CVD: cardiovascular diseases; ATP3, Adult Treatment Panel-III.

Table 2. Associations Between Moderate to Vigorous Physical Activity (MVPA) Pattern and Incident Cardiovascular Diseases and Mortality in people with 
osteoarthritis. 

Model 1 Model 2 Model 3

Outcome and Exposure HR 95% CI P HR 95% CI P HR 95% CI P

Incident CVD

Inactive 1 1 1

Weekend warrior 0.73 0.64 – 0.82 <0.001 0.73 0.65 – 0.82 <0.001 0.79 0.70 – 0.89 <0.001

Active regular 0.75 0.65 – 0.87 <0.001 0.76 0.66 – 0.87 <0.001 0.81 0.70 – 0.93 0.003

CVD-cause mortality
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Inactive 1 1 1

Weekend warrior 0.55 0.33 – 0.92 0.02 0.56 0.34 – 0.95 0.03 0.63 0.37 – 1.06 0.08

Active regular 0.88 0.51 – 1.52 0.65 0.92 0.53 – 1.58 0.75 0.98 0.57 – 1.68 0.93

All-cause mortality

Inactive 1 1 1

Weekend warrior 0.75 0.59 – 0.96 0.02 0.76 0.60 – 0.98 0.03 0.79 0.62 – 1.02 0.07

Active regular 0.84 0.63 – 1.11 0.23 0.86 0.64 – 1.14 0.29 0.88 0.66 – 1.17 0.38

Abbreviations: CVD: cardiovascular diseases; HR, hazard ratio; 95% CI, 95% confidence interval.
Weekend warrior of MVPA was defined as ≥150 min of MVPA/week with ≥50% over 1-2 days

Model 1: adjustment for age, sex, BMI, ethnic background, Townsend deprivation index, education, employment

Model 2: Model1 + smoking status, alcohol drinking status, and diet score

Model 3: Model2 + self-reported health status and metabolic syndrome

Table 3. Associations Between Light Physical Activity and Incident Cardiovascular Diseases and Mortality.

Model 1 Model 2 Model 3

Outcome and Exposure HR 95% CI P HR 95% CI P HR 95% CI P

Incident CVD

Low LPA 1 1 1

Moderate-Low LPA 0.89 0.77 – 1.02 0.09 0.89 0.78 – 1.02 0.11 0.92 0.80 – 1.06 0.24

Moderate-High LPA 0.91 0.79 – 1.04 0.017 0.91 0.79 – 1.05 0.19 0.94 0.82 – 1.09 0.04

High LPA 0.85 0.74 – 0.98 0.003 0.85 0.74 – 0.98 0.003 0.89 0.77 – 1.02 0.10
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P for trend 0.04 0.04 0.13

CVD-cause mortality

Low LPA 1 1 1

Moderate-Low LPA 0.86 0.52 – 1.44 0.57 0.87 0.53 – 1.45 0.60 0.92 0.55 – 1.54 0.76

Moderate-High LPA 0.62 0.34 – 1.11 0.11 0.62 0.35 – 1.12 0.11 0.66 0.37 – 1.19 0.17

High LPA 0.34 0.16 – 0.72 0.004 0.34 0.16 – 0.72 0.005 0.36 0.17 – 0.76 0.007

P for trend 0.002 0.003 0.005

All-cause mortality

Low LPA 1 1 1

Moderate-Low LPA 0.73 0.55 – 0.96 0.02 0.73 0.56 – 0.97 0.03 1.07 0.81 – 1.41 0.65

Moderate-High LPA 0.66 0.49 – 0.88 0.005 0.66 0.49 – 0.89 <0.01 0.82 0.61 – 1.12 0.21

High LPA 0.59 0.43 – 0.80 <0.001 0.59 0.44 – 0.80 <0.01 0.73 0.52 – 1.01 0.06

P for trend <0.001 <0.01 <0.001

Abbreviations: CVD: cardiovascular diseases; HR, hazard ratio; 95% CI, 95% confidence interval, LPA: light physical activity

Model 1: adjustment for age, sex, BMI, ethnic background, Townsend deprivation index, education, employment

Model 2: Model1 + smoking status, alcohol drinking status, and diet score

Model 3: Model2 + self-reported health status and metabolic syndrome
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