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Abstract 
 

This study aims to investigate the changes at heart rate and cardiac rhythm of obese 
patients admitted to obesity polyclinic using rhythm holter electrocardiography (ECG). 
Following the ethics committee approval, 114 patients admitted to Izmir Tepecik Training 
and Research Hospital Obesity Polyclinic between November 2012 and February 2013 
were randomly assigned and monitored by rhythm holter device. The values of average 
heart rate (AHR), maximum heart rate (MAXHR), minim um heart rate (MINHR) and 
time domain parameters as SDNN, SDANN and RMSSD were recorded and their relation 
with obesity parameters and laboratory findings were analyzed.  While 105 (92,10%) of 
114 patients were female, 9 (7,90%) of them were male and the average age was 
45.82±±±±11.39 (min:16; max:69). The AHR, MAXHR, MINHR, SDNN, SDANN and 
RMSSD of them were 78.01±±±±8.41 (min:56; max:109), 136.28±±±±17.69 (min:105; max:181), 
51.64±±±±7.11 (min:24; max:67), 140.06±±±±44.40 (min:47; max:368,45), 151.71±±±±87.55 
(min:15.13; max:415.00), and 65.55±±±±52.83 (min:20.85; max:402.67), respectively. 
Statistically significant relation was found between the age and AHR, MAXHR and 
SDANN (p<0.01). Significant relation in regard to waist circumference was detected with 
only AHR and SDNN (p<0.05). Similarly, the only significant relation in regard to body 
mass index was detected with MAXHR (p:0.01). A decrease in heart rate variability is 
associated with the risk of coronary artery disease. Heart rate variability declines along 
with enlarging waist circumference. In the follow up process of obese patients, waist 
circumference monitoring comes out to be substantial rather than the overall body weight 
monitoring.  
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Introduction 
 
As one of the modern world’s diseases, obesity is a cause 
of disproportionate increase at body fat tissues. According 
to World Health Organization’s (WHO) data, there are 
approximately 300 million obese people throughout the 
world and approximately 50% of the whole population 
are expected to be obese by 2025 [1]. Metabolic 
syndrome, which asserts itself with intraabdominal 
obesity, dyslipidemia, increased blood pressure, insulin 
resistance and/or glucose intolerance associates obesity 
[2,3]. 
 
Obesity is detected according to the body mass index 
(BMI) and waist circumference (WC) values. BMI more  

 
than 30 kg/m2 and WC over 94 cm and 80 cm 
respectively for males and females are considered as 
obesity. Obesity is classified as phase 1 (BMI: 30-40), 
phase 2 (BMI: 40-50) and phase 3 (BMI: >50).  
 
Waist circumference gives more advise than BMI about 
the body fat distribution. At the same time, it is related 
with cardiovascular disease risk since it is a visceral 
adiposity measurement. The fat tissue cells accumulated 
in visceral adiposity are different than subcutaneous fat 
tissues. Visceral adipositis are both larger and 
functionally active. They synthesize leptin, TNF alpha, 
angiotensinogen and convert cortisone to cortisol. They 
involve adrenergic receptors. Hence, sympathetic system 
activation increases at obesity [4]. It is known that 
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excessively active sympathetic nervous system; causing 
diabetes type 2, increased heart rate, vascular resistance 
and sodium retention, triggers cardiovascular diseases [5]. 
At the same time, visceral adiposity increase arises with 
an increase at the insulin secretion from pancreas due to 
the impact of changes at parasympathetic system. 
Consequently, metabolic syndrome comes out [5,6]. The 
changes at the autonomous system together with the 
hormonal changes could also lead to arrhythmia at obese 
patients.   
 
Together with 10% weight increase, there will be a 
decrease at the parasympathetic system which is 
accompanied by a heart rate increase [7,8]. However, 
during the weight reduction process, heart rate decreases 
[9]. Such changes arising at vagal activities as a result of 
weight increase might be a mechanism of arrhythmia and 
other cardiac anomalies accompanying to obesity. These 
results lead up to the explanation of obesity as a major 
and modifiable risk factor for heart disease [10,11].  
 
Obesity increases the risk of sudden death due to cardiac 
dysfunction and arrhythmia [12]. Myocardial adiposity 
and dilated cardiomyopathy at morbid obese people may 
cause fatal arrhythmia. It is observed at the study of 
Framingham that weight increase leads to an increase at 
the risk of sudden death at female and male [12-15]. 
 
The heart rate variability is a parameter in the evaluation 
of the function of autonomic nervous system. Decreased 
heart rate variability is a risk factor for cardiovascular 
mortality and morbidity. In this respect, it is a method that 

can be used confidentially also at obese patients as in case 
of many other clinical conditions [16-17]. 
The aim of this study is to analyze the relation of rhythm 
holter ECG parameters with obesity diagnosis criteria. 
   
Materials and Methods 
 
Following the ethics committee approval, 114 of the 
patients applied to Izmir Tepecik Training and Research 
Hospital Obesity Polyclinic between the dates November 
2012 and February 2013, were randomly assigned. 
Monitoring the patients for 24 hours by Holter-ECG, time 
and frequency domain heart rate variability analysis was 
held.  The values of average heart rate (AHR), maximum 
heart rate (MAXHR), minimum heart rate (MINHR) and 
time domain parameters such as SDNN, SDANN, 
RMSSD were recorded and relations of these values with 
obesity parameters and laboratory findings were analyzed.      
 
The patients using drugs that may affect heart rate 
variability (digital, beta blocker and calcium channel 
blockers not covered by dihydropyridine group) and 
patients who has heart failure constituted the exclusion 
criteria.  
 
Digital holter monitor was used for 24 hours based 
Holter-ECG records. While the parasites were cleaned 
semi manually during the analysis, the time domain KHD 
analysis was made automatically. SDNN, SDANN and 
RMSSD were taken as the time domain parameters [18]. 
The descriptions of time domain measurements of heart 
rate variability are submitted at Table 1.  

 
Table 1. Description of time domain measurements of heart rate variability 

 
Variables Unit Description 

SDNN  Ms Standard deviation of all normal R-R intervals recorded on the base 
of 24 hours  

SDANN Ms Standard deviation of average NN interval in 5 minute’s records 
during the study period.  

RMSSD Ms Square root of the sum of the squares of the differences of 
consecutive NN intervals at 24 hours record 

Student’s t test was used for statistical analysis and numerical variables during the group comparisons and chi-square 
test was applied for categorical variables. Pearson analysis was made for correlations; p≤0.05 value was accepted as 
significant. 
  
Results 

 
While 105 (92,10%) of the 114 patients included to the 
study were female, 9 (7,90%) of them were male and the 
average age was 45,82±11,39 (min:16-max:69). While the 
body mass index was within the range of 25-30 for 13 
(11,40%) patients, it was between 30-40 for 74 (64,91%) 
patients and above 40 for 27 (23,69%) patients. Average 
waist circumference (WC) was found as 110,94±9,52 

(min:87-max:137) cm, whereas average body weight was 
calculated as 91,16+13,4 (min:66-max:127) kg. When the 
electrocardiograms of patients were evaluated; 2 
bradycardia, 1 branch block and 1 extrasystole was 
observed.  The biochemical parameters of the patients are 
summarized at Table 2. 

 
Time domain rhythm holter parameters of patients are 
summarized at Table 3 
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Table 2. Laboratory findings of the patients involved in this study 
 

 Minimum Maximum Average 
Preprandial Blood Glucose (mg/dl) 58 217 103.9 ± 27.5 
Total Cholesterol(mg/dl) 114 296 204.0±39.8 
HDL Cholesterol (mg/dl) 28 71 46.5±10.0 
LDL Cholesterol (mg/dl) 39 216 124.1±34.1 
Triglyceride(mg/dl) 35 551 154.6±90.6 
 

Table 3. Time domain rhythm holter parameters of the patients 
 

 Minimum Maximum Average 
AHR 56 109 78.0 ± 8.4 
MAXHR 105 181 136.3±17.7 
MİNHR 24 67 51.6±7.1 
SDNN 47 368.4 140.0±44.4 
SDANN 15.1 415 151.7±87.5 
RMSSD 20.8 402.7 65.5±52.8 
 
Statistically significant relationship couldn’t be detected 
between the patients’ weight, body mass index and heart 
rate variability parameters. When the correlation between 
the obesity parameters and laboratory values with rhythm 
holter findings has been analyzed, statistically significant 
relationship was detected between age and AHR, 
MAXHR and SDANN (respectively p<0.01). On the 
other hand, there was a significant relationship between 
WC and AHR and SDNN (p<0.05). While there was no 
significant statistical relationship between the patients’ 
body weights and cardiac values, MAXHR was the only 
one detected as having a significant relationship with 

BMI (p<0.01). Statistically significant relationship 
between biochemical parameters and SDNN and SDANN 
couldn’t be detected (p>0.05). Statistical significant 
relationship of some parameters of the patients are 
summarized at Table 4. 
 
Fifteen of the 114 patients (13,1%) were sent with verbal 
recommendations about their diet regime. 1400 kcal. diet 
for 27 patients (23,7%), 1600 kcal. diet for 42 patients 
(36,9%) and 1800 kcal. diet for 30 patients (26,3%) were 
prescribed. After 6 months follow-up; average weight loss 
was 5,5±0,3 (min:0,1-max:23) kg

. 
 

Table 4. Statistical significant relationship of some parameters. 
 
    AHR MAXHR M İNHR SDNN SDANN RMSSD 

Age Pearson Correlation -0,267 -0,457 -0,072 -0,087 0,379 0,060 

  Sig. (2-tailed) 0,004 0,000 0,451 0,359 0,000 0,528 

WC Pearson Correlation 0,224 -0,074 0,105 -0,208 -0,097 0,082 

  Sig. (2-tailed) 0,027 0,471 0,313 0,041 0,343 0,426 

AKS Pearson Correlation 0,198 -0,118 0,053 -0,169 -0,002 0,056 

  Sig. (2-tailed) 0,038 0,219 0,583 0,078 0,981 0,561 

HDL Pearson Correlation -0,005 0,134 -0,095 0,192 0,319 0,167 

  Sig. (2-tailed) 0,958 0,174 0,339 0,050 0,001 0,095 

LDL Pearson Correlation 0,212 -0,074 0,129 -0,116 0,056 0,007 

  Sig. (2-tailed) 0,026 0,441 0,180 0,225 0,559 0,938 

 
Discussion 
             
Excessive weight or obesity is a complex and multi-
factorial chronic disease. It progresses as a result of the 
interaction between the genotype and environment. It 

constitutes a base for many diseases. One of these impacts 
is the reduction at heart rate.   
 
Heart rate variability gives advise regarding the response 
of heart to the autonomic signals that originates as a 
consequence of sympathetic and parasympathetic balance. 
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Therefore, Pieper SJ and his friends underline the 
importance of heart rate variability analysis in the context 
of the evaluation of cardiovascular response to 
autonomous tonus changes [19]. 
 
Heart rate variability indicates the body autonomic 
activity change and is accepted as its reflection to 
cardiovascular system. The reduction at heart rate 
variability particularly indicates the risk of increased 
arrhythmia after myocardial infarction (MI) and heart 
insufficiency and it is always pathological. Evaluation of 
patients in this direction is done by rhythm holter ECG 
examination. Heart rate variability is evaluated with the 
data collected by holter monitorization at 24 hours bases.     
 
SDNN sets out the neurocardiac influence and is a 
confidential parameter of heart rate variability. SDNN 
value less than hundred (<100) - which means its 
reduction- points out the risk of coronary artery disease 
[19]. Although the average SDNN value of the patients 
included to the study was calculated as 140+44.4, SDNN 
values of 15 patients were found as less than 100.  The 
body mass index of the patients having SDNN values less 
than 100 was scanned. The lack of a relationship between 
BMI and SDNN and the existence of a significant 
relationship between waist circumference and SDNN 
assert the importance of abdominal obesity. In the study, 
it is underlined that heart rate variability decreases due to 
the increase at waist circumference rather than body mass 
index. This gives the impression that particularly waist 
circumference is more important in regard to cardiac 
follow up at obese patients. The study held by Karason 
and his friends also claims that obesity leads up to a 
reduction at heart rate variability and the increased 
sympathetic activity and decreased vagal activity are 
recovered after weight loss. These researchers also 
observed the reduction at blood pressure and 
norepinephrine secretion together with weight loss [20]. 
 
Increase at average heart rate and parasympathetic system 
activity along with 10% weight increase was shown at the 
study of Hirsch J. and his friends. As a result of this 
study; researchers mentioned that parasympathetic system 
may be effective in weight increase and thus it may lead 
to arrhythmia or different cardiac problems at obese 
patients [9]. Mentioned result also supports this study.  
 
It is highlighted that the importance of heart rate 
variability measurements -which is a non invasive 
method- in making diagnosis, risk identification and 
follow up will increase. Additionally, the cardiovascular 
complications of diseases creating secondary autonomic 
function disorder such as obesity are also accepted in this 
group [21].  Similarly, it is stated at another study held in 
1995 that reduced parasympathetic system activity due to 
increased body weight is associated with the increased 

cardiovascular risk and scales up the frequency of sudden 
death [22]. 
 
As a result, the primary follow up of waist circumference 
is important in the evaluation of obese patients since 
enlarged waist circumference creates a cardiac risk. 
Monitoring waist circumference more regular than body 
weight at obesity clinics is more significant in detecting 
the risky individuals in terms of coronary artery disease. 
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