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Abstract: Introduction: Morbid obesity is a significant risk factor for type 2 diabetes, dyslipidemia and cardiovascular
disease. A weight reduction of 5-10% is considered a great health benefit. However, no sufficient documentation exists
today on the long-term effects of outpatient treatment of obesity. This study aims to improve health parameters in
morbidly obese patients in a 2 year treatment study under medical supervision in group environment. Materials and
Methodology: In a multidisciplinary outpatient treatment program, 141 patients were in writing informed about the
program, and 69 morbidly obese patients ((BMI>40kg/m2 or BMI>35kg/m2 with comorbidities) (18-65 years)) agreed to
participate and were non-randomly enrolled in a retrospective cohort study at Innlandet Hospital Trust (Kongsvinger
division) in May 2010. The patients were observed retrospectively for a 2-year period from 2007 till 2009. The
intervention program in the cohort consisted of group therapy and individual interviews with guidance on physical
activity, diet, lifestyle changes and behavioral adjustments. Body weight, waist circumference and comorbidities were
assessed regularly. Results: The treatment resulted in a 10% weight loss in average. Blood pressure and blood lipids
improved. Approximately 10% of the patients obtained a weight reduction equal to patients having undergone bariatric
surgery. The drop-out rate was 10%. Conclusions: This study concludes that our treatment program contributes
significantly to weight loss and improves metabolic risk factors.
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INTRODUCTION
The prevalence of obesity (body mass index, BMI > 30
2
kg/m ) has dramatically increased globally during the last
few decades [1, 2]. According to the World Health Organization fact sheet No. 311. 2006, recent data point to more
than 1.6 billion overweight adults (body mass index (BMI)>
2
25kg/m ) and at least 400 million clinically obese (BMI>
2
30kg/m ) worldwide. The individual and public health
consequences of overweight and obesity are serious as both
conditions are independent risk factors for type 2 diabetes,
cardiovascular disease and hypertension. Morbid obesity,
2
2
defined as a BMI>40mg/m or a BMI>35mg/m with comorbidities, is associated with a higher cluster of diseases
and therefore represents a major risk factor for cardiovascular morbidity and mortality [3]. In this cluster, known
as the metabolic syndrome [4], morbid obesity is a major
factor known to precede the other risk factors. Treatment and
prevention of obesity are today a health policy priority
throughout the world. Morbidly obese patients can be treated
successfully with bariatric surgery [5, 6], but this approach
can only be offered a small percentage of the morbidly obese
patients. Comprehensive lifestyle intervention programs
have demonstrated, to some extent, a significant short-term
weight reduction [7-9]. However, the effectiveness of longterm (more than 2 years) outpatient treatment of morbid
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obesity is still poorly documented [7, 8], and consequently
further development and evaluation of intervention programs
are needed. Any evaluation should take into account that
small, but maintained weight loss can have significant health
benefits [10].
Conservative treatment consisting of diet, exercise and
behavioral adjustments is the cornerstone in any obesity
treatment. Research has shown that a conservative treatment
only result in a short term weight loss that is not maintained
over time [11]. The aim of the present study was to develop
and implement a treatment program for morbidly obese
patients, using a cognitive strategy for giving the obese
patients a deeper insight in the relationship between their
life-style and their weight. The primary purpose of this
article is to demonstrate the outpatient treatment principles
that resulted in a sustained weight loss in morbidly obese
patients through a two-year-period of treatment.
MATERIALS AND METHODOLOGY
The study was conducted in an outpatient clinic of the
Innlandet Hospital Trust, Kongsvinger. The intervention
program was developed as a treatment for morbidly obese
subjects (18-65 years) (BMI ≥ 40 kg/m2, or BMI ≥ 35 kg/m2
with at least one obesity-related comorbidity)) [5]. The study
was non-randomized and had no control group. The study
participants were admitted by their physician in the primary
health care. During the initial three months, the admitted
subjects, from close to equal socioeconomical community (n
= 156) underwent in 2007 a baseline medical screening at the

2011 Bentham Open

Outpatient, Multidisciplinary Treatment of Morbidly Obese Patients

hospital outpatient clinic. Patients qualifying for bariatric
surgery were excluded [12].
The baseline clinical consultation was carried out by a
specialist in internal medicine and endocrinology, and
included a complete medical examination and laboratory
analyses. Follow-up examinations by a physician were
carried out twice yearly.
After the two-year-period of life-style intervention, 15
patients (9.6%) of the included subjects had dropped out of
the intervention program. The remaining 141 patients were
in May 2010 asked by the investigator in a written letter sent
by mail to participate in the retrospective study. Written
informed consent was provided by 69 subjects, 41 women
and 28 men (Table 1).
Table 1.

Characteristics at Baseline for the Studied Patients
Compared to the whole Group. Data are Given as
Mean and Standard Deviation (S.D.) or %
Studied patients
(n=69)

Whole group
(n=141)

Age, years (SD)

49,7 (11)

44,9 (22)

Weight, kg (SD)

122 (22)

128 (20)

Gender (%female)

59 %

64 %

Type 2 diabetes

30 %

38 %

Hypertension

53 %

55 %

The study was approved by the Regional Ethical Committee, formerly known as the Eastern Region of Norwegian
Health Authority. The study was conducted according to the
guidelines laid down in the Declaration of Helsinki.
The study is registered in the ClinicalTrial.gov-registry
under trial number NCT 01249209.
Intervention
The entire intervention program was organized and
carried out at the hospital outpatient clinic. After the baseline
medical screening, the subjects were scheduled for regular
meetings in therapeutic groups of about eight participants in
each group. The intervention program was developed during
a five-year-period prior to the present study, through
collaboration by specialized endocrinologists, psychologists,
physiotherapists and nurses.
Using a cognitive approach [12-15] the group leaders,
usually trained nurses, defined the study objective as a
weight loss of at least 10% in each patient. At the initial
group meeting, the participants expressed their future aspiration for weight loss. The following group sessions emphasized motivation and changes in lifestyle. Furthermore, the
sessions focused on emotional aspects of a sedentary
behavior, as well as on topics related to nutrition, physical
activity and co-morbidities as a consequence of obesity. The
participants were encouraged to use a food diary from the
start of the treatment period.
The sessions took place weekly the first 6 months. From
6 to 12 months the participants met for monthly sessions,
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The 2nd year the patients met 10 times. Totally, there were 40
group meetings during the two-year-period. During the
course of the various meetings, the group itself soon
assumed the role of a therapeutic resource.
The group leaders aimed to facilitate the group dynamics
where participants shared attitudes and experiences, supported each other, and found working solutions together.
The participants signed a contract at the outset of the
study. This contract contained internal confidentiality agreement in the group, and rules for attendance and absence.
No special diet or weight-loss drugs were prescribed, but
the patients were encouraged to follow the guidelines of the
Norwegian National Council of Nutrition [16].
A main focus in the treatment was to motivate to
increased physical training and activity. In this part of the
approach, the group collaborated with a physiotherapist.
During the first months when the exercise took place in a
swimming pool, the participants were guided by a physiotherapist. Moreover, a main goal was to help participants
choose activities that they enjoyed and that could be implemented in their everyday life. The patients were motivated to
engage in both strength training and endurance training.
They were encouraged to use an exercise diary as well as a
pedometer as aids in exercising and training.
Individual consultations by a hospital internist took place
bi-annually, and by a trained nurse or a psychologist when
needed. Changes in medications were made on an individual
basis, either by the patient’s general practitioner or by a
hospital physician.
During the successive group meetings, as the participants
gradually attained increased insight into the relationship
between lifestyle and weight, the responsibility for their lifestyle changes were transferred from the coach to themselves.
Toward the end of the intervention, they were expected
to take more part in improving their own health and therefore
were made responsible for their own priorities in relation to
choices of activities, food and drinks.
The two-year intervention period was terminated by a
complete medical examination and an evaluation and
summary of results, experiences and further motivation.
Outcome Variables and Data Collection
Blood pressure, weight and waist circumference were
examined. Blood samples were drawn at start of the study
and repeated after 6, 12, 18 and 24 months.
Patient data were stored in the hospital computer system
and were obtained from medical documentation and laboratory tests. Blood samples were analyzed by standard
methods at Innlandet Hospital. In two cases laboratory test
results were obtained from the patients’ general practitioner.
The weighing of each patient was carried out just before the
group session or before the individual counseling hours. The
scale used throughout the study was approved for use in
hospitals, and had internal controls, and calibration. Waist
measurement was standardized, and was measured at the
midpoint between the lateral lower ribs and iliac crest.
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Statistics
Normally distributed continuous data were presented by
mean values with standard deviation (SD). Non-normally
distributed data were presented by the median value. Paired
t-test and non-parametric analysis (Wilcoxon signed-rank
test) were used in comparisons of normally distributed and
non-normally distributed continuous paired data, respectively. A two-sided p-value <0.05 was considered statistically
significant. Calculations were carried out using the SPSS
version 15.0 for Windows (SPSS Inc., Chicago, Illinois,
USA).
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few cases they were adjusted, during the intervention period.
The final evaluation of the food diaries of the participants
indicated that at least 80% had succeeded in establishing a
regular pattern of meal intakes.
Table 2.

Patient Characteristics (n=69) Listed as Mean and
Standard Deviation (SD) before and after 2 Years of
Lifestyle Treatment

Weight (kg)
2

RESULTS
Average weight and BMI at the start of the intervention
period were 122 kg and 41.6 kg/m2, respectively (Table 2).
The total reduction in weight and BMI was 10.5% after two
years. The results after 6, 12, 18 and 24 months of the
intervention, showed an increasing weight loss over the
whole period (Fig. 1), but the fastest rate of weight reduction
was observed during the initial 6-month-period. Average
weight loss was 10.8 kg for women and 17.3 kg for men
during the treatment period. The reduction in waist circumference was in average 7%. Significant reductions in systolic
and diastolic blood pressure, cholesterol and triglycerides
were also observed (Table 2). The criteria for metabolic
syndrome were met by 93% before intervention and 76%
after the two-year lifestyle intervention. Approximately 10%
of the group had an almost equal weight reduction, about
30%, as that achieved by obesity surgery [21, 22]. No
reported adverse events in our group were ascribed to the
lifestyle intervention.
Before treatment, 20% of the subjects used lipid-lowering drugs. The corresponding figures for antihypertensive
therapy, as well as for anti-diabetic medication, were 30%.
Their treatment regimens were not terminated, although in a

At Baseline

After 2 Years

P-Value

122 (22)

109 (20)

0.000

BMI (kg/m )

41.6 (5.9)

37.5 (5.5)

0,000

Waist circumference (cm)

125 (14)

114 (15)

0.000

HbA1c (%)

6.1 (1.1)

6.0 (1.0)

0.059

Fasting glucose (mmol/l)

6,5 (1.9)

6,3 (2.0)

0.378

Uric acid (mmol/l)

370 (95)

355 (92)

0.121

Cholesterol (mmol/l)

5.3 (0.9)

5.0 (1.0)

0.002

LDL (mmol/l)

3.4 (0.6)

3.2 (0.9)

0.024

HDL (mmol/l)

1,28 (0,3)

1,26 (0,3)

0,494

Triglycerides (mmol/l)

1.5 (0.6)

1.3 (0.6)

0.003

Systolic BP. (mm Hg)

140 (21)

132 (16)

0.003

Diastolic BP. (mm Hg)

87 (11)

81 (9)

0.000

DISCUSSION
In this study, the intensive lifestyle intervention resulted
in a mean weight loss of about 10% in morbidly obese
subjects who completed the 2-year program. A similar
weight loss was obtained in the cohort of 141 subjects,
according to our quality assurance program. This is identical
with the weight loss recently reported among a group completing intensively treatment in the Louisiana obese subjects

Fig. (1). Mean values for weight reduction during the two-year-period of treatment in the studied group (n = 69).
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study [8]. However, their study in the primary health care
had a 51% completion rate, whereas 90% completed the
present study on patients referred to the secondary health
care.
Compared with other recent studies, the treatment
regimen used in our program resulted in significant health
benefits. In a Finnish intervention study of obese people at
high risk for diabetes, the four-year incidence of type-2
diabetes decreased by nearly 60% although the average
weight loss was less than 5% [17]. In another prospective
Nordic study, obese subjects were treated with a low-energy
diet during an initial 8-week-period, before randomization
either to lifestyle intervention or to the same lifestyle
intervention including a weight-reducing drug. After three
years, the drug treated group achieved an average weight
loss of 8% and the group with lifestyle intervention lost 6%
of their weight [18].
A retrospective study of patients who had completed
intensive intervention at the Ebeltoft clinic in Denmark
showed a sustained weight loss of about 5% two years after
starting the intervention program [19].
The weight loss of about 7% observed in our study after a
6-month-period of weekly sessions is comparable to the
results recently reported by Swetkey et al. [20]. However, in
contrast to their participants, our attendants continued to lose
weight during the subsequent months. Thus, after one year
our intensive approach led to a mean weight loss of about
9%, which is comparable to the results recently reported by
Hofsø et al. [9] and Martins et al. [21], the latter study
reporting means ranging from 5% to 15% by using different
conservative regimens for one year. Moreover, the weight
loss in our study was even better than weight loss of 5%
reported by Martins et al. [22] in a hospital outpatient
program.
The health benefits of 10% weight reduction and weight
loss maintenance have both psychosocial and metabolic
aspects. We are aware of the limitations of the study do to
lack of controls and the non-randomization. But we believe
that our findings are important in determining the effectiveness of repetitive cognitive and life style interventions in
weight loss management, and the effectiveness of maintained
weight loss over a long period of time.
The metabolic health gain is illustrated by the substantially decreased number of patients with metabolic syndrome, observed in our cohort. The relatively positive results
obtained in our study may be related to the recruitment of
patients from the primary to the secondary health care. Thus,
the selection of patients implies that the subjects experience
a motivation for treating their own disease. The relatively
high percentage completing the program may be associated
with the selection or the intervention process. However, 10%
of the participants left the intervention program before its
termination. In addition, almost 20% could have been
classified as non-responders with a weight reduction of less
than 5%.
The implementation of the program into the primary
health care is a challenge needed to be met in the future. Our
initial goal was to identify factors that facilitate or prevent
the patients’ motivation for changing their lifestyle over
time. The future challenge will be to motivate morbidly
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obese patients to stay focused in changing their lifestyle by
making behavioral adjustments. Further long-term studies in
lifestyle intervention are needed in order to fully understand
why weight maintenance and changes over time are so difficult. Therefore, future focus should be to study the biochemistry of the human body when weight changes take place and
after a longer weight maintenance period. However, this was
beyond the aim of this study.
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