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INTRODUCTION
Increased physical activity has been one of the 
main recommendations for both the primary 
and secondary prevention of cardiovascular 
diseases [1]. Consistent physical activity has 
already proven its protective and therapeutic 
value in numerous conditions, such as meta-
bolic syndrome and cardiovascular diseases 
[2, 3]. Despite the well-defined beneficial 
effects, physical activity is still not performed 
at the desired level, especially for the primary 
prevention of the disease in patients with 
multiple cardiovascular risk factors. Smart-
phone applications offer an up-and-coming 
infrastructure to potentiate suggestions 
regarding physical activity, especially about 
a daily step count [4].

The atherosclerotic cardiovascular disease 
(ASCVD) risk score has been widely approved 
for patient follow-up and to guide primary 
prevention strategies [1]. It is invaluable in 
decreasing or maintaining a steady state in 
these risk estimator scores. However, there are 
no daily-step-count recommendations par-
ticularly in patients at high cardiovascular risk. 
Thus, we aim to assess the effect of the 1-year 
mean step count (MSC) on the 1-year change 
in ASCVD risk scores in patients at high risk of 
cardiovascular disease.

METHODS 
Our study was a sub-study of the lifestyle in-
tervention using mobile technology in patients 
with high cardiovascular risk: a pragmatic 
randomized clinical (LIGHT) trial conducted in 
a tertiary hospital between February 2018 and 
March 2020 [5] (NCT03397849). All patients 
were randomized into usual care or usual care 
plus the lifestyle intervention using mobile 
technology. The randomization and patient 
enrolment were described previously [6]. The 
study population comprised 242 patients allo-
cated into usual care plus intervention in the 
LIGHT trial. All patients were given information 
about a mobile application specially designed 
for that study, which included sections for 
step counts, weight, blood pressure, and diet. 
Wristbands (Xiaomi Mi Band 2; Beijing Xiaomi 
Technology Co., Beijing, China) were used to 
record the patients’ daily step counts. The dai-
ly data were monitored from the main study 
server and defined automatic messages were 
delivered according to the study design [6]. 
Patients were followed up for 12 months after 
randomization. Demographic characteristics 
associated with clinical data and ASCVD risk 
scores were recorded prospectively at baseline 
and the 1-year follow-up. A change in ASCVD 
risk score (ΔASCVD) between randomization 
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and the final stage was also determined. The study pop-
ulation was divided into two groups according to their 
ΔASCVD risk scores as follows: Group 1, the patients with 
a decrease in the ASCVD risk score at 1-year; Group 2, 
the patients with an increase in the ASCVD risk score at 
1-year (Supplementary material, Table S1). The relation-
ship between the mean daily step count at 1-year and 
the ASCVD risk score was comprehensively analyzed. The 
1-year mean daily step count was calculated by dividing 
the total number of steps recorded by the number of data 
entry days. The investigation was approved by the local 
ethics committee.

Statistical analysis
Data were presented as mean (standard deviation [SD]) 
for normally distributed data and as median (interquartile 
range [IQR]) for continuous variables that were not normally 
distributed. Categorical data were presented as number 
(%). The Mann-Whitney U test was applied for comparisons 
of the data that were not normally distributed. Categorical 
data were analyzed with Pearson’s chi-square test. Univaria-
ble and multivariable logistic regression analyses were per-
formed to determine independent predictors of a decrease 
in the ASCVD risk score. Variables that could be predictors 
of a decrease in the ASCVD risk score were entered into 
the univariable analysis. Variables with a P-value <0.1 in 
univariable regression were incorporated into the multiple 
logistic regression analysis. The results of the regression 
analysis were shown as odds ratios with 95% confidence 
intervals. Cut-off values of the MSC at 1 year to predict 
a decrease in ASCVD risk scores with the highest sensitivity 
and specificity were calculated by nonparametric receiver 
operating characteristics (ROC) curve analysis. To introduce 
the association between MSC at 1-year and ΔASCVD, a cor-
relation analysis was performed using the Spearman test. 
P values of <0.05 were considered significant. Data were 
analyzed with the Statistical Package for Social Sciences 
software, version 22.0 (SPSS; IBM, Armonk, NY, USA).

RESULTS AND DISCUSSION
A total of 242 patients were enrolled (mean age 58.3 [7.1] 
years; 51.2% male) in the study population and evaluated 
according to the changes in their ASCVD risk scores for 
1 year after enrolment. Data input frequency was 75% for 
the least compliant patient, and data entry compliance was 
similar between the patients with and without a decrease 
in ASCVD risk scores at 1 year (P = 0.595).

The univariable analysis revealed age, systolic and 
diastolic blood pressure, hypertension, diabetes mellitus, 
left atrial volume index, HDL-cholesterol, HbA1c, angio-
tensin-converting enzyme (ACE) inhibitors or angiotensin 
receptor blockers (ARBs), and MSC over 1 year as predic-
tors of a decrease in the ASCVD risk score at 1 year. In 
the multivariable analysis, age (odds ratio [OR], 0.908; CI, 
0.849–0.971; P = 0.005), diabetes mellitus (OR, 0.200; CI, 
0.076–0.527; P = 0.001), use of ACE inhibitors or ARBs (OR, 
3.422; CI, 1.320–8.870; P = 0.011), and MSC over 1 year (OR, 
1.103; CI, 1.071–1.136; P <0.001) were determined to be 
independent factors that predict a decrease in the ASCVD 
risk score.

The Spearman rank correlation proved that 1-year MSC 
is correlated with the ΔASCVD risk score. (Rho: –0.523; 
P <0.001) (Figure 1A). ROC analysis showed that the best 
cut-off value of the 1-year MSC to predict a decrease in 
ΔASCVD was 7250 with 81% sensitivity and 82% specificity 
(area under the curve: 0.88; 95% CI, 0.84–0.93; P <0.001) 
(Figure 1B). 

Our investigation demonstrated that daily step count 
may play an important role in the management of a cardi-
ovascular disease. In addition, age, diabetes mellitus, and 
the use of ACE inhibitors or ARBs as baseline medications 
were determined to be independent predictors of a de-
crease in the ASCVD risk score at the 1-year follow-up. 
The correlation between 1-year MSC and the ΔASCVD risk 
score also emphasized the significance of daily step count 
in the primary prevention strategies for patients at high 
cardiovascular risk.

Figure 1. A. The correlation between 1-year mean daily step count and ΔASCVD and ΔSCORE risk calculations is presented with a scatter-dot 
analyses. B. ROC analysis showing the best cut-off value of the 1-year mean step count to predict a decrease in ΔASCVD and ΔSCORE
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Mobile health applications have already demonstrated 
their instrumentality and practicality in the screening of 
atrial fibrillation and hypertension [7, 8]. Our results may 
have an indispensable value for setting targets for patients 
considering daily step counts to decrease their long-term 
cardiovascular risk. Several daily step count targets have 
been recommended for promoting healthy lifestyles in 
patients without cardiovascular diseases [9], and complet-
ing 10 000 steps per day has been shown to be a rational 
objective for healthy people [10]. However, there is a lack 
of evidence for determining a cut-off value for decreasing 
well-accepted risk scores such as ASCVD. This should be 
emphasized as one of the most important strengths of 
our investigation. However, the quality and target of the 
therapy in patients with hypertension and diabetes may 
have an important role in risk reduction for patients with 
high cardiovascular risk similar to our study population [11]. 
Thus, a novel strategy based on the COMPASS trial could 
be used to properly evaluate both the effect of the medica-
tions and MSC on the change in the cardiovascular risk [12]. 

Our investigation has several limitations secondary to 
the study design and implementation OF WHAT AUTHORS 
UNCLEAR. First, the patients were recruited and followed 
up in a single center. Second, the data entry was not 100%, 
but the compliance was provided with the aid of automat-
ic messages and individualized phone calls inviting the 
patients for an outpatient visit. 83% data input frequency 
was accomplished using the methods in the study design; 
however, it may not represent correctly the 1-year follow-up 
due to missing data. Third, the study was implemented with 
individually provided data; however, if the data had not 
been compatible, they were verified through invitations 
to outpatient visits. Fourth, the association between MSC 
and the change in the 1-year ASCVD risk score does not 
prove causality. 

Supplementary material
Supplementary material is available at https://journals.
viamedica.pl/kardiologia_polska.
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