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Background: Body mass index (BMI) based on self-reported height and weight has been 

criticized as being biased because of an observed tendency for overweight and obese people 

to overestimate height and underestimate weight, resulting in higher misclassification for 

these groups. We examined the validity of BMI based on self-reported values in a sample of 

Norwegian women aged 44–64 years.

Methods: The study sample of 1,837 participants in the Norwegian Women and Cancer study 

self-reported height and weight, and then, within 1 year, either self-reported anthropometric 

again, or were measured by medical staff. Demographic and anthropometric were compared 

using t-tests and chi-square tests of independence. Misclassification of BMI categories was 

assessed by weighted Cohen’s kappa and Bland–Altman plot.

Results: On average, the two measurements were taken 8 months apart, and self-reported 

weight increased by 0.6 kg (P,0.05), and BMI by 0.2 kg/m2 (P,0.05). The distribution of 

BMI categories did not differ between self-reported and measured values. There was substan-

tial agreement between self-reported values and those measured by medical staff (weighted 

kappa 0.73). Under-reporting resulting in misclassification of BMI category was most common 

among overweight women (36%), but the highest proportion of extreme under-reporting was 

found in obese women (18% outside the 95% limits of agreement). The cumulative distribution 

curves for the measured and self-reported values closely followed each other, but measurements 

by medical staff were shifted slightly toward higher BMI values.

Conclusion: While there was substantial agreement between self-reported and measured 

BMI values, there was small but statistically significant under-reporting of weight and thus 

self-reported BMI. The tendency to under-report was largest among overweight women, while 

the largest degree of under-reporting was found in the obese group. Self-reported weight and 

height provide a valid ranking of BMI for middle-aged Norwegian women.
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Background
Overweight and obesity is an increasing problem globally. The prevalence is often 

estimated by body mass index (BMI; weight in kg divided by squared height in meters). 

In epidemiological surveys, height and weight are often gathered using self-report 

questionnaires. This type of data collection is advantageous because it is cost-effective, 

rapid, and easy to administer when sampling large numbers of individuals, particularly 

when spread over large areas.1 However, the validity of self-reported data for body 

measurements has been questioned because some participants overestimate height and 

underestimate weight, resulting in a lower estimated BMI.1–5
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A review including 64 studies published between 1979 

and 2005 examined the validity of self-reported BMI and 

found that the mean errors varied, and the discrepancies were 

greatest in obese populations.1 Weight status has been shown 

to predict misreporting of BMI in several large studies, with 

overweight and obese persons being more likely to under-

report BMI.2,6–10 Women have a greater tendency to underes-

timate BMI than men in many studies,9,11,12 but not all.2 Age 

has been found to predict misreporting of weight and height, 

with younger women under-reporting weight more than older 

women, while the chance of over-reporting height increases 

with age.6,7,11,12 However, these observed associations of age 

with misreporting are not universal.5 The amount of discrep-

ancy between self-reported BMI and measured BMI varies 

between studies, and average discrepancies of 0.67–0.80 kg/m²  

among women have been reported.2,5–9

Even though most studies find relatively small differences 

between self-reported and measured BMI,8,9 there is a risk that 

even small deviations can lead to misclassification of BMI 

and incorrectly estimate associations between BMI catego-

ries and incidence of disease.10 The World Health Organiza-

tion classifies BMI into four categories: underweight, BMI 

,18.5 kg/m²; normal weight, BMI 18.5–24.9 kg/m²; over-

weight, BMI 25–29.9 kg/m²; and obese, BMI $30 kg/m².13  

Inaccurate reporting of weight and height may also result in  

incorrect estimates of the prevalence of overweight.

For large studies covering geographically scattered par-

ticipants, self-reported data are paramount, and examinations 

of the validity of these data are central to interpretation of 

the results. Validity is a feature of the source population, 

and cannot be inferred from studies from other countries or 

groups.14 It might change over time and as social and cultural 

norms about the phenomenon changes.1 To the best of our 

knowledge, the validity of self-reported height and weight 

has not been described in a Norwegian population.

The purpose of this study was to examine whether self-

reported weight and height in a sample of women from a 

large Norwegian cohort are valid indicators of BMI for use 

in epidemiological studies. Additionally, we wanted to study 

the impact of overweight status on BMI misclassification.

Subjects and methods
The Norwegian Women and Cancer (NOWAC) study is a 

large nationally representative prospective cohort study of 

women aged 30–70 years at recruitment. Started in 1991, 

the original purpose of the NOWAC study was to explore 

the relationship between oral contraceptive use and breast 

cancer, and the cohort currently includes over 172,000 par-

ticipants (Figure 1). All participants completed an extensive 

questionnaire, hereafter referred to as the primary question-

naire. The study is described in detail by Lund et al.15 During 

2003–2006, the NOWAC study collected blood samples and 

a new questionnaire (hereafter referred to as the secondary 

questionnaire) from recent participants born between 1943 

and 1957. The blood collection took place via mail, and the 

women were asked to contact their general practitioners for 

taking the blood sample.

We focused on a random subsample of 4,498 of the 

women who were contacted to donate a sample of blood, and 

therefore were subject to a second data collection within a 

relatively short time span. Of the women contacted, 71% com-

plied (n=3,194, Figure 1). To limit the time between repeated 

questionnaires, this study includes the 1,837 women from the 

random subsample who were asked for and provided a blood 

sample within 1 year of their primary questionnaire. The 

primary questionnaire included questions on hormonal and 

1. Filled in primary
questionnaire (n=172,000) 

2. Filled in secondary
questionnaire when donating
blood sample (n=50,000) 

3. Secondary questionnaire
computerized (n=3,194) 

4. ≤1 year between primary
and secondary questionnaire
(n=1,837)  

1.  Initially randomly selected from the Norwegian
     female population.15  Participants filled in an
     8-page lifestyle and diet questionnaire. Height
     and weight were self-reported.
2.  We collected blood samples from 50,000
     participants, randomly selected among those
     willing to donate blood. They were asked to
     contact their general practitioners for the blood
     sampling. A two-page questionnaire accompanied
     the sampling kit. Height, weight, and whether the
     measurements were taken in the general
     practitioner’s office the same day were reported.
3.  The analytical cohort consisted of participants
      with available data in computerized form.
4.  We limited the study to those participants with
     <1 year between questionnaires.

Figure 1 Design of the study.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Epidemiology 2015:7 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

315

Validity of self-reported BMi in the nOWaC study

reproductive factors, smoking, alcohol, diet, height, weight, 

physical activity, self-reported health and some diseases and 

medications, socioeconomic factors, and sun tanning habits. 

Women were also asked to complete an additional two-page 

questionnaire, which accompanied the blood sample. This 

secondary questionnaire collected information that could 

influence biomarker measurements and updated some of 

the information from the primary questionnaire, eg, fasting 

status, menstruation/menopausal status, smoking, height, 

weight, use of dietary supplements, and medications taken 

in the previous 7 days.

Height and weight were self-reported in the primary 

questionnaire, but could be either self-reported or measured 

at the secondary questionnaire, and the participants were 

asked to indicate whether they had been measured by medi-

cal staff on the day of the blood sample. No instructions 

were given with regard to clothing or weight calibration 

to the participants or medical staff. Height was reported 

in centimeters and weight in whole kilograms. Values pro-

ducing differences between the two measurements of more 

than 10 cm for height and 5 kg for weight were checked for 

data entry errors, but values entered on the original paper 

questionnaires were assumed to be accurate. Missing val-

ues for the anthropometric measurements were rare in the 

primary and secondary questionnaires, with 3% missing 

for weight and 2% missing for height observed for each 

questionnaire. There appeared to be a slight tendency to 

round to the nearest 5 kg for self-reported weight measure-

ments when comparing the frequency of weights ending in 

0 or 5 in the primary questionnaire (35%) and secondary 

questionnaire (31%), compared with weights measured by 

medical staff (25%). There was no evidence of rounding 

in the height measurements. BMI was grouped into four 

categories according to the World Health Organization 

classification.13

Information about age was based on birth year and 

provided by the National Population Register at Statistics 

Norway. Education, marital status, and perceived health 

were reported as part of the NOWAC study. Total years of 

education were categorized into basic or primary education 

(#9 years), secondary school (10–12 years), and college 

educated ($13 years). Marital status was categorized 

into married/living together, widowed or divorced, and 

unmarried. Perceived health (“Do you think of your own 

health as:”) was reported as very good, good, poor, or very 

poor. Because few women in the blood sampling group 

reported very poor health (n=3), the categories of poor and 

very poor were combined.

statistical analysis
Baseline characteristics of the participants were compared by 

type of second measurement. Equality of group means was 

tested with two-sample t-tests with pooled variance, while 

categorical variables were tested using a chi-square test of 

independence. Statistical analyses were performed in SAS 

version 9.4 (SAS Institute, Cary, NC, USA), and statistical 

significance was defined as a test resulting in a P-value less 

than 0.05.

Repeated measurements of height, weight, and BMI were 

tested for equality using paired t-tests with pooled variance. 

Differences between self-reported values on the primary 

questionnaire and values measured by medical staff when 

blood was sampled (secondary questionnaire) represent both 

changes over time and error. Differences between repeated 

self-reported values are an estimate of changes in weight 

over time, assuming reporting bias is constant within 1 year. 

Two-sample t-tests with pooled variance were used to test if 

the differences between types of measurements (self-reported 

followed by medical staff-reported) were larger than repeated 

self-reported measurements over time. The difference in dif-

ferences provides an estimate of any self-report bias.

Since BMI is often categorized when used as a risk factor, 

categories were created for both measurements and cross-

classified. The percentage correctly classified was calculated, 

and the agreement between repeated BMI classifications was 

assessed using a weighted Cohen’s kappa coefficient.16 This 

coefficient measures the agreement beyond what is expected 

by chance. The weighting penalizes errors based upon the 

level of disagreement; for example, a misclassification of 

two categories has a greater penalty than a misclassification 

of only one category.

Bland–Altman analysis was used to compare the agree-

ment between BMI based on self-reporting and values 

measured by medical staff, as well as between the two self-

reported measurements.17 The average difference between 

the BMI values indicates the overall bias present in the 

data, while the limits of agreement (mean ± 1.96 standard 

deviation) indicate the precision of the measurements. For the 

comparison with values measured by medical staff, negative 

differences indicate that the BMI using medical staff values 

was higher than the self-reported BMI values, ie, negative 

differences indicate under-reporting.

In order to examine representativeness, a comparison 

was made of basic demographic variables between the study 

sample group and the independent set of women remaining 

in the eligible cohort. Specifically, the group of women 

who donated blood within a year of their questionnaire and 
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supplied information on their anthropometric measurements 

(n=1,723) were compared with those in the eligible cohort, 

who were willing to donate a blood sample, minus the random 

subsample (n=91,828) using chi-square tests of independence 

and two sample t-tests.

Ethical issues
Participants received mailed information about the study 

together with the questionnaires, and indicated their consent 

to participate. The study received approval from the regional 

committee for medical research ethics for the basic collection 

and storing of questionnaire information and blood sampling. 

All data are stored with the permission of the Norwegian 

Data Inspectorate.15

Results
The study sample consisted of 1,837 women who donated blood 

within a year of their primary questionnaire. Of those, 280 

women had their height and weight measured by medical staff 

at the time of their blood sample (ie, secondary questionnaire). 

The rest either self-reported their height and weight (n=1,443) 

or failed to indicate how the measurement was taken (n=114). 

The latter were excluded from further analyses. Women who 

self-reported their weight and height in the secondary question-

naire were similar to those who had their measurements taken 

by medical staff in terms of demographic characteristics (Table 

1). The women had an average age of 53.7 years at the time 

of their primary questionnaire, with a range of 46–64 years. 

On average, they donated the blood sample 8 months after 

their primary questionnaire, with a range of 50–365 days. 

Comparisons of mean age and days between measurements 

failed to find any differences between those who self-reported 

anthropometric measurements at the secondary questionnaire 

and those who had their measurements taken by medical staff. 

There were no statistically significant differences between 

the two groups in terms of education level, marital status, or 

BMI category from the primary questionnaire. Women who 

self-reported their weight and height at both questionnaires 

were more likely to have reported “very good” health status 

on the primary questionnaire than those who had their values 

measured at the secondary questionnaire (P=0.05), but both 

groups had few women reporting poor health. At the secondary 

measurement, the prevalence of the different BMI categories 

were: underweight 1% (both groups), normal weight 51% in 

the self-reported group versus 49% in the measured group, 

overweight 34% (self-reported) versus 35% (measured), and 

obesity 14% (self-reported) versus 15% (measured; see data 

in Tables 3 and 5).

Variation in self-reported BMi over time
The majority of the study sample (79%) self-reported their 

height and weight at the secondary questionnaire. The 

repeated self-measurements provide an estimate of changes 

over time, assuming any bias in reporting remains equal over 

the time period. On average, women reported little variation 

in their weight and height, with average differences of 0.6 kg 

and –0.1 cm (Table 2). Only 10% of women reported a weight 

difference of more than 5 kg (gain or loss) and only 10% 

reported a height difference of more than 1 cm. The average 

difference in BMI over time was 0.2 kg/m2. The mean dif-

ferences in weight and BMI, although small in value, were 

statistically significant.

For the women who self-reported values on both occa-

sions (n=1,380), 11% (n=152) were assigned a different BMI 

category at the secondary questionnaire when compared 

with the primary questionnaire (Table 3), with 99% (n=150) 

changing only one category. Of those who changed category, 

the majority (n=99, 65%) increased in BMI. When examin-

ing the women who changed BMI category either upward or 

downward, there were no statistically significant differences. 

Table 1 Baseline characteristics of study subjects by type of 
second measurement

Characteristic Measured  
by medical  
staff (n=280)

Self- 
reported 
(n=1,443)

P-valuea

Mean age (years) 53.7 53.7
Days between measurement,  
mean

246 276 0.98

Education, n (%) 0.16

 Primary (#9) 48 (18) 189 (13)

 secondary (10–12) 89 (33) 477 (34)

 College ($13) 132 (49) 737 (53)

Marital status, n (%) 0.22
 Married/cohabiting 219 (79) 1,199 (84)
 Unmarried 13 (5) 56 (4)
 Divorced/widowed 44 (16) 179 (12)
Perceived health status, n (%) 0.05
 Very good 68 (25) 457 (33)
 good 181 (67) 845 (60)
 Poor/very poor 22 (8) 98 (7)
BMi category, n (%) 0.25
 Underweight  
 (,18.5 kg/m²)

2 (1) 14 (1)

 normal weight  
 (18.5–24.9 kg/m²)

160 (59) 741 (53)

 Overweight  
 (25.0–29.9 kg/m²)

73 (27) 458 (33)

 Obese  
 ($30 kg/m²)

35 (13) 175 (13)

Note: aP-values from t-test (means) or chi-square test (categorical variables). 
Abbreviation: BMi, body mass index.
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Women who increased a BMI category did not differ from 

those who were classified in the same category on both 

questionnaires in terms of education level, marital status, 

perceived health status, mean age, or mean days between 

measurements. This was also true for those that decreased 

a BMI category. However, there was a tendency for women 

who moved to a lower BMI category to report poorer health 

status (13% poor, 23% very good) when compared with 

those who did not change in BMI category (7% and 34% 

respectively, P=0.07). The normal weight BMI group at the 

secondary questionnaire had the highest percent agreement 

with the previously calculated BMI (95%), followed by the 

overweight (83%) and obese (80%) groups. Few women had 

BMI values that corresponded to the underweight category.

When examining the baseline classification (row percent-

ages) in Table 3, there was not much variation with regard 

to how many women stayed in the same BMI category at the 

secondary questionnaire among those who self-reported their 

weight on both occasions, ie, 91% among the normal weight, 

86% among the overweight, and 88% among the obese.

self-reporting versus measurement by 
medical staff
When donating blood, 15% of the participating women 

(n=280) had one of the medical staff measure their height 

and weight for the secondary questionnaire. Mean weight 

as reported by medical staff was on average 1.5 kg higher 

than that self-reported by women in the primary question-

naire (Table 4). Height, on average, was 0.2 cm less than the 

self-reported values, and BMI calculated from the medical 

staff values was 0.6 kg/m2 higher than BMI calculated from 

self-reported values. While the differences are all small 

in value, they are statistically significant in paired t-tests. 

Repeated measurements over time can be expected to change, 

and we estimated these changes for the study sample in the 

previous section (Table 2). Comparisons of the differences in 

reporting method (self-reported, measured by medical staff) 

and changes over time give an indication of self-report bias. 

Weight measured by medical staff showed a larger increase 

on average than expected by changes over time (0.9 kg) 

and the mean difference between reporting methods was 

significantly larger than that observed between repeated self-

reports (P,0.001). Height did not differ significantly more 

between reporting methods than expected through repeated 

self-reports. In line with the mean increase in weight, BMI 

measured by medical staff increased on average by 0.4 kg/m2 

more than observed through repeated self-reports, which is 

a statistically significant increase (P=0.002).

Calculated BMI categories from self-reporting and 

values measured by medical staff differed for 20% of the 

women (n=54) by one category (Table 5). Of those who 

changed category, the majority (n=43, 80%) increased in 

BMI. Women who increased one BMI category did not differ 

from those who were classified in the same category on both 

questionnaires in terms of education level, marital status, 

perceived health status, mean age, or mean days between 

measurements. While the majority of women in the sample 

were married (Table 1), the 11 women who decreased in 

BMI category between self-reporting and values measured 

by medical staff were almost evenly split between married/

Table 2 Estimated difference in anthropometric measurements over time, self-reported values

Characteristic Participants (n) Primary questionnaire 
Mean (SE)

Secondary questionnaire,  
self-reported Mean (SE)

Difference over time 
Mean (SE)

Weight (kg) 1,384 70.5 (0.33) 71.1 (0.34) 0.6 (0.11)a

height (cm) 1,421 166.9 (0.15) 166.8 (0.16) -0.1 (0.08)
BMi (kg/m²) 1,380 25.3 (0.11) 25.6 (0.12) 0.2 (0.04)a

Note: aSignificant difference in paired t-test, P,0.05. 
Abbreviations: BMi, body mass index; sE, standard error.

Table 3 BMI cross-classification based on repeated self-reported values

BMI category  
from primary  
questionnaire

BMI category from secondary questionnaire, self-reported (kg/m2)

Underweight (,18.5), 
n (%)

Normal weight (18.5–24.9), 
n (%)

Overweight (25–29.9), 
n (%)

Obese (30+), 
n (%)

Underweight 9 (69%) 5 (1%) – –
normal weight 4 (31%) 675 (95%) 57 (12%) 2 (1%)
Overweight – 28 (4%) 393 (83%) 35 (19%)
Obese – – 21 (4%) 151 (80%)
Total 13 (100%) 708 (100%) 471 (100%) 188 (100%)

Abbreviation: BMi, body mass index.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Epidemiology 2015:7submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

318

skeie et al

cohabiting and unmarried (Fisher’s exact test, P=0.04). These 

women did not differ on any other demographic variables. 

Women with normal weight as measured by the medical staff 

had the highest agreement with the self-reported measure 

(94%), followed by obese women (80%). The highest level 

of misclassification was among overweight women, where 

36% had self-reported values that corresponded to normal 

weight and 3% had self-reported BMI in the obese range 

(Table 5). The weighted kappa assessing the agreement 

between values measured by medical staff and self-reported 

values was 0.73 (95% confidence interval 0.67–0.80) which 

corresponds to substantial agreement.18 In comparison, the 

expected agreement was 0.39 (data not shown).

When examining the baseline classification (row per-

centages) in Table 5, a slightly different picture emerges. 

Among the self-reported obese, 91% were obese when 

objectively measured, while among the normal weight 

(78%) and overweight (79%), this percentage was lower. 

In the self-reported normal weight group, most of the 

misreporters belonged to the overweight category when 

measured by medical staff (21%), while the misreporters 

among the overweight were fairly evenly spread among 

normal weight and obese when measured by medical staff 

(10% and 11%, respectively).

The overall mean difference between the average of 

self-reported BMI and that measured by medical staff 

was -0.29 kg/m2, indicating a small bias toward under-

reporting of BMI in self-reported values. The 95% limits 

of agreement (Figure 2) for the differences between the two 

measurements demonstrate both high overall precision and 

higher variation between measurements for women in the 

obese BMI category compared with those in the normal 

range. Women with an average BMI in the obese range 

were more likely to have under-reported their BMI beyond 

the 95% limits of agreement (18%, 6/33) than those with an 

average BMI in the overweight range (5%, 4/82). Over the 

entire range of BMI values, the level of agreement between 

the two measurements was substantial, as demonstrated by 

very similar cumulative distribution curves (Figure S1). The 

under-reporting was slightly greater than that observed for 

repeated self-reports, which also showed greater variation in 

the obese BMI range, with 12% of women outside the 95% 

limits of agreement compared with only 6% outside the limits 

for the remaining women (Figure 2).

representativeness
There were no statistically significant differences between 

the eligible cohort and those in the study sample in terms of 

self-reported weight or perceived health status. There were 

small but statistically significant differences in terms of mean 

age at the time of the primary questionnaire (53.9 years in 

the eligible cohort compared with 53.7 years in the study 

sample P=0.04), marital status (P=0.04), and height (166.8 

cm compared with 166.4 cm, P=0.008). Women in the study 

sample were more likely to be married (83%) than those in 

the eligible cohort (81%). There was a significant difference 

between the two groups of women in level of education, with 

a higher proportion of women in the study sample having 

a college degree (52%) than those in the comparison group 

(46%, P,0.001).

Table 4 Estimated difference in anthropometric measurements over time between self-reporting and measurement by medical staff

Characteristic Participants (n) Primary questionnaire, 
mean (SE)

Secondary questionnaire, 
measured values mean (SE)

Difference over time, 
mean (SE)

Weight (kg) 273 69.9 (0.76) 71.3 (0.80) 1.5 (0.23)a

height (cm) 274 166.5 (0.32) 166.4 (0.33) -0.2 (0.08)a

BMi (kg/m2) 269 25.2 (0.27) 25.8 (0.28) 0.6 (0.09)a

Note: aSignificant difference in paired t-test, P,0.05. 
Abbreviations: BMi, body mass index; sE, standard error.

Table 5 BMI cross-classification of self-reported and objectively measured values

BMI category  
from primary  
questionnaire

BMI category from values measured at secondary questionnaire (kg/m2)

Underweight (,18.5), 
n (%)

Normal weight (18.5–24.9), 
n (%)

Overweight (25–29.9), 
n (%)

Obese (30+), 
n (%)

Underweight 1 (50%) 1 (1%) – –
normal weight 1 (50%) 125 (94%) 34 (36%) –
Overweight – 7 (5%) 57 (61%) 8 (20%)
Obese – – 3 (3%) 32 (80%)
Total 2 (100%) 133 (100%) 94 (100%) 40 (100%)

Abbreviation: BMi, body mass index.
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Discussion
In this study, we estimated the misreporting of self-reported 

weight and height by comparing repeated self-reports with 

self-reported values followed by values measured by medical 

staff. The two groups did not differ except for better per-

ceived health among those who gave repeated self-reports. 

The distribution of BMI categories did not differ between 

self-reported and measured values. Weight and BMI were 

under-reported more by the repeated self-reporting group, but 

there was substantial agreement between self-reported values 

and those measured by medical staff (weighted kappa for 

BMI 0.73). Under-reporting leading to misclassification of 

BMI category was most common among overweight women 

(36%), but the highest proportion of extreme under-reporters 

was found in the obese women (18% outside the 95% limits 

of agreement). The highest proportion of correctly classified 

women based on the primary self-reported measurement was 

found among the obese women.

Although the design of this validation study differs from 

that of most other studies, our findings are in accordance 

with studies comparing self-reported weight and height 

with weight and height measured by medical staff within 

a short time period. The difference in self-reported BMI 

and BMI measured by medical staff in our study was small 

but statistically significant, ie, –0.4 kg/m2, and lower than 

what was found in women in the Adventist Health Study 

(-0.7 kg/m2),2 EPIC-Norfolk (-0.92 kg/m2),19 Multiethnic 

Cohort (-0.67 kg/m2),8 the Sister Study (-0.7 kg/m2),6 and in 

the Skaraborg project (-0.8 kg/m2),7 women attending a US 

family medicine clinic (-0.8 kg/m2),5 and female participants 

in the National Health and Nutrition Education Survey III 

(-0.67 kg/m2).9 The results were similar to those found for 

women in an Austrian study (-0.43 kg/m2),20 but the differ-

ence was larger than what was found in Australian women 

(-0.12 kg/m2).21 An earlier review found mean differences 

between self-reported and measured BMI of 0.9 to -1.2 kg/m2 

in women from the general population.1 As in most other 

studies, the errors in BMI were due to under-reporting of 

weight, and there was no significant misreporting of height. 

In the National Health and Nutrition Education Survey III, 

high correlations was found between self-reported and mea-

sured BMI, and also between self-reported and measured 

BMI and disease biomarkers.9 The correlations did not differ 

much by age, sex, or obesity status. Further, the results were 

the same when the analyses were done with percent body fat 

rather than BMI as the measure of adiposity.

Stommel et al found that women aged 42–55 years 

reported BMI more in accordance with direct measures 

than either their younger or older counterparts,22 and most 

of our participants were in that age range. A more recent 

paper found that there have been temporal changes in the 

precision of self-reported height and weight, leading to more 

accurate BMI estimations.23 As the opposite has also been 

found,24 there could be cultural differences in accuracy of 
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self-reported anthropometric values, but we have not found 

other Norwegian publications for comparison.

Correlations between self-reported and measured BMI 

are generally high (.0.90 in all ethnic groups9), but they 

are not adequate for measuring reliability, because they are 

testing associations rather than agreement, and are not able 

to identify systematic errors.25 The percentage of agreement 

includes both the precision of the measurement and the 

frequency of errors, and has clinical meaning, while graphi-

cal presentations are useful for displaying distributions and 

the magnitude of error.25 In general, substantial agreement 

between BMI categorizations based on self-reporting and 

measured values has been found, but self-reported values tend 

to give a lower BMI category,1,2,7,11,20 especially in overweight 

and obese subjects.3,4,12,26,27 Kappa values between 0.66 and 

0.81 have been reported,2,12,19,21 and our value of 0.73 fits well 

with this. In our study, 80% of the women were correctly 

classified, similar to what others have found.2,5,21 Studies vary 

as to whether the percentage of correctly classified women 

is lowest among the overweight5,21 or obese.6–8,12,19,20 In our 

study, the percentage was lowest among the overweight when 

the underweight group (n=2 measured by medical staff) was 

disregarded. When examining those who were measured 

by medical staff based on their self-reported BMI category 

at baseline, the highest percentage of correctly classified 

participants was found in the obese group (91%). Hence, 

the lower percentage of correctly classified obese women 

based on the measured values was due to misclassification 

(under-reporting) among those who were self-reported 

overweight rather than misclassification (over-reporting) 

among the obese.

The repeated self-reported values indicated a greater 

range of values for those with an average BMI in the obese 

range compared with other women. This may indicate errors 

in measurement or changes in reporting bias, but could also 

indicate greater variation in weight over time for women in 

the obese range.

In a large public health study from Spain, after adjusting 

for predictors of under-reporting of BMI, especially dissatis-

faction with body size, the estimated overweight prevalence 

increased from 15.0% to 18.5%.3 A large validity study of 

self-reported BMI in the National Health and Nutrition Edu-

cation Survey concluded that self-reports are sufficient for 

most epidemiological studies, but not for prevalence studies.9 

In our study, the prevalence of overweight and obesity did 

not differ when using self-reported and measured values. 

Since the validation subsample was representative, and there 

was no difference between the self-reported and measured 

group, except in perceived health status, it seems that the 

self-reported values may be utilized for estimating prevalence 

of overweight and, in particular, obesity.

Comparisons failed to find any differences between those 

whose anthropometric measurements were self-reported in 

the secondary questionnaire and those who were measured 

by medical staff, except that women who gave repeated 

self-reports were more likely to report “very good” health 

status on the primary questionnaire than those who had their 

values measured for the secondary questionnaire. It is likely 

that perceived health influences what kind of questions a 

woman asks the medical staff (blood sample only, or also 

anthropometric measurements). Also, women who perceived 

their health as good might not be interested in receiving 

feedback from medical staff or in spending any additional 

time in the office. There was no difference in the prevalence 

of self-perceived poor health between the two groups.

We have previously shown that participants in the NOWAC 

study are representative of the female Norwegian population 

as a whole,28 except for higher education than non-responders, 

and that cancer rates are the same in our cohort as in the gen-

eral female population of the same age.15 In the current study, 

education was the only factor where significant differences 

were found between women who gave blood and the remain-

ing cohort. Women with higher education seemed to be more 

willing to contribute to research. There were no significant 

differences in BMI between the different education groups, 

so the validity of the present study is not threatened.

The strengths of this study include the representative-

ness of the study sample and the unbiased study design. 

Participants were not aware that their anthropometric 

measurements might be checked when providing their pri-

mary height and weight information. Knowledge of future 

measurement of weight by medical staff may lead to more 

accurate reporting.27

This study has some limitations. Different measurement 

instruments were used for different participants; they were not 

calibrated nor were precise instructions provided. Participants 

with values measured by medical staff would have used a dif-

ferent scale and measuring tape at home when providing the 

primary self-reported values. This variation in instruments 

undoubtedly increased the variability in the measurements 

and the measurement error. Failure to calibrate instruments 

has been shown to increase the prevalence of overweight and 

obesity in population-based samples.29 However, digital home 

bathroom scales have been shown to provide sufficiently 

accurate and consistent weights for public health research 

purposes.30
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Further, the mean time lapse between measurements was 

quite long (8 months), but as the difference was equal in both 

groups, this complicates only the study design and not the 

final results. Body weight may naturally shift up and down 

over time, so we studied differences in excess of what was 

found with repeated self-reports, assuming constant misre-

porting over the year. This could be questioned, but since the 

data collection took place over years, the results should be 

robust to seasonal variations.

The results of this study show that self-reported data 

successfully distinguish between the obese and nonobese, 

and although there were some more misreporters among the 

overweight, the results are comparable with those of other 

studies. Being able to correctly classify the obese is impor-

tant, given that the association between BMI and mortality 

or morbidity is strongest for this group.31,32

Conclusion
Women who had their weight measured after having self-

reported had a significantly higher weight than those who 

self-reported twice. The tendency of under-reporting was 

largest among overweight women, while the most extreme 

under-reporters were found in the obese group. Despite the 

under-reporting, the discrepancies between self-reported 

and directly measured BMI in women were small, and the 

agreement between self-reported and measured values was 

substantial, as demonstrated by the cumulative distribution 

of the BMI curves. Our self-reported weight and height data 

provide a valid ranking of BMI for middle-aged Norwegian 

women.
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Figure S1 Cumulative distribution plot of self-reported and measured BMi. 
Abbreviation: BMi, body mass index.
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