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Abstract

COVID-19 is a pandemic that makes most people stay at home. Sedentary behavior caused 
by physical inactivity and anxious disorder significantly impact health condition, especially in 
type 2 diabetes mellitus population. This study aimed to obtain a correlation between physical 
inactivity and anxiety in health problems in type 2 diabetes mellitus patients, especially their ef-
fect on cardiometabolic risk.

We obtained 76 samples from the outpatient endocrinology clinic’s medical record. Physical 
activity and anxiety were measured using a questionnaire. Anthropometry, blood pressure, and 
many laboratories marker for cardiometabolic risk would be our object to analyze. 

There were increases in the cardiometabolic risk markers, including triglyceride, low-density 
lipoprotein cholesterol, total cholesterol, blood pressure during pandemic associated with de-
creased physical activity and anxiety. Moreover, increased triglyceride was correlated signifi-
cantly with decreased physical activity (p=0.006), and HbA1c was correlated significantly with 
the increase of anxiousness (p<0.05), respectively.

COVID-19 pandemic impacts worsening cardiometabolic risk in type 2 diabetes mellitus pa-
tients due to limitations on physical activity and anxiety levels, significantly related to increases 
in triglyceride and HbA1C values.

Keywords:  COVID-19 pandemic, physical activity, anxiety, cardiometabolic risk, triglycerides, 
HbA1c, type 2 diabetes mellitus.
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doing daily activities outside make some problems 
for their health. This limitation condition also has 
impacts the increase of cardiovascular disease risk 
in patients with diabetes.

Many previous studies reveal that physical in-
activity can increase cardiovascular risk [Siedler 
M et al., 2020]. In other studies, stress conditions 
such as post-earthquake disaster, terrorism, or loss 
of a spouse can increase adverse cardiovascular 
events and mortality [Allgulander C, 2016; Ouaki-
nin S, 2016]. T2DM patients are two to four times 
more likely to have cardiovascular disease [Majid 
A, 2009]. In the T2DM population, cardiovascular 
events remain the most common morbidity and 
mortality factor [Sanusi H, 2004; Bertoluci M, 
Rocha V, 2017; Rusdiana R et al., 2018]. Further, 
physical inactivity and stress condition can have 
harmful impacts on weight control cause an obe-
sity [Morales M et al., 2016], blood glucose con-
trol [Deschênes S et al., 2016], increased coronary 

Introduction

During the coronavirus disease 2019 (COVID-
19) pandemic period, most people follow the in-
struction for health protocol to stay at home. The 
COVID-19 pandemic has persistently affected all 
biological, psychological, social, and cultural as-
pects [Setyawan F, Lestari R, 2020]. That is also 
for the type 2 diabetes mellitus (T2DM) patient 
population. Most of them have to stay at home and 
do more sedentary behavior than before. Whereas 
the positive effect of exercise even helps to pre-
vent the negative impact of chronic condition 
[Amelia R et al., 2018; Shafiq M et al., 2018]. 
Their limitations for activities, socializing, and 
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months of observation. This study also excluded 
those who had the habit of smoking, suffering from 
cardiovascular disease and cancer. All subjects had 
the same conditioning by following the govern-
ment’s health protocol to stay at home during the 
COVID-19 pandemic.

We used a brave questionnaire for anxiety 
called Generalized Anxiety Disorder 7-item (GAD-
7), and it was classified for daily activities into 
rarely, sometimes, and often doing physical activi-
ties based on a self-completed questionnaire. CMR 
data distribution such as BMI, the lipid profile of 
high-density lipoprotein cholesterol (HDL-C), 
low-density lipoprotein cholesterol (LDL-C), tri-
glyceride (TG), and total cholesterol (TC), blood 
glucose control, and blood pressure were analyzed 
for the normality. When data were not normally 
distributed (p<0.05), we analyzed using the Krus-
kal Wallis test. While they were normally distrib-
uted, we used the ANOVA test (p>0.05).

Results

Out of 76 patients eligible for the criteria, 55 % 
were female, and 45% were male with the age dis-
tribution between 38 to 76 years old. Some of 
them, 49 (64.5%), were still employees and still 
actively working, while 20 (26.3%) were in retire-
ment positions, and 7 (9.2%) were housewives.

The changes of lipid profile component before 
and during COVID-19 pandemic are shown in fig-
ure 1. The mean TC level was 201.28±15.3mg/dL. 
Before the pandemic, there was a slight increase of 
206.99±16.58mg/dL on the three months of the 
COVID-19 pandemic. It also happened with LDL-C 
that was increased from 96.98±16.86 mg/L to 103.17 
±18.50 mg/dL;  TG from 237.57 ±47.63 to 

risk [Catalina Romero C et al., 2013], and in-
creased risk of dyslipidemia in T2DM patients 
[Klein F et al., 2012].

Nowadays, pandemic conditions make all people 
stay at home, work, school, and other daily activi-
ties must be done at home. All of this socialization, 
recreation, and relaxation activity limitations could 
affect health issues, including increased cardiomet-
abolic risk (CMR) on the T2DM population. This 
study focuses on the impact of these limitations ac-
tivity on CMR in the T2DM population. 

Material and methods

We collected the medical records from our out-
patient endocrine clinics. The collection period was 
three months before the pandemic starting until 
three months after the pandemic began. We col-
lected the demographic data, bodyweight, and 
height. We counted the body mass index (BMI) 
using world health organization criteria, the systolic 
and diastolic blood pressure, and some laboratory 

results for identifying the CMR, in-
cluding the blood glucose control. 
At their last visits, we invited them 
to fill out a questionnaire for the 
daily activity and anxiety scale. 
This study did not include those 
who were tethered to adding drugs, 
getting dose changes, and not rou-
tinely taking medication either for 
blood glucose control or for hyper-
tension and lipid control and six 
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Figure 1. Changes of lipid profile component before and during COVID-19 pandemic.
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251.42±37.31mg/dL. The blood pressure data 
showed an increase from 122.04±9.21 to 
129.81±12.63 for systolic and 76.67±7.98 to 
83.77±8.57 for the diastolic pressure. Figure 2 dis-
plays  BMI changes during COVID-19 pandemic.
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Figure 4. Proportion of subjects with their physical ac-
tivity during pandemic

Figure 5. Number of subjects with degree of anxiety 
using Generelized Anxiety Disorder questionnaire

Worsening of CMR factors during the pandemic 
period was also seen in the blood glucose control 
parameters showing the increase of HbA1C value, 
fasting, and postprandial blood glucose (Fig. 3).

The result of physical activity of subjects during 
pandemic is shown in figure 4. We analyzed whether 
any correlation between CMR factor changes in 
T2DM patients and their physical activity. We found 
any correlation between daily physical activity and 
changes in CMR factors during the COVID-19 pan-
demic. Two components of CMR show a significant 
correlation with physical activity. We found that TG 
levels (p=0.006) and postprandial blood glucose 
(p=0.028) were significantly correlated with inac-
tivity during the pandemic.

The pandemic condition with various news re-
ports that contained various morbidity and mortal-
ity events certainly makes the community worried 
and anxious. Whether this anxiety condition is re-
lated to CMR changes during a pandemic, we try 
to analyze it. During a pandemic in this study anx-
iety conditions were measured using a brief scor-
ing, Generalized Anxiety Disorder (GAD-7). 
Based on the GAD-7 questionnaire as shown in 
figure 5, there were nine subjects in the severe 
anxiety group, 22 subjects in moderate anxiety and 
45 subjects in mild anxiety. The data shows nine 
subjects with severe anxiety, 8 (88.9%) were in the 
employee group, while only 1 (11.1%) came from 
the unemployed group. For 22 subjects with mod-
erate anxiety, 14 (66.7%) were still actively work 
as an employee, and 7 (33.3%) persons were un-
employed. It looks like those with actively work-
ing have more anxious. 

We found a relationship between the level of 
anxiety and changes in CMR for T2DM patients. 
However, only changes in blood glucose control 
HbA1C dan prandial blood glucose levels were 
significant (p<0.05).

Discussion

Physical activity and anxiety were two main fac-
tors affecting CMR in adults with T2DM. Our sub-
jects are 55% women and 45% of men with an age 
range between 38 to 76 years. This has no significant 
difference with subjects’ demographic conducted in a 
Cochrane [Hadgraft N et al., 2020]. Along with other 
previous study [Knaeps S et al., 2018], the state of 
physical activity between men and women does not 
give any considerable difference. An increase of 
physically inactive habit or sedentary activity corre-
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lates with the increase of several CMR parameters, 
such as blood pressure, LDL-C, TG, TC, and HDL-C 
[Lamb M et al., 2016; Knaeps S et al., 2018].

In this study, there was an increase of blood pres-
sure, TC, LDL-C, and TG as a CMR in subjects dur-
ing the COVID-19 pandemic, which they must be 
doing everything at home and decrease their physi-
cal activity. A decrease in physical activity also cor-
relates with increasing CMR in several previous 
studies [Lamb M et al., 2016; Figueiró T et al., 
2019]. However, we revealed a significant differ-
ence only in the TG level among all the subjects. 
This finding is similar to other reports that claimed 
TG is a factor the most significant changes in de-
creased physical activity [Green A et al., 2014]. 
Nevertheless, different results obtained from sev-
eral studies found an increase in several cardiometa-
bolic risks in subjects with decreased physical ac-
tivity, including sedentary behavior [Nocon M et al., 
2008; Figueiró T et al., 2019]. This difference could 
be happening because, in our study, there was no 
objective measurement in decreasing physical ac-
tivity in daily living, even it from moderate-to-vig-
orous physical activity to light physical activity or 
become sedentary behavior like the other previous 
study [Green A et al., 2014; Lamb M et al., 2016; 
Figueiró T et al., 2019]. A previous report revealed 
no differences in CMR marker on sedentary behav-
ior subjects with the light physical activity subjects 
group. Thus waist circumference, systolic blood 
pressure, fasting plasma glucose decrease, and 
HDL-C was increased respectively in the moderate-
to-vigorous physical activity subjects group 
[Figueiró TH et al., 2019; Lamb MJE et al., 2016]. 
That was contradictive with other study revealing 
that TG and insulin resistance were significantly 
different between sedentary behavior group and 
light physical activity group in adulthood, respec-
tively [Green A et al., 2014].

In adolescence school at home also can have a 
harmful impact on their metabolic condition. School 
at home makes physical relatively inactive than if 
they study at college. This condition was evident to 
increase metabolic syndrome risk in adolescence 
[Butler K et al., 2018]. However, work or school 
from home will give them extra time for TV view-
ing associated with increase snacking behavior and 
nutritional intake [Harris J et al., 2009] followed by 
impaired blood glucose and lipid profile control, es-
pecially in the T2DM population [Smith L, Hamer 
M, 2014; Petersen C et al., 2016]. An increase in 
time spent being physically active may be an essen-

tial strategy for glucose management in the early 
T2DM population [Hansen A et al., 2013; Mukai N 
et al., 2014; Lamb M et al., 2016]. Physically inac-
tive people in sedentary time ≥10 hours tend to be 
2-fold higher in developing T2DM and insulin re-
sistance [Honda T et al., 2019].

This COVID-19 pandemic gives many anxi-
ety-raised issues all over the world. In several 
Asian countries, this pandemic altered mental 
health, causing anxiety disorder toward this rapid 
spreading of COVID-19 infection [Cao W et al., 
2020; Huang Y, Zhao N, 2020]. The public’s anx-
iety increased because of continuous report from 
all of the media all over the world about COVID-
19 widespread [Nasir N et al., 2020; Roy D et al., 
2020]. The excessive anxiety recognized as a 
causal of sleep difficulties, and alter health condi-
tion [Allgulander C, 2010; Roy D et al., 2020]. 
Anxiety can develop into depression, sleep diffi-
culties, paranoia, overweight, and sedentary be-
havior [Allgulander C, 2016], which in their way 
can be major risk factors for increase major car-
diac events in coronary heart disease [El-Gab-
alawy R et al., 2014], playing a role in poor prog-
nosis of patients with metabolic syndrome by in-
creasing cardiovascular events [Ortega Y et al., 
2017], and increase mortality risk in diabetes in-
dividual [Naicker K et al., 2017] one of them is 
by activation of inflammatory responses [Klein 
Hofmeijer-Sevink M, 2012].

This study reveals that increase in anxiety-re-
lated to an increase of CMR markers. This is simi-
lar to several study previous [Allgulander C, 2010; 
Naicker K et al., 2017; Ortega Y et al., 2017; Re-
bolledo-Solleiro D et al., 2017; Smith K et al., 
2018], although, there is a study stated the contrary 
[Hildrum B et al., 2009]. Moreover, the association 
between anxiety and CMR was reciprocal. Anxiety 
can increase CMR such as metabolic syndrome 
and diabetes, yet metabolic syndrome and diabetes 
also can cause anxiety and depression disorder [Al-
bekairy A et al., 2018; Shinkov A et al., 2018].

Stress level and anxiety correlate significantly 
with blood glucose control [Vala M et al., 2016]. 
In our study, blood glucose control (HbA1c) sig-
nificantly correlates with increased subject’s anx-
iousness. The same aspect was obtained from 
other studies [Whitworth S et al., 2016; Rechen-
berg K et al., 2017]. Besides its relation to blood 
glucose control, anxiousness is associated with a 
decrease of self-monitoring-blood-glucose, in-
creased BMI, and smoking status, respectively 
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