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Correspondence

To the Editor: Metabolic syndrome (MetS) is a major public health 
issue, resulting in accelerated development of diabetes mellitus, 
cardiovascular disease, kidney disease, and even cancer.[1] Resting 
heart rate (RHR) may be an independent risk factor for MetS. 
Herein, we reported a cohort study to determine the association 
of RHR with the risks of MetS in general population in northern 
China.

Jidong cohort was located in Tangshan. The cohort members 
completed a standardized questionnaire and underwent physical 
examinations and laboratory assessments at recruitment from 
2013 to 2014. Among them, 7041 participants with complete data 
of MetS and RHR were available, and 188 participants with the 
history of heart failure, myocardial infarction, atrial fibrillation 
or atrial flutter or the medication history of β‑receptor blocker 
were excluded from the study. Finally, a total of 6853 participants 
were included in the study. RHR was measured for participants 
sitting in a controlled environment for at least 5 min at a room 
temperature between 22°C and 25°C in the morning between 
8:00 AM and 11:00 AM. Participants had banned smoking 
and drinking coffee, tea or wine for at least 3 h and had not 
exercised in the last 30 min before measuring RHR. All medical 
examinations were conducted by specially trained doctors and 
nurses. RHR was examined using electrocardiogram and was 
classified into <60, 60–69, 70–79, 80–89, and ≥90 beats/min. 
The diagnosis of the MetS was based on the new definition of the 
International Diabetes Federation for China.[2] A multivariable 
logistic analysis was used to evaluate the association between 
RHR and MetS.

In this study, a total of 2023 (29.5%) participants were diagnosed 
with the MetS. The mean age of participants was 42.5 years 
old and 51.6% (3541) were men. With the RHR increasing, the 
prevalence of MetS also increased. Compared to participants with 
RHR <60 beats/min, the odds ratios (95% confidence intervals) 
for participants with the RHR of 70–79, 80–89, and ≥90 beats/min 
groups were 1.45 (1.18–1.79), 1.89 (1.50–2.40), and 2.36 (1.76–
3.16), respectively [Figure 1], after adjusting for age, gender, 
income, education, physical activity, drinking, and smoking. 
Subgroup analysis showed that individuals aged younger than 
45 years had a higher risk to develop MetS than those older than 
45 years [Table 1].

Our findings validate previous studies that RHR is correlated to the 
development of MetS among different populations.[3,4] However, 
It was also found that the risk of MetS was higher in younger 
participants (<45 years) than in older participants (≥45 years) as 
RHR increased, which was not consistent with the similar study.[5] 
The increasing pressure of working and living young people faced 
in this study may explain the difference between our study and 
previous studies. The possible reasons for the association might 
be the acceleration of RHR which would stimulate the sympathetic 
dysfunction which in turn could affect some main indicators of 
insulin resistance and blood pressure that finally result in the 
occurrence of MetS. The findings of this study might provide a 
new clue for clinicians to conduct early detection and intervention 
for MetS.
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Table 1: Logistic analysis of resting heart rate and metabolic syndrome stratified by age, gender, and physical activity

Characteristics Resting heart rate P

<60 bpm 60–69 bpm 70–79 bpm 80–89 bpm ≥90 bpm
Gender*

Male Reference 1.12 (0.84–1.49) 1.60 (1.21–2.12) 1.94 (1.41–2.66) 2.37 (1.61–3.49) 0.64
Female Reference 1.08 (0.80–1.46) 1.29 (0.95–1.75) 1.86 (1.31–2.64) 2.38 (1.52–3.74)

Age†

<45 years Reference 1.30 (0.90–1.87) 1.74 (1.22–2.49) 2.70 (1.84–3.95) 3.34 (2.15–5.18) 0.02
≥45 years Reference 1.08 (0.83–1.39) 1.38 (1.06–1.79) 1.41 (1.02–1.93) 1.69 (1.11–2.57)

Physical activity‡

Inactive Reference 0.98 (0.69–1.41) 1.38 (0.96–1.97) 2.00 (1.35–2.95) 1.97 (1.23–3.18) 0.78
Moderately active Reference 1.13 (0.51–2.48) 1.27 (0.58–2.76) 2.05 (0.86–4.87) 2.94 (1.10–7.87)
Active Reference 1.17 (0.89–1.52) 1.53 (1.17–2.00) 1.75 (1.28–2.39) 2.57 (1.71–3.87)

Data were presented by ORs (95% CIs). *Gender subgroup adjusted for age, income, education, drinking, smoking, and physical activity; †Age subgroup 
adjusted for gender, income, education, drinking, smoking, and physical activity; ‡Physical activity subgroup adjusted for gender, age, income, education, 
drinking, and smoking. Bpm: Beats/min; CIs: Confidence intervals; ORs: Odds ratios.

Figure 1: Odds ratios and 95% confidence interval for developing metabolic syndrome according to categories of resting heart rate. Model 1: 
Unadjusted; .Model 2: Adjusted for age and gender; Model 3: Adjusted for age, gender, income, education, physical activity, drinking, smoking.


