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multiple organ
Diabctes mellitus @M) refers to a group of common mctabolic disorders that sharc the phenotype ofhyperg'lycemia,which affects
r systems. If both parents have Dpe 2 DM, the risk approaches 4004. Decreased Vo,max is among the ear'liest indicators of insulin

resistance andT2DM therefore, an importantrisk factor for d.iseaseprogression. Objeetives: This study compares the cardiac autonomic firnction
andVO2 max ofoffsprings ofdiabetic parents with offsprings ofnon-diabeticparetrts. MaterialAnd Methods: This studywas doae in 30 healthy
offsprings ofdiabetic parents and 30 offsprings ofnon-diabetic pucnis, ofage group lE- 25 years. Selcstions ofparticipanis were based on lhe
inclusion and exclusion criteria. A detailed history was taken along with dre clinical exerninatiotr after obtaining consent frou the participants.
Autonomic tLnctionparameterc of dre subjects were assessed by heartrate variability andVormax of the subjectswere measured by Harvardstep
tesL Re$ltr: This study shows a higher LF, lower FIF and higher LF:IIF ratio ia diabetic group comparing with the non{iabetic group. Our study
also shows that the VOrmax was loter in the diabetic group as compared to the nondiabetic group, though statistically insipificant. Conclusion:
Thc study identifies cardiovascuiar autonomic dysfunction, in young non diabetic offsprings of diabetic parents. A lower VOrmax also
decreased fitness in t}sse young non diabetic offsprings. It underlines thc importance ofearly intcrvention in the fbrnr

Diabetes mellitus, VO2max, sympathovagal imbalance

signifies a
ofregular

INTRODUCTION
Diabetes mellitus (DM) refers to a group ofcommon metabolic disorders
that sharc dre phenotype ofhyperglycemia. The metabolic dysregulation
associated with DM causes secondary pafiophysiological changes in
multiplc organ systems, With an urcreastng incidence wortdwide, DM is
likely to continue to be a leading cause of morbidity and mortality in
funrrc.(l ) Type 2 DM has a strong geiretic cornponent. If both parents
have typc 2 DM, the risk app'oachcs 4O0lo. Decreascd VO.max is among
the earliest indicators of insulin resistance and T2DM therefore, an
imponant risk factor for disease progression i2). This study has been
designed with the aim ofassessing any changes in autonomic regulation
ofcardiovascular system andV02max in non-diabetic offsprings of rype
2 diabetic parenB by comparing it with non-diabetic ollsprings of non-
djabctic parents.

OBJECTN'ES
l. To assessthe heartrate variabilitv andVO, mar parameters in young
offsprings oftype 2 diabeticparents (sflrdy group)
2. To assess the heart rate variability andVo. nax parameters in young
olfspriogs of nondiabctic parents (cuntrol grtrup)
3. To cornpare the results ofsnrdy group and control group.

Mcthodologr
A cross sectional surdy was conducted among the students of our
insti0rtion in the age gnrup l8 to 25 ycars. Samplc size was calcu'lated
to be 60. Based on parental history ofType 2 diabetes mellitus, studenrs
were separated into two goups . Group I was students with parental
history of Type 2 diabetes mellitus and Group 2 was students with no
parental history of type 2 diabetes melfitus. From these rwo groups,
study group (diabetic) and conuol group {non- diabetic) *,ere selected
by simplermdom sanrpliagwith 3Oin each group.

Autonomie function paramctcrs werc asscsscd by heart rate variability
using Physiopac PC -2004 version. After instrumentation, subjects
were given 15 minutes mandatory rest period. Following which ECG
rtcording was peiformed during which subjects were in supine
positiott, awake and normally breathing. The data so gathered
subjecred to spectral analysis of HRV using Physiopac PC 2004
vcrsion softwarc. The specu-a1 components like high frequency (HF),
low frcqucncy (LF) in absolute andnormal izsd p6wer were considered
foranat5rsis along with LFlFlF ratio.

Vo,max was Beasured by Harvard slep test, The participants
20 step cycle at a normal pace, The V0, max was calculated
data obtaioed from thisprocedure.

Incluslon Criteria:
Only healthy subjects of Indian origin were included in the

apparent health status of subject was determined through clinical
examination and history taking

Exclusion Criteria:
l. Evidence ofhlpertension (StsI>150 andlltsl>90)
2. Subjects with diabetes mellitus, bronchial asthma, grddiness on
standing, syncopal qrlls.
3. Sut{eets rcceiviag drugs that can intcrfcrc with cardiac fuietion or
respiratory functions eg: beta blockers.
4. Sutlject$ rr,ift bi-story of alcohol intake.
5. Subjects with tobacoo use.
6. Any disease or conditions affecting autonomic functions li.ke polio,
tuberculosis. Guillian bare syndmrne.
7. Subjects perlbrming regular athletics, yoga raining and body
builtling exercises were excluded from the study.

DataAnalysis
The data obtained was coded, ontered in Microsoft Excel sheet and
analysed using the statistical software, Statistical Package for Social
Scicoces (SPSS Version- 23). The dilferroce of rncats in two groups
were assessed by sh.rdents 'T' test. p value <0.05 is teken as
significant-

Instirutional Research Committee and Ethical committce clearance
was ob''ined prior to srarting the study (No: AIMSIEC/25I2018 dared
06. r 0.201 8. )

Table t.Comparison Of LFIn Normaltzrd UnitsBetween Diebettc
And Non Diabedc Groups

Values expressed as mean + SD, p value <0.05 -signilicant, p value <
0.0 I - highly signifi cant, p value < 0.00 I -very highly signifi cant

Tablc 2. Comparison Of HF In Normelized Units Brtween
IXeheticAnd Non Diebetic Groups

mean + SD, p valuc <0.05 -signiti€ant, p vatue <
< 0.001 - very highly significant

Varieble value
Non diabefic t

LF nu 83.7}l8.1r 70.26+t 3.9245 10.0001

GroupVariable

LMe Dfehtic Non diabetic

P value
(independent t test)

&*\ No+4.e7 28.88+10.98 0.000r
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Of LF nu :IIFnu Rafio Betweer lXabetic
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AndNonDiabetic

as mean + SD, p I'alue --0.05 -+ignificant, p value <
0.0 I - high$ sign ifi can! p value < 0.001 - vcry highly signif cant

Teble 4. Comparison Of VO! Mex Bctween Dirbetic And Non
DiebctlcGroups
Variebles Group P velue

(indepcndett t test)Diabetic Non-diabetic
HB.I5 32.80013.3672 _72.467*3.7484 0.?18
I{R*, 198.400+1.8E6 19E.267*1 .552 o.766
VO,max in
litresimin

55.21}}6.573 56.075a8.009 0.652

Values expressed as mean t SD, p value <0.05 -sipificant. p value <
0.01 - highly signiflcant p value < 0.001 - very highly signiflcant

RESUI.JTS
This study reveals LF nu was significantly higher in the diabetic group
as compared to non diabetic group, HF nu was sigrrificantly lower in
thc diabetic group as compared to non diabetic group and LF nu : F{F
nu ratio was significantly higher in the diabetic group as compared to
non diabetic group. Oru study also shows that the VO.max was lower
in the diabetic group as compared to the non diabetic group, but tfiis
difference was not statisrically sigpificant.

DISCUSSION
In the present study, rhe spectral analysis of HRV revealed rhat
thelFnu was highcr, HF nu was lower aftl LFau : HFnu ratio higher in
the diabetic group as compared to the control group. These differences
were statistically significant A statistically significant increase in the
sympathetic components and decrcase in parasympathetic
componetrts in the non-diabetic offsprings of diabetic parents. when
compared to the non-diabetic offsprings of nondiabetic parents. were
also observed by Kuppuswamy et al(3). Similar to the present shrdy,
they obsencd drat the non-diabe tic offsprings of diabetic parents have
eilhanced sytpathetic activity and aueouated rragat activiry evetr in
their non-diabetic state, thus inferring an early onset ofsympathovagal
imiralance thatcouidpredispose thern to hypeitensior aiid its sequel. A
shift in sympathovagal balance due to vagal withdrawal was also
observed in offsprings of diabetic parerts by Pathak et al (4).
Sympafrctic ovcractivity nas also obscrvcd \' Fiorcntini ct al in thcir
study as well, with spectral analysis showing a higher LF power in
ollsprings of diab€tic parents.(5).Similar findings were obserued by
Iellamo et al.(6) and G K Pal et al(7). Goit et al also concluded tlrat,
pare[tal type 2 diabetes has an impaci oD the cardiac autouonric
function in non-diabetic young adults (8). In their study, LF, HF and
HFnu were significantly lcss in the diabetic group, whereas LFnu and
LF:HF ratio were comparable betwcen the two groups.

The study by Durai raj et al showed that, there was tro significart
difference in HF and LF when express€d in both atxolute and
normalized units. The ratio of LF: HF, surrogate marker of
sympathovagal balance wa; higher among subjecfs with parental
history diabetes, however, statistically not significant. ( I 0). F I Naeves
et al observeil finrhngs contrary to the present study ( I l). They found
that family history of type 2 diabetes, in the absence of concomitant
rdrtabolic dcrangcrncnts, does not impair heart rate variability in first
degree relativos.

The study also observed a lower V0,max in the sfudy group as

compared to the control group. Researchers had identified decreased
Vo;nax as an early indicator ofinsulin resistance arld it is correlated
to inpaired insrrlin scrsitivity.(9) Decreased Vormax as an early
rrrarter for insulin resistance syndrome / type2 DM underlines the
necd for offsprings of diabetic parents to participate in regular
physical activity ard improve cardiorespiratory fitness in order to
prcvent insulin resistance, type 2 diabetes and atherosclerosis
acceleration.
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A lower V()"max also si gnifi es a decreased cardiore.spiratory fi tness in
these young non diabetic offsprings. fftsrrgh, these findings wcre not
statistically simificant, they are significant pointers towards future
research in young offsprings ofdiabetic parents.

The study identifies thc need for carly intcrvention and lbllow ug in
this risk group with regular physical activiry ard deep breathing
exercises to improve cardiorespiratory fitness in order to prevent
insuliu resistance, development of tyry 2 diaktes and atherosclerosis
acceleration.
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CONCLUSION
The study identifes cardiovascular autonomic dysfunction, in young
non diabetic otfsprings of diabetic parents. The presence of this
abnormality wen in ttre non diabetic state underlines the importance of
early intcrvention in *re form of rcgular physical activity in this risk
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group who are prone to develop diabetes mellitus and its complications 
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Yalue
Diabetic diabetic

LFnu: HFnu ratio 6.57Lt.95 2.75+.927 10.0001
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