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Background: Cardiometabolic diseases, the main disease burden in older adults, are largely caused by oxidative stress resulting from lifestyle factors. This study investigated the relationship between lifestyle-based oxidative balance scores and cardiometabolic health among the community-dwelling elderly.

Methods: This work conducted a secondary analysis of previous cross-sectional research data and constructed a lifestyle-based oxidative balance score (LOBS) including 4 components (higher scores were considered more antioxidant). Linear regression models and logistic regression models were used to evaluate the associations with cardiometabolic biomarkers and the number of cardiometabolic risk factors. Besides, we investigated whether these associations differed by covariates.

Results: A total of 710 individuals (60.99% female, median age 70.0 years) were recruited. The inverse associations of LOBS with SBP and TG and the positive association with HDLC were statistically significant in both linear and logistic regression models. In contrast, an inverse association of LOBS with DBP was significant only in the linear regression model (all P < 0.05). The associations of LOBS with TG and HDLC were not affected by age, gender, or socioeconomic level. A significant inverse association was observed between LOBS and the number of cardiometabolic risk factors. Compared with the lowest LOBS, the ORs for more cardiometabolic risk factors in the second and third intervals were 0.577 (0.422, 0.788) and 0.460 (0.301, 0.703) (both P < 0.001).

Conclusion: In summary, this study shows that antioxidant-predominant lifestyle exposure yields a better cardiometabolic health status. We recommend that general practitioners should offer comprehensive healthy lifestyle management to community-dwelling elderly.
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Introduction

China has the largest elderly population in the world. According to the seventh national census in 2020, 264 million people are aged 60 or above, accounting for about 18.7% of the total population (1). As a result, aging-related diseases present a significant challenge to the healthcare system in China.

The major causes of disease burden among the Chinese elderly are cardiometabolic diseases (CMD) including hypertension, diabetes, dyslipidemia, ischemic heart disease, stroke, and chronic kidney disease (2). The development of CMDs is characterized by a long prodromal period, in which clinical symptoms become apparent only after considerable impairment. While abnormalities in cardiometabolic biomarkers (e.g., high total cholesterol), as downstream secondary lesions, might inaccurately reflect the early stages of chronic subclinical processes (3). Evidence suggests that oxidative stress-related biochemical changes contribute to the onset and progression of CMD, including diabetes (4), hypertension (5), and atherosclerosis (6). As such, incorporating oxidative stress measurements into risk assessment tools can improve the predictive and prognostic value of conventional risk factors.

The main causes of CMD include unhealthy lifestyle factors with high pro-oxidant and low antioxidant capacity (7). Continued exposure to unhealthy lifestyles significantly increases oxidative stress and the risk of chronic cellular damage. Moreover, the accumulation of cellular damage may induce pathological phenotypes (7). Therefore, it is important to investigate how lifestyle behaviors affect oxidative balance to reveal strategies for predicting future trends in health or disease.

There is a possibility of complex interactions among lifestyle factors [e.g., smoking (8), alcohol consumption (9), overweight/obesity (10), diet (11), and physical activity (12)]. The oxidative balance scores (OBS) (13, 14) incorporating multiple dietary and lifestyle exposures have been developed to show the collective oxidative effects and examine the relationship between oxidative status and the risk of chronic diseases (15). To date, few studies have investigated the correlation between oxidative stress and cardiometabolic health among the community-dwelling elderly.

Therefore, we constructed a lifestyle-based OBS tool that can evaluate the oxidative balance status of an individual. Subsequently, we investigated the associations between lifestyle-based OBS and the number of cardiometabolic risk factors (CMRF) (16) as well as various cardiometabolic biomarkers, including systolic blood pressure (SBP), diastolic blood pressure (DBP), fasting plasma glucose (FPG), triglycerides (TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL-C). Additionally, we examined whether these associations differed by covariates.



Methods


Study design and participants

Based on a completed cross-sectional study, this secondary analysis assessed the prevalence of frailty among community-dwelling elderly in Pudong New Area, Shanghai. Participants were recruited through two-stage sampling between May and August 2019. First, Pudong New Area was divided into low-level and high-level regions as per the level of social-economic status. Thereafter, based on the sample size of the elderly population and the approval of the community health centers (CHCs), four communities were selected from each region, totaling eight communities. Community residents aged 60 and above who were willing to provide informed consent were invited to their preferred CHCs for data collection and frailty phenotype assessment. Exclusion criteria were factors that could directly affect the frailty assessment including (1) prior hospitalization within the last 6 months, (2) severe organ failure, (3) malignant tumor, (4) severe physical disabilities, (4) severe mental illness, (5) severe cognitive impairment or dementia.

Among all the 1002 individuals who were recruited consecutively in this cross-sectional study, 39 participants without demographic characteristics, 34 participants without data on the lifestyle-based OBS components, and 219 participants who had no or missing data on 7 cardiometabolic biomarkers were excluded. Therefore, 710 individuals with complete data were included for analysis (Figure 1).
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FIGURE 1
 Flowchart of participants included in the secondary analysis.




Lifestyle-based OBS (LOBS) components and assessments

Information on lifestyle-based oxidative balance score (LOBS) components was collected using a lifestyle questionnaire. The questionnaire included physical activity with indirect antioxidant capacity, as well as smoking, alcohol consumption, and overweight/obesity with pro-oxidant capacity. All variables were grouped into three levels and assigned 0, 1, or 2 values, respectively.

Physical activity: The physical activity level of participants was evaluated based on the self-reported frequency of moderate and vigorous activity per week and then divided into 3 ranks: low (moderate or vigorous activity less than once per week), moderate (vigorous activity once per week plus moderate activity once per week, or moderate activity 2–4 times per week), and high (vigorous activity twice per week or moderate activity more than 4 times per week). Each moderate or vigorous activity should be no <40 min and the shortfall should be calculated proportionally.

Smoking: According to their self-report, participants were classified as never-smokers, former smokers, and current smokers.

Alcohol consumption: Based on self-reported and gender differences, participants were categorized as non-drinkers, moderate drinkers (1–7 drinks per week for women and 1–14 drinks per week for men), and heavy drinkers (more than 7 drinks per week for women and 14 drinks per week for men).

Overweight/obesity: Body mass index (BMI) was calculated as weight divided by height squared (kg/m2). According to the recommended standards of China Health Management Society (17), all participants were categorized as underweight/normal (BMI <24.0 kg/m2), overweight (24.0 ≤ BMI <28.0kg/m2), and obesity (BMI≥28.0 kg/m2).

In previous studies (13, 14), the multicomponent OBSs were created using different questionnaires and successfully validated through their relationship with circulating F2-isoprostanes concentrations. Consequently, the associations between OBS and health outcomes were comparable regardless of the weighting methods used to create OBS (equal-weighted, literature review-derived, study data-based, and Bayesian methods) (13, 14). In this study, the initial value of each component was multiplied by +1 or –1 for antioxidant or pro-oxidant, respectively, as the component weights of LOBS (Table 1). LOBS was calculated by combining the scores of each component. High LOBS indicated a possible beneficial balance between pro-oxidants and antioxidants. The correlation of LOBS with WBC and NEUT has been verified. Detailed results are available in the Supplementary Table 1.


TABLE 1 Components and their weights of lifestyle-based oxidative balance scores (LOBS).
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Definition of cardiometabolic risk factors

Three types of CMRFs were considered in this study, including hypertension, diabetes and dyslipidemia. A lower number of CMRFs implied better cardiometabolic health.

Three blood pressure measurements on participants were performed using a standardized electronic sphygmomanometer, recording systolic blood pressure (SBP) and diastolic blood pressure (DBP). Hypertension was defined as SBP ≥140 mmHg or DBP≥90 mmHg or the use of any antihypertensive medication (18).

After fasting for more than 10 h, blood samples were collected from all participants. Cobas8000® modular analyzer series (Basel, Switzerland) was used to measure the fasting blood glucose (FPG), triglyceride (TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDLC), and low-density lipoprotein cholesterol (LDLC) by standard methods. Type 2 diabetes mellitus (T2DM) was defined by the American Diabetes Association guidelines (19) as FPG ≥ 7.0 mmol/L or the use of any glucose-lowering medication. Dyslipidemia was defined as TG ≥ 2.3 mmol/L, TC ≥ 6.2 mmol/L, LDL-C ≥ 4.1 mmol /L, HDL-C < 1.0 mmol/L, or the use of any hypolipidemic drugs based on Chinese guidelines for the management of dyslipidemia in adults dyslipidemia (20).



Covariates

Based on previously published literature and biological justification, covariates for this study included self-reported age, gender, educational degree (primary school or less, middle school, high school, college or higher), solitary status (yes or no), and socioeconomic level of communities (previously encoded low-level and high-level).



Statistical analysis
 
Primary analysis

In the descriptive analysis, characteristics of the study population were reported overall and across LOBS intervals. For continuous variables, the Shapiro-Wilk test was used to test for normality distribution. Analysis of variance (ANOVA) was used for continuous or ordinal categorical variables with a normal distribution; the Kruskal-Wallis test was performed for those with a skewed distribution. The Chi-square test was used to analyze dichotomous variables and to examine differences in characteristics across LOBS intervals.

LOBS was the independent variable of interest considered a continuous or categorical variable. LOBS was grouped by tertile intervals, with the first LOBS interval representing the preponderance of pro-oxidants as a reference. The dependent variables of interest were the number of CMRFs and cardiometabolic biomarkers which included systolic blood pressure (SBP), diastolic blood pressure (DBP), fasting plasma glucose (FPG), triglycerides (TG), total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C). Multivariate linear regression models were constructed to assess the relationships of LOBS with cardiometabolic biomarkers and CMRF numbers.

Associations of LOBS with abnormal biomarkers and CMRF numbers were calculated using multivariate logistic regression models. Results were expressed as adjusted odds ratios (ORs) and their corresponding 95% confidence intervals (CIs), adjusted for age, gender, educational degree, solitary situation, and socio-economic level of the community. The covariance among the independent variables in all models was also tested.



Stratified analysis

Statistical differences between models with or without interaction terms (LOBS*covariates) were evaluated using likelihood ratio tests to establish the effect of covariates on these associations. Stratified analyses were performed by age ( ≤ /> median age of 70 years), gender (male/female), and socioeconomic status of communities (low-level and high-level). The solitary status was excluded since the conditions for stratified analysis were lacking.



Sensitivity analysis

Sensitivity analysis was performed to investigate the effects of individual components by eliminating each component from the LOBS and controlling it as a covariate. We also assessed the impact of different LOBS classification methods (grouping by quartiles) on the outcomes.

All statistical analyses were performed using the STATA software version 16.0 for Windows (Stata Corporation, College Station, TX). All P-values were two-sided. P-values < 0.05 or 95% CI, excluding 1.0 were considered statistically significant.





Results


Participant characteristics

A total of 710 participants were recruited for this study. The mean age (interquartile range) of the participants was 70.0 (67.0–75.0) years, and 60.99% were female (Table 2). Among the participants, 58.31% had hypertension, 13.94% had diabetes mellitus, and 38.73% had dyslipidemia. Only 24.37% of the participants did not have any of these three diseases, whereas 30.99% concurrently had more than two CMRFs.


TABLE 2 The characteristics of selected participants according to lifestyle-based oxidative balance scores quartiles.
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The LOBS ranged between –6 and 2 with a mean of –0.23 (standard deviation: 1.55). Unlike the lowest LOBS interval (range –6 to –1), a greater proportion of participants at the highest LOBS interval (range 2) were female (Table 2). Notably, HDLC levels increased whereas TG levels and the proportion of participants with dyslipidemia decreased with the increase of LOBS.



Primary analysis

Table 3-1 shows the associations of LOBS (continuous variable) with each cardiovascular metabolic biomarker. The adjusted multivariate linear regression model results revealed that the associations of LOBS with SBP, DBP, TG, and HDLC were statistically significant. Analysis of regression coefficients revealed that SBP decreased by 0.999 mmHg (95% CI: –1.917, –0.080; P = 0.033), TG decreased by 0.100 mmol/L (95% CI: –0.154, –0.046; P < 0.001), whereas HDLC increased by 0.034 mmol/L (95% CI: 0.015, 0.053; P < 0.001) for each unit increase in LOBS. In comparison with the first interval of LOBS, SBP of participants decreased by 3.509 mmHg (95% CI: –6.518, –0.500; P < 0.05) and 5.107 mmHg (95% CI: –9.210, – 1.004; P < 0.05), DBP decreased by 2.108 mmHg (95% CI: –3.907, –0.309; P < 0.05) and 2.590 mmHg (95% CI: –5.043, –0.138; P < 0.05), TG decreased by 0.214 mmol/L (95% CI: –0.391, –0.037; P < 0.05) and 0.357 mmol/L (95% CI: –0.598, –0.115; P < 0.01), and HDLC increased by 0.093 mmol/L (95% CI: 0.030, 0.156; P < 0.01) and 0.163 mmol/L (95% CI: 0.077, 0.248; P < 0.001), respectively in the 2nd and 3rd intervals. Overall, there was a significant dose-response relationship between LOBS and SBP (P trend = 0.006), DBP (P trend = 0.015), TG (P trend = 0.002), and HDLC (P trend<0.001).


Table 3-1. Associations of the lifestyle-based oxidative balance score (tertile intervals) with the number of CMRFs and cardiometabolic biomarkers using linear regression.
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Table 3-2 presents the associations of LOBS with abnormal levels of cardiometabolic biomarkers. Multivariate logistic regression models revealed that LOBS statistically and significantly correlated with abnormal SBP, TG, and HDLC (all P < 0.05). Participants in other LOBS intervals had significantly lower odds of abnormal SBP and HDLC (both P trend < 0.05) unlike that in the lowest LOBS, with the odds of abnormal SBP and abnormal HDLC reduced by ~44 and 39%, respectively, in the second interval participants.


Table 3-2. Associations of the lifestyle-based oxidative balance score (tertile intervals) with the number of CMRFs and cardiometabolic biomarkers using logistic regression.
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As shown in Tables 3-1,3-2, both linear and logistic regression models showed a significant negative relationship between LOBS and the number of CMRFs (both P < 0.001). In contrast with the first LOBS, the odds of more CMRFs in the second and third intervals decreased by an estimated 42 and 54% (both P < 0.001), with a statistically significant inverse dose-response relationship (P trend < 0.001).



Stratified analysis

Stratified analyses were performed based on selected participant characteristics i.e., age ( ≤ /> median age 70 years), gender (male/female), and socioeconomic levels (low-level/high-level).

The relationship between the continuous variable LOBS and HDLC (P = 0.026) was observed only in the lower age groups (Table 4-1). The inverse associations of LOBS with DBP (P trend = 0.018) and TG (P trend = 0.036) and the positive association with HDLC (P trend < 0.001) were observed in the cross-interval comparisons. Besides, LOBS demonstrated a statistically significant negative dose-response relationship with HDLC (both P < 0.05). In contrast, significant associations of LOBS with TG and HDLC were observed in the upper age groups, both as continuous variables and intervals, but not between LOBS and DBP. In the adjusted logistic regression model (Table 4-2), significant associations between LOBS and decreased odds of abnormal SBP, FPG, TG, and HDLC were observed only in the upper age group (all P < 0.05). However, further comparison across intervals showed a decreasing trend in the odds of abnormal SBP, TG, and HDLC among participants with increased LOBS intervals (all P trend < 0.05), including a statistically significant OR for abnormal SBP in the second interval compared to the first interval. The cross-interval analyses in the lower age group revealed an inverse association between LOBS and the number of CMRFs (both P trend < 0.05). The OR of the third interval compared to the first interval was statistically significant (P < 0.05). However, the negative relationship between LOBS and the number of CMRFs was statistically significant in both linear and logistic regression models in the upper age group (both P < 0.001). Compared with the first LOBS, both the second and third intervals had more than 55% lower odds of more CMRFs (both P < 0.01), hence a significant inverse dose-response effect (P trend < 0.001). Additionally, the interaction between age and LOBS was only more significant in the logistic regression model for abnormal SBP (P interaction = 0.041).


Table 4-1. Associations of the lifestyle-based oxidative balance score with the number of cardiometabolic risk factors and cardiometabolic biomarkers by age using linear regression.
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Table 4-2. Associations of the lifestyle-based oxidative balance score with the number of cardiometabolic risk factors and cardiometabolic biomarkers by age using logistic regression.
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In the linear regression model (Table 5-1), the associations of LOBS with TG, HDLC, and the number of CMRFs were statistically significant (all P < 0.01), both as continuous variables and intervals, and showed no difference by gender. A negative association between LOBS and SBP was only detected in women, with a decrease in SBP of 1.578 mmHg (95% CI: –3.030, –0.126; P = 0.033) per unit increase in LOBS. In logistic regression models (Table 5-2), the inverse associations of LOBS with abnormal TG (P = 0.024) and HDLC (P = 0.030) were only found in men; besides, the inverse association of LOBS with abnormal SBP was only observed in women (P = 0.029). None of the comparisons across intervals revealed a significant dose-response relationship. The OR of abnormal SBP was statistically significant (P < 0.01) only for the second LOBS interval compared to the first. Interestingly, the significant inverse dose-response relationship between LOBS and the odds of more CMRFs was noted in both men and women (both P trend < 0.01).


Table 5-1. Associations of the lifestyle-based oxidative balance score with the number of cardiometabolic risk factors and cardiometabolic biomarkers by gender using linear regression.
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Table 5-2. Associations of the lifestyle-based oxidative balance score with the number of cardiometabolic risk factors and cardiometabolic biomarkers by gender using logistic regression.
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Participants were stratified based on the socioeconomic levels of their communities (Tables 6-1,6-2). The results of the linear regression model revealed that the inverse associations of LOBS (continuous variable) with LDLC and LOBS (interval) with DBP were only found among participants from communities with low socioeconomic levels. Moreover, the inverse linear association of LOBS (interval) with SBP was only found in individuals from communities with high socioeconomic levels. Whereas the associations of LOBS (continuous variable or interval) with TG and HDLC did not differ. In the logistic regression model, only the inverse associations of LOBS (interval) with abnormal SBP and LOBS (continuous variable) with abnormal TG were statistically significant in individuals from communities with high-level socioeconomic status. Furthermore, the inverse relationship between LOBS and the number of CMRFs did not differ by their socioeconomic levels.


Table 6-1. Associations of the lifestyle-based oxidative balance score with the number of cardiometabolic risk factors and cardiometabolic biomarkers by socio-economic degree using linear regression.

[image: Table 6]


Table 6-2. Associations of the lifestyle-based oxidative balance score with the number of cardiometabolic risk factors and cardiometabolic biomarkers by socio-economic degree using logistic regression.
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Sensitivity analysis

For sensitivity analysis, new LOBS scores were calculated by separately removing each component of LOBS. The associations of LOBS with abnormal SBP, TG, and HDLC remained unchanged regardless of physical activity, smoking, or alcohol consumption removal. The LOBS that did not contain physical activity component showed a significant inverse association with abnormal FPG. Notably, the LOBS without the BMI component was significantly associated with cardiometabolic biomarkers, including inverse associations with TG, TC, and LDLC in linear regression models, and inverse associations with abnormal DBP, TC, and LDLC in logistic regression models. In both linear and logistic models, all LOBS with three components had a significant inverse association with the number of CMRFs (all P < 0.05). Moreover, the relationships between the LOBS quartile intervals and cardiometabolic biomarkers as well as the number of CMRFs were consistent with those in the primary analysis. Detailed results are available in the Supplemental materials.




Discussion

In this work, we examined the associations of LOBS based on a priori methods with cardiometabolic biomarkers and CMRF numbers. Poor lifestyle patterns were linked to a higher cardiometabolic risk. Long-term cellular damage as a result of oxidative stress (OS) during aging accelerates the accumulation of CMRFs, including hypertension, diabetes, and dyslipidemia (21, 22), causing fatal cardiovascular events (23, 24). Studies have shown that the complex roles of exogenous modifiable factors and endogenous mechanisms confound the independent effects of pro-oxidants or antioxidants on health outcomes. Oxidative balance score or oxidative stress score (13) are used for the comprehensive measurement of pro-oxidant and antioxidant exposure. Based on a previous review of oxidative balance scores summarized by Hernandez-Ruiz et al. (15), and the database availability of our original cross-sectional study, we selected the components of physical activity, smoking status, alcohol consumption, and BMI level to construct the LOBS. In addition to diet and sleep, these components cover all conventional lifestyle factors. Considering the obesity characteristics of the Chinese elderly population, the cut-off values of BMI levels were adjusted. Unlike in the report by Mao et al. (25), overweight (24.00–27.99 kg/m2) and obesity (>28.00 kg/m2) were used as different levels of pro-oxidant exposure. In all models, participants had few concurrent CMRFs with higher LOBS scores, indicating more dominant lifestyle exposure to antioxidants. The odds of co-existing CMRFs decreased by about 54% if participants were at the highest antioxidant level for all lifestyles, which has significant preventative and therapeutic implications.

We found a significant inverse association between LOBS and SBP among participants of older age (>70 years), women, and those from communities with high socioeconomic levels. Previous studies revealed that SBP appears to linearly increase with age and is more evident in females, particularly postmenopausal women (26–28). The intercept of SBP would be higher in the presence of other risk factors (29). Therefore, a healthier lifestyle depicted by a better LOBS would help manage the SBP. Also, a decrease in NAD+-dependent deacetylase activity of the metabolic sensor Sirt3 with aging is accompanied by a decrease in mitochondrial energy metabolism and an increase in the production of reactive oxygen species (ROS) (30). Excess ROS enhances the inflexibility of the large arteries and disrupts their mechanical properties and compliance, resulting in significantly increased resistance to blood flow and thus increased SBP (31). This suggests that the antioxidant effect of an exogenous lifestyle should be investigated because endogenous oxidative stress regulatory mechanisms gradually lose their function. In addition, a reverse association between LOBS intervals and DBP was noted only in participants from the lower age group and communities with low socioeconomic levels, however, we detected no association of LOBS with abnormal DBP.

Due to the limited number of participants with diabetes, we did not detect a significant association between LOBS and FPG. An inverse association between LOBS and abnormal FPG was only observed in the upper age group; nevertheless, cross-interval comparisons revealed no significant dose-response relationship. Additional sensitivity analysis outcomes revealed a statistically significant inverse relationship between LOBS excluding physical activity and FPG, whereas no such trend was noted in the cross-interval comparisons. This may be attributed to a failure to collect data regarding antidiabetic use, which underestimates the true effect of LOBS on glycemic control.

Furthermore, an inverse association of LOBS with TG and a positive association with HDLC were noted in nearly all models. Notably, increased oxidative stress is simultaneously linked to high TG and low HDLC (32, 33). Plasma lipid peroxidation accompanied by high oxidative stress causes insulin resistance (34), consequently increasing the TG levels (35). On the other hand, hypertriglyceridemia induces oxidative stress that triggers CMDs (36), with increased plasma lipid peroxidation and low levels of HDLC (37). In this study, the relationship between LOBS and HDLC corresponded to the hypothesis which suggests that LOBS causes oxidative stress. As reported by Zelzer et al. (38), HDLC levels can reflect the effects of oxidative stress on lipid metabolism, independent of age and sex. In the present study, the association of LOBS with HDLC similarly did not differ by age and sex.

Previous studies on LOBS focused on the relationship between oxidative status and the risk of chronic diseases. Few studies have examined oxidative stress and cardiometabolic health among the community-dwelling elderly. This is cardiometabolic health research on the community-dwelling elderly population performed in the multicenter setting. The LOBS constructed provides a measure of the combined effects of pro- and anti-oxidant lifestyle factors that predicts cardiometabolic health by exogenous agents. Additionally, we established a priori cutoff values for LOBS, hence effectively minimizing the subjectivity of measurements. We found a significant inverse association between LOBS and the number of cardiometabolic risk factors, which provides important guidance for the healthy lifestyle management of older adults in community-based general practice.

One shortcoming of this work is that diet and sleep quality may influence oxidative stress. Due to the lack of data from our previous cross-sectional studies, they could not be taken into consideration and discussion. In the future, we will use validated questionnaires in further cohort studies in order to assess their anti-oxidant and pro-oxidant effects. Secondly, the smoking status (packs/year) of smokers or former smokers could not be collected in this analysis. As a major reason, in previous studies the OBS, constructed by a priori methods, rarely weighted the smoking component quantitatively by pack/year, making it difficult for us to measure its weight accurately. Third, physical activity levels depended on self-reports rather than validated questionnaire scales (e.g., the International Physical Activity Scale IPAQ), which may lead to misclassification of participants' physical activity levels. However, after excluding the physical activity component from the LOBS, results in the sensitivity analysis were still consistent with the primary analysis. Fourth, missing data on medication use (antihypertensive, antidiabetics, statins) led to an underestimation of CMRF numbers. Nevertheless, the LOBS had a significant negative relationship with the number of CMRFs in all models. Eventually, the cross-sectional design of the original study precluded the possibility of a causal explanation and the sample was obtained from a higher economic level region of a middle-income country. This may limit the extrapolation of our findings beyond the studied population. Therefore, a larger sample size with more varied regional sources is necessary to validate our findings.



Conclusion

In conclusion, we found that ideal LOBS significantly reduces the number of cardiometabolic risk factors in community-dwelling elderly people, regardless of their age, gender, and socio-economic level. Therefore, comprehensive healthy lifestyle management can improve cardiometabolic health in older adults, and hence should be implemented by general practitioners at the community level.
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*Regression coefficients and 95% CIs from multivariate linear regression models. Adjusted for age, gender, educational degree, solitary status, and socio-economic degree of communities
to which selected participants belonged.
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Male (n =277)
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SBE,sysolic blood pressure; DBP, diastolic blood pressure; FPG, fastng plasma gucose TG, trigycerides; TG, totl cholsterols HDLC, high-densiy lipoprotein cholesterol LDL,
low-density lipoprotein cholesterol; C: factors; CI, Confidence interval.

*0dds ratios and 95% Cls
participants belonged.
intervals, the first LOBS interval representing the preponderance of pro-oxidants was used as a reference. Tertile 1, LOBS—6~-1; Tertile 2, LOBS 0~1; Tertile 3,

from multivariate logistic regression models. Adjusted for age, educational degree, solitary status, and socio-economic degree of communities to which selected

bGrouped by ter
LOBS 2.

“Blood pressure cutoffs: normal SBP, <140 mmHg, abnormal SBP, 140 mmHg; normal DBP, <90 mmHg, abnormal DBP, >90 mmHg.
4Fasting plasma glucose cutoffs: normal FPG, <7.0 mmol/L, abnormal FPG, 7.0 mmol/L.
“Lipids/lipoproteins cutoffs: normal TG, <2.3 mmol/L, abnormal TG, >2.3 mmol/L; normal T
HDL 1.0 mmol/L; normal LDLC, <4.1 mmol/L, abnormal LDLC,
P interaction from stratified risk factor’ LOB

., <6.2 mmol/L, abnormal TC, >6.2 mmol/L; normal HDLC, >1.02 mmol/L, abnormal

interaction term in multivariate logistic regression models. *, **, and *** respectively indicate P values <0.05, <0.01, and <0.001
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Age < 70 years (n = 372)
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95% CI 0456,1216  0339,1288  0703,3.158  0478,1.686  0.491,1752 0319, 1167 0375, 1.681 0488, 1.176
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Age > 70 years (n = 338)
LOBS* 0834 1029 0776 0715 0910 0794 0,898 0744
95% CI 0711,0978  0837,1266  0632,0952  0.584,0875  0674,1229  0657,0958 06531233 0.649,0.853
Palue 0026 0783 0015 0.001 0539 0016 0506 <0.001
Tertile 1” / 1 J / / 1 / /
Tertile 2 0410+ 0771 0728 0565 0725 0613 0797 04427
95% CI 0241,0696  0.394,1507 03831384  0301,1.060  0.291,1805  0330,1136  0296,2.142 0.282,0.693
Tertile 3 0519 1053 0477 0.404 0826 0397 0854 04017
95% CI 0256,1051  0438,253  0.179,1270  0.154,1060  0266,2571  0.142,1.109  0235,3.098 0221,0727
P trend 0013 0881 0.650 0029 0.664 0038 0742 <0.001
P cracion 0041 0772 0.380 0439 0095 0.648 0571 0368

SB, systolic blood pressure; DBP, diastolic blood pressure
ity lipoprotein cholesterols
*0dds ratios and 95% CIs from multivariate logistic regres
selected participants belonged.

bGrouped by tertile intervals, the first LOBS interval representing the preponderance of pro-oxidants was used as a reference. Tertile 1, LOBS—6~-
LOBS 2.

“Blood pressure cutoffs: normal SBE, <140 mmHg, abnormal SBP, 2140 mmHg; normal DB, <90 mmHg, abnormal DBP, 290 mmHg.

4Fasting plasma glucose cutoffs: normal FPG, <7.0 mmol/L, abnormal PG, 7.0 mmol/L.
<Lipids/lipoproteins cutoffs: normal TG, <2.3 mmol/L, abnormal >2.3 mmol/L; normal TC, <6.2 mmol/L, abnormal
<4.1 mmol/L, abnormal LDLC,

EPG, fasting plasma glucose; TG, triglycerides;TC, total cholesterol; HDLC, high-density lipoprotein cholesterol; LDLC,
factors; Cl, Confidence interval.

Tow- MRE, cardiometaboli

fon models. Adjusted for gender, educational degree, solitary status, and socio-cconomic degree of communities to which

Certile 2, LOBS 0~1; Tertile 3,

26.2 mmol/L; normal HDLC, >1.02 mmol/L, abnormal

indicate P values <0.05, <0.01, and <0.001
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