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Abstract Chronic health problems may be related to
body mass index (BMI, kg/mz), but this has been best
documented in overweight and obese adults. The primary
objective of this study was to identify factors associated
with different categories of BMI in elderly men and women
from the general population, also including the lower cat-
egories of BMI. In a cross-sectional population survey
from the municipality of Tromsg, Norway we analyzed
associations between BMI and a wide range of chronic
disease conditions, lifestyle and socioeconomic factors.
BMI was categorized into six groups (<20, 20.0-22.4,
22.5-24.9, 25.0-27.4, 27.5-29.9, >30.0 kg/m?). The study
included 4,259 men and women aged 65 years and older
from the general population. We found low relative weight
(BMI < 20 kg/m?) to be associated with increasing prev-
alence of mental distress, hip fracture, smoking and low
handgrip strength. A U-shaped relation to BMI was found
for asthma and chronic bronchitis, poor current health and
low physical activity. The higher categories of BMI were
associated with low education level, a difficult economical
situation, diabetes mellitus and ischemic heart disease.
These results demonstrate that both low and high BMI are
associated with a wide range of prevalent conditions and
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diseases in elderly men and women. For the clinician the
findings emphasize the importance of nutritional assess-
ment as part of the medical evaluation of elderly patients.
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Introduction

The elderly population is rapidly growing. By 2050, it is
expected that one in three Europeans will be 60 years and
older [1]. Chronic health problems are common in later life
and may be closely related to nutritional status as reflected
by body mass index (BMI).

Most previous studies of associations between BMI and
various medical conditions have focused either on the
detrimental effect of obesity [2, 3], adult populations
without analysis of elderly participants in particular [4, 5],
or some selected chronic diseases [6, 7]. A number of
studies have found malnourished patients in hospitals or
community to be at increased risk of disease [8]. However,
there are few population-based studies of elderly persons
including all categories of BMI. Thus, important factors
associated with low BMI compared to other BMI catego-
ries in this age group may not have been identified.

@ Springer



184

J.-M. Kvamme et al.

The primary objective of the present study was to
address these problems by exploring relationships between
BMI and a wider selection of health-related variables in
elderly men and women from the general population,
including also the lower range categories of BMIL

Methods
Study population

The Tromsg study is a single centre, population-based
longitudinal study with repeated health surveys of the
municipality of Tromsg, Norway. The fourth cross-sec-
tional survey of the population was conducted in 1994—
1995. All inhabitants in the municipality aged 25 years and
more were invited and examined at a research centre. The
present analyses are restricted to participants aged 65 years
and older. A total of 5,892 subjects in this age group were
invited and 4,351 non-institutionalized persons attended
the survey. Among them, 92 persons were not willing to
take part in research or information concerning height and/
or weight was missing. Thus, 2,447 women and 1,812 men
with mean age (SD) 73.1 (5.6) and 72.3 (5.9) years,
respectively, were included in the analysis. The overall
attendance rate was 72%, declining with increasing age
(Table 1). In subjects aged <79 years old, 81% attended.

The survey was approved by the regional board of
research ethics, and each participating subject gave written
informed consent.

Categories of body mass index

Height and weight were measured without shoes in light
clothing. BMI was calculated as weight divided by the
square of height (kg/m?).

The BMI was in the main analyses divided into six cate-
gories (<20.0, 20.0-22.4, 22.5-24.9, 25.0-27.4, 27.5-
29.9, >30.0 kg/mz) and thereby included the WHO (World
Health Organization) definitions of low weight (<20 kg/m?),
overweight (25.0-29.9 kg/m?) and obesity (>30 kg/m?) [9].

Table 1 Participation in different age categories of elderly men and
women. The Tromsg Study

Age range (years) No. invited No. included Participation

rate (%)

Men Women Men Women Men Women

65-71 1,131 1,310 950 1,127  84.0 86.0
7278 820 1,089 603 847 735 T1.8

>79 489 1,053 259 473 53.0 449
Total 2,440 3,452 1,812 2,447 743 70.9
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Subjects with BMI < 18.5 kg/m* and 18.5-19.9 kg/m?
were merged in the analysis as only 80 subjects were in the
former group. Furthermore, in the main tables, we present
the results with BMI > 30 kg/m” as the top category due to
low number of cases of some of the considered clinical
conditions in obese subjects. In order to better describe
differences across the range of BMI, we divided the 20.0-
24.9 kg/m” and the 25.0-29.9 kg/m” brackets of BMI into
two groups, respectively.

The category of BMI < 20 kg/m” was in this study
classified as low relative weight and included the catego-
ries borderline underweight and undernutrition from the
ESPEN (European Society of Parenteral and Enteral
Nutrition) guidelines for Nutrition Screening [10].
BMI < 20 kg/m? has been proposed by several authors as
the cut-off value indicating risk of malnutrition in elderly
individuals [11, 12].

Medical conditions and lifestyle variables

A self-administrated questionnaire was completed by the
participants and included questions across a wide range of
diseases and symptoms, smoking habits, intake of alcohol,
social conditions, education, financial difficulties and level
of physical activity. Detailed information concerning
present and past smoking habits were classified into never,
previous or current smoking. Age of disease onset was,
except for cancer, also self-reported. We calculated the
time since diagnosis. Four groups of health-related vari-
ables were considered: (1) Specific medical conditions, (2)
Self-assessed current health, (3) Social and lifestyle char-
acteristics and (4) Functional level.

We selected nine symptomatic medical conditions pre-
valent in the elderly population that might have connection
to either low weight or obesity [8, 13]. Most of these
conditions were self-reported by answering survey ques-
tions as “Do you have or have you had....?” The consid-
ered conditions were cancer, mental distress, hip fracture,
asthma or chronic bronchitis, stroke, angina pectoris or
myocardial infarction and diabetes mellitus. We combined
asthma and chronic bronchitis in the analysis as a high
proportion responded positively for both diseases, and
comparable spirometry values in both groups were found in
a later evaluation of the same population [14]. Information
regarding angina pectoris and previous myocardial infarc-
tion were merged into the variable ischemic heart disease
(IHD). Data concerning history of cancer was obtained
from the Norwegian Cancer Registry. The latter are based
on mandatory registration.

The mental health was evaluated by means of an index
based on seven questions concerning different dimensions
of mental distress [15]. This mental distress index was
partly derived from the Hopkins Symptom Check List [16]
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and the General Health Questionnaire (GHQ) [17]. The
index has been compared with the Hospital Anxiety and
Depression Scale [18] and Hopkins Symptom Check List
with a reasonably good agreement also in elderly subjects.
A cut-off value of 2.15 has been proposed to identify
persons with significant mental distress [15].

The self-reported overall health was assessed by the
question “What is your current state of health?” with the
answer categories: Poor, not so good, good and very good.
In the analyses, the first two categories were merged
(labeled poor), as were the two last categories (labeled
good).

Information on marital status was obtained from the
National Population Register. Single marital status indi-
cates in our analyses that the respondent has never been
married, previously married or is a widow(er). Low edu-
cational level was defined as primary school only. Self-
reported current economical situation was evaluated with
four categories from very good to very difficult and the two
lowest categories were categorized as difficult. This ques-
tion was answered only by subjects aged 70 years and
above. Alcohol consumption was low and dichotomized
into drinking monthly or more frequently versus a lower
consumption.

We defined the participants as having low physically
activity if they reported lightly activity (not sweating or out
of breath) less than 1 h a week during the past year.
Handgrip strength of the non-dominant hand was registered
as kilopascal (kPa) generated by manual compression of
an air filled rubber bulb connected to a manometer.

A measurement below the median value for each sex,
respectively, was defined as low. All subjects aged 65-74
and a random sample (8% sample) of those aged 75-84
were eligible for measurement of grip strength and we have
data from 74% (2,555/3,473) of these subjects.

Data analysis

In addition to simple descriptive statistics, the difference in
the distribution of the BMI groups according to age group
or sex (Table 2) was tested with a chi-square test, as were
the relationships between the different dependent variables
considered and the categories of BMI (Table 3). We cal-
culated odds ratios for the different dichotomized chronic
diseases, social and lifestyle factors according to the six
different BMI categories using logistic regression
(Table 4). The upper-normal category according to WHO
[9], BMI 22.5-24.9 kg/mz, was chosen as the reference
category. The estimates were adjusted for sex, age (65-71,
7278, =79 years old) and smoking (current, previous and
never smoking). In addition, for each analysis displayed in
Table 4, we included, in a separate logistic regression
analysis, a cross product terms of sex and BMI to test for
interactions by sex. Furthermore, when the results from the
logistic regression analysis suggested a non-linear (typi-
cally U- or inverse J-shaped) relationship, we tested for a
non-linear relation with BMI by including as predictors the
BMI-categories (coded 1-6 as a continuous variable) both
as a linear term and a second order term. Similarly, when
the results from the logistic regression analysis suggested a

Table 2 Prevalence of different

categories of BMI in elderly gizrit;nge Men 25;79150 22;7203 37:9 259 nAH:(IZg?;
men and women, The Tromsg Women n=1127 n = 847 n =473 n = 2447
Study
BMI (kg/m2)
<185 Men 12 (11) 2.7 (16) 1.9 (5) 1.8 (32)
Women 1.5 (17) 2.0 (17) 3.0 (14) 2.0 (48)
18.5-19.9 Men 2.6 (25) 2.8 (17) 42 (11) 2.9 (53)
Women 3.6 (41) 4.0 (34) 1.9 (9) 3.4 (84)
20.0-22.4 Men 12.8 (122) 11.3 (68) 15.1 (39) 12.6 (229)
Women 11.8 (133) 11.1 (94) 15.4 (73) 12.3 (300)
22.5-24.9 Men 26.0 (247) 23.5 (142) 28.6 (74) 25.5 (463)*
Women 21.9 (247) 222 (188) 20.9 (99) 21.8 (534)
25.0-27.4 Men 29.7 (282) 30.3 (183) 31.3 (81) 30.1 (546)*
Women 21.9 (247) 20.8 (176) 21.8 (103) 21.5 (526)
27.5-29.9 Men 15.9 (151) 202 (122) 10.8 (28) 16.6 (301)
Women 16.9 (191) 17.8 (151) 16.9 (80) 17.2 (422)
Numbers are given as % (1) 30.0-32.4 Men 8.9 (85) 6.3 (38) 5.8 (16) 7.7 (139)*
% BMI categories with a Women 11.6 (131) 11.1 (94) 12.3 (58) 11.6 (283)
significant (P < 0.05) >325 Men 2.8 (27) 2.8 (17) 1.9 (5) 2.7 (49)*
difference between men and Women 10.6 (120) 11.0 (93) 7.8 (37) 10.2 (250)

women (Chi-square test)
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Table 4 Adjusted” odds ratios (95% confidence interval) for associations between socioeconomic factors, lifestyle, various medical conditions
and BMI in elderly men and women. The Tromsg Study

Variable

Socioeconomic factors
Single living
Lower education
Difficult economy
Life style
Current smoking
Alcohol > monthly
Low physical activity
Low muscle strength
Medical conditions
Poor current health
Mental distress
Hip fracture
Asthma/chronic bronchitis®
Stroke
Ischemic heart disease®
Diabetes mellitus
Cancer

Body mass index (kg/m?) P°
<20.0 20.0-22.4 22.5-24.9° 25.0-27.4 27.5-29.9 >30.0

1.23 (0.89-1.69) 1.04 (0.83-1.32) 1.00 1.04 (0.86-1.26) 0.97 (0.79-1.20) 1.20 (0.98-1.48) 0.37
1.00 (0.72-1.37) 1.12 (0.89-1.41) 1.00 1.35 (1.12-1.63) 1.48 (1.20-1.84) 1.59 (1.28-1.99) <0.001
1.21 (0.69-2.12) 1.34 (0.87-2.03) 1.00 1.32 (0.93-1.88) 1.54 (1.05-2.25) 1.68 (1.15-2.45) 0.13
3.62 (2.65-4.95) 1.72 (1.36-2.17) 1.00 0.73 (0.59-0.90) 0.49 (0.38-0.63) 0.46 (0.35-0.60) <0.001
0.72 (0.51-1.02) 0.86 (0.68-1.10) 1.00 0.88 (0.72-1.07) 0.80 (0.64-1.0) 0.72 (0.57-0.91)  0.066
142 (1.04-1.95) 1.04 (0.82-132)  1.00  1.05 (0.87-1.28) 1.34 (1.08-1.65) 1.89 (1.53-2.32) <0.001
2.82 (1.78-4.48) 1.12 (0.84-1.49)  1.00  0.73 (0.58-0.92) 0.63 (0.49-0.81) 0.92 (0.72-1.19) <0.001
1.90 (1.38-2.61) 1.32 (1,06-1.64) 1.00 1.09 (0.91-1.29) 1.36 (1.12-1.65) 1.88 (1.54-2.30) <0.001
1.75 (1.10-2.81) 1.12 (0.75-1.66) 1.00 1.04 (0.74-1.46) 0.85 (0.57-1.27) 0.96 (0.66-1.41)  0.14
2.04 (1.13-3.69) 0.86 (0.49-1.49) 1.00 0.84 (0.53-1.32) 0.52 (0.29-0.92) 0.44 (0.25-0.80) <0.001
1.79 (1.17-2.73) 1.25 (0.90-1.73) 1.00 1.24 (0.95-1.64) 1.14 (0.83-1.55) 1.80 (1.35-2.40) 0.01
1.65 (0.93-2.92) 0.95 (0.58-1.55)  1.00  1.07 (0.73-1.58) 1.21 (0.79-1.85) 1.30 (0.85-2.01) 0.43
0.75 (0.50-1.13) 0.79 (0.59-1.05) 1.00 1.25 (1.01-1.55) 1.44 (1.14-1.82) 1.46 (1.15-1.85) <0.001
0.80 (0.39-1.66) 0.86 (0.52-1.41) 1.00 0.85 (0.57-1.27) 1.18 (0.79-1.78) 1.98 (1.37-2.87) <0.001
1.49 (0.93-2.39) 1.08 (0.75-1.57) 1.00 1.09 (0.81-1.47) 0.94 (0.67-1.32) 0.91 (0.64-1.29) 0.46

BMI body mass index

% Adjusted for sex, age and smoking status (current, former and never smoking)

" Subjects with 22.5-24.9 kg/m? constitute the reference category

¢ At least one of the indicated diseases
d

e

P-value for overall testing of BMI for each variable

linear relationship, we tested for a linear relation with BMI.
A two-sided P-value <0.05 was considered statistically
significant.

Analyses were performed using SPSS statistical soft-
ware version 15.0 (SPSS Inc, Chicago Illinois. USA).

Results
Prevalence of different BMI categories

The overall proportion with BMI < 20 kg/m?* (low weight)
was 5.1%, BMI 20.0-24.9 kg/m2 (normal weight) 35.8%,
BMI 25.0-29.9 kg/m? (overweight) 42.1% and BMI >
30.0 kg/m2 (obesity) 16.9% (Table 2). The distribution of
the BMI groups differed significantly between the sexes
(P < 0.001). Obesity was more common in women than in
men (21.8% vs. 10.4%), whereas a comparable proportion
of women and men had BMI below 20 kg/mz, 5.4 and
4.7%, respectively. In women, no significant age difference
was seen between BMI categories, whereas in men,

@ Springer

At least one of the diseases myocardial infarction and angina pectoris

indications of an inverse linear relationship between age
and BMI was observed (P = 0.016).

Lifestyle, socio-economic status and medical
conditions

Characteristics of the participants according to BMI cat-
egory and sex are shown in Table 3. Compared to men,
women tended to live alone, have lower education and
consume alcohol less frequently. Current and previous
smoking was much more prevalent in men than in
women.

About 60% of the women and 50% of the men con-
sidered their overall current state of health to be poor or
not so good. Approximately one in five subjects reported
asthma, chronic bronchitis or IHD. The prevalences of
mental distress, diabetes mellitus and history of hip
fracture, stroke or cancer were between three and eleven
percent (Table 3). The median time since the first diag-
nosis of stroke, hip fracture and cancer was four, 6 and
7 years, respectively.
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Current smoking, mental distress and hip fracture were  Associations between BMI categories, lifestyle and
in both sexes more prevalent in the lower BMI categories.  disease prevalence
Asthma or chronic bronchitis and a poor current health
were more frequent both in the lower and higher BMI  Table 4 shows the adjusted associations between BMI and
categories. The higher BMI categories were associated  the prevalence of some chronic diseases, social and life-
with diabetes mellitus and IHD. style factors. The results for the medical conditions are

Fig. 1 Adjusted odds ratios for a 4-
associations between various
medical conditions and BMI in
elderly men and women (a-h).
Subjects with 22.5-24.9 kg/m>
constitute the reference
category. Error bars indicate
95% confidence interval.
Adjusted for sex, age and
smoking (current, former and

Poor current health b 45 Mental distress

never smoking). The Tromsg 0.25 0.254
Study T T T T T T T T T T T T
<20 20-22.4 22.5-249 25-27.4 27.5-29.9 =30 <20 20-22.4 225-249 25-27.4 275-299 =30
BMI BMI
¢ 49 Hip fracture d 4 Asthma/chronic bronchitis
24
2 17 ca
o o
0.5 0.5+
0.25 0.25-
T T T T T T T T T T T T
<20 20-22.4 225-24.9 25-27.4 27.5-29.9 230 <20 20-22.4 22.5-24.9 25-27.4 27.5-29.9 230
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displayed graphically in Fig. 1 as well. The test for inter-
action by sex was for all variables non-significant (P-val-
ues between 0.07 and 0.89) except for hand-grip strength
(P = 0.016). However, stratified analyses revealed the
same overall pattern also for this variable for men and
women, and we therefore report the values for men and
women combined in Table 4.

Low socioeconomic status was associated with the
higher BMI categories. Low physical activity was more
common both in the low weight and obese subjects,
whereas reduced muscle strength was related to low
weight. Current smoking was strongly inversely related to
BMI. In Table 4 we give the results for current versus
previous and never smokers combined as the results for
never and previous smokers were similar.

Diabetes mellitus and IHD were associated only with the
higher BMI categories; diabetes mellitus with obesity and
IHD both with overweight and obesity. Asthma or chronic
bronchitis and a poor current state of health showed a
U-shaped relation to BMI (P-value for a second order
term <0.05). The prevalence of mental distress and previ-
ous hip fracture were both inversely associated with BMI
(P-value for linear trend 0.05 and <0.001, respectively).
Figure le and h, may be suggest that both history of stroke
and cancer were related to BMI < 20 kg/m?, although
these associations did not reach statistical significance.

Discussion

The present study points out characteristics of the lower
and higher categories of BMI in elderly men and women.
The results demonstrate that low weight is associated
with fractures, mental distress, and low muscle strength.
U-shaped relationships with BMI were found for asthma or
chronic bronchitis, low physical activity and a general poor
current health. The higher weight categories were associ-
ated with IHD and diabetes. Low socioeconomic status was
associated with a high BMI. To the best of our knowledge
there is no other recent population-based study focusing on
all BMI categories assessing a similar wide range of con-
ditions in elderly persons.

The prevalence of low weight (BMI < 20 kg/m?) was
about five percent. This is in accordance with findings from
other community based studies [19, 20]. Both overweight
and obesity were in this population less frequent than
reported in studies of elderly individuals in the U.S. [21]
but at the same level as found in a study with data from
several European countries [4].

It could be assumed that low socioeconomic status
reflected by difficult economy and low education and,
should affect food habits adversely and predispose to a
lower BMI. A study of elderly admitted patients found
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education below 12 years to be a risk factor for malnutri-
tion [22]. In the present study, however, neither low edu-
cation level nor difficult economic situation were related to
low BMI. As earlier described in middle aged populations
[23], a lower educational level was associated with obesity.

We observed a strong negative impact of current
tobacco smoking on BMI. This has also previously been
reported [24], and may be explained by increased basal
metabolic rate [25] and impairment of smell and taste [26]
in smokers.

Alcohol intake was very moderate in this population.
Studies of hospital populations with more heavy drinkers
have demonstrated a negative impact of alcohol use on
nutritional status [27, 28].

Low physical activity, one aspect of physical function,
was in this study associated with both low weight and
obesity. A similar U-shaped relation between BMI and
functional impairment was found in another study of
community-dwelling elderly persons using a wider range of
assessment techniques [29]. We also found low handgrip
strength to be strongly associated with BMI < 20 kg/m?.
Grip strength, important for daily life activities, is a pre-
dictor of disability [30] in addition to an indirect measure
of lean body mass [31]. Low muscle mass in underweight
individuals may explain both a reduced handgrip and a
lower level of physical activity. Obesity has also in studies
by other authors found to be associated with an impaired
functional level [32]. Several mechanisms may explain
these findings, including obesity related reduction in flex-
ibility of movement and increased wear and tear on joints
[33]. Furthermore, both underweight and obesity may be
associated with diseases and conditions which in turn
increase the risk of functional impairment [32].

Self assessed current state of health represent an overall
subjective perception corresponding well with physicians’
assessments and other objective health measures [34].
Compared to the reference group, we found a higher fre-
quency of self-assessed poor health in both the higher and
lower categories of BMI including the lower normal cate-
gory of 20-22.4 kg/m*. A similar U-shaped relationship
was found when a corresponding question was used in a
study evaluating obesity among adults in several European
countries [4].

We found indications of increased mental distress
among participants with BMI below 20 kg/m®. The
symptoms of anxiety and depression are often overlapping,
especially in the more minor forms [35] and the index of
mental distress used in this study included both set of
symptoms. Our findings correspond with results from a
study of hospitalized elderly patients evaluating depressive
symptoms only [36]. However, a study of non-institution-
alized adult and elderly persons found an association of
both mood, anxiety and personality disorders to overweight
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and obesity, but not to underweight [37]. We did not find
any association between symptoms of anxiety or depres-
sion and the higher categories of BML

Hip fracture represents an acute incident often resulting
in persistent functional decline [38]. In this study, the
median time since the last hip fracture was 6 years and still
there was an inverse relation between hip fracture and
BMI. This is consistent with other studies [39, 40].
Underweight is a risk factor for osteoporosis [41], which in
turn increases the risk of a fall resulting in fracture. One
previous study found, even after adjustment for bone
mineral density, that underweight was associated with
fracture risk [42]. Insufficient protective padding over the
hips in underweight individuals is one important mecha-
nism [43].

We found a U-shaped association between chronic
bronchitis or asthma and BMI and this relationship was
retained when each variable was evaluated separately.
These two conditions cover a high proportion of patients
with chronic obstructive pulmonary disease (COPD) and
there is considerable overlap between the subtypes of
COPD [44]. Other community-based studies predominantly
in adult and not elderly populations have confirmed an
association of COPD to malnutrition and partly to obesity
[6, 45].

Pulmonary cachexia, commonly identified by a low
BMI, is an aspect of COPD characterized by both loss of
muscle mass with or without loss of fat mass [46]. This
muscle wasting is not completely understood, but may
involve an increase in peripheral muscular vulnerability to
oxidative stress [46]. The explanations of underweight in
COPD patients further include insufficient nutritional
intake because large meals can induce shortness of breath
[6]. Additionally, both activity-induced and daily energy
expenditure have been found to be increased in many of
these patients [47]. There may be several explanations for
the observed association between obesity and COPD,
including a direct affect on airway calibre through chest
wall restriction [6]. A more sedentary lifestyle in obese
people may affect breathing pattern and pulmonary func-
tion adversely [6].

Diabetes mellitus and ITHD were related to obesity, an
association well documented in the literature [2, 4] and
mainly mediated by an increase in insulin resistance [48].
Earlier studies comparing both adult and elderly popula-
tions have found the relative risk associated with over-
weight for diabetes mellitus [49] and IHD [49, 50] to
decline with age. In our study, the risk associated with
overweight was even more limited. We found IHD to be
the only disease with significantly increased prevalence in
the upper overweight category (BMI 27.5-29.9 kg/m?).
More research is needed to define the upper limit of healthy
weight in elderly individuals. However, as six out of ten

subjects are overweight or obese, affected cases in the
upper BMI categories constitute a high number.

Previous studies have shown malnutrition in acute
stroke patients to increase the risk of both in-hospital
mortality and a poor clinical outcome [51, 52]. In cancer
patients, weight loss is often an indication of poor survival
[53]. Consequently, survivor bias can explain the lack of
significant association found between cancer, stroke and
the lower BMI category in this study (Fig le, h). As the
median time since the first cancer diagnosis was 7 years,
the majority of these subjects were long-term survivors.

Our study has several strengths. All elderly men and
women in the municipality were invited, the participation
rate was high and a wide range of conditions was assessed.
BMI values were based on measured rather than self-
reported weight and height. Furthermore, including also the
lower end of the BMI spectrum, gives important informa-
tion about underweight individuals.

The use of BMI in an elderly population may be a source
of error as body composition is not measured accurately.
The relative fat mass is increasing in later life and at a given
BMI value, an older person will have a higher proportion of
the body as adipose tissue than a younger adult. Neverthe-
less, BMI is easy to use also in a clinical setting, has a
reasonable good correlation with body fat [54], it is repro-
ducible and it is the core measure in several nutrition risk
screening instruments [10]. Additionally, most of the vari-
ables included in our study are self-reported. This implies a
risk of misclassification, but this must be expected to be
non-differential in most situations.

The cross-sectional design of this study restricts the
possibility of cause-effect conclusions. For some of the
variables the expected direction may be from disease or
lifestyle variable to BMI category. This is likely for mental
distress and smoking. For other medical conditions such as
diabetes mellitus and IHD, a high BMI may increase the risk
of disease. In some situations, both mechanisms may be of
importance, thus creating a vicious circle. It has been shown
that hip fracture patients who are malnourished at admission
also lose weight during the course of the disease [55].

Conclusions

Our results demonstrate that both low and high BMI are
associated with a wide range of prevalent conditions and
diseases in elderly men and women. For the clinician this
emphasizes the importance of nutritional assessment as
part of the medical evaluation of elderly patients. Using
BMI alone, a cut off of 20 kg/m? identifies a subpopulation
at risk in the lower part of the BMI spectrum. At the
present time most attention is given to the link between the
higher BMI categories and diseases, but our findings
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suggest that moderate overweight constitutes a relatively
small health hazard in this age group.
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