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Effect of Diet and Exercise on Pulse
Pressure and Cardiac Function in Morbid
Obesity: Analysis of 24-Hour Ambulatory

Blood Pressure

Otelio S. Randall, MD; John Kwagyan, PhD; Zhenqui Huang, MD; Shichen Xu, MD;
Muluemebet Ketete, MD; Abid R. Magbool, MD

Blood pressure is a major risk factor for cardiovas-
cular events, although the role of pulse pressure,
an independent predictor of arterial stiffness, has
recently been emphasized. This study examines

the baseline relationship between body mass index
(BMI) and blood pressure indexes in 215 obese
African Americans enrolled in a diet-exercise pro-
gram. The subject population was 77 % female,
with a mean + SD age of 46.7+10.7 years and a
mean BMI of 42.5+7.5 kg/m?. In addition, the
authors prospectively examined the effect of weight
loss on cardiovascular parameters in a subset of
25 participants. The results show a closer signifi-
cant correlation between pulse pressure and BMI
(B=1.97 kgm'; p=0.001) than between systolic
blood pressure and BMI (B=1.58 kgm''; p=0.020).
After 3 months of diet and exercise, average reduc-
tions were as follows: BMI, 4.2 kg/m? (p<0.01);
systolic blood pressure, 7.2 mm Hg (p<0.01); pulse
pressure, 4.8 mm Hg (p<0.01); and cardiac output,
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9758 mL/min (p<0.01). Compliance index increased
by 0.1 mL/mm Hg/m? (p=0.03). The results high-
light the potential value to cardiovascular bealth of
a modest reduction in body weight in obese indi-
viduals. (] Clin Hypertens. 2005;7:455-463)

©2005 Le Jacq Ltd.

he prevalence of obesity in the United States
is on the rise among both blacks and whites,
and is particularly high among blacks: 40% of
black adults and 29% of white adults are clini-
cally obese, classified as having a body mass index
(BMI) 230 kg/m2.!=3 Obesity increases the risk
for cardiovascular (CV) disease through multiple
mechanisms—including hypertension, diabetes,
and dyslipidemia—disorders collectively referred
to as the metabolic syndrome.** The importance
of excess weight gain as a cause of high blood pres-
sure (BP) has been demonstrated in experimental
as well as clinical studies.>”-8
While increased BP has been established as
a major risk factor for the development of CV
events,”!? the role of pulse pressure (PP) in CV
risk assessment has recently gained attention.!!-14
Domanski and colleagues' demonstrated that PP
was an independent risk factor for stroke and all-
cause mortality in patients included in the Systolic
Hypertension in the Elderly Program (SHEP).!?
Furthermore, a meta-analysis'® of three major
systolic hypertension clinical trials (the European
Working Party on High Blood Pressure in the
Elderly, the Systolic Hypertension in European
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Trial [Syst-Eur], and the Systolic Hypertension in
China Trial), showed that a 10 mm Hg increase
in PP increased the risk of CV mortality by nearly
20%. PP, defined as the difference between sys-
tolic BP (SBP) and diastolic BP (DBP), has also
been associated with carotid stenosis,!” coronary
artery disease, congestive heart failure,'® and left
ventricular hypertrophy,!® and has been implicated
in the development and progression of large vessel
arteriolosclerosis and small vessel disease.?%?!

An increased PP may be due to decreased arte-
rial compliance and/or conditions associated with
an increased stroke volume (SV).222% Causes of
an increased SV may include aortic regurgitation,
thyrotoxicosis, severe anemia, and arteriovenous
shunts.?® Decreased arterial compliance has been
shown to increase PP by increasing SBP and
decreasing DBP.26-27

Several studies support the prognostic significance
of 24-hour ambulatory BP (ABP) monitoring.?$-3°
This offers a convenient means of obtaining a large
number of repeated BP measurements on each sub-
ject and thereby increases the statistical power to
detect significant hemodynamic changes. The diur-
nal variation of ABP provides a measure of the per-
centage of BP readings that are elevated, the extent
of BP decrease during sleep, and thus the overall BP
load. Both cross-sectional and longitudinal studies
alike have shown that target organ damage accom-
panying hypertension is closely related to 24-hour
BP.2%3 From a clinical perspective, interest may lie
in the circadian BP profile over a 24-hour period
and differences in the profiles between groups or
due to the impact of an intervention. While there are
many studies on 24-hour ABP, limited data exists
for 24-hour ambulatory PP.

The purposes of the present study were: 1) to
examine and compare the effect of BMI on BP
indexes; and 2) to examine the effect of a low-satu-
rated fat, low-salt diet in conjunction with regular
treadmill exercise for weight reduction on 24-hour
PP profile and other CV functions in a cohort of
obese African Americans.

METHODS

Study Participants

Data were obtained from a cohort of African-
American participants who enrolled in a diet and
exercise program for weight reduction conducted
by Howard University’s General Clinical Research
Center. Each participant signed an informed consent
approved by the University’s Institutional Review
Board. Details of the weight reduction program
have been described previously.3'-3? Participants

who enrolled in the weight reduction program
were recruited from physicians’ offices and clinics
between August 1998 and July 2000. Inclusion
criteria included a BMI >30 kg/m?. Exclusion cri-
teria, determined by history, physical examination,
and laboratory studies, included known metabolic
and hormonal diseases that cause obesity and clini-
cal conditions that would not permit moderate to
vigorous exercise. Complete CV evaluations were
performed by a cardiologist. Subjects with known
coronary artery disease, ischemic coronary dis-
ease provoked by diagnostic treadmill exercise
tests, a history or symptoms of heart failure, or
electrocardiographic evidence of arrhythmia were
excluded. Subjects with seizure disorders and/or
musculoskeletal conditions precluding exercise and
subjects unable to consume fat-modified diets were
also excluded. Height and weight were recorded,
and BMI was calculated.

Diagnosis of Dyslipidemia, Hypertension, and
Diabetes Mellitus

Participants were classified as having dyslipidemia
if: 1) they were receiving treatment for dyslip-
idemia; 2) their total cholesterol was above 200
mg/dL; 3) their low-density lipoprotein cholesterol
was above 130 mg/dL; 4) their ratio of total cho-
lesterol to high-density lipoprotein cholesterol was
greater than 4.5; or 5) their ratio of low-density
lipoprotein cholesterol to high-density lipopro-
tein cholesterol was greater than 3.5. Participants
on antihypertensive medications or those having
office BPs greater than 140/90 mm Hg on three
or more visits separated by at least 1 week were
classified as having hypertension. Participants with
fasting blood sugar levels >126 mg/dL, nonfasting
blood sugar levels >200 mg/dL, or a history of dia-
betes mellitus requiring treatment were classified
as having diabetes mellitus.

Hemodynamic Measurements

The arm circumference of each participant was
measured and fitted with the appropriate size BP
cuff, which was then appropriately positioned and
connected to a SpaceLabs model 90207 ABP moni-
toring unit (SpaceLabs Medical, Inc., Issaqua, WA).
The systems were programmed to obtain BP and
heart rate (HR) readings every hour for 24 hours.
Each subject was informed of the purpose and use
of the 24-hour ABP monitoring by an investigator
who had demonstrated proficiency with the device.
Participants were advised to continue their normal
daily activities while they wore the ABP monitor
and return in 24 hours. No changes were made to
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the participants’ antihypertensive treatments during
the 3-month interval between baseline and repeat
24-hour ABP evaluations. PP was calculated as the
difference between the hourly ambulatory SBP and
DBP for each subject over a 24-hour period.

Within 5 days of acquiring the ABP measure-
ments, SV and cardiac output were obtained by
Doppler echocardiography. A two-dimensional
echocardiogram was used to determine the flow
area of the aorta, and pulsed Doppler flow signal
was used to determine velocity. Measurements
were carried out in a controlled environment by
the same experienced Doppler echocardiographer.
Three to five steady-state beats were averaged to
determine SV, calculated as the product of the
velocity—time integral and flow area at the aortic
root.33 Cardiac output was derived as the prod-
uct of average SV and the average 24-hour HR.
Arterial compliance was derived as the ratio of
SV to the average 24-hour PP. SV, cardiac output,
and arterial compliance were normalized for body
surface area to obtain stroke index, cardiac index,
and compliance index, respectively.

Diet Composition and Exercise Routine
Participants were provided with meals specially
formulated for the study, with a daily dietary
composition of 1800-2000 calories, consisting of
58.7% carbohydrate, 25.3% total fat, 7% total
saturated fat, 16% protein, and 2 g sodium.3?
These meals were prepared in 50 different menus,
from which participants were allowed to select
according to their preferences. Participants picked
up their meals from the study center when they
came in for exercise. They were instructed not to
eat other food during the study period. Participants
exercised on a treadmill for 45-60 minutes for at
least three sessions per week. To ensure at least
80% compliance with the program, participants
signed an “honor code” advising the investigators
if they had not complied fully with the specially
prepared diet. A sign-in log at the research center
was used to monitor exercise compliance.

Statistical Analysis

Pearson correlation coefficients were used to deter-
mine the relationship between selected variables.
We examined and compared the effect of BMI on
BP indexes (PP, SBP, DBP, and mean BP) in separate
multiple regression analyses that included age, sex,
and HR as covariates. Daytime BP was defined as
the average reading from 6 a.m. to 10 p.m., and
nighttime BP was defined as the average reading
from 10 p.m. to 6 a.m. Individuals in whom the

average daytime to nighttime reduction was less
than 10% were classified as nondippers. The effect
of BMI on the rate of nondipping was examined
using logistic regression models that controlled
for age, sex, HR, and the CV disease risk factors
hypertension, diabetes mellitus, and dyslipidemia.

The paired # test was used for baseline and
3-month comparisons. The 24-hour PP and HR
profiles were examined and described by fitting a
Fourier series to the readings.3*3% The Fourier curve
is characterized by the average 24-hour PP or HR
value (the midline estimating statistic of rhythm),
the rise above or below the average 24-hour value
(the amplitude), and the time-to-peak PP or HR (the
acrophase), calculated in this study from 6:00 a.m.
BP not only follows a circadian rhythm, but also
varies from minute to minute, depending on levels
of stress, physical activity, and other determinants
of CV tone. In view of such individual variabilities,
a random-effect term was included to account for
interindividual heterogeneity.

Based on baseline mean BMI of 42.6 and SD
of 7.5 kg/m?, a sample size of 25 had adequate
statistical power (at least 80%) to detect a 10%
reduction in BMI over 6 months using methods
based on the paired ¢ test. All of the analyses were
conducted using SAS software (version 8.1, SAS
Institute, Inc., Cary, NC). All tests were two-sided
at the 5% level of significance. Data are generally
expressed as mean + SD.

RESULTS

The study population consisted of 215 African
Americans with a mean age + SD of 46.7+10.7
years and BMI of 42.5+7.5 kg/m?. All study par-
ticipants were US born, aged 35-66 years. The
participants were nondrinkers or social drinkers
with an average of three to four drinks per month.
Baseline demographic and clinical characteristics
are shown in Table 1. Hypertension was found
in 66% of the participants, dyslipidemia in 36%,
and diabetes mellitus in 24%. At baseline, the
self-reported daily dietary intake consisted of
2684.4+1733 kcal with 38.2% total fat. Table II
compares the self-reported baseline dietary nutri-
ent information with what was provided during
the intervention period.

In univariate analysis, baseline BMI correlated
positively with PP (r=0.28; p<0.001) and SBP (r=0.18;
p=0.008), but not with DBP (r=0.01; p=0.922) or
mean BP (r=0.08; p=0.232). There was a strong
correlation between PP and SBP (r=0.67; p<0.001)
and no correlation between PP and DBP (r=0.04;
$=0.556). Eighty-three percent of participants were
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Table I. Demographic and Clinical Characteristics* of
Participants (N=215)
Age (years) 46.7+10.7
Female (n [%)]) 166 (77)
Body mass index (kg/m?) 42.5+7.5
Systolic blood pressure (BP) (mm Hg)
24-Hour 129.2+12.8
Day 131.1+12.7
Night 125.9:14.8
Nondippers (n [%]) 178 (82.8)
Diastolic BP (mm Hg)
24-Hour 78.849.6
Day 81.7+9.8
Night 73.8+11.3
Nondippers (n [%]) 99 (46.1)
Pulse pressure (mm Hg)
24-Hour 50.5+8.2
Day 49.3+8.6
Night 52.149.6
Heart rate (bpm)
24-Hour 81.3+9.6
Day 83.6+10.4
Night 77.3+10.2
Hypertension** (n [%]) 141 (66)
I-Iyperlipiclf:miaf (n [%]) 78 (36)
Diabetes mellitus™ (n [%)]) 52 (24)
*Data are mean + SD unless specified; **BP >140/90 mm Hg
or on treatment; total cholesterol >200 mg/dL or on treat-
ment; ﬁfasting blood glucose 2126 mg/dL or on treatment

SBP nondippers, and 46% were DBP nondippers.
Consistent with other studies,3>3¢ increasing BMI
correlated positively with DBP nondipping. A 5 kg/
m? rise in BMI increased the risk of DBP nondipping
by 34% (relative risk, 1.34; 95% confidence inter-
val, 1.06-2.01; p=0.02). There was no significant
association between BMI and SBP nondipping.

In multivariable linear regression models, BMI
correlated significantly with increasing PP (f=1.97;
$=0.001) and SBP (f=1.58; p=0.020). There were
no significant correlates with DBP (f=-0.35;
$=0.497) or mean BP ($=0.29; p=0.588). Because
PP has a high correlation with SBP, examining
the independent association between BMI and PP
requires adjustment for SBP. After adjustment for
SBP, a direct and consistent relationship persisted
between BMI and PP (B=1.43; p=0.0001).

The average percent changes in BMI and the
hemodynamic parameters for 25 participants who
completed echocardiography and had 24 hourly
ABP recordings at the same time at baseline and
3 months are shown in Table III. BMI reductions
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averaged 4.2 kg/m? (9.8%; p<0.01). The BP reduc-
tions averaged 7.2 mm Hg (5.5%; p<0.01) for SBP,
3.3 mm Hg (3.9%; p=0.09) DBP, and 4.8 mm Hg
(7.9%; p<0.01) for PP after 3 months on the pro-
gram. Thus, the decrease in the magnitude of PP was
a consequence of a greater decrease in SBP than in
DBP. The correlation between percent reduction in
BMI and that of SBP was 0.43 (p=0.03). The correla-
tion was weaker between the reduction in BMI and
the reduction in DBP (r=0.32; p=0.12). These obser-
vations are consistent with other studies.’” In addi-
tion, there was a 5.9 bpm (5.7%; p<0.01) decrease in
HR, a 975 mL/min (16.2%; $<0.01) decrease in car-
diac output, and a 319 mL/min/m? (11.4%; p<0.01)
decrease in cardiac index following weight loss.
Though arterial compliance did not increase signifi-
cantly, normalized for body size, arterial compliance
index increased significantly (11.1%; p=0.03). SV
and SV index did not change significantly.

Figure 1 shows the relationship between PP
and heartbeat period (1/HR) at baseline and at 3
months. Each plotted point is an hourly average of
25 participants. As expected, there were significant
positive correlations (r=0.47; p=0.02 and r=0.64;
$<0.01 at baseline and at 3 months, respectively).
Figure 1 further illustrates the role of the autonom-
ic nervous system, in that at any given heartbeat
period, the PP is smaller in the same patients after
weight loss. The time course profile of the average
PP is displayed in Figure 2. The graph shows no
change in the pattern of PP profile at 3 months
when compared with baseline.

Analysis by Fourier series showed significant dif-
ferences in the average 24-hour PP value. The mean
time-to-peak PP was slightly longer at 3 months
than at baseline (14.2 hours vs. 13.6 hours; p=0.33),
though not statistically significant. There was no
significant difference in the PP amplitude. Similarly,
there was a significant difference in the average 24-
hour HR value, but no statistically significant differ-
ences in either the mean time-to-peak or amplitude.
Thus, there was little or no evidence that either the
PP or the HR profiles differed in shape except for a
downward shift from baseline. This observation is
consistent with recent studies.’

DISCUSSION

The present study was undertaken to examine and
compare the effects of BMI on BP components
as well as to investigate the impact of an exercise
program in conjunction with a low-saturated fat,
low-salt diet on PP and other cardiac functions in
obese African Americans. The results indicate that

BMI correlated directly with PP and SBP but not
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Table II. Dietary Nutrient Information* at Baseline (Self-Reported) and During Intervention

INTERVENTIONT
1978.3+193.0),

SELE-REPORTED**
2684.4+1732.9

DALy DIETARY INTAKE
Calories (kcal)

Portions of daily calories (%)

Protein 12.3 159 1
Carbohydrate 69.4 58.7}
Total fat 38.2 25.3 |
Total saturated fat 13.5 7.1}
Calcium (mg) 766.3+489.8 804.6+£225 1
Sodium (mg) 3487.9+2537 1738.0+561 |,
Potassium (mg) 3319.9+1866 5113.4+317 1

Arrows=decrease (|) or increase (1) compared to the self-reported diet; *data are mean + SD unless specified; **assessed with food
questionnaires (Block 98.2; Berkeley Nutrition Services, Berkeley, CA); fanalyzed with US Dept of Agriculture National Nutrient
Database Software (Health Tech, Inc., Overland Park, KS). Adapted with permission from Atherosclerosis. 2004;172:155-160.32

Table III. Percent Changes in Body Mass Index and Noninvasive Hemodynamic Measurements at 3 Months (n=25)

PARAMETER BaseLINE* 3 MoNTHS* CHANGE (%) P VALUE
Body mass index (kg/m?) 42.8+6.4 38.6+5.9 -9.8 <0.01
Body surface area (m?) 2.2+0.2 2.1+0.2 -5.2 <0.01
Systolic BP (mm Hg) 131.9+12.9 124.7+10.8 5.5 <0.01
Diastolic BP (mm Hg) 79.6+8.9 76.5+7.3 -3.9 0.09
Pulse pressure (mm Hg) 52.7+8.8 48.0+7.3 -7.9 <0.01
Heart rate (bpm) 82.8+10.6 77.9+10.7 -5.7 <0.01
Cardiac output (mL/min) 5841+895 4866+807 -16.2 <0.01
Cardiac index (mL/min/m?) 2685.3+416.7 2366.2+414.1 -11.4 <0.01
Stroke volume (mL) 78.3+13.1 75.2+£12.3 -3.1 0.23
Stroke volume index (mL/m?) 36.7+7.1 36.2+7.0 -2.5 0.68
Arterial compliance (mL/mm Hg) 1.3+0.4 1.4+0.4 0.9 0.56
Arterial compliance index (mL/mm Hg/m?) 0.7+0.2 0.8+0.2 11.1 0.03

BP=blood pressure; *data are mean + SD

with DBP or mean BP. There was, however, a closer
significant correlation of BMI with PP than with SBP.
In these obese individuals, the rate of nondipping was
about two times higher in SBP than DBP. In addition,
BMI correlated significantly with DBP nondipping,
but not with SBP. The underlying mechanisms for
dipping are complex and are determined in part
by changes in sympathetic nervous system activity.
Though not apparent from the present study, the
autonomic nervous system regulation of hemody-
namic variables—including HR, resistance, SV, and
arterial compliance, which influence systolic phase
CV function and BP—is minimally affected during
sleep. Its effect on DBP, in the passive phase of the
cardiac cycle, is diminished and likely results in the
greater rate of nondipping in SBP than DBP.

Our findings demonstrated that aerobic exercise
and a special dietary program can result in a 9.8%
decrease in BMI, which favorably altered PP and
HR by decreasing their magnitudes while preserv-
ing their 24-hour profiles. The identical 24-hour PP

VOL. 7 NO. 8 AUGUST 2005

profiles at baseline and after intervention are consis-
tent with a recent study>® and support the autonom-
ic nervous system’s regulation of this hemodynamic
variable and the notion that BP follows a circadian
pattern. The concomitant reduction in both PP and
HR levels after 3 months of intervention suggests
an alteration in the SV or CV biophysical properties
or both. The slight delay in the time-to-peak PP is
indicative of a decrease in the rate of increase of PP,
which is consistent with an improvement in CV con-
ditioning. The analyses further showed a significant
decrease in cardiac output and increase in arterial
compliance index. There was a minimal increase in
arterial compliance and a decrease in SV.

The minimal increase in arterial compliance may
be related to the fact that the pressure-volume
relationship of the aorta and arteries is inherently
curvilinear even during the increase in pressure from
minimum DBP to maximum SBP. At a decreased
pressure, the corresponding increase in compliance
is likely to result from working on a flat portion of

THE JOURNAL OF CLINICAL HYPERTENSION

459

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq Ltd., Three Parklands Drive, Darien, CT 06820-3652. Copyright ©2005 by Le Jacq Ltd., All rights reserved. No part of this publication may be
reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing from the publishers. The opinions
and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please contact Sarah Howell at
=l showell@lejacg.com or 203.656.1711 x106.

(o)) (@




WLE JACQ"

460

| —O— Baseline
o % —-+— 3 Months

55
5
T ]
e
£
o
> 50
(%)
(0]
S
(O]
3 |
>
a

45

40 T T T T T

0.65 0.70 0.75 0.80 0.85 0.90
Time (sec)

Figure 1. Relationship between pulse pressure and heartbeat period (1/beart rate x 60 sec) at baseline (r=0.47; p=0.022)
and after 3 months (r=0.64; p<0.001) of intervention. Ploited points are hourly averages of 25 participants.

the pressure-volume curve,’®*" and decreased pres-

sure has also been shown to alter the composition
of coronary vessels over time.>! The small decrease
in SV together with the small increase in compliance
was, however, sufficient to significantly decrease PP.
Changes in cardiac output during aerobic exercise
are strongly influenced by HR more than SV.*° In a
given steady state, HR and SV, which define cardiac
output, are expected to change in opposite directions,
to maintain a constant rate of tissue perfusion, while
BMI and SV are expected to change in the same direc-
tion. The opposing effect of BMI and HR on SV pos-
sibly accounted for the expected insignificant change
in SV observed in our study. In the absence of a signifi-
cant decrease in SV, the observed decrease in cardiac
output relates to the decreased HR. The reduction in
HR after undergoing the aerobic exercise routine was
an expected outcome and may be related to a decrease
in sympathetic nervous system activity. The observed
decrease in PP in this study may be attributed to the
improvement in arterial vascular properties.3%*:42
The improvement in arterial properties represents the
autonomic nervous system’s adjustment of vascular

THE JOURNAL OF CLINICAL HYPERTENSION

tone. The role of the autonomic nervous system is
illustrated in Figure 2, where for any given heartbeat
period, the PP is smaller in the subject population
after the 3-month intervention.

The goal of hypertensive CV research is to identify
and prevent or reduce factors that are predictive of
CV morbidity and mortality. The present study did
not assess the risk for an adverse CV outcome over
time through an evaluation of conventional hemody-
namic variables such as SBP, mean arterial pressure,
total peripheral resistance, or mean 24-hour ABP.
Recent evidence has suggested a closer evaluation of
PP as a reliable predictor of CV disease risk.16-18-29-30
PP has been identified as an important marker of
CV physiopathologic status. In all probability, this
is because it reflects the changes from normal to
abnormal vascular biology at all levels of the arterial
system. It appears that to better understand the devel-
opment of vascular abnormalities related to hyper-
tension, acquisition and analysis of PP data will be
superior to studying either SBP or DBP alone. Several
studies have noted an association between PP and
the risk of CV morbid events, and this association
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Figure 2. The effect of diet and exercise on pulse pressure profile after a 3-month diet and exercise intervention. Note

that there was no significant change in the pattern.

was independent of SBP and DBP.#*5 Perhaps the
observed higher PP during nighttime than daytime
(Figure 2) may be related to such associations. Future
studies should evaluate the ability of a 24-hour PP
load and variability to predict CV outcome.

The findings of the present study are limited by
certain factors. There was a selection bias in that
the participants were limited to a group of obese
African-American individuals motivated and able to
participate in an exercise and weight-reduction pro-
gram. The prevalence of obesity is disproportionately
higher among African Americans."3! Furthermore,
the major CV disease risk factors—including diabetes
mellitus, hypertension, and dyslipidemia—are very
common in these obese individuals.*® The high prev-
alence of these comorbidities emphasizes the need to
focus on obesity reduction in this population. Other
limitations include confounding by factors not con-
trolled for during the 3-month intervention. Whether
our findings would apply to individuals in general
would therefore require further studies.

The underlying physiologic mechanism by
which diet and exercise result in favorable changes
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in 24-hour ABP is not clear from this study.
Nevertheless, our prospective study shows that in
these obese individuals, significant improvements
in CV parameters were observed after weight loss.
These observed improvements are consistent with
a reduction in sympathetic nervous system activity
and hyperperfusion as a means of decreasing the
risk of developing CV disease. Other studies have
shown improvement in left ventricular function and
other cardiac functions after weight loss in obesity
through dieting and exercise.*”~** One study attrib-
uted adverse changes in hemodynamic variables to
the activation of the autonomic nervous system.>?
The increased adrenergic activity was induced by
the presence of excessive adipose tissue.

CONCLUSIONS

Our findings emphasize that changes in factors predic-
tive of morbidity and mortality associated with obesity
can be achieved through modest reduction in body
weight with adherence to diet and regular exercise,
which decrease PP—an indication of improvement in
the biophysical properties of the arterial system.
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