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Effect of weight loss on QTc dispersion in obese subjects
Obez bireylerde kilo kayb›n›n QTc dispersiyonu üzerine etkisi
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AAmmaaçç:: Artm›fl QTc dispersiyonu ventriküler aritmiler için bir göstergedir. Bu çal›flman›n amac› diyet ve medikal tedavi ile kilo kayb› pro-
gram› sonras› QTc dispersiyonunun azalmas›n› araflt›rmakt›r. 
YYöönntteemmlleerr:: Bu çal›flmaya 12 haftal›k kilo kayb› program› sonras› mevcut kilolar›n›n en az %10'nu veren 30 (24 kad›n ve 6 erkek, ort. yafl:
44±8 y›l) obez birey dahil edildi. Obezite vücut kitle indeksi'nin (VK‹) ≥30 kg/m2 olarak tarif edildi. Normal kilo ise VK‹'nin ≤ 25 kg/m2 olarak
tarif edildi. 
BBuullgguullaarr:: On iki haftal›k kilo kayb› program› sonras›, VK‹ 42±5 kg/m2'den 36±4 kg/m2 (p<0.001) azald› ve obez bireylerin ortalama a¤›rl›¤›
110±17 kg'dan 95±15 kg (p<0.001) azald›. Kilo kayb›n›n ortalama miktar› 14.5±5.0 kg (9-32 kg aras›nda) idi. Kilo kayb›n›n ortalama yüzdesi
ise 13% (10.0%-20.3%) idi. Maksimum QTc interval (446±19 ms'den 433±27 ms, p=0.024) ve QTc dispersiyonu (66±18 ms'den 52±25 ms,
p=0.024) kilo kayb› program› sonras› önemli oranda azald›. QTc dispersiyonun seviyesindeki azalma ile kilo kayb›n›n miktar› aras›nda ista-
tistiksel olarak anlaml› iliflki bulundu (r=0.487, p=0.007).
SSoonnuuçç:: Obez bireylerde önemli kilo kayb› QTc dispersiyon seviyesini önemli oranda azaltm›flt›r. QTc dispersiyon azalmas›n›n derecesi kilo
kayb›n›n miktar› ile iliflkilidir. (Anadolu Kardiyol Derg 2006; 6: 126-9)
AAnnaahhttaarr kkeelliimmeelleerr:: Obezite, kilo kayb›, elektrokardiyografik marker, QTc dispersiyon

Introduction

Obesity, which is an important public health problem, is
strongly linked to coronary mortality (1). Specifically, in severely
obese men, a 6 to 12 fold excess of cardiovascular mortality rate
was demonstrated (2) Ventricular tachyarrhythmias have been
shown to be associated with obesity (2). Even, the occurrence of
sudden death has been reported in obese patients without known
heart abnormalities (3,4). Some electrocardiographic parameters
may predict sudden deaths and ventricular arrhythmias. Disper-

sion of the QT interval, a measure of interleads QT variability, ref-
lects regional variation in ventricular repolarization. An incre-
ased QT dispersion is thought to be a possible risk factor for
ventricular arrhythmias and sudden death (5,6). Previous studies
have been reported that morbid obesity is associated prolonga-
tion of QTc interval (7-9). Therefore, substantial weight loss in
obese subjects may return to normal the increased QTc disper-
sion. Some studies have been reported that weight loss attained
with different methods (diet and/or surgical) in obese subjects is
accompanied with decrease of QTc interval prolongation (10,11).
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ÖZET

Original Investigation  Orijinal Araflt›rma

OObbjjeeccttiivvee:: Increased QTc dispersion is a predictor for ventricular arrhythmias. The aim of this study was to investigate whether QTc dis-
persion decreases after weight loss program with diet and medical treatment. 
MMeetthhooddss:: Total 30 (24 women and 6 men, mean age: 44±8 years) obese subjects who lost at least 10% of their original weight after 12
week weight loss program were included in present study. Obesity was defined as ≥30 kg/m2 of body mass index (BMI). Normal weight
was defined as ≤ 25 kg/m2 of BMI. 
RReessuullttss:: After 12 week weight loss program, BMI decreased from 42±5 kg/m2 to 36±4 kg/m2 (p<0.001) and mean weight of obese subjects
decreased from 110±17 kg to 95±15 kg (p<0.001). The mean amount of weight loss was 14.5±5.0 kg (range 9-32 kg). The average percent
of weight loss was 13% (10.0%-20.3%). Maximum QTc interval (from 446±19 ms to 433±27 ms, p=0.024) and QTc dispersion (from 66±18 ms
to 52±25 ms, p=0.024) significantly decreased after weight loss program. A statistically significant correlation was found between
decrease in level of QTc dispersion and amount of weight loss (r=0.487, p=0.007).
CCoonncclluussiioonn:: Substantial weight loss in obese subjects is accompanied by significantly decreased QTc dispersion. The degree of QTc dis-
persion reduction is associated with amount of weight loss. (Anadolu Kardiyol Derg 2006; 6: 126-9)
KKeeyy wwoorrddss:: Obesity, weight loss, electrocardiographic marker, QTc dispersion

ABSTRACT



In the literature, information about decrease of QTc dispersion in
obese subjects after weight loss with diet and medical treatment
is also limited. 

Therefore, the aim of this study was to investigate whether
the decrease of QTc dispersion takes place after weight loss
with diet and medical treatment. 

Methods

Consecutive 37 obese subjects, admitted to cardiology and
internal medicine outpatient clinics of our institute, were inclu-
ded in weight loss program. Medical history, physical examinati-
on, laboratory tests (complete blood count, electrolytes and
thyroid hormones) and electrocardiographic (ECG) measure-
ments were performed in all obese subjects of study population.
All obese subjects were in sinus rhythm and none of them were
taking any medications such as antiarrhythmic agents, tricyclic
antidepressants, antihistaminics and antipsychotics. Subjects
with thyroid dysfunction, anemia, electrolyte imbalance, known
valvular heart disease, heart failure, and coronary artery dise-
ase, connective tissue disorders, left bundle branch block, and
atrioventricular conduction abnormalities on ECG were exclu-
ded. After 12 week weight loss program, 7 obese subjects with
weight loss lower than 10% of their original weight were exclu-
ded from the study. Totally, 30 (24 women and 6 men) obese sub-
jects who lost at least 10% of their original weight were included
in present study. Height and weight were directly measured
using a standardized protocol. Body mass index (BMI) was cal-
culated by dividing weight in kilograms by the square of the he-
ight in meters. Obesity was defined as ≥30 kg/m2 of BMI. Normal
weight was defined as ≤ 25 kg/m2 of BMI. 

Electrocardiography
All subjects underwent a routine standard 12-lead surface

ECG recorded at a paper speed of 25 mm/s and gain of 10 mm/mV
(Cardiofax V, Nihon Kohden Corp, Tokyo, Japan) in the supine
position and were breathing freely but not allowed to speak du-
ring the ECG recording. To avoid diurnal variations, we generally
took the ECG recordings of obese subjects at the same time
(10.00-12.00 A.M.) before and after weight loss program. The
ECG's were transferred to a personal computer via scanner and
then were magnified by 400 times by Adobe Photoshop software.
QT interval, which is the interval between beginning of QRS
complex to the end of T wave, was measured in all derivations in
which T wave was clearly seen and not mixed with an U wave.
In all subjects, derivations in which the beginning and endpoint
of QT interval could not be distinguished were excluded. The
average of QT intervals measured in all of derivations was ac-
cepted as mean QT interval. Maximum (max.) QT, accepted as
the longest QT interval, and minimum (min.) QT, accepted as the
shortest QT interval, were measured. Measured max. and min.
QT intervals were corrected by Bazett's formula (QTc=QT/√RR)
and were defined as corrected QT interval (QTc) /12). The diffe-
rence between the max. QTc and min. QTc was defined as QTc
dispersion .

Weight loss program
Obese subjects began 12 week weight loss program with or-

listat 120 mg three times daily with a mildly reduced calorie diet
(1200-1600 kcal/day). The prescribed diet contained approxima-

tely 30% of calories from fat, 50% from carbohydrate and %20
from protein. The patients received dietary advice from a qualifi-
ed dietician. Subjects were invited to regularly control visits at
the end of every one month of the weight loss program. The
study protocol was approved by the local Ethics Committee, and
informed written consents were obtained from each patient at
the start of the study.

Statistical Analysis

SPSS 11.0 software (Chicago, II, USA) was used for statisti-
cal analysis. Continuous variables were expressed as mean va-
lues ± SD. Correlations were performed using Spearman's corre-
lations analysis. The unpaired t test was used for comparison of
continuous variables before and after weight loss program. P va-
lue <0.05 was considered statistically significant.

Results

Mean age of obese subjects was 44±8 years (range 31-62 ye-
ars). Hypertension (HT) and diabetes mellitus (DM) were present
in 7 (23%) and in 3 (10%) patients, respectively. Seven of the sub-
jects were taking an angiotensin converting enzyme inhibitor or
angiotensin-II receptor blocker, 2 of the subjects were taking di-
uretic treatment, 3 of the subjects were taking calcium channel
blockers and 3 of the subjects were taking metformine treatment.
After 12 week weight loss program, systolic and diastolic blood
pressures, and fasting blood glucose levels of subjects were sig-
nificantly decreased. Lipid values did not statistically change
(Table 1). The BMI decreased from 42±5 kg/m2 to 36±4 kg/m2

(p<0.001) and mean weight of obese subjects decreased from
110±17 kg to 95±15 kg (p<0.001). The mean amount of weight loss
was 14.5±5.0 kg (range 9-32 kg). The average percent of weight
loss was 13% (range 10.0%-20.3%).

Electrocardiographic values before and after weight loss are
shown in Table 1. Maximum QTc interval (p=0.024) and QTc dis-
persion (p=0.024) significantly decreased after weight loss prog-
ram (Fig. 1 and 2, respectively). Whereas, minimum QTc interval
slightly increased, but it was not statistically significant (p>0.05)
(Fig. 3). A statistically significant correlation (r=0.487, p=0.007)
was found between decrease in level of QTc dispersion and
amount of weight loss. 

The subjects were separated into two groups according to
percentage of weight loss. Group 1 (16 subjects); with <12% loss
of their original weight and Group 2 (14 subjects); with ≥12% loss
of their original weight. The decrease in level of QTc dispersion
was more prominent in Group 2 than in Group 1 after weight loss
program, though it was not statistically significant (19±23 ms vs
3±26 ms, p>0.05, respectively).

Discussion

The main findings of this study are that (1) substantial weight
loss in obese subjects is associated significantly with the decre-
ase in QTc dispersion and (2) decrease in value of QTc dispersi-
on is significantly correlated with the amount of weight loss. 

Obesity alone has been found to be a strong predictor of sud-
den cardiac death (SCD) in the Framingham heart study (13). It
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has been suggested that sudden deaths and/or ventricular
arrhythmias may be linked to abnormalities in ventricular repola-
rization (14,15). Increased heterogeneity of ventricular repolari-
zation favors the development of malignant ventricular arrhyth-
mias, and increased QTc dispersion may reflect this inhomoge-
neity. Obesity may be associated with early electrocardiographic
and/or echocardiographic abnormalities even in the absence of
clinical symptoms (16,17). Previous studies have been reported
that prolongated QTc interval may return to normal range after
substantial weight loss in obese subjects (9-11). QTc dispersion
is a more sensitive and useful predictor of ventricular arrhythmi-
as and SCD than QTc interval prolongation (15,18). Decrease in
level of QTc dispersion after substantial weight loss in this popu-
lation is unclear. Mshui et al. (19) have reported that QTc inter-
vals (max. and min. QTc interval), except QTc dispersion, decre-
ased after weight loss. In contrast, Grupta et al. (20) reported
decrease in level of QTc dispersion in most patients using liquid
protein diet for weight loss, and suggested that increase of the
minimum QT interval was the cause of the QT dispersion reduc-
tion after weight loss. Our findings were similar to results found
by Grupta et al. (20). We found significant decrease in level of
QTc dispersion after substantial weight loss with medical treat-
ment (orlistat) and diet. 

The morbid obesity causes some changes in cardiac morp-
hology such as left ventricular (LV) enlargement, eccentric left
(LV) and right ventricular hypertrophy (21,22). Therefore, abnor-
malities of ventricular repolarization secondary to cardiac struc-
tural changes in obese subjects could result in increased sudden
deaths and ventricular arrhythmias. Substantial weight loss in
morbidly obese subjects produces a variety of favorable cardiac
hemodynamic, structural alterations, and ECG changes (23-25).

These include, reductions in systolic blood pressure and LV end-
systolic wall stress, decreases in elevated central blood volume
and cardiac output, a decrease in LV chamber size, improve-
ments in LV diastolic filling and regression of LV hypertrophy (24-
26). In addition, improvement of autonomic imbalance (decre-
ased sympathetic activity) (27), decrease of hyperinsulinemia
(28) and improvement in relative subendocardial ischemia (29)
after weight loss in obese subjects may contribute to decrease
in the level of QTc dispersion. 
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BBeeffoorree AAfftteerr PP 
wweeiigghhtt  wweeiigghhtt

lloossss lloossss 
((nn==3300)) ((nn==3300))

Weight, kg 110±17 95±15 <0.001

BMI, kg/m2 42±5 36±4 <0.001

Systolic blood pressure, mmHg 140±22 129±19 <0.001

Diastolic blood pressure, mmHg 86±10 82±11 <0.001

Fasting glucose, mg/dl 108±17 104±16 <0.001

Total cholesterol, mg/dl 211±36 210±34 0.959

Triglyceride, mg/dl 143±48 118±35 0.264

HDL cholesterol, mg/dl 47±14 50±11 0.206

LDL cholesterol, mg/dl 142±48 147±46 0.773

Heart rate, beats/minute 77±16 76±17 0.586

PR interval, ms 156±16 156±15 0.918

QTc interval, ms 417±18 410±17 0.097

Maximum QTc interval, ms 446±19 433±27 0.024

Minimum QTc interval, ms 380±21 381±22 0.735

QTc dispersion, ms 66±19 52±25 0.024
Mean±SD, BMI- body mass index, HDL- high density lipoprotein cholesterol, 
LDL- low density lipoprotein cholesterol

TTaabbllee 11.. TThhee cclliinniiccaall aanndd eelleeccttrrooccaarrddiiooggrraapphhiicc cchhaannggeess bbeeffoorree aanndd
aafftteerr wweeiigghhtt lloossss

Figure 1. The change of maximum QTc duration before and after
weight loss
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Figure 2. The change of QTc dispersion before and after  weight loss
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Figure 3. The change of minimum QTc duration before and after
weight loss
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To our knowledge, there is no any data about the effect of or-
listat treatment on ventricular repolarization parameters. Howe-
ver, it has been reported that in combination with a mildly redu-
ced-calorie diet, orlistat significantly reduces body weight, and
improves glycaemic control and cardiovascular risk factors in
overweight and obese subjects with type 2 DM (30). Therefore,
medical therapy such as orlistat may have additional contributi-
on beyond-weight loss on QTc dispersion. It has been demonst-
rated that ECG repolarization parameters are related to the pre-
sence of arterial hypertension, systemic blood pressure, and blo-
od glucose levels, and left ventricular mass (31,32). Therefore,
the decrease in blood pressure and fasting glucose levels may
contribute to improvement of ventricular repolarization abnor-
malities in the current study. We did not measure left ventricular
mass, insulin resistance and neurohumoral parameters. Howe-
ver, further studies are needed to investigate the causes of reg-
ression of QTc dispersion after weight loss by using various met-
hods (echocardiography, heart rate variability, neurohumoral pa-
rameters).

We concluded that QTc dispersion is significantly decreased
by at least 10% loss of their original weight in obese subjects. It
is closely associated with amount of weight loss. Therefore, the
results of this study suggested that substantial weight loss may
contribute to improvement of the hemodynamic and electrocar-
diographic abnormalities in obese subjects.

References

1. Jousilahti P, Tuomilehto J, Vartiainen E, Pekkanen J, Puska P. Body
weight, cardiovascular risk factors, and coronary mortality: 15-ye-
ar follow-up of middle-aged men and women in eastern Finland.
Circulation 1996; 93: 1372-9.

2. Drenick EJ, Bale GS, Seltzer F, Johnson DG. Excessive mortality and
causes of death in morbidly obese men. JAMA 1980; 243: 443-5.

3. A Kannel WB, Plehn JF, Cupples LA. Cardiac failure and sudden de-
ath in the Framingham Study. Am Heart J 1998; 115: 869-75.

4. Messerli FH, Nunez BD, Ventura HO, Synder DW. Overweight and
sudden death. Increased ventricular ectopy in cardiopathy of obe-
sity. Arch Intern Med 1987; 147: 1725-8.

5. Pye M, Quinn AC, Cobbe SM. QT interval dispersion: a non-invasi-
ve marker to susceptibility to arrhythmia in patients with sustained
ventricular arrhythmias? Br Heart J 1994; 71: 511-4.

6. Elming H, Holm E, Jun L, Torp-Pederson C, Kober L, Kircshoff M, et
al. The prognostic value of the QT interval and QT interval dispersi-
on in all-cause and cardiac mortality and morbidity in a population
of Danish citizens. Eur Heart J 1998; 19: 1391-400.

7. Frank S, Colliver JA, Frank A. The electrocardiogram in obesity: sta-
tistical analysis of 1, 029 patients. J Am Coll Cardiol 1986; 7: 295-9.

8. el-Gamal A, Gallagher D, Nawras A, Gandhi P, Gomez J, Allison DB,
et al. Effects of obesity on QT, RR, and QTc intervals. Am J Cardiol
1995; 75: 956-9.

9. Carella MJ, Mantz SL, Rovner DR, Willis PW 3rd, Gossain VV, Bo-
uknight RR, et al. Obesity, adiposity, and lengthening of the QT in-
terval: improvement after weight loss. Int J Obes Relat Metab Di-
sord 1996; 20: 938-42.

10. Papaioannou A, Michaloudis D, Fraidakis O, Petrou A, Chaniotaki F,
Kanoupakis E, et al. Effects of weight loss on QT interval in morbidly
obese patients. Obes Surg. 2003;6:869-73.

11. Pietrobelli A, Rothacker D, Gallagher D, Heymsfield SB. Electrocar-
diographic QTc interval: short-term weight loss effects. Int J Obes
Relat Metab Disord. 1997; 21: 110-4.

12. Bazett HC. An analysis of the time relations of electrocardiograms.
Heart 1920; 7: 353-67.

13. Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity as an
independent risk factor for cardiovascular disease: a 26-year fol-
low-up of participants in the Framingham heart study. Circulation
1983; 67: 968-77. 

14. Algra, A, Tijssen, JGP, Roelandt, JRTC, Pool, J, Lubsen, J. QTc pro-
longation measured by standard 12-lead electrocardiography is an
independent risk factor for sudden death due to cardiac arrest. Cir-
culation 1991; 83: 1888-94.

15. Schouten EG, Dekker JM, Meppelink P, Kok FJ, Vandenbroucke JP,
Pool J. QT interval prolongation predicts cardiovascular mortality
in a apparently healthy population. Circulation 1991; 84: 1516-23.

16. Zarich SW, Kowalchuk GJ, McGuire MP, Benotti PN, Mascioli EA,
Nesto RW. Left ventricular filling abnormalities in asymptomatic
morbid obesity Am J Cardiol 1991; 68: 377-81.

17. Mureddu GF, de Simone G, Greco R, Rosato GF, Contaldo F. Left
ventricular filling pattern in uncomplicated obesity Am J Cardiol
1996; 77: 509-14.

18. Day CP, McComb JM, Campbell RWF. QT dispersion: an indication
of arrhythmia risk in patients with long QT intervals. Br Heart J 1990;
63: 342-4. 

19. Mshui ME, Saikawa T, Ito K, Hara M, Sakata T. QT interval and QT
dispersion before and after diet therapy in patients with simple
obesity. Proc Soc Exp Biol Med. 1999; 220: 133-8.

20. Gupta AK, Xie B, Thakur RK, Maheshwari A, Lokhandwala Y, Carel-
la MJ. Effect of weight loss on QT dispersion in obesity. Indian He-
art J 2002; 54: 399-403.

21. Amad RH, Brennan JC, Alexander JK. The cardiac pathology of
chronic exogenous obesity. Circulation 1965; 32: 740-5.

22. Warnes CA, Roberts WC. The heart in massive (more than 300 po-
unds or 136 kilograms) obesity: analysis of 12 patients studied at
necropsy. Am J Cardiol 1985; 54: 1087-91.

23. Alpert MA, Terry BE, Hamm CR, Michael Fan T, Cohen MV, Massey
CV, et al. Effect of weight loss on the ECG of normotensive morbidly
obese patients. Chest 2001; 119; 507-10. 

24. Alpert MA, Alexander JK. Cardiac morphology and obesity in man.
In: Alpert MA, Alexander JK, editors. The Heart and Lung in Obe-
sity. Armonk, NY: Futura Publishing; 1998. p. 25-44.

25. Alexander JK, Alpert MA. Hemodynamic alterations with obesity in
man. In: Alpert MA, Alexander JK, editors. The Heart and Lung in
Obesity. Armonk, NY: Futura Publishing; 1998. p. 45-6.

26. Karason K, Wallentin I, Larsson B, Sjostrom L. Effects of obesity
and weight loss on cardiac function and valvular performance.
Obes Res. 1998; 6: 422-9.

27. Esposito K, Marfella R, Gualdiero P, Carusone C, Pontillo A, Giugliano
G, et al. Sympathovagal balance, nighttime blood pressure, and QT
intervals in normotensive obese women. Obes Res. 2003; 5: 653-9.

28. Emdin M, Gastaldelli A, Muscelli E, Macerata A, Natali A, Camastra
S, et al. Hyperinsulinemia and autonomic nervous system dysfuncti-
on in obesity: effects of weight loss. Circulation. 2001; 4: 513-9.

29. Blumberg VS, Alexander J. Obesity and the heart. In: Bjorntorp P,
Brodoff BN, editors. Obesity. Philadelphia: Lippincott Co.; 1992. p.
517-31. 

30. Shi Y.-F, Pan C.-Y, Hill J, Gao Y. Orlistat in the treatment of overwe-
ight or obese Chinese patients with newly diagnosed Type 2 diabe-
tes. Diabet Med 2005: 22; 1737-43. 

31. Arildsen H, May O, Christiansen EH, Damsgaard EM. Increased QT
dispersion in patients with insulin-dependent diabetes mellitus.Int
J Cardiol 1999; 71: 235-42.

32. Oikarinen L, Nieminen MS, Viitasalo M, Toivonen L, Wachtell K, Pa-
pademetriou V, et al. Relation of QT interval and QT dispersion to
echocardiographic left ventricular hypertrophy and geometric pat-
tern in hypertensive patients. The LIFE study. The Losartan Inter-
vention For Endpoint Reduction. J Hypertens 2001;10:1883-91.

Anadolu Kardiyol Derg
2006; 6: 126-9

Seyfeli et al.
Effect of weight loss on QTc dispersion in obese subjects

129


