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Abstract
Background: There is a worldwide obesity epidemic, but lack of a simple method, applicable for research or
clinical use, to identify individuals at high risk of weight gain. Therefore, the relationship of self-rated health and
10-year percent weight change was evaluated to determine if self-rated health would predict weight change.
Methods: From 1990 to 2008, adults aged 30, 40, 50 and 60 years were invited to health surveys that included
self-rated health and measured weight and height. ANOVA was used to evaluate the relationship of 10-year
percent weight change and self-rated health.
Results: The study population consisted of 29,207 participants (46.5% men). There was no relationship between
baseline self-rated health and 10-year percent weight change for middle-aged men or women.
Conclusions: Self-rated health is not able to predict weight change over a 10-year period in this age group.

Background
The obesity epidemic is occurring in many regions and
countries of the world. A dose-response relationship
exists between increasing obesity and an increasing burden of health problems, mainly cardiovascular diseases,
diabetes and cancers [1]. There are also important social
and psychological effects of obesity [2,3]. Most of the
increasing number of efforts to counteract the obesity
epidemic focus on promotion of weight loss and have
shown limited or no long-term success [4]. Some work
has been done to identify those at greatest risk for
weight gain with the idea that interventions targeted at
such individuals might be the most cost-effective [5].
More recently there has been increasing interest in seeking to identify those who will maintain body weight,
because weight maintenance may be easier to achieve
than weight loss with subsequent weight stability [4,6].
Also, primary prevention of weight gain may have the
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greatest chance of avoiding the morbidity and mortality
associated with excess body weight [7].
Self-rated health is known to both predict and be
associated with mortality [8] and many health conditions
[2,9-13], and to mainly reflect mental and physical
health status [14]. However, not all studies have found a
consistent association between poor self-rated health
and obesity [2,15,16]. Some investigators have found
that associations of poor self-rated health are lowest
among overweight middle-aged men and normal weight
women below 46 years of age [17], while others have
found the strongest relationship among middle-aged
men [18]. One study found that overweight or obese
adults were more than twice as likely to have self-rated
poor health [16]. Another study of female nurses (aged
44-69) found that those with normal weight and poor
self-rated health are at higher risk of later weight gain
than obese nurses [19]. Among adults the relationship
of self-rated health to body weight is inconsistent for
different age groups and for men versus women [17].
Few data exist about whether self-rated health is a predictor of future weight change or obesity.
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We were interested in determining whether self-rated
health would predict weight maintenance or change in a
middle-aged adult population. If so, this simple question
could be used quickly, easily, and inexpensively in a
clinical or public health setting. Using a large population-based study, we evaluated 10-year weight change
and determined if self-rated health at baseline could
predict weight change.

Methods
Setting and study population

Västerbotten County is located in Northern Sweden and
covers one eighth of the country. The Västerbotten
Intervention Programme (VIP) has previously been
described in detail [20]. VIP was initiated in 1985 to
reduce cardiovascular disease (CVD) mortality rates in
Västerbotten County, and successively implemented
throughout the county by 1991. All county inhabitants
are invited to a health examination the year they turn
40, 50 or 60 years old. Initially, 30 year olds were also
invited, but due to low participation rates and economic
restrictions, they were not invited after 1995. The crosssectional study participation rates were 48-57% during
1990-1995 and thereafter increased and have remained
at 66-67% since 2005. Participation rates in the 10-year
follow-up surveys were 63-72% during 2000-2005 and
have remained at 75-79% since 2005.
Surveys consist of questionnaires and health examinations administered by trained district nurses and include
assessment of traditional CVD risk markers and a comprehensive questionnaire regarding demographics, socioeconomic status, self-rated health and lifestyle habits. The
results of the examination are individually discussed with
each participant by a trained district nurse at the end of
the survey using motivational interviewing principles.
Health promotion activities are also suggested at that time.
This report is based on participants who were aged 30,
40 or 50 years at baseline and were initially surveyed
during 1990-1998. Each participant must have returned
for a follow-up visit 10 years later (2000-2008) and have
valid weight, height and self-rated health data. Individuals gave informed consent prior to each health
screening. The study was conducted in compliance with
the Helsinki Declaration and was approved by the regional Research Ethics Board in Umeå (08-131M).
Measurements

Self-rated health was based on the question: “How do you
assess your general health during the previous year?” There
were five alternatives: “very good”, “pretty good”, “somewhat good”, “pretty bad” and “bad” [21]. Assessment of
socioeconomic status included marital status (married/
partnership vs. single/divorced), education level (basic <10
yr, mid-level 10-12 yr, or high >12 yr) and type of
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geographic residence (city [Umeå], small town [Skellefteå
or Lycksele], or rural [smaller municipalities]). Family history of CVD and/or diabetes was defined as having
answered yes to at least one of the following questions: “Do
any of your parents or siblings have a history of myocardial
infarction or stroke?” and “Do any of your parents or siblings have a history of diabetes mellitus?” Tobacco habits
were categorized based on questions regarding smoking
and the use of Swedish oral moist tobacco (snus). Cigarette
smoking was categorized into never smokers, ex-smokers
and current smokers. Snus use was categorized into nonusers and current users. Physical activity was defined as
sedentary, moderate activity or physically active, based on
leisure time activity and mode of transportation to work.
Examinations were done in the morning after an overnight fast. Height and weight were measured in light
indoor clothing. Ten-year percent weight change was
calculated as the difference between body weight at 10year follow-up and baseline weight, divided by baseline
weight, and multiplied by 100. Body mass index (BMI,
kg/m2) was calculated. Capillary glucose and total cholesterol were measured using a Reflotron ® analyzer
(Boehringer Mannheim GmbH, Mannheim, Germany).
An oral glucose tolerance test was offered to all participants not known to have diabetes and with a fasting
plasma glucose <7.0 mmol/L [22]. Diabetes was defined
as a fasting capillary plasma glucose ≥7.0 mmol/L, or a
capillary 2-hour plasma glucose ≥12.2 mmol/L, or having answered “yes” to the question “Do you have diabetes?” Recumbent blood pressure was measured with a
mercury sphygmomanometer after 5 minutes of rest.
Statistics

All statistical analyses were performed with SPSS Statistics version 17.0. Ten-year percent weight change was
the outcome of interest. Separate analyses were performed for men and women. A drop-out analysis was
done with comparison of characteristics at base-line for
participants and non-participants to 10-year follow-up.
Because this was a longitudinal data analysis, only followup participants were further analysed. Base-line characteristics are given as distributions for categorical variables
and mean ± standard deviation for continuous variables.
The relationship between percent weight change and
categorical variables was tested by ANOVA and Spearman correlation coefficients. Graphic illustration of 10year weight change by self-rated health categories was
done with box-plot analyses.
One by five analysis of variance (ANOVA) was done for
10-year percent weight change and other continuous variables by self-rated health. Post hoc testing of ANOVA was
done with the Scheffe test. Comparison of percent weight
change to continuous variables was also done by visual
assessment of graphic distributions and Pearson
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correlation coefficients. Comparison of self-rated health
and categorical variables was done with Χ2 testing and the
relation between self-rated health and continuous variables
with Student’s t-test or ANOVA as appropriate.

Table 2 Demographic, socioeconomic and biologic
characteristics of the study population derived from the
Västerbotten Intervention Programme surveys
Men

Women

13,583 (46.5)

15,624 (53.5)

30 yr

2,487 (18.3)

2,698 (17.3)

40 yr

5,482 (40.4)

6,407 (41.0)

50 yr

5,614 (41.3)

6,519 (41.7)

Married

11,048 (81.9)

13,304 (85.6)

Not married

2,438 (18.1)

2,245 (14.4)

Basic

2,922 (21.6)

3,121 (20.1)

Mid-level

7,893 (58.4)

8,045 (51.8)

High

2,689 (19.9)

4,376 (28.2)

City

5,152 (37.9)

6,253 (40.0)

Small town

4,307 (31.7)

5,068 (32.4)

Rural

4,124 (30.4)

4,303 (27.5)

4,674 (34.7)

6,086 (39.4)

Number of participants, n (%)

Results
Of the 40,555 individuals who participated in VIP from
1990 through 1998, 39,723 were eligible for the 10-year
follow-up. A total of 2920 individuals were ineligible for
follow-up because 1854 had moved from the region,
1007 had died (2.5% during 10 years), and 59 were
excluded for another reason (such as change in person
number). Of those eligible, 30,168 (75.9%) participated
in the follow-up survey; of these, 46.6% were men and
53.4% were women. Table 1 shows the baseline characteristics of those who participated in the follow-up survey versus the non-respondents.
Participants who were missing values for weight at
baseline or the follow-up survey, baseline height, or selfrated health at either survey were excluded (n = 961),
leaving 29,207 participants. Table 2 provides

Age group, n (%)

Marital status, n (%)

Education level, n (%)

Geographic residence, n (%)

Family history of CVD or diabetes, n (%)
Self-rated health, n (%)

Table 1 Baseline demographic and socioeconomic
characteristics and BMI of the study population by
participant status at the 10-year follow-up survey

Very good

4,068 (29.9)

4,647 (29.7)

Pretty good
Somewhat good

6,701 (49.3)
2,313 (17.0)

7,392 (47.3)
2,690 (17.2)

Baseline characteristic

Pretty bad

408 (3.0)

719 (4.6)

Bad

93 (0.7)

176 (1.1)

Participants

Non-participants

n = 30,168

n = 9555

Male

46.6

50.4

Female

53.4

49.6%

30 years old

17.3

23.8

40 years old

40.6

40.3

Baseline

81.5 ± 11.7

66.9 ± 11.4

50 years old

41.6

35.8

10-year follow-up

85.3 ± 13.0

70.4 ± 12.6

Height at baseline, cm

178.7 ± 6.5

165.1 ± 5.8

Basic

22.2

22.5

Mid-level

53.6

52.0

Baseline

25.5 ± 3.3

24.6 ± 4.0

High

24.2

25.5

10 year follow up

26.7 ± 3.7

25.9 ± 4.5

25.0 ± 3.7

25.5 ± 4.2

Sex (%)

Physical activity level, n (%)

Age (%)

Education (%)

BMI (kg/m2), mean ± SD
Self-rated health (%)

Sedentary

3,219 (23.7)

2,135 (13.7)

Moderate activity

8,292 (61.2)

11,551 (74.0)

High activity

2,050 (15.1)

1,915 (12.3)

Weight, kg

Body mass index (kg/m2)

10-year percent weight change

4.7 ± 8.2

5.5 ± 9.7

Systolic blood pressure, mmHg

125.5 ± 13.9

120.7 ± 15.3

78.8 ± 10.1

75.6 ± 10.2

Very good

29.8

27.8

Diastolic blood pressure, mmHg

Pretty good
Somewhat good

48.2
17.1

47.7
18.9

Serum cholesterol, mmol/L

5.7 ± 1.2

5.4 ± 1.1

Pretty bad

3.9

4.5

Fasting capillary glucose, mmol/L

5.3 ± 0.8

5.2 ± 0.7

Bad

0.9

1.2

Diabetes type 2 (WHO criteria), n (%)

534 (4.2)

886 (6.1)

2,941 (21.9)

4,048 (26.2)

3,516 (26.4)

590 (3.9)

Physical activity (%)
Sedentary

18.4

19.2

Moderately active

67.9

66.3

Physically active

13.6

14.5

Data are from the baseline visit and presented as percentage or mean ±
standard deviation.

Tobacco use, n (%)
Current smoker
Current snus user

Data are from the baseline visit unless otherwise noted and presented as
percentage or mean ± standard deviation.
All continuous and categorical variables except for age group differed
between men and women by p < 0.001.
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demographic and descriptive characteristics of the study
population. Seventy-eight percent reported very good or
pretty good self-rated health and less than 5% pretty
bad or bad self-rated health. Average 10-year weight
change was 4.7% among men and 5.5% among women,
and both sexes on average increased just over one BMIunit during the 10-year period, from a baseline BMI of
25.5 for men and 24.6 for women. One fourth of the
population were smokers and the use of snus was more
prevalent than smoking among men.
Univariate analyses of relationships between 10-year
weight change with self-rated health and other categorical variables are shown in Table 3. There was no
Table 3 Mean 10-year percent weight change for
categorical variables by sex
Men
Variable

(mean ± SD)

Self-rated health

Women
P
value

(mean ± SD)

0.818

0.332

Very good

4.8 ± 8.2

5.2 ± 9.2

Pretty good
Somewhat good

4.7 ± 7.9
4.8 ± 8.8

5.5 ± 9.3
5.7 ± 10.4

Pretty bad

5.0 ± 9.0

5.5 ± 12.5

Bad

5.9 ± 9.1

5.2 ± 12.7

Age group

<0.001

<0.001

30 years

7.2 ± 9.3

7.4 ± 11.2

40 years

5.4 ± 7.7

6.0 ± 9.5

50 years

3.0 ± 7.7

Marital status

4.1 ± 8.9
<0.001

<0.001

Married

4.5 ± 7.8

5.2 ± 9.4

Not married

5.7 ± 9.9

6.8 ± 11.1

Education level

<0.001

<0.001

Basic

4.0 ± 7.8

5.1 ± 9.9

Mid-level

5.1 ± 8.2

5.8 ± 10.0

High

4.5 ± 8.5

Family history of CVD or
diabetes
No family history
Positive family history

5.2 ± 8.9
0.120

4.7 ± 8.4
4.9 ± 7.7

Cigarette smoker
Never smoker

P
value

0.001
5.2 ± 9.3
5.8 ± 10.0

<0.001
4.7 ± 8.3

<0.001
5.3 ± 9.2

Ex-smoker

4.4 ± 7.9

4.6 ± 9.1

Current smoker

5.4 ± 8.4

6.6 ± 10.9

Snus use

<0.001

0.139

Non-user

4.5 ± 8.0

5.4 ± 9.7

User

5.4 ± 8.4

7.6 ± 10.0

Physical activity

relationship between self-rated health at baseline and
10-year percent weight change for either men or
women. This finding is further supported by weak correlations between self-rated health and 10-year percent
weight change of r = 0.004 (p = 0.65) for men and r =
0.013 (p = 0.11) for women. Box plots illustrate the
results (Figures 1 and 2). The means and variability in
10-year percent weight change were similar among the
self-rated health groups for both sexes. In complimentary analyses with stratification for smoking, there were
no significant relations between self-rated health at
baseline and 10-year weigh change in any smoking category in either sex (data not shown). Univariate analyses
of relationships between weight change and other biologic variables were all significant in the negative direction
(Table 4).
Because the univariate ANOVA analyses found no
relationship between baseline self-rated health and 10year weight change, further multivariate analyses or evaluation for confounding were deemed unnecessary and
inappropriate [23].
Self-rated health at follow-up was related to weight
change during the previous 10-year period (data not
shown). This association was not pertinent to the aim of
this study and was not evaluated further.
Univariate analyses of relationships between self-rated
health with biologic and socioeconomic variables
showed significant relationships in the expected directions for both men and women for all variables considered (Data not shown).

0.017

0.011

High activity

5.6 ± 9.0

5.3 ± 9.4

Moderate activity

4.6 ± 7.9

5.4 ± 9.7

Sedentary

4.7 ± 8.5

5.8 ± 9.8

P values were determined by analysis of variance (ANOVA). All reported
variables were determined at the baseline survey.

Discussion
We found that self-rated health is unrelated to change
in body weight over a period of ten years. Translated
self-rated health questionnaires have been used globally
with consistent findings between self-rated health and a
variety of health conditions and outcomes [13,24-28].
Given the strength of the relationship of self-rated
health to numerous morbidity and mortality outcomes
and socioeconomic factors [10,24,29,30], we anticipated
that better self-rated health would predict weight maintenance. Self-rated health at baseline was used because
we hoped to find a simple tool to be used as a predictor
of weight change in the clinical setting. We did not find
self-rated health to be related to subsequent weight
change. One possible explanation is that the impact of
important determinants of weight change, physical activity and indicators of healthy eating such as intake of
fruit and vegetables, despite being correlated to selfrated health, play a minor role in the concept of selfrated health. This is shown in two populations of similar
age, the Whitehall II and Gazel cohort studies [14].
From a public health perspective, weight stability or
maintenance over longer periods is important. In
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Figure 1 Ten-year percent weight change and baseline self-rated health (1990-1998) among 13,583 men in the Västerbotten
Intervention Programme surveys. The solid horizontal line is set at 0% weight change. The dashed lines denote -5% and +5% weight change.

particular, maintaining a normal weight would avoid an
increased morbidity and mortality burden [7]. Our
results show that, at least with regard to 10-year weight
change, self-rated health is not a useful predictor among
middle-aged adults. Self-rated health might be related to

weight changes within shorter periods of time or in
other age groups, but we could not evaluate this with
our data.
Univariate and descriptive analyses of the relationships
between 10-year percent weight change and

Figure 2 Ten-year percent weight change and baseline self-rated health (1990-1998) among 15,624 women in the Västerbotten
Intervention Programme surveys. The solid horizontal line is set at 0% weight change. The dashed lines denote -5% and +5% weight change.
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Table 4 Correlations between 10-year percent weight
change and continuous variables by sex
Variable

Men

Women

r

P value

r

P value

Total cholesterol

-0.079

<0.001

-0.078

<0.001

Triglycerides

-0.064

<0.001

-0.074

<0.001

Fasting capillary glucose

-0.070

<0.001

-0.073

<0.001

2 hr postprandial glucose

-0.076

<0.001

-0.050

<0.001

Systolic blood pressure

-0.074

<0.001

-0.068

<0.001

Diastolic blood pressure

-0.097

<0.001

-0.068

<0.001

Body mass index

-0.164

<0.001

-0.149

<0.001

P values are based on Pearson correlations.

demographic, biologic and socioeconomic variables
show significant relationships in the expected directions
for both men and women. See Tables 3 and 4. The fact
that most of the other considered baseline variables
were correlated with weight change as expected (albeit
most were only weakly correlated), provides further support for the validity of our finding. For example, higher
fasting serum cholesterol and capillary glucose values
were inversely correlated with 10-year weight change, ie,
those with a higher cholesterol or glucose at baseline
had less weight gain. This might be due to patients with
hypercholesterolemia or diabetes being more attentive
to recommended weight loss or maintenance. Age
group also correlated inversely with weight gain, ie,
older individuals had lower 10-year percent weight gain.
These findings remained consistent for both socioeconomic and biologic variables.
One special group of interest is smokers, because
they tend to report worse self-rated health than nonsmokers [10]. In this study, weight gain was approximately one kilogram greater among smokers than nonsmokers. One reason for this could have been smoking
cessation during the study period (smoking at followup was not included in the analyses). In order to evaluate if there is a difference between smokers and nonsmokers with regard to prediction of weight change
based on self-reported health, the analyses were
repeated and stratified for smoking category. The
results did not change, ie, weight change was similar
among all smokers and among all non-smokers irrespective of self-rated health at baseline. Because there
was no main effect of self-rated health on weight
change in the univariate analyses, multivariate analyses
were mot done [23].
The finding that baseline demographic, socioeconomic
and biologic variables are related to self-rated health is
consistent with previously established observations and
trends seen from other populations [11-14,31]. For
example, age is inversely correlated with better self-

rated health status (p < 0.001 for men and women), ie,
those who are younger were more likely to report very
good health. Cigarette smoking is also inversely correlated with better self-rated health (p < 0.001 for men
and women), ie, those who smoke are less likely to
report very good health. All of these relationships were
in the expected directions, confirming that self-rated
health assesses objective and subjective measures as previously shown in other populations.
Various cut-points have been suggested as appropriate
for use in defining weight loss, weight maintenance and
weight gain in population studies. We chose to illustrate
our figures with less than 5% weight change (loss or
gain) to assist the reader in evaluating clinically significant weight change within the population. Many studies,
both intervention and observational, have found that a
5% change in weight is clinically meaningful for conditions such as hypertension and hypercholesterolemia
[32-36]. Some experts have suggested less than 3%
change as the best definition of weight maintenance
since weight loss of approximately 2% correlates with
thirst and is expected to be in the range of physiologic
variation [36]. The population studied herein had an
average 10-year weight change that was a 5% gain. We
consider this a clinically significant change and above
that expected due to day-to-day variation alone. The figures clearly show that, overall, the population is increasing in weight and there is no relationship of the weight
change to self-rated health.
Others have examined the relationship of self-rated
BMI to self-rated health in cross-sectional surveys and
found that the extremes of weight are related to poorer
self-rated health [37] or quality of life [2]. This is consistent with our finding that self-rated health at follow-up
was related to weight change during the previous 10year period, but this information is not relevant for the
prediction of weight gain and cannot identify those at
risk of future weight gain. Nor it is helpful in the design
of interventions to maintain weight. A previous study
evaluated the relationship of change in self-rated health
to self-rated 6-year change in BMI category, but did not
provide information about weight change in kilograms
or BMI units [19]. Those results found an association
between poor self-rated health and subsequent 6-year
increases in BMI category. Without data on actual
changes in weight or BMI, the findings are difficult to
interpret and may be spurious. In addition, BMI was
calculated from self-reported weight and height in that
study. Problems with the validity of self-rated body mass
are known and include systematic errors in weight and
height [38-42].
Concordant with previous results [43], we found that
in addition to older age, higher levels of traditional
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cardiovascular risk markers were negatively correlated
with 10-year weight change. Slowing of weight gain
among those with a health condition might be due to
the education and influence of health care providers.
Therefore, strategies to slow the obesity epidemic also
need to target those who are young and apparently
healthy as these individuals have the largest weight
gains. This implies that broader, structural and environmental efforts are needed on the societal level [3,44].
We chose to use baseline self-rated health because we
were interested in the ability to predict weight change
rather than evaluate the influence of weight change on
self-rated health. While some researchers have used
change in BMI as the measure of weight change, we
used measured percent weight change because total
body weight is the most commonly used and clinically
meaningful (to physicians and patients) measure currently in use [45]. We were able to calculate percent
weight change because the data are from a longitudinal
study. Although physicians and researchers are familiar
with BMI, there are well recognized problems with
using this measure for assessment of appropriate body
weight for individuals. In addition, clinical studies have
typically reported change in body weight as the outcome
in weight loss studies intended to modify health conditions such as hypertension and hypercholesterolemia
[46].
The VIP surveys comprise a very large, populationbased study and use standardized questionnaires and
measurement techniques. The setting of the local health
clinic is familiar to most Swedes, ie, the survey is conducted in their own primary care centre, and this is
expected to enhance participation. Despite the 10-year
follow-up interval, the participation rate among eligible
subjects was high (76%) and reflects the high credibility
that the Swedish population holds for primary care. In
addition, the small differences in demographic characteristics between participants and non-participants
(Table 1) imply that the generalizability of the data is
very strong. An analysis comparing VIP participants to
those who declined to participate in an VIP initial survey also found only marginal differences between participants and non-participants with regard to social
characteristics [47]. This supports our assessment that
only minor social selection bias occurred in the study
sample. One obvious limitation is that the study population is restricted to those aged 30-50 years at baseline
and thus our results are only relevant for middle-aged
populations. Only those who were alive after 10 years
were included. However, due to low mortality rates in
these ages we believe that this should not substantially
bias the results even if those who had died might have
experienced more rapid weight changes. In the current
study, we used continuous variables whenever they were
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available in order to increase the study power. While
the study was conducted in a homogenous sample of
middle-aged adult Swedes, we believe the findings can
be generalized to other populations. This is supported
by the findings of other studies that have used self-rated
health from this population [10,48,49] and have findings
consistent with those of researchers in other settings
and countries [18,25,50].

Conclusions
Self-rated health did not predict 10-year weight change
in a middle-aged population. We think these results are
valid and stronger than those of previous studies. The
population was drawn from a free-living population in
Northern Sweden in which all residents aged 30-60
years were invited to participate, the number of participants is large, and both self-rated health and objective
weight change were measured in a standardized way.
This allows the findings to be extrapolated to other
middle-aged populations with similar demographic and
socioeconomic characteristics. While self-rated health
remains a useful tool for predicting other outcomes, it is
not able to predict weight change, whether that be
weight maintenance, loss or gain over a 10-year period.
List of abbreviations used
BMI: body mass index; CVD: cardiovascular disease; VIP: Västerbotten
Intervention Programme.
Acknowledgements
Funding was made possible by the AFA Insurance Company, Sweden, the
Swedish Council for Working Life and Social Research (FAS), the Västerbotten
County Council, Umeå, Sweden, and Bertino Consulting, Schenectady, NY,
USA.
Author details
1
Department of Public Health and Clinical Medicine, Epidemiology and
Global Health, Umeå University, S-901 87 Umeå, Sweden. 2Department of
Public Health and Clinical Medicine, Umeå Centre for Global Health
Research, Umeå University, S-901 87 Umeå, Sweden. 3Centre for Population
Studies, Ageing and Living Conditions Programme, Umeå University, S-901
87 Umeå, Sweden. 4The Research Institute, Bassett Healthcare, One Atwell
Road, Cooperstown, NY 13326, USA. 5New York Center for Agricultural
Medicine and Health, Bassett Healthcare, One Atwell Road, Cooperstown, NY
13326, USA. 6Department of Clinical Sciences, Social Medicine and Global
Health, Lund University, Box 117, S-221 00 Lund, Sweden. 7Bertino
Consulting, 3078 New Williamsburg Drive, Schenectady, NY 12303, USA.
Authors’ contributions
MN made substantial contributions to conception and study design, was
involved in acquisition of data, data analyses and interpretation, and drafted
and revised the manuscript. KL was involved in data interpretation and
provided critical review. PLJ provided biostatistical expertice for data
analyses and critical review of the manuscript. ME was involved in data
interpretation and provided critical review. GL was involved in data
acquisition and drop-out analyses. ANN made substantial contributions to
conception and study design, was involved in data analyses and
interpretation, and drafted and revised the manuscript. All authors read and
approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.

Norberg et al. BMC Public Health 2011, 11:748
http://www.biomedcentral.com/1471-2458/11/748

Received: 4 March 2011 Accepted: 30 September 2011
Published: 30 September 2011
References
1. Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S, Murray CJ: Selected major
risk factors and global and regional burden of disease. Lancet 2002,
360:1347-1360.
2. Larsson U, Karlsson J, Sullivan M: Impact of overweight and obesity on
health-related quality of life–a Swedish population study. Int J Obes Relat
Metab Disord 2002, 26:417-424.
3. Kumanyika S, Jeffery RW, Morabia A, Ritenbaugh C, Antipatis VJ: Obesity
prevention: the case for action. Int J Obes Relat Metab Disord 2002,
26:425-436.
4. Klem ML, Wing RR, McGuire MT, Seagle HM, Hill JO: A descriptive study of
individuals successful at long-term maintenance of substantial weight
loss. Am J Clin Nutr 1997, 66:239-246.
5. Lahmann PH, Lissner L, Gullberg B, Berglund G: Sociodemographic factors
associated with long-term weight gain, current body fatness and central
adiposity in Swedish women. Int J Obes Relat Metab Disord 2000,
24:685-694.
6. Weiss EC, Galuska DA, Kettel Khan L, Gillespie C, Serdula MK: Weight regain
in U.S. adults who experienced substantial weight loss, 1999-2002. Am J
Prev Med 2007, 33:34-40.
7. Burke JP, Williams K, Narayan KM, Leibson C, Haffner SM, Stern MP: A
population perspective on diabetes prevention: whom should we target
for preventing weight gain? Diabetes Care 2003, 26:1999-2004.
8. Mossey JM, Shapiro E: Self-rated health: a predictor of mortality among
the elderly. Am J Public Health 1982, 72:800-808.
9. Haslam DW, James WP: Obesity. Lancet 2005, 366:1197-1209.
10. Emmelin M, Nafziger AN, Stenlund H, Weinehall L, Wall S: Cardiovascular
risk factor burden has a stronger association with self-rated poor health
in adults in the US than in Sweden, especially for the lower educated.
Scand J Public Health 2006, 34:140-149.
11. Ferraro KF, Yu Y: Body weight and self-ratings of health. J Health Soc
Behav 1995, 36:274-284.
12. Goldberg P, Gueguen A, Schmaus A, Nakache JP, Goldberg M: Longitudinal
study of associations between perceived health status and self reported
diseases in the French Gazel cohort. J Epidemiol Community Health 2001,
55:233-238.
13. Haseli-Mashhadi N, Pan A, Ye X, Wang J, Qi Q, Liu Y, Li H, Yu Z, Lin X,
Franco OH: Self-Rated Health in middle-aged and elderly Chinese:
distribution, determinants and associations with cardio-metabolic risk
factors. BMC Public Health 2009, 9:368.
14. Singh-Manoux A, Martikainen P, Ferrie J, Zins M, Marmot M, Goldberg M:
What does self rated health measure? Results from the British Whitehall
II and French Gazel cohort studies. J Epidemiol Community Health 2006,
60:364-372.
15. Okosun IS, Choi S, Matamoros T, Dever GE: Obesity is associated with
reduced self-rated general health status: evidence from a representative
sample of white, black, and Hispanic Americans. Prev Med 2001,
32:429-436.
16. Prosper MH, Moczulski VL, Qureshi A: Obesity as a predictor of self-rated
health. Am J Health Behav 2009, 33:319-329.
17. Imai K, Gregg EW, Chen YJ, Zhang P, de Rekeneire N, Williamson DF: The
association of BMI with functional status and self-rated health in US
adults. Obesity (Silver Spring) 2008, 16:402-408.
18. Idler EL, Angel RJ: Self-rated health and mortality in the NHANES-I
Epidemiologic Follow-up Study. Am J Public Health 1990, 80:446-452.
19. Simonsen MK, Hundrup YA, Gronbaek M, Heitmann BL: A prospective
study of the association between weight changes and self-rated health.
BMC Womens Health 2008, 8:13.
20. Norberg M, Wall S, Boman K, Weinehall L: The Västerbotten Intervention
Programme. Background, design and implications. Global Health Action
2010, 3:4643.
21. Emmelin M: Self-rated health in public health evaluation. Umeå
University, Epidemiology and Public Health Sciences; 2004.
22. Definition and diagnosis of diabetes mellitus and intermediate
hyperglycemia. Geneva: World Health Organization; 2006.
23. Armitage P, Berry G: Comparison of several groups. In Statistical Mthods in
Medical Research. 2 edition. Oxford: Blackwell Scientific publications; 1987,
186-213.

Page 8 of 9

24. Subramanian SV, Kawachi I, Kennedy BP: Does the state you live in make
a difference? Multilevel analysis of self-rated health in the US. Soc Sci
Med 2001, 53:9-19.
25. Idler EL, Benyamini Y: Self-rated health and mortality: a review of twentyseven community studies. J Health Soc Behav 1997, 38:21-37.
26. Heistaro S, Vartiainen E, Puska P: Trends in self-rated health in Finland
1972-1992. Prev Med 1996, 25:625-632.
27. Heidrich J, Liese AD, Lowel H, Keil U: Self-rated health and its relation to
all-cause and cardiovascular mortality in southern Germany. Results
from the MONICA Augsburg cohort study 1984-1995. Ann Epidemiol
2002, 12:338-345.
28. Asfar T, Ahmad B, Rastam S, Mulloli TP, Ward KD, Maziak W: Self-rated
health and its determinants among adults in Syria: a model from the
Middle East. BMC Public Health 2007, 7:177.
29. Kaplan GA, Camacho T: Perceived health and mortality: a nine-year
follow-up of the human population laboratory cohort. Am J Epidemiol
1983, 117:292-304.
30. Subramanian SV, Subramanyam MA, Selvaraj S, Kawachi I: Are self-reports
of health and morbidities in developing countries misleading? Evidence
from India. Soc Sci Med 2009, 68:260-265.
31. Franks P, Gold MR, Fiscella K: Sociodemographics, self-rated health, and
mortality in the US. Soc Sci Med 2003, 56:2505-2514.
32. Physical Activity and Health: A Report of the Surgeon General. Atlanta,
GA: U.S. Department of Health and Human Services, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and
Health Promotion; 1996.
33. Identification, Evaluation, and Treatment of Overweight and Obesity in
Adults. Bethesda: National Institutes of Health; 2000, 1-94, pp. 1-94..
34. Hope for diabetes prevention: US government urges pre-diabetes
testing for overweight Americans. [http://www.paho.org/English/AD/DPC/
NC/dia-pre-diabetes-announcement.htm].
35. The Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood Pressure. [http://
www.nhlbi.nih.gov/guidelines/hypertension/jnc7full.pdf].
36. Stevens J, Truesdale KP, McClain JE, Cai J: The definition of weight
maintenance. Int J Obes (Lond) 2006, 30:391-399.
37. Ford ES, Moriarty DG, Zack MM, Mokdad AH, Chapman DP: Self-reported
body mass index and health-related quality of life: findings from the
Behavioral Risk Factor Surveillance System. Obes Res 2001, 9:21-31.
38. Nafziger A: A population perspective on obesity prevention: Lessons
learned from Sweden and the U.S. Umeå University, Department of
Epidemiology and Clinical Medicine; 2006.
39. Brug J, Wammes B, Kremers S, Giskes K, Oenema A: Underestimation and
overestimation of personal weight status: associations with sociodemographic characteristics and weight maintenance intentions. J Hum
Nutr Diet 2006, 19:253-262.
40. Villanueva EV: The validity of self-reported weight in US adults: a
population based cross-sectional study. BMC Public Health 2001, 1:11.
41. Nyholm M, Gullberg B, Merlo J, Lundqvist-Persson C, Rastam L, Lindblad U:
The validity of obesity based on self-reported weight and height:
Implications for population studies. Obesity (Silver Spring) 2007, 15:197-208.
42. Gorber SC, Tremblay MS: The Bias in Self-reported Obesity From 1976 to
2005: A Canada-US Comparison. Obesity (Silver Spring) 2010, 18:354-361.
43. Nafziger AN, Lindvall K, Norberg M, Stenlund H, Wall S, Jenkins PL,
Pearson TA, Weinehall L: Who is maintaining weight in a middle-aged
population in Sweden? A longitudinal analysis over 10 years. BMC Public
Health 2007, 7(147):108.
44. Hill JO, Peters JC, Catenacci VA, Wyatt HR: International strategies to
address obesity. Obes Rev 2008, 9(Suppl 1):41-47.
45. Sharma AM, Karmali S, Birch DW: Reporting weight loss: is simple better?
Obesity (Silver Spring) 2010, 18:219.
46. Clinical guidelines on the identification, evaluation, and treatment of
overweight and obesity in adults. In National Institutes of Health. Edited
by: Pi-Sunyear FX. Bethesda: National Institutes of Health; 1998:.
47. Weinehall L, Hallgren CG, Westman G, Janlert U, Wall S: Reduction of
selection bias in primary prevention of cardiovascular disease through
involvement of primary health care. Scand J Prim Health Care 1998,
16:171-176.
48. Emmelin M: Self-rated health in public health evaluation. PhD Thesis,
Umeå University, Department of Epidemiology and Clinical Medicine; 2004.

Norberg et al. BMC Public Health 2011, 11:748
http://www.biomedcentral.com/1471-2458/11/748

Page 9 of 9

49. Emmelin M, Weinehall L, Stegmayr B, Dahlgren L, Stenlund H, Wall S: Selfrated ill-health strengthens the effect of biomedical risk factors in
predicting stroke, especially for men – an incident case referent study. J
Hypertens 2003, 21:887-896.
50. Manderbacka K, Lundberg O, Martikainen P: Do risk factors and health
behaviours contribute to self-ratings of health? Soc Sci Med 1999,
48:1713-1720.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/748/prepub
doi:10.1186/1471-2458-11-748
Cite this article as: Norberg et al.: Self-rated health does not predict 10year weight change among middle-aged adults in a longitudinal
population study. BMC Public Health 2011 11:748.

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

