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Obesity is a risk factor for numerous health problems.
Behavior therapy is important for obesity treatment. The aim
of the present study was to identify the parameters that are
associated with successful weight reduction. A database of
123 subjects who underwent weight reduction programs at the
Center for Health Promotion, Samsung Medical Center from
June 2001 through November 2004 was retrospectively an-
alyzed. The goal of the program was to reduce the body
weight by more than 5% during the follow-up period. The
study population was divided into 2 categories (the success
group and the failure group) based on the outcome of weight
reduction. We analyzed the demographic, laboratory and
clinical parameters to determine the predictors of successful
weight reduction. The prevalence of success group was
36.6% (45/123). Significant correlations for successful weight
reduction were found for the follow up period and the
frequency of medical visits. Our results suggest that strong
motivation was the most important factor for successful
weight reduction.
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INTRODUCTION

The prevalence of obesity is increasing in the
Korea as well as around the world." Obesity is a
risk factor for numerous health problems such as
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coronary heart disease, hypertension, diabetes,
stroke, osteoarthritis and cancer.>* Behavior modi-
fication is the foundation of obesity treatment.””
Behavior modification refers to changes in eating
behavior and the level of physical activity.”” The
weight reduction program in our study was
directed by a doctor, a dietitian, a nurse and a
exercise programmer. The weight reduction
program included an interview on the patients’
diet, physical activity and medical condition.
Sibutramine or orlistat were also prescribed to
complement the behavioral therapy.®” It is clini-
cally important that we can predict which factors
are related to reduction of body weight after
weight loss intervention. The aim of the present
study was to identify the parameters associated
with successful weight reduction.

MATERIALS AND METHODS
Study subjects and data collection

The Center for Iealth Promotion, Samsung
Medical Center opened the obesity clinic for
undergoing the weight reduction programs for
obese patients since June 2001. The obese patients
who were recommended to participate in weight
reduction programs keep within the limits of
subjects who have health screening in the Center
for Health Promotion and then was diagnosed as
obesity. Only a small proportion of patients (about
0.1%, 131/112572) of total patients consented to
participate in weight reduction programs because
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subjects who are to participate in this program
have to pay medical expenses and especially
times. That program recommended that the
patients visit the clinic at least 12 times (minimal
requirement) and the goal of the program was to
reduce their body weight more than 5% after
minimal requirement period. All obese patients
visited to the center were registered to the patient-
database (DB) and the information for the risk
factors of obesity was collected by the detailed
standardized questionnaires and a series of blood
test at the first visit time. As of November, 2004,
78 unsuccessful subjects and 45 successful subjects
were identified among 123 cohort members regis-
tered in the weight control program DB, based on
the outcome of weight reduction. All subjects
provided written informed consents.

The collected information was as follows;
smoking, alcohol consumption (frequency and
amount of alcohol), a medical history of diabetes
mellitus and fatty liver, a family history of obe-
sity, obesity in childhood, the composition of the
diet (calories, protein, fat and carbohydrate) and
dietary habits (regular eating, over-eating, eating-
out and hasty eating). The status of smoking was
divided into two groups (none: 0 and past or
current: 1). Alcohol consumption was divided into
two groups by the amount of daily alcohol that
was consumed. 80 grams or more of alcohol
consumption a day was classified as the heavy
alcohol consumption group. Below 80 grams of
alcohol consumption a day was classified as not-
heavy alcohol consumption group.

The fasting glucose, lipid profiles, including
total cholesterol, low density lipoprotein-cho-
lesterol (LDL-C), high density lipoprotein-choles-
terol (HDL-C) and triglyceride and C-reactive
protein (CRP), were obtained from the electronic
medical record.

To measure the resting metabolic rate (RMR),
the subjects rested supine for 30 minutes in a
moderately dark and quiet room and then they
underwent measurements under a ventilated
hood.”® Ventilation and the expired oxygen and
carbon dioxide were measured by using a meta-
bolic cart. Energy expenditure was calculated
from the abbreviated equation of Weirr. To mea-
sure the peak oxygen uptake value (VO,max), the
subjects performed symptom-limited graded

exercise tests on a treadmill with using the Bruce
protocol. VO.max (mL/kg/min) was defined as
the highest value recorded during the test. The
waist circumference was measured at the high
point of the iliac crest at the end of exhalation.

Weight reduction programs (behavior therapy)

Most obese patients who visited the obesity
clinic were enrolled the weight reduction program
including the advice and intervention on their diet
and physical exercise and the routine medical
interview for continuous education. Sibutramine
or orlistat were also used to complement the
behavioral therapy. The dietary intervention
focused on reducing the caloric intake by de-
creasing consumption of excess fat and alcohol,
keeping daily food diaries that emphasized moni-
toring, in order to assess the patients” progress. As
the patients gained experience, they were able to
determine the caloric intake that produced
moderate weight loss for them. Men were recom-
mended to consume less than 1500 kcal/day and
women less than 1200 kcal/day. The physical
activity goal was to gradually increase activity to
30 to 45 minutes per day, four to five days/week.
The exercise intensity recommendation was
moderate, approximately 40% to 55% of the heart
rate reserve, and this primarily consisted of brisk
walking. A weight loss between 0.5 and 1 kg per
week was recommended.

Statistical analysis

The study population was divided into 2 cate-
gories (success or failure group) based on the
outcome of weight reduction. Success group was
defined by those who attained more than 5%
weight reduction during the follow-up period.
The dependent variable was binomial (success or
failure group), based on the outcome of weight
reduction. The independent variables included as
follows: cigarette smoking, alcohol consumption, a
medical history of diabetes mellitus and fatty
liver, a family history of obesity, obesity in child-
hood, the diet composition (calorie, protein, fat
and carbohydrate), diet habits (regular eating,
over-eating, eating-out and hasty eating), fasting
glucose, the lipid profile including total choles-
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terol, LDL-C, HDL-C and triglyceride, CRP, RMR,
VOomax, weight and the waist circumference.
Each of the independent variables was tested
against the outcome variables using the logistic
regression model, adjusted for age, sex and educa-
tion. The statistical significance was assumed at
p-values < 0.05. All analyses were performed with
SAS version 9.1 (SAS Institute Inc, Cary, NC,
USA).

RESULTS

The percentage of people who lost weight on
the weight reduction program was 36.6% (45/123)
and percentage of people who failed to loose
weight was 63.4% (78/123). One hundred twenty
three persons (94%) among the total number
surveyed (131 persons) were included into the
final multiple logistic regression analysis. All
persons had been given medication (sibutramine
or orlistat) in the early period of the weight
reduction program. The baseline characteristics of
the success group and failure group, according to
outcome of weight reduction are shown in the
Table 1. The subjects were divided into the suc-
cess group (n =45) and the failure group (n= 78).
There were no significant differences in age,
gender and education between the 2 groups
(Table 1). The follow up period and the frequency
of medical visits between the 2 groups were

significantly different (p =0.0004 and p =0.0005,
respectively). However, the mean follow-up in-
terval was not different between failure and
success group (p =0.3) (Table 1).

Table 2 illustrates the association of the selected
risk factors with the outcome of weight reduction.
All of them were not significant.

DISCUSSION

The prevalence of obesity is increasing around
the world." The clinical significance of obesity is
that obesity is a risk factor for numerous health
problems such as cardiovascular disease and
diabetes mellitus.”™ Because of the public health
burden of obesity, it is not surprising that enor-
mous sums of money are spent annually on diet
aids and treatment approaches. Any short-term
weight losses are generally temporary with
relapse.”” Only long-term behavior-modification
strategies can substantially enhance and maintain
weight lost, so obesity treatment can have a good
outcome.” A modest reduction in calories and a
small increase in activity may be the optimal way
to achieve weight reduction.”” Although the
mechanisms of pharmacotherapy and behavior
modification are different, they complement each
other and enhance the treatment outcome.”” The
combination of medication plus behavior modifi-
cation was superior to either approach when they

Table 1. The Baseline Characteristics of the Success Group and the Failure Group According to the Weight Reduction

Outcome
Failure group (n=78) Success group (n=45) p value

Age (mean + SD) 458 = 10.8 464 + 8.3 0.7
Gender (%)

Male 41 (52.6) 28 (62.2) 03

Female 28 (47.4) 17 (37.8)
Education (%)

< university 19 (27.9) 9 (22.0) 0.5

> university 49 (72.1) 32 (78.0)
Total Follow up (days) 104.7 + 81.1 165.0 = 99.7 0.0004*
Frequency of medical visits 57 25 86 44 0.0005*
Mean interval of follow-up (days) 17.0 £ 94 188 £ 7.9 0.3*

*adjusted for age, sex, and education.

Yonsei Med J Vol. 48, No. 1, 2007



Factors Determining the Outcome of Obesity Treatment

Table 2. Association with the Selected Risk Factors between the Success Group and the Failure Group According to

the Outcome of Weight Reduction

Failure group (mean & SD) Success group (mean & SD) p value
Initial weight (Kg) 80.0 £ 14.2 821 +£13.2 0.7
Waist circumference (cm) 976 £ 85 98.6 £ 8.7 0.6
Calorie (cal/day) 2168.9 £ 616.7 2226.2 £ 512.8 1.0
Fat (g/day) 60.0 = 269 60.3 £ 223 09
Protein (g/day) 98.0 £ 32.8 99.1 £27.5 1.0
Carbohydrate (g/day) 279.5 £ 65.1 278.2 £ 61.3 0.9
CRP (mg/dL) 0.17 = 0.50 0.08 = 0.36 0.5
VOsmax (ML/kg/min) 288 + 4.9 305 £ 4.9 0.1
RMR percent (%) 96.8 = 18.6 95.8 £ 27.5 0.8
CRP, C-reactive protein; RMR, resting metabolic rate.

Failure group No. (%)  Success group No. (%) p value

Serum total cholesterol (> 240 mg/dL) 6 (33.8%) 6 (38.1%) 0.5
Serum triglyceride (> 160mg/dL) 9 (38.2%) 8 (42.9%) 0.5
Serum LDL-C (> 150 mg/dL) 6 (61.3%) 1 (50.0%) 03
Serum HDL-C (< 35 mg/dL) 0 (26.78%) 4 (95%) 0.4
Fasting glucose (> 110mg/dL) 2 (29.0) 1 (26.2) 0.4
Irregular eating (yes) 9 (24.7) 3 (29.6) 0.7
Hasty eating habit (yes) 8 (13.3) 2 (49) 0.1
Overeating (yes) S (36.8) 7 (38.6) 0.7
Eating-out (yes) § (23.4) 2 (27.3) 0.3
Smoking 5 (73.3) 4 (75.6) 0.8
Heavy alcoholics 4 (46.0) 3 (28.9) 0.1
Obesity in childhood (yes) 7 (98.7) 5 (100.0) 1.0
Family history of obesity (yes) 3 (68.0) 9 (64.4) 0.9
Fatty liver history (yes) 3 (47.1) 0 (45.5) 0.6
Medical history of diabetes (yes) 7 (79.2) 8 (90.5) 0.1

LDL-C, low density lipoprotein-cholesterol; HDL-C, high density lipoprotein-cholesterol.

were used separately.”” All subjects in this study
population had medication in the early period or
they took medicine intermittently.

In this study, the total follow up period and
high frequency of medical visits were powerful
predictor of successful weight reduction. Our
result suggested that strong motivation is the

most important factor for successful weight reduc-
tion. Many obese patients enrolled on the first
visit time were prompt to drop out from the
weight reduction program since they had suffered
hardships to modify their behavior, for example,
to exercise and reduce their caloric intake.

A high initial body weight by itself has a pos-
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sibility to provide strong motivation to participate
in the program. While males subjects had a busier
social schedule as a consequence of their occupa-
tions, female subjects showed better behavior
modification of their life style, for example, less
frequent eating-out and taking sufficient time for
exercise. Obesity is positively associated with in-
sulin resistance and increased serum concentra-
tions of vascular inflammatory markers."*" Tt is
well known that CRP is elevated in obese adults.”
In this study, we didn’t observe any relationship
with initial body weight and CRP level. In pre-
vious studies, the current smokers are known to
have higher metabolic rates than none-smoker."
Current smokers have a tendency to also have
other inappropriate life style factors, for example,
inappropriate stress coping strategies.18 Fatty liver
and diabetes are obesity related illness.”” Diag-
nosed obesity related illnesses were significant
sources of motivation for the participants.” The
subjects who have a family history of obesity and
obesity in childhood seemed to have more
difficulty for weight reduction.” The subjects who
have a high RMR and high VO;max seemed to
loose weight more easily."” This study failed to
demonstrate a significant association between the
outcome of weight reduction and any risk factors.

This study has some limitations. The number of
subjects who participated in weight reduction
programs and registered in the weight control
program DB, based on the outcome of weight
reduction was only 123. Due to the small number
of study subjects, there was limited statistical
power to evaluate certain main effects of most risk
factors. Second, this study was not a clinical trial
with random allocation and blinding method.
Thus, the interpretation was limited by the lack of
qualified measures. We need the further research
using clinical trial design. Third, the success
group is defined by people who attained more
than 5% weight reduction during the follow-up
period. By defining the success group as those
people who attained more than 5% weight reduc-
tion, that is, considering just a change to a lower
weight category only, we couldn’t exactly analyze
which parameter was really associated with the
extent of successful weight reduction, that is,
changes that might occur within the same cate-
gory. This definition could underestimate the real
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weight reduction, especially in the severe obese
patients. In present study, the dietary compo-
nents, including carbohydrates, proteins, fats and
calories, were not associated with weight reduc-
tion. The additional limitation of our study is that
a validated dietary survey was not used.

The present study identified the predictors for
successful weight reduction. Total follow up
period and high frequency of medical visits were
the significant predictors of successful weight re-
duction. Our result suggested that strong motiva-
tion is the most important factor for successful
weight reduction.

REFERENCES

1. Hedley AA, Ogden CL, Johnson CL, Carroll MD,
Curtin LR, Flegal KM. Prevalence of overweight and
obesity among US children, adolescents, and adults,
1999-2002. JAMA 2004;291:2847-50.

2. Pi-Sunyer FX. Medical hazards of obesity. Ann Intern
Med 1993;119:655-60.

3. Eckel RH. Obesity and heart disease: a statement for
healthcare professionals from the Nutrition Committee,
American Heart Association. Circulation 1997;96:3248-
50.

4. Must A, Spadano J, Coakley EH, Field AE, Colditz G,
Dietz WH. The disease burden associated with
overweight and obesity. JAMA 1999;282:1523-9.

5. Zachwieja JJ. Exercise as treatment for obesity. Endo-
crinol Metab Clin North Am 1996;25:965-88.

6. Wadden TA, Foster GD, Letizia KA, Stunkard AJ. A
multicenter evaluation of a proprietary weight reduc-
tion program for the treatment of marked obesity. Arch
Intern Med 1992;152:961-6.

7. Flechtner-Mors M, Ditschuneit HH, Johnson TD,
Suchard MA, Adler G. Metabolic and weight loss
effects of long-term dietary intervention in obese
patients: four-year results. Obes Res 2000;8:399-402.

8. James WP, Astrup A, Finer N, Hilsted ], Kopelman P,
Rossner S, et al. Effect of sibutramine on weight
maintenance after weight loss: a randomised trial.
STORM Study Group. Sibutramine Trial of Obesity
Reduction and Maintenance. Lancet 2000;356:2119-25.

9. Davidson MH, Hauptman J, DiGirolamo M, Foreyt JP,
Halsted CH, Heber D, et al. Weight control and risk
factor reduction in obese subjects treated for 2 years
with orlistat: a randomized controlled trial. JAMA
1999;281:235-42.

10. Whatley JE, Gillespie W], Honig J, Walsh MJ, Blackburn
AL, Blackburn GL. Does the amount of endurance
exercise in combination with weight training and a
very-low-energy diet affect resting metabolic rate and
body composition? Am J Clin Nutr 1994;59:1088-92.



11.

12.

13.

14.

15.

Factors Determining the Outcome of Obesity Treatment 29

Pasman W], Saris WH, Westerterp-Plantenga MS.
Predictors of weight maintenance. Obes Res 1999;7:43-
50.

Binks M, O’Neil MP. Referral sources to a weight man-
agement program: relation to outcome. ] Gen Intern
Med 2002;17:596-603.

Grodstein F, Levine R, Troy L, Spencer T, Colditz GA,
Stampfer MJ. Three-year follow-up of participants in a
commercial weight loss program. Can you keep it off?
Arch Intern Med 1996;156:1302-6.

Ballor DL, Keesey RE. A meta-analysis of the factors
affecting exercise-induced changes in body mass, fat
mass and fat-free mass in males and females. Int ] Obes
1991;15:717-26.

Foster GD, Wadden TA, Vogt RA, Brewer G. What is
a reasonable weight loss? Patients’ expectations and
evaluations of obesity treatment outcomes. ] Consult

16.

17.

18.

19.

Clin Psychol 1997,65:79-85.

Esposito K, Pontillo A, Di Palo C, Giugliano G, Masella
M, Marfella R, et al. Effect of weight loss and lifestyle
changes on vascular inflammatory markers in obese
women: a randomized trial. JAMA 2003;289:1799-804.
Visser M, Bouter LM, McQuillan GM, Wener MH,
Harris TB. Elevated C-reactive protein levels in over-
weight and obese adults. JAMA 1999;282:2131-5.

Oh HS, Seo WS. The Compound Relationship of
Smoking and Alcohol Consumption with Obesity.
Yonsei Med ] 2001;42:480-7

Moon YI, Park HR, Koo HY, Kim HS. Effects of
behavior modification on body image, depression and
body fat in obese Korean elementary school children.
Yonsei Med ] 2004;29:45:61-7.

Yonsei Med J Vol. 48 No. 1, 2007



