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ABSTRACT

Increased body mass index (BMI) has baseociated with various chronic diseases and tends to increase
from adolescence to young adulthood, potentially contributing to the development of cardiovascular disease later
in life. However, studies directly linking BMI and cardiovascular risk factpesticularly in adolescents and
young adults, are limited. Early intervention is crucial to prevent serious consequences such as death from
obesity. Functional capacity, which can be assessed through the Six Minute Walk Test (6MWT), is an important
indicabr in assessing the physical limitations of obese patients and guiding appropriate interventions. In this
study, measurements were carefully taken in 75 participants (35 men and 40 women), with close monitoring of
conditions before and after the 6MWT. Qofethe main focuses was Heart Rate Variability (HRV), which reflects
the autonomic control of the heart. Results showed a significant relationship between BMI and HRV, where the
higher the BMI, the lower the HRV (p=0.000), signaling the importance of &alght control to prevent
cardiovascular autonomic dysfunction.
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INTRODUCTION system and the parasympathetic nervous system. The
sympathetic nervous system functions to increase the body's
Under and overnutrition in adults is an important responses to perform strenuous activities or in the face of
problem today because it isrisk factor for cardiovascular stressful situations. In activities like this, for example, the
diseases. The risk of developing metabolic and degeneratiggmpathetic nerwss system will regulate the heart to beat
diseases with overweight is two to three times more likelfaster and strongérThe parasympathetic nervous system
than with normal or underweight. The increase in bodydominates in calm and relaxed activities or circumstances so
weight is very influential on the mechanism of theset of  that it will regulate the heart not to beat quickly and
obesity in obese people but the mechanism of thistrongly. The purpose of this study wes examine and
occurrence is not yet clearly understood but it is suspectesialuate the autonomic control of the heart during the six
that in obese people there is an increase in plasma volumginute walk test in obese patients among students of the
and cardiac output which will increase certain bloodMedical Faculty of Udayana University.
pressure. Obese patiemtsed to be intervened early because
delay can cause fatal things to death. METHODS
Functional capacity is an objective assessment that can
be done in patients with certain diseases. In obese patients, Observational analytic with a cressctional design was
functional capacity is carried out to assess the ability tosed to evaluate hac autonomic control, and purposive
perform daily activities. As a reflection of functional sampling was used as the sampling technique to achieve the study
capacity, the walking distance on the-siinute walk test objectives.
can be used. Measurements are taken carefully ari@esearch strategy and sample criteria
conditions before and after the sininute walk test are This study was conducted on all obese patients among
scrutinized. Medical Faculty of Udayana University studeststhe affordable
Heart Rate Variability(HRV) or RR interval is the population of this study. To find out that the affordable population
time elapsed between two consecutive R waves (waves witlan become eligible subjects in this analytical observational study,
the largest amplitude). HRV is closely related to the humainclusion criteria are set, such as not being on leave from work at
autonomic nervous system. The autonomic nervous systetine time the entire research gess is carried out (annual,
itself is divided into two, namely the sympathetic mery  marriage, childbirth, or illness), not being in training that leaves
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his duties at the faculty, wiling to become a respondent agonsisting of age, gender, weight, height). The secondary
evidenced by a letter of wilingness to become a respondemtytcomes included Physical and clinical measurements before the
having a normal body mass index (322.9 kg/m2), overweight six-minute walk test (sde, meter, tensimeter, oximetry, walk
(23-24.9 kg/m2), and obesity (>25 kg/m2), not being ill and otimer, Polar H10 HRV device, ELITE HRV app). The tertiary
under a doctor's care related to coronary heart disease, diabetetcomes included sminute road test pesheck (tensimeter,
mellitus, hypertension, kidney failure and other chronic diseasesximetry, road timer, HRV device Polar H10, ELITE HRV app).
and not taking antiyperlipid dugs. Data analysis

The selection of samples that met the inclusion criteria was Data analysis used wmriate analysis for patient
carried out by the research team directly (P.P.N., N.M.D.L¢haracteristics, presented as mean + standard deviation if
AP.H.F.,, and KY.A). The minimum sample size used in thiswmerical data, and categorical data in the form of number
study was 32 people. Before this study began, research permfizercentage). Then the normality test is carried out depending on
ethics, and informed consent were obtained to facilitate théhe number of samples. Bivariate testdata analysis conducted
continuity of the study. When the study began, the research tedm determine whether there is a relationship between the
(P.P.N., NNM.D.L., APH.F., and KY.A) directly prepared independent variable and the dependent variable that is
several instruments to collect data ranging from questionnaires wieaningful or not. Pearson correlation test for normal data
demograpie characteristics of respondents, tools for physicatlistribution or Spearman for abnormal data distributiome T
measurements before 6MWT, post BMWT examination tools.  results are said to be significant if the p value is <0.05. Numerical

Before the sixminute walk test, the research team (P.P.N.correlation test results that were interpreted included the strength
N.M.D.L., AP.H.F., and K.Y.A.) will prepare the respondents byof correlation based on the correlation coefficient (r), the direction
asking each participat wear comfortable clothes, not allowed of correlation, and the significance of thevalue. Multivariate
to exercise heavily within 2 hours before the test, allowed to eanhalysis to assess the association of mileage and HRV on-the six
light food, if there is a foot problem, can use a walker, stay ominute walk test after accounting for confounding variables. This
medical treatment if they have a history of heart, lung and bloogas controlled by multiple linear regression test analysis or partial
vessel diseaselo not do a warmp period before the test, and correlation. The results of miviriable analysis were presented
conduct a physical examination before the 6MWT. When the tegtith 95% confidence intervals (Cl) and p values. All p values
started, the research team (P.P.N., NNM.D.L.,, A.P.H.F., angsed a 2vay statistical test and p values <0.05 were considered
K.Y.A)) would supervise each participant and watch the timestatistically significant.
running on the stopwatclfter 6 minutes, the research team
(P.P.N., NM.D.L,, AP.H.F.,, and K.Y.A) will conduct a post RESULT
6MWT examination on each participant, such as the level of
dyspnea and fatigue using the Borg scale and measuring SpO2 The RR interval occurs during an increase in blood flow in
and pulse rate. After all the researeteds collected, the research the cardiac cycle and can be seen in the QRS signal. Each signal
team (P.P.N., NM.D.L., AP.H.F., and K.Y.A) will directly shows different information. Therefore, Heart Rate Variability is
analyze the dat&urthermore, the results of data analysis will beone way to determine the physiological differences of the heart
matched with previous research in a discussion sé&ibitP.J).  calculated based on the time domain. The recorded datiis in
Outcome measurement format and processed using EliteHRgure 1, Figure 2, and

The primary outcomes of this analysis wereFigure 3is an example of the RR interval results on the research

demographic characteristics questionnaire for university studerggbject.
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HRV CHART

HEART RATE CHART

Figure 1.HRV recordings in normal weight study participants

There were 75 participants in the study, consisting of 3§=0.000). The mean HRV was significantly different in the
men (46.7%) and 40 women (53.3%). Significant results wensormal, overweight, and obese BMI groups (p<0.001), with a
obtained in HRV. HRYV data is the delta of the change in pulssrean HRV of 46 m¢SD+16.74) in the normal group, 41 ms
rate variability at the beginning of the -sninute walk test with  (SDx14.02) in the overweight group, and 24 ms (SD+3.59) in the
the end othe sixminute walk test. The results showed that theobese group.
higher the body mass index, the lower the heart rate variability

Figure 2.HRV recordings iroverweighistudy participants
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