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Abstract

Background: Overweight, obesity and associated conditions are major public health concerns in Norway. The
prevalence of overweight and obesity in the general population in Norway is increasing, but there are limited data
on how the situation is in hospitals. This study aimed to find the prevalence of overweight and obesity, and
explore the associations of overweight, obesity and its related medical conditions in an adult in-patient sample at
specified somatic and psychiatric departments at St. Olavs Hospital, Trondheim.

Results: A total of 497 patients participated. The mean BMI for the total sample at screening was 25.4 kg/m2. The
prevalence of overweight and obesity was 45.1%. There was a higher association of overweight and obesity among
patients aged 40–59 years (OR: 1.7) compared to those being younger. There was no significant difference between
the somatic and the psychiatric samples. In the somatic sample overweight and obesity was associated with
obesity-related conditions for both genders (OR: 2.0 and 2.1, respectively), when adjusted for age.

Conclusion: The substantial prevalence of overweight and obese patients may pose a threat to future hospital
services. To further address the burden of overweight and obesity in hospitals, we need more knowledge about
consequences of length of stay, use of resources and overall cost.
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Background
During the past decades it has been reported an increas-
ing prevalence of overweight (BMI ≥ 25 kg/m2) and
obesity (BMI ≥30 kg/m2) worldwide [1,2]. Also in
Norway, the prevalence of overweight and obesity has
increased over the last twenty years [3]. Type 2 diabetes
mellitus (T2DM), cardiovascular diseases (CVD) and
cancer are by far the leading cause of mortality in the
world, and they are all associated with overweight and
obesity [4]. There is an increased disease risk in adults
with excess abdominal fat and high body mass index
(BMI) [5]. The associated socio-economic costs are ex-
tremely high and also likely to increase [6].
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In clinics and public hospitals in the United States
(USA) studies of overweight and obesity among adult
outpatients has shown prevalence rates around 80%
[7,8]. It is found that obesity itself significantly extend
the length of stay in hospital of patients treated for dif-
ferent causes [9]. Further, among hospitalized patients
75.0% had one or more obesity-related condition(s) [7].
A Brazilian study of admissions at hospitals showed that
diseases associated with overweight and obesity had a
significant impact on hospitalizations [10]. In Ireland,
hospital discharges related to overweight and obesity has
increased alarmingly [11]. A Swedish cohort study found
that overweight and obesity implied increased risk for
hospitalization [12].
In Norway there are no studies targeting the preva-

lence of overweight, obesity and the associated condi-
tions in hospital settings. Thus, the aim of this study was
to find the prevalence of overweight, obesity and explore
the associations of overweight, obesity and its related
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medical conditions in an adult Norwegian hospitalized
sample.
This article reports an image of the impact of overweight,

obesity and its related diagnoses at a Norwegian hospital.

Methods
This study was based on a cross-sectional study design
where adult inpatients at selected departments at St.
Olav’s Hospital, Trondheim University Hospital were
assessed at a specified time point.

Participants
The study sample consisted of 497 adult patients (18 years
or older) from somatic (n = 356) and psychiatric (n = 141)
departments, who were hospitalized a specific day and hour
in spring 2007. Totally 532 patients were hospitalized at se-
lected departments at the inclusion time, but 23 patients
were excluded from measures (terminal or too somatically
ill = 11, to disabled = 4, in a too bad psychiatric shape = 7,
pregnant women = 1) and 12 patients declined to partici-
pate (93.4% participation rate).

Measures
Gender, age, height and weight (for BMI), and diagnoses
were collected. Standardized height measurement was used
to measure height. Height was measured without shoes and
noted to the nearest centimeter. Newly recalibrated hospital
scales were used to do the measure of weight. The subjects
were weighted wearing light clothing and without jacket,
shoes or outdoor garments, and the weight were noted to
the nearest half kilogram. BMI was calculated and criteria
for underweight, normal weight, overweight, and obesity
used in the present study were consistent with the defini-
tions set forth by the World Health Organization (WHO)
where underweight = BMI ≤18.5 kg/m2, normal weight =
BMI 18.5-24.9 kg/m2 overweight = BMI 25.0-29.9 kg/m2

and obesity = BMI ≥30 kg/m2 [13]. Obesity-related condi-
tions used were those diagnoses with well-established epi-
demiological associations with obesity: T2DM (E11-E 14),
hypertension (I10- I 15), dyslipidemia (E 78.0-E 78.9), and
coronary artery disease (I 20- I 25, I 70- I 79), osteoarthritis
(M 15- M 19), cerebral vascular accident (I 60- I 69), chole-
lithiasis (K 80) and sleeping apnea (G 47 3) [14].

Study procedures
Patients who gave informed consent to participate, or had
measured data from the hospital records to do a retrospect-
ive chart review, were included in the data collection. The
data was collected by trained nurses at each selected de-
partment at the hospital. The patients who did not have
their height and weight in their chart, got an information
letter where they were informed about the nature of the
study, and they reported back to the responsible nurses
their personal consent. All data collected were anonymous;
there were no names of individuals, or other id number re-
ferring back to the participants. The survey was approved
by the Norwegian Data Inspectorate and the Regional
Ethical Committee for Medical Research.

Statistical analysis
Statistical Package for the Social Sciences for Windows
(SPSS Inc. Illinois, US, version 16.0) was used to analyze
the data. The material was controlled before the analysis.
The continuous variables for males and females were

tested for normality by results of the Kolmogorov-
Smirnov Statistic. This was done separately for males
and females. All the continuous variables had significant
results (p < 0.0001), suggesting violation of the assump-
tion of normality. They were transformed to fit the nor-
mality distribution and independent sample t-test with
and without equal variance (based on Levene’s test) was
further used to investigate difference in gender, and dif-
ference at somatic and psychiatric departments for each
of the continuous variables.
Logistic regression analysis (with the method Enter)

was first used to study associated factors with having a
BMI tied to overweight and obesity (≥ 25 kg/m2) vs.
underweight and normal weight (≤ 25 kg/m2) together.
Unadjusted and adjusted logistic regression analyses,
were performed by departments (somatic and psychi-
atric), gender and age strata as independent variables.
The second outcome, in the somatic sample, having
obesity-related conditions or not, was studied in crude
and adjusted odds ratio analysis stratified by gender.
BMI categories and age strata were independent vari-
ables that were adjusted for. Gender and age had an
interaction effect. Statistical significance was set at
p ≤ 0.05 for all comparisons.

Results
Sample characteristics
A total of 497 hospitalized adult patients at St. Olavs
Hospital participated in the study, of whom 243 (48.8%)
were males. The mean BMI for the total sample at
screening was 25.4 kg/m2. The general characteristics
(age, height, weight and BMI) of the male and female
patients studied according to somatic and psychiatric
departments are presented in Table 1.

Prevalence and associations of overweight and obesity
Totally for this study, 224/497, 45.1% were overweight
or obese (≥ 25 kg/m2). A number of 133/497, 26.8% were
overweight and 91/497, 18.3% were obese. The preva-
lence of overweight and obesity was quite similar at the
somatic departments (i.e. 163/356, 45.8%) and at the
psychiatric departments (i.e. 61/141, 43.3%), see Table 2.
In total, nearly half of the males (i.e. 115/243, 47.3%)
and females (i.e. 109/254, 42.9%) were either overweight



Table 1 Basic characteristics of study sample by departments and gender (N = 497)

Somatic (N = 356) Psychiatric (N = 141)

Variables Males (n = 194) Females (n = 162) Males (n = 49) Females (n = 92)

Age(yrs) 65.27 (17.75) 63.20 (19.91) 38.39 (14.09) 42.82 (18.61)

Height(cm) 177.38 (7.76) 164.51 (7.22) 178.41 (8.06) 165.45 (6.58)

Weight(kg) 79.51 (18.57) 69.53 (17.14) 81.87 (17.98) 69.23 (17.42)

BMI (kg/m2) 25.19 (5.30) 25.67 (6.44) 25.59 (4.69) 25.28 (6.08)

Yrs = years, cm = centimeter, kg = kilograms, BMI = body mass index.
()Standard deviation.
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or obese. The prevalence of overweight and obesity was
not statistically significant associated with gender or de-
partments. In crude and adjusted odds ratio analyses,
the odds for overweight and obesity was statistically sig-
nificant increased for the age strata of 40–59 years com-
pared to those being younger, OR being 1.76 (CI =1.0-
3.0) and 1.73 (95% CI = 1.0-3.0), respectively (Table 2).

Obesity-related conditions in the somatic sample
Since only one person (1/141, 0.7%) in the psychiatric
sample was diagnosed with an obesity-related condition,
analysis of obesity-related conditions in this subgroup
was made impossible. The conditions reported in the
somatic sample were: T2DM, hypertension, dyslipid-
emia, coronary artery disease, osteoarthritis, cerebral
vascular accident and cholelithiasis. In total, 232 obesity-
related conditions (69 main- and 170 secondary condi-
tions) were registered in a little less than half of the
somatic patients (i.e. 144/356, 40%). The clinical diagno-
sis of obesity was documented as a main diagnosis in
only three of the 91 patients (3.3%) with a BMI of ≥
30 kg/m2.
Table 2 Unadjusted and adjusted odds ratio (OR) with
95% confidence interval (CI) for overweight and obesityA

in relation to departments, gender and age strata
(N = 497)

N (%) OR (95% CI) Adjusted OR (95% CI)

Departments

Psychiatric 61 (43.3) 1.0 1.0

Somatic 163 (45.8) 1.11 (0.61, 1.33) 1.05 (0,66, 1.67)

Gender

Males 115 (47.3) 1.0 1.0

Females 109 (42.9) 1.19 (0.84, 1.70) 1.16 (0,81, 1.67)

Age strata (yrs)

18-39 21 (41.2) 1.0 1.0

40-59 30 (61.2) 1.76 (1.04, 2.98) 1.73 (1.01, 2.96)

60-79 52 (50.5) 1.54 (0.97, 2.45) 1.47 (0.87, 2.48)

≥80 12 (30.0) 0.83 (0.46, 1.48) 0.79 (0.42, 1.51)
ACategory definitions are based on World Health Organizations (WHO’s)
cutoffs. Underweight and normal weight = BMI ≤ 25 kg/m2, Overweight
and obesity = BMI ≥ 25 kg/m2.
In crude and adjusted analyses, the odds for having
obesity-related conditions were about doubled among
both male- and female patients being overweight or
obese compared to those being normal- or under-
weighted. The age adjusted odds for obesity-related con-
ditions was in males and females 2.0 (95% CI = 1.11-
3.74) and 2.1 (95% CI = 1.0-4.4), respectively (Table 3).
Higher age increased the odds for obesity-related condi-
tions, and especially in the oldest females (OR: 11.9, 95%
CI = 2.9-48.5 in females 80 years or more).

Discussion
As the first study to detect the prevalence of overweight,
obesity and related conditions in a Norwegian inpatient
sample; we found overweight and obesity common as a
total of 45.1% were either overweight or obese. Those aged
40–59 years had a higher risk (OR: 1.7) of being overweight
and obese compared to those aged 18–39 years. Obesity-
related conditions were more pronounced in 60–79 year
olds and ≥ 80 year olds, for both male- (OR: 3.7 and 3.9)
and female (OR: 3.5 and 11.9) patients. There was no differ-
ence between the somatic and psychiatric samples in terms
of being overweight or obese. Only 3/91 patients (3.3%)
with a BMI of ≥ 30 kg/m2 had documented a clinical diag-
nosis of obesity.

Comparisons
As one could expect, the odds for being overweight or
obese in the hospitalized adults were increased in those
aged 40–59 years A study at an hospital in the USA have
reported the highest mean BMI within the same age strata
[15] and a Swedish study found obese patients to have in-
creased risk of more acute hospital admissions and more
bed days when they were in the same age strata [12].
A review has found that secular trends of the overweight

and obesity-related diseases indicate the emerging disease
impact of the obesity epidemic [16]. In the somatic depart-
ment in our study 40.0% of the patients had one or several
obesity-related conditions which is a lower proportion than
reported from an hospital in the USA (75.0%) [7]. In the
psychiatric department, only one patient had an obesity-
related condition reported in the medical record. Studies
have reported weight gain to be associated with the use of



Table 3 Unadjusted and adjusted odds ratio (OR) with 95% confidence interval (CI) for having obesity-related
diagnoses at somatic departments by gender (N = 356)

Males Females

Crude OR Adjusted OR Crude OR Adjusted OR

BMI-categoriesA

Under/normal 1.0 1.0 1.0 1.0

Over/obese 1.84 (1.03, 3.26) 2.03 (1.11, 3.74) 1.97 (1.03, 3.77) 2.09 (0.99, 4.41)

Age strata (yrs)

18-39 1.0 1.0 1.0 1.0

40-59 1.90 (0.55, 6.59) 1.62 (0.46,5.72) 0.73 (0.14, 3.61) 0.66 (0.13, 3.32)

60-79 3.80 (1.32, 10.97) 3.71 (1.27, 10.85) 4.10 (1.09, 15.37) 3.48 (0.91, 13.28)

≥ 80 3.40 (1.07, 11.01) 3.87 (1.18, 12.66) 12.00 (2.98, 48.26) 11.89 (2.91, 48.51)
AWHO’s cutoffs. Under/normal = BMI ≤ 25 kg/m2, Over/obese = BMI ≥ 25 kg/m2.
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many psychotropic medications, including antidepressants,
mood stabilizers and antipsychotic drugs [17], but in this
study we did not have any information about medications.
However, studies from the general population have shown
that increased weight occurs frequently in persons with cer-
tain mental disorders, and may be particularly relevant in
mood, anxiety, and personality disorders [18,19]. Also, in
general population studies, a wide range of somatic diseases
have been found associated with increased weight [1,4]. In
the present study, we found no differences between the
prevalence of overweight and obesity in somatic and psy-
chiatric departments, which may be explained by the type
of subgroups they represent of the normal population.
It may be difficult to compare studies from hospitals

internationally because of differences in the organiza-
tions of the hospitals, diagnoses treated, ethnicity, age,
social inequalities and disease panorama of the patients.
With these restrictions in mind we would like to men-
tion that an hospital study from USA reported an even
higher mean BMI (30.8 kg/m2) [7] and found overweight
and obesity much more prevalent [7,8] than the results
from this study, which may reflect the prevalence of
overweight and obesity in the USA [20]. This hospital
sample, as a sub group of the general Norwegian popula-
tion may reflect the rising prevalence of overweight and
obesity in Norway [3,21]. However, in the present study
the mean BMI at St. Olavs Hospital seemed to be lower
than the mean BMI of the general population at the
same time period [3]. More specifically, prevalence of
overweight and obesity seemed lower and the prevalence
of underweight seemed higher in the hospital compared
to the general Norwegian population [3].

Limitations and strengths
Several limitations and strengths of this study must be
considered.
The present cross-sectional design gives limited ability

to elucidate causal relationships between risk factors and
overweight and/or obesity. Even if it is a significant dif-
ference in obesity-related conditions among overweight
and obese patients compared to those with underweight
and normal weight, it does not necessarily mean that it
is because of overweight and obesity. It must be taken
into consideration that it can be other confounding fac-
tors like smoking, physical activity, and genetic heredity
that may have caused some of the conditions.
Because of the cross sectional study design we cannot

say anything about age contributes to the occurrence of
obesity-related conditions or if excess weight over time
contributes to diagnoses. Nevertheless, we can see that
obesity-related conditions were more pronounced in
older patients.
Furthermore, due to the design of the study, we can-

not state anything about the length of stay of
hospitalization at time of data collection.
In our study, the measuring of height and weight was

done with the same procedure of trained nurses. The
scales were newly controlled and recalibrated so the
measures of the weights were valid. The staffs could col-
lect the data via retrospective chart reviews if this infor-
mation existed (not older than two weeks). Otherwise
the weight were measured rather than self-reported,
which strengthens the study. Self-reported height and
weight may lead to misclassification of the prevalence of
obesity, as participants overestimate or underestimate
height, weight or both [22].
The prevalence of overweight and obesity may look

different when the different measurements of overweight
and obesity are used; BMI, waist-hip-ratio, waist circum-
ference and skin fold thickness. The WHO’s limits of
BMI categories have proven to be fairly robust for classi-
fying obesity across populations. Because it may not cor-
respond to the same degree of fatness in different
individuals it should be considered as a rough guide [1].
However, these had likely little overall impact on the
analysis as the BMI was the most likely measure to use
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because it provides the most useful population-level
measure of overweight and obesity as it is the same for
both sexes and for all ages of adults.
Despite the limitations, the findings add to our under-

standing of the epidemiology of overweight and obesity
in an adult Norwegian in-patient population. Further-
more, this study provides new data from St. Olavs
Hospital, University Hospital of Trondheim, Norway.

Future challenges
The increasing prevalence of obesity and its related condi-
tions are likely to pose a serious challenge to the health care
systems in western countries [23]. The obesity epidemic is
an actual public health crisis which is global and is affecting
countries all over the world both in countries with both
high- and low- income [1]. This study was a beginning of
the determination of the magnitude of the overweight and
obesity problem in Norwegian hospitals.
According to the health burden and the fact that obes-

ity is increasing in the Norwegian population, the results
of this study indicate that obesity and related conditions
may be under-documented in hospital settings. As men-
tioned previously, only one patient was diagnosed with
T2DM in the psychiatric sample, which may indicate an
under-registration in diagnoses of psychiatric patients.
Also the rate of patients diagnosed with obesity may
have been under-documented when only a few patients
were diagnosed with obesity. Svendsen et.al found that
obese patients with T2DM are seldom correctly regis-
tered with the secondary diagnosis of obesity [24]. Also
in one hospital in USA they found that obesity was doc-
umented in only a few portions of the obese patients [7].
In another hospital from USA were 49% of admitted pa-
tients obese, and obesity was only documented in 19% of
the admission notes [25]. Results from studies among
providers suggest that providers do not document obes-
ity because it is not considered to be an acute issue.
They also elect not to address obesity because of three
main reasons; they lack the time, the knowledge, and
they are in believes that their efforts will be unsuccessful
[25]. It is also possible that health care professionals pay
more attention to the complications of obesity rather
than to obesity itself.
A question that still remains unanswered is whether over-

weight and obese patients have longer hospital stays in
Norwegian Hospitals. Future studies in Norway should try
to investigate connections between overweight, obesity and
duration of hospitalization. Literature from other countries
has found higher proportion of hospitalizations related to
obesity-associated conditions [11,12,26,27]. Additional,
studies have found hospital-treatment costs higher for
obese and overweight patients than normal weight patients
[10,11,27,28]. It would also be interesting to get more
knowledge about the use of medications, and equipment
related to overweight and obese patients in Norwegian hos-
pitals, which also is an aspect of economic impact. Assess-
ment of the infrastructure; the use of beds and workload
on patients with increased weight may be a future challenge
for the hospitals. Overweight and obese patients may
already be an undocumented problem affecting both hospi-
tals and the primary health care. More research would help
to address the burden of overweight and obesity in Norway.
It had been additional knowledge to repeat the study in
Norwegian hospitals and conduct a multicenter study in
the future to see differences in time trends and longitudinal
investigate the development in prevalence of overweight,
obesity and related diagnoses in hospitalized patients. Regu-
lar time trend monitoring of overweight, obesity and related
conditions are essential regarding treatment, management
and to initiate preventive strategies.

Conclusions
In summary, excess body weight appears to be quite
common among somatic and psychiatric patients at a
Norwegian Hospital. There were no differences between
the somatic and psychiatric sample regarding the preva-
lence of overweight, obesity or related diseases. We found
middle aged hospitalized people to be more associated with
being overweight and obese than their younger counter-
parts. Regardless of age; overweight and obesity are inde-
pendent associated with having obesity-related conditions
in the somatic sample.
If the prevalence rates of overweight and obesity in

Norway continue to increase we may see a high amount of
lifestyle diseases at the hospitals in the future. This study
encourages further research to increase knowledge of
lengths of stay and uses of resources related to overweight
and obese patients in Norwegian hospitals. How much
the epidemic of overweight and obesity influences the
Norwegian health care system is still unknown.

Competing interests
The authors declare that they have competing of interest.

Authors’ contributions
BK conceived the idea of the study in collaboration with IF and ASH. ISF
drafted the manuscript and ASH supervised writing and critically reviewed
the article. All authors were involved in determining the main contents of
the article. All authors read and approved the final manuscript.

Acknowledgements
IF were supported by educational grant from Kontaktutvalget, St. Olavs
Hospital and the Faculty of Medicine, Norwegian University of Science and
Technology.
We would like to thank the nursing staff at St. Olav University Hospital,
especially the head nurses at each somatic unit. We would gratefully
acknowledge Dr. philos Valentina Iversen for the good help of collecting
data at the psychiatric department.

Author details
1Department of Health Sciences, North-Trøndelag University College, Røstad,
7600 Levanger, Norway. 2Department of Public Health and General Practice,
Faculty of Medicine, Norwegian University of Science and Technology,
Postboks 8905 MTFS, 7491 Trondheim, Norway. 3Research Centre for



Følling et al. BMC Research Notes 2014, 7:115 Page 6 of 6
http://www.biomedcentral.com/1756-0500/7/115
Overweight and Obesity, St. Olavs University Hospital, Olav Kyrres gt. 6, 7006
Trondheim, Norway. 4Department of Cancer Research and Molecular
Medicine, Norwegian University of Science and Technology, Postboks 8905,
N-7491 Trondheim, Norway. 5St. Olavs University Hospital, Trondheim,
Norway.

Received: 1 October 2013 Accepted: 21 February 2014
Published: 27 February 2014
References
1. World Health Organization: Global Strategy on Diet, nutrition, and the

prevention of chronic diseases. http://www.who.int/dietphysicalactivity/
strategy/eb11344/strategy_english_web.pdf.

2. World Health Organization: Obesity and overweight—fact sheet N° 311.
http://www.who.int/mediacentre/factsheets/fs311/en/.

3. Midthjell KLC, Langhammer A, Krokstad S, Holmen TL, Hveem K, Colagiuri S,
Holmen J: Trends in overweight and obesity over 22 years in a large
adult population: the HUNT study, Norway. Clin Obes 2013, 3(1–2):12–20.

4. Mokdad AH, Ford ES, Bowman BA, Dietz WH, Vinicor F, Bales VS, Marks JS:
Prevalence of obesity, diabetes, and obesity-related health risk factors,
2001. JAMA 2003, 289(1):76–79.

5. Lindstrøm M, Isacsson SO, Merlo J: Increasing prevalence of overweight,
obesity and physical inactivity, two population-based studies 1986 and
1994. Eur J Public Health 2003, 13(4):306–312.

6. IOTF and EASO: Obesity in Europe—the case for action. http://www.iaso.org/
site_media/uploads/Sep_2002_Obesity_in_Europe_Case_for_Action_2002.
pdf.

7. Huang J, Marin E, Yu H, Carden D, Arnold C, Davis T, Banks D: Prevalence of
overweight, obesity and associated diseases among outpatients in a
public hospital. South Med J 2003, 96(6):558–562. (6):558–62.

8. Davis NJ, Emerenini A, Wylie-Rosett J: Obesity management: physician
practice patterns and patient preference. Diabetes Educ 2006,
32(4):557–561.

9. Chen Y, Jiang Y, Mao Y: Hospital admission associated with body mass
index in Canadian adults. Int J Obes 2007, 31:962–967.

10. Sichieri R, do Nascimiento S, Countinho W: The burden of hospitalization
due to overweight and obesity in Brazil. Cad Saude Publica 2007,
23(7):1721–1727.

11. Vellinga A, O’Donnovan D, De la Harpe D: Length of stay and associated
costs of obesity related hospital admissions in Ireland. BMC Health Serv
Res 2008, 8:88.

12. Ringback Weitoft G, Eliasson M, Rosèn M: Underweight, overweight and
obesity as risk factors for mortality and hospitalization. Scan J Public
Health 2008, 36(2):169–176.

13. World Health Organization: Global database on body mass index. http://apps.
who.int/bmi/index.jsp?introPage=intro_3.html.

14. World Health Organization: ICD-10 codes. http://apps.who.int/classifications/
icd10/browse/2010/en.

15. Ogden CL, Caroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM:
Prevalence of overweight and obesity in the United States, 1999–2004.
JAMA 2006, 295(13):1549–1555.

16. Schafer MH, Ferraro KF: Long-term obesity and avoidable hospitalization
among younger, middle-aged, and older adults. Arch Intern Med 2007,
167(20):2220–2225.

17. Canoy D, Buchan I: Challenges in obesity epidemiology. Obes Rev 2007,
8(1):1–11.

18. Ruetsch OVA, Bardou H, Martin P, Vacheron MN: Psychotropic drugs
induced weight gain: a review of the literature concerning
epidemiological data, mechanisms and management. Encéphale 2005,
31(4):507–516.

19. Barry DPR, Petry NM: Gender differences in associations between body
mass index and DSMIV mood and anxiety disorders: results from the
national epidemiologic survey on alcohol and related conditions.
Ann Epidemiol 2008, 18(6):458–466.

20. Simon GE, Von Korff M, Saunders K, Miglioretti DL, Crane PK, van Belle G,
Kessler RC: Association between obesity and psychiatric disorders in the
US adult population. Arch Gen Psychiatry 2006, 63(7):824–830.

21. Drøyvold WBNT, Kruger O, Holmen TL, Krogstad S, Midthjell K, Holmen J:
Change in height, weight and body mass index: longitudinal data from
HUNT Study in Norway. Int J of Obes 2006, 30(6):9359.
22. Danubio ME, Miranda G, Vinciguerra MG, Vecchi E, Rufo F: Comparison of
self-reported and measured height and weight: implications for obesity
research among young adults. Econ Hum Biol 2008, 6(1):181–190.

23. Ford ES, Mokhad AH: Epidemiology of obesity in the Western
Hemisphere. J Clin Endocrinol Metab 2008, 93(Suppl 1):1–8.

24. Svendsen OL, Rasmussen BS: Sporadic registration of obesity as
secondary diagnosis. Ugeskr Laeger 2002, 10;164(24):3193–3195.

25. Howe EE, Wright SM, Landis R, Kisuule F: Addressing obesity in the
hospitalized patient: a needs assessment. South Med J 2010,
103(6):500–504.

26. Hart CL, Hole DJ, Lawer DA, Smith GD: Obesity and use of acute hospital
services in articipants of the Renfrew/Paisley study. J Public Health 2007,
29(1):53–56.

27. Thompson D, Wolf AM: The medical- care cost burden of obesity.
Obes Rev 2001, 2(3):189–197.

28. Borg S, Persson U, Odegaard K, Berglund G, Nilsson JA, Nilsson PM: Obesity,
survival, and hospital cost-findings from a screening project in Sweden.
Value Health 2005, 8(5):562–571.

doi:10.1186/1756-0500-7-115
Cite this article as: Følling et al.: Overweight, obesity and related
conditions: a cross-sectional study of adult inpatients at a Norwegian
Hospital. BMC Research Notes 2014 7:115.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.who.int/dietphysicalactivity/strategy/eb11344/strategy_english_web.pdf
http://www.who.int/dietphysicalactivity/strategy/eb11344/strategy_english_web.pdf
http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.iaso.org/site_media/uploads/Sep_2002_Obesity_in_Europe_Case_for_Action_2002.pdf
http://www.iaso.org/site_media/uploads/Sep_2002_Obesity_in_Europe_Case_for_Action_2002.pdf
http://www.iaso.org/site_media/uploads/Sep_2002_Obesity_in_Europe_Case_for_Action_2002.pdf
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
http://apps.who.int/classifications/icd10/browse/2010/en
http://apps.who.int/classifications/icd10/browse/2010/en

	Abstract
	Background
	Results
	Conclusion

	Background
	Methods
	Participants
	Measures
	Study procedures
	Statistical analysis

	Results
	Sample characteristics
	Prevalence and associations of overweight and obesity
	Obesity-related conditions in the somatic sample

	Discussion
	Comparisons
	Limitations and strengths
	Future challenges

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


