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Introduction

Obesity has become one of the main public health 
challenges worldwide [1]. The prevalence of obesity 
has more than doubled since the 1980s, and it has 
been estimated that at least one-third of the world’s 
adult population is either overweight or obese [2]. 
Obesity is a multifactorial condition that causes met-
abolic dysregulations that increase the risk of several 
non-communicable diseases (NCDs), such as cardi-
ovascular disease (CVD) and type 2 diabetes. The 
World Health Organization (WHO) has set the global 
targets for the prevention of NCDs; one of these is to 
stop the increase in obesity [3].

Successful monitoring of overweight and obesity 
in the general population is necessary for effective 
public health policy. The WHO recommends that 
countries conduct health examination or nutrition 
surveys with anthropometric measures (e.g., height 
and weight) to evaluate whether the global targets 
will be reached [3]. In many countries, information 
on overweight and obesity prevalence is based on 
self-reported anthropometrics, which are easier and a 
more time-efficient and cost-efficient data collection 
method in large population samples than objective 
measurements.
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Several factors can cause bias on self-reported 
anthropometric measures and influence the magni-
tude of the bias, such as sex, age, and body mass 
index (BMI). These reporting biases may result in 
inaccurate estimation of BMI and consequently the 
prevalence of obesity, which leads to an unreliable 
assessment of the disease and the mortality risk of a 
population [4,5]. A previous review on the validity of 
self-reported height and weight was published a dec-
ade ago in 2007 [6]. This review showed that people 
overestimated their height and underestimated their 
weight in a wide range of different populations com-
pared to measured values. In particular, women and 
participants who were overweight or obese underesti-
mated their weight, whereas men and participants in 
older age groups overestimated their height. Height 
overestimation among older age groups is common, 
as people may report height that had been measured 
when they were younger and with increasing age peo-
ple tend to become shorter due to changes in bone 
and muscle structures.

Increasing health awareness and social desirability, 
especially in western societies, are important factors 
that may lead people to report height and weight values 
that are closer to their ideal rather than to actual values 
[7,8]. At the same time, rising obesity rates may cause 
heavier body weights to appear more normal and result 
in the normalization of obesity, which may affect self-
reporting bias as well [9,10]. Although the bias related 
to self-reported anthropometrics is well acknowledged, 
it is not known how these changes have affected the 
present overall picture of the self-reporting bias. There 
are few studies that have examined temporal changes 
in bias of anthropometric measurements based on self-
reporting and the results from these studies are con-
flicting [11–14]. Therefore, to obtain reliable 
anthropometric data, up-to-date information on the 
accuracy between different anthropometric data col-
lection methods and up-to-date knowledge about 
potential bias due to data collection methods is needed.

Our aim was to conduct a literature review of the 
present situation in self-reported height, weight and 
BMI validity against measured values for assessing 
obesity in adults. Differences according to sex, BMI 
groups, and continents were also assessed. To obtain 
up-to-date information and an overall picture of the 
present situation, we included studies published after 
the systematic review of Connor Gorber et al. [6].

Methods of the review

Search strategy

Published studies were identified from a literature 
search on PubMed. The search of this non-systematic 
review was restricted to full papers published in  

english between January 2006 and April 2017 and to 
adult populations (age >18) with sample size >100 par-
ticipants. The search terms included following key-
words: (measured weight[Title/Abstract] OR measured 
height[Title/Abstract] OR measured obesity[Title/
Abstract] OR measured BMI[Title/Abstract] OR obe-
sity measure*[Title/Abstract] OR clinical measure* 
[Title/Abstract] OR objective measure*[Title/Abstract] 
OR direct measure*[Title/Abstract]) OR measure* 
[Title/Abstract] AND (self report*[Title]) AND 
(anthropometry[MeSH Terms] OR body mass 
index[MeSH Terms] OR body weight[MeSH Terms] 
OR body height[MeSH Terms] OR height[Title] OR 
weight[Title] OR obesity[Title]).

Methods

The results from individual studies are presented as 
combined data for men and women (overall sample) 
and according to sex and BMI groups with mean dif-
ferences (self-reported minus measured values) and 
standard deviations (SD) of these mean differences. 
SDs were calculated whenever possible if confidence 
intervals or standard errors were reported in the orig-
inal publications. The anthropometrics are given in 
the international system of units (SI). If other units 
were used in the original publications, equivalent SI 
values were calculated. Furthermore, WHO guide-
lines were followed (unless otherwise noted) in clas-
sification of BMI: underweight (<18.5 kg/m2), 
normal (18.5–24.9 kg/m2), overweight (25.0–29.9 
kg/m2), and obese (≥30.0 kg/m2).

Results

Search

The initial database search plan and selection of the 
keywords were conducted with an information spe-
cialist. MM made the final selection of the keywords, 
conducted the PubMed search on 3 May 2017, and 
performed the selection of the publications. If there 
was uncertainty in decision making, the final deci-
sion was made with HT. The total number of publi-
cations identified was 415. After reading the titles 
and abstracts, an initial selection of 61 publications 
was made. These were read in full, and finally 58 
publications were included in the review. Four addi-
tional publications were identified by reviewing the 
references of these publications; thus the final num-
ber of publications in the review was 62 (Table I).

Height

Overall sample (combined data on men and 
women). Data on self-reported and measured height 
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was obtained from 58 studies (see Supplementary 
Table I online). Of these, 25 studies reported com-
bined data on men and women; the majority showed 
that height was overestimated by self-report with 
mean differences (between self-reported and mea-
sured values) ranging from 0.2 cm to 2.6 cm [18,45]. 
Overall SDs of the mean differences ranged from 1.5 
cm to 9.9 cm [40,62]. Two studies found conflicting 
results [24,34]. In an Australian study, elderly people 
underestimated their height by a mean of 0.1 cm 
[34], while no difference between self-reported and 
measured height was found in a uS study on health 
management program participants [24]. Further-
more, the overestimation of self-reported height 
seemed similar across the continents.

By sex. A total of 38 studies had data on men (Sup-
plementary Table I). Height was overestimated in the 
majority of the studies, with mean differences rang-
ing from 0.3 cm to 2.9 cm [22,70], while SDs of the 
mean differences ranged from 1.1 cm to 7.2 cm 
[17,34]. Two studies, however, found no differences 
between self-reported and measured height [17,54], 
while in the Canadian Health Measures Survey con-
ducted between 2007 and 2009, men underestimated 
their height by a mean of 1.2 cm [50].

Height was overestimated in the majority of the 50 
studies that had data on women, with mean differ-
ences ranging from 0.2 cm to 4.0 cm (Supplementary 
Table I) [20,55]. SDs of the mean differences for 
women ranged from 0.9 cm to 7.7 cm [15,17]. 
Height was underestimated in five studies, with mean 
differences ranging from 0.2 cm to 1.0 cm [17,34,64], 
while two studies found no difference [18,47].

By BMI categories. A total of nine studies reported 
data on self-reported and measured height by BMI 
categories (Supplementary Table I). The majority of 
the studies showed that height was overestimated in 
all BMI categories (also in men and women). The 
overestimation, however, was increased towards the 
higher BMI categories. For example, in combined 
data from the NHANeS surveys conducted between 
2001 and 2006 (n = 15,161), normal weight partici-
pants overestimated their height by a mean of 0.6 cm, 
while obese participants overestimated their height 
by a mean of 1.2 cm [60].

Weight

Overall sample. A total of 60 studies reported data on 
self-reported and measured weight (Supplementary 
Table II). Of these, 25 studies had combined data on 
men and women. Weight was underestimated by self-
report in the majority of the studies, with mean 

differences ranging from 0.1 kg to 2.3 kg [11,16,63], 
while SDs of the mean differences ranged from 1.4 
kg to 8.3 kg [32,69]. Weight was overestimated by a 
mean of 0.1 kg in a Polish study with elderly partici-
pants [19]. Furthermore, underestimation of self-
reported weight was lower in Asian studies and higher 
in North American studies when compared with 
studies conducted on the other continents.

By sex. Thirty-nine studies that reported data on 
men showed that weight was underestimated by self-
report. Mean differences ranged from 0.1 kg to 2.2 
kg [16,50], while SDs of the mean differences ranged 
from 1.9 kg to 9.8 kg (Supplementary Table II) 
[46,67]. Four studies had conflicting results 
[11,12,41,51]. In the NHANeS surveys (1976–
1980, 1999–2000, 2001–2002, 2003–2004, and 
2007–2008), men overestimated their weight by 
mean differences ranging from 0.1 kg to 0.4 kg. In 
the NHANeS conducted between 2005 and 2006, 
weight was underestimated by a mean of 0.1 kg 
[11,12]. Two Dutch studies that examined ethnic dif-
ferences between self-reported and measured weight 
had inconsistent results. A study on Turkish, Moroc-
can, and Dutch people in the Netherlands found that 
weight was overestimated by Dutch (0.1 kg) and 
Turkish (0.5 kg) men but no difference was found in 
Moroccan men [41]. The other Dutch study found 
that weight was underestimated by Dutch (1.2 kg) 
men and men of African-Surinamese (0.8 kg) origin, 
while participants of Hindustani-Surinamese origin 
overestimated their weight by a mean of 0.3 kg [51].

Similarly, the majority of the 51 studies on women 
showed that weight was underestimated by self-
report with mean differences between self-reported 
and measured values ranging from 0.1 kg to 3.4 kg 
(Supplementary Table II) [16,65]. SDs of the mean 
differences for women ranged from 0.1 kg to 7.3 kg 
[67,69]. Women overestimated their weight in three 
studies, with mean differences ranging from 0.1 kg to 
0.3 kg [46,54,71], while a study on Chinese nurses 
and a study on British engineering company workers 
found no difference between self-reported and meas-
ured weight [29,47]. In a Dutch study, women with 
Moroccan and Turkish origin underestimated their 
weight by a mean of 0.2 kg and by a mean of 0.4 kg, 
respectively, whereas no difference was found among 
women of Dutch origin [41].

By BMI categories. A total of nine studies reported 
self-reported and measured weight by BMI categories 
(Supplementary Table II). In all of these studies, 
underestimation of weight increased towards the 
higher BMI categories and hence was highest among 
obese participants [12,16,18,26,40,45,60,69,72]. 
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Table II. Mean differences in BMI (self-reported minus measured 
BMI).

Reference BMI (kg/m2)

total (SD) men (SD) women (SD)

Asia
Ikeda [15]a

 All – 0.3 (NC) ↓ 0.7 (NC) ↓
 BMI <18.5 – 0.7 (1.7) ↑ 0.3 (2.3) ↑
 BMI 18.5–24.9 – 0.2 (NC) ↓ 0.5 (NC) ↓
 BMI 25.0–27.4 – 0.9 (2.6) ↓ 1.2 (2.8) ↓
 BMI 27.5–29.9 – 1.1 (1.3) ↓ 2.1 (1.7) ↓
 BMI ≥30 – 1.6 (2.1) ↓ 3.5 (3.7) ↓
lu et al. [16]
 All 0.4 (3.5) ↓ 0.4 (1.2) ↓ 0.4 (1.3) ↓
 BMI <18.5 0.5 (3.0) ↑  
 BMI 18.5–24.9 0.1 (2.4) ↓  
 BMI 25.0–29.9 0.5 (2.2) ↓  
 BMI ≥30 1.2 (2.7) ↓  
Anai et al. [17]a – 0.3 (0.8) ↓ 0.2 (1.5) ↓
Xie et al. [29] – – 0.1 (1.4) ↓
Yoon et al. [30] – 0.8 (NR) ↓ 1.6 (NR) ↓
Yong and Saito 
[39]a

– 0.7 (1.2) ↓ 0.8 (1.5) ↓

lee et al. [46]  
 All – 0.1 (0.7) ↓ 0.1 (0.5) ↓
 BMI <20.0 – 0.5 (0.8) ↑ 0.2 (0.6) ↑
 BMI 20.0–24.9 – 0.0 (0.7) ↔ 0.0 (0.6) ↔
 BMI 25.0–29.9 – 0.2 (0.8) ↓ 0.4 (0.9) ↓
 BMI ≥30.0 – 0.8 (1.5) ↓ 0.5 (1.4) ↓
Australia
Pursey et al. [26]
 All 0.6 (0.1) ↓ 0.5 (1.0) ↓ 0.6 (1.0) ↓
 BMI 18.0–24.9 0.5 (0.8) ↓ – –
 BMI ≥25 0.9 (1.2) ↓ – –
Pasalich et al. [34] 0.4 (1.6) ↓ 0.9 (2.1) ↓ 0.1 (1.2) ↓
Yoong et al. 2013 [35]
 informedb 0.7 (1.9) ↓ – –
 uninformedb 0.6 (2.2) ↓ – –
Hayes et al. [43]a

  NHS, NNS 
1995

– 1.2 (2.1) ↓ 1.4 (2.0) ↓

  NHS 2007–
2008

– 0.6 (2.1) ↓ 0.7 (2.0) ↓

Ng et al. [48]a

 All 0.7 (1.6) ↓ 0.9 (3.4) ↓ 0.6 (1.4) ↓
 BMI <20 – 0.2 (0.3) ↓ 0.2 (1.2) ↑
 BMI 20.0–24.9 – 0.4 (1.0) ↓ 0.2 (0.9) ↓
 BMI 25.0–29.9 – 0.8 (2.0) ↓ 0.6 (1.3) ↓
 BMI ≥30 – 1.3 (1.3) ↓ 1.1 (1.6) ↓
Burton et al. [52] – – 0.1 (1.6) ↓
Taylor et al. [72]a 1.0 (1.7) ↓ 0.9 (1.5) ↓ 1.1 (1.9) ↓
Europe
Celis-Morales et al. [18]
 All 0.3 (NR) ↓ 0.4 (NR) ↓ 0.2 (NR) ↓
 BMI 18.5–24.9 0.1 (NR) ↓ – –
 BMI 25.0–29.9 0.5 (NR) ↓ – –
 BMI ≥30.0 0.5 (NR) ↓ – –
Niedzwiedzka 
et al. [19]a

0.7 (NR) ↓ 0.6 (NR) ↓ 0.7 (NR) ↓

Skeie et al. [20]a – – 0.6 (1.5) ↓
Wright et al. [21] – – 0.7 (1.2) ↓

Reference BMI (kg/m2)

total (SD) men (SD) women (SD)

Magnusson et al. [23]
  without 

osteoarthritis
0.8 (NR) ↓ – –

  with 
osteoarthritis

1.3 (NR) ↓ – –

Tolonen et al. 
[27]a

– 0.7 (NR) ↓ 0.8 (NR) ↓

lassale et al. [32] 0.3 (1.5) ↓ – –
Dijkshoorn et al. [41]a

 Dutch – 0.2 (1.4) ↓ 0.2 (1.1) ↓
 Turkish-Dutch – 0.4 (1.5) ↓ 0.8 (1.8) ↓
  Moroccan-

Dutch
– 0.2 (1.6) ↓ 0.7 (2.3) ↓

Großschädl et al. 
[36]

0.4 (1.1) ↓ 0.4 (1.1)↓ 0.4 (1.1) ↓

Isidoro et al. [44]
 All – – 1.2 (NR) ↓
 BMI <25 – – 0.6 (1.2) ↓
 BMI 25.0–29.9 – – 1.2 (1.3) ↓
 BMI ≥30 – – 2.0 (1.9) ↓
krul et al. [45]a 0.6 (1.2) ↓ 0.7 (1.2) ↓
 Italy – 0.6 (0.9) ↓ 1.1 (1.0) ↓
 North America – 0.5 (1.3) ↓ 0.8 (1.1) ↓
 Netherlands – 0.7 (1.2) ↓ 0.6 (1.3) ↓
lois et al. [47] 0.5 (1.8) ↓ 0.5 (1.8) ↓ 0.2 (1.6) ↓
Park et al. [49]a 0.9 (NR) ↓ 0.9 (1.3) ↓ 0.9 (1.4) ↓
Van Valkengoed 
et al. [51]
 Dutch – 0.7 (1.3) ↓ 1.0 (1.3) ↓
 Hindustani-
Surinamese

– 0.3 (1.7) ↓ 1.0 (1.5) ↓

  African-
Surinamese

– 0.6 (1.7) ↓ 1.1 (1.9) ↓

Dahl et al. [53] 0.6 (1.3) ↓ – –
Oliveira et al. [59]a

 ≤45 years – 0.7 (1.4) ↓ 0.9 (1.2) ↓
 >45 years – 0.9 (1.3) ↓ 1.3 (1.6) ↓
Danubio et al. 
[61]

– 1.1 (1.2) ↓ 1.5 (1.4) ↓

Dekkers et al. [62]
 All 0.7 (0.8) ↓ 0.7 (0.8) ↓ 0.7 (0.8) ↓
 BMI 25.0–29.9 0.6 (0.7) ↓ – –
 BMI ≥30 0.9 (1.0) ↓ – –
larsen et al. [65] – – 1.5 (1.0) ↓
Nyholm et al. 
[70]a

– 0.6 (1.1) ↓ 0.8 (1.1) ↓

 BMI <18.5 – – 0.4 (NR) ↑
 BMI 18.5–24.9 – 0.2 (NR) ↓ 0.5 (NR) ↓
 BMI 25.0–29.9 – 0.6 (NR) ↓ 0.9 (NR) ↓
 BMI 30.0–34.9 – 1.2 (NR) ↓ 1.2 (NR) ↓
 BMI ≥35 – 1.4 (NR) ↓ 1.5 (NR) ↓
North America
Murphy et al. [24] 0.4 (1.7) ↓  
Poston et al. [25]
 All – 0.1 (0.9) ↑ –
 BMI 18.5–24.9 – 0.5 (0.9) ↑ –
 BMI 25.0–29.9 – 0.2 (0.9) ↑ –
 BMI 30.0–34.9 – 0.1 (0.9) ↓ –

Table II. (Continued)
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Reference BMI (kg/m2)

total (SD) men (SD) women (SD)

 BMI ≥35 – 0.9 (0.9) ↓ –
Hattori and Sturm [12]a

NHANeS 1999–2000
 All 0.6 (1.8) ↓ 0.3 (1.5) ↓ 0.8 (2.1) ↓
 BMI <30 0.3 (1.5) ↓ – –
 BMI ≥30 1.3 (2.4) ↓ – –
NHANeS 2001–2002
 All 0.5 (2.0) ↓ 0.2 (2.0) ↓ 0.8 (1.9) ↓
 BMI <30 0.2 (1.7) ↓ – –
 BMI ≥30 1.2 (2.4) ↓ – –
NHANeS 2003–2004
 All 0.5 (1.7) ↓ 0.3 (1.5) ↓ 0.6 (1.8) ↓
 BMI <30 0.2 (1.3) ↓ – –
 BMI ≥30 1.1 (2.2) ↓ – –
NHANeS 2005–2006
 All 0.6 (1.8) ↓ 0.4 (1.7) ↓ 0.7 (1.8) ↓
 BMI <30 0.2 (1.3) ↓ – –
 BMI ≥30 1.2 (2.3) ↓ – –
NHANeS 2007–2008
 All 0.6 (1.7) ↓ 0.4 (1.6) ↓ 0.8 (1.8) ↓
 BMI <30 0.2 (1.3) ↓ – –
 BMI ≥30 1.3 (2.2) ↓ – –
Stommel and Osier [14]a

NHANeS 1988–1994
 All 0.6 (3.3) ↓ – –
 BMI 18.5–24.9 0.1 (NR) ↓ – –
 BMI 25.0–29.9 0.6 (NR) ↓ – –
 BMI 29.9–34.9 1.3 (NR) ↓ – –
 BMI 35.0–39.9 1.8 (NR) ↓ – –
 BMI ≥40 3.5 (NR) ↓ – –
NHANeS 2005–2008
 All 0.6 (2.7) ↓ – –
 BMI 18.5–24.9 0.0 (NR) ↔ – –
 BMI 25.0–29.9 0.6 (NR) ↓ – –
 BMI 29.9–34.9 1.0 (NR) ↓ – –
 BMI 35.0–39.9 1.6 (NR) ↓ – –
 BMI ≥40 2.3 (NR) ↓ – –
lin et al. [37]a

 CATIc – – 0.7 (0.8) ↓
 questionnairec – – (NR)
Wen and 
kowaleski-Jones 
[38]

– 0.4 (NR) ↓ 0.8 (NR) ↓

Bes-Rastrollo et al. [40]
 All 0.6 (2.2) ↓ 0.5 (1.8) ↓ 0.7 (2.5) ↓
 BMI <30 0.4 (2.0) ↓ – –
 BMI ≥30 0.9 (2.8) ↓ – –
Griebeler et al. [42]
 All – – 1.3 (1.6) ↓
 BMI <20 – – 0.2 (0.8) ↓
 BMI 20.0–24.9 – – 0.8 (1.4) ↓
 BMI 25.0–29.9 – – 1.4 (1.5) ↓
 BMI >30 – – 2.4 (1.6) ↓
Shields et al. [50]a

 CCHS 2005 – 1.0 (NR) ↓ 1.3 (NR) ↓
 CCHS 2008 – 0.6 (NR) ↓ 0.9 (NR) ↓
  CHMS 

2007–2009
– 1.2 (NR) ↓ 1.5 (NR) ↓

Reference BMI (kg/m2)

total (SD) men (SD) women (SD)

Connor Gorber and Tremblay [11]a

  NHANeS 
1976–1980

0.4 (NR) ↓ 0.3 (NR) ↓ 0.6 (NR) ↓

  NHANeS 
1988–1994

0.5 (NR) ↓ 0.3 (NR) ↓ 0.7 (NR) ↓

  NHANeS 
2003–2004

0.5 (NR) ↓ 0.3 (NR) ↓ 0.7 (NR) ↓

  CHHS 
1986–1992

0.8 (NR) ↓ 0.7 (NR) ↓ 0.9 (NR) ↓

 CCHS 2005 1.1 (NR) ↓ 1.0 (NR) ↓ 1.2 (NR) ↓
Fillenbaum et al. 
[54]

– 0.7 (1.8) ↓ 0.9 (2.0) ↓

Meng et al. [56]a 1.2 (8.2) ↓ – –
Ahluwalia et al. 
[57]

– – 0.8 (NR) ↓

Merrill and Richardson [58]a

 All – 0.3 (1.8) ↓ 0.8 (1.9) ↓
 BMI <18.5 – 1.0 (2.0) ↑ 0.3 (1.1) ↑
 BMI 18.5–24.9 – 0.3 (2.4) ↑ 0.2 (1.5) ↓
 BMI 25.0–29.9 – 0.4 (1.7) ↓ 0.9 (2.3) ↓
 BMI ≥30 – 1.1 (2.6) ↓ 1.6 (3.3) ↓
Stommel and 
Schoenborn [60]
 All 0.6 (2.5) ↓ – –
 BMI <18.5 0.6 (NR) ↑ – –
 BMI 18.5–24.9 0.0 (NR) ↔ – –
 BMI 25.0–29.9 0.5 (NR) ↓ – –
 BMI 30.0–39.9 1.2 (NR) ↓ – –
 BMI ≥40 2.1 (NR) ↓ – –
elgar and Stewart 
[63]a

1.2 (4.2) ↓ 1.0 (4.0) ↓ 1.3 (4.2) ↓

Jeffery et al. [64] – – –
Paradis et al. [66] – 0.4 (1.4) ↓ 0.7 (1.4) ↓
Sahyoun et al. [67]a

 BMI<18.5 – 0.8 (3.3) ↑ 0.4 (2.4) ↑
 BMI 18.5–24.9 – 1.0 (2.8) ↓ 0.6 (2.8) ↓
 BMI 25–29.9 – 0.8 (3.2) ↓ 1.1 (2.9) ↓
 BMI ≥30 – 1.5 (2.1) ↓ 1.9 (2.5) ↓
Shields et al. [5]a

 All 1.1 (1.7) ↓ 0.9 (2.3) ↓ 1.2 (2.5) ↓
 BMI <18.5 – 2.6 (4.9) ↑ 0.2 (1.6) ↑
 BMI 18.5–24.9 – 0.1 (2.1) ↓ 0.5 (1.7) ↓
 BMI 25.0–29.9 – 1.0 (2.2) ↓ 1.4 (2.7) ↓
 BMI 30.0–34.9 – 1.9 (3.0) ↓ 2.1 (3.8) ↓
 BMI 35.0–39.9 – 2.7 (2.6) ↓ 3.0 (5.0) ↓
 BMI ≥40 – 4.0 (3.2) ↓ 5.0 (7.5) ↓
Brunner Huber 
[68]

– – 0.8 (1.9) ↓

McAdams et al. 
[69]a

 All 0.5 (3.1) ↓ 0.2 (2.9) ↓ 0.7 (2.9) ↓
 BMI <25 0.0 (NR) ↔ 0.3 (NR) ↑ 0.2 (NR) ↓
 BMI 25.0–29.9 0.6 (NR) ↓ 0.4 (NR) ↓ 0.9 (NR) ↓
 BMI ≥30 1.8 (NR) ↓ 1.4 (NR) ↓ 2.1 (NR) ↓
South America
lucca and Moura 
[55]a

– 0.4 (NR) ↓ 1.5 (NR) ↓

 BMI ≤24.9 – 0.6 (NR) ↑ 0.9 (NR) ↓

Table II. (Continued) Table II. (Continued)

 (Continued)
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Reference BMI (kg/m2)

total (SD) men (SD) women (SD)

 BMI 25.0–29.9 – 0.7 (NR) ↓ 1.3 (NR) ↓
 BMI ≥30 – 1.9 (NR) ↓ 2.4 (NR) ↓

↑, overestimated by self-report; ↓, underestimated by self-report; 
BMI, body mass index; CATI, computer-assisted telephone inter-
view; CCHS, Canadian Community Health Survey; CHMS, 
Canadian Health Measures Survey; NC, not calculated(standard 
deviation could not be calculated); NHANeS, National Health 
and Nutrition examination Survey; NHS, National Health Sur-
vey; NNS, National Nutrition Survey; NR, not reported; SD, 
standard deviation.
aFor a general population.
b Participants were notified before (informed) or after (unin-
formed) self-reporting that they would be measured.

c Self-reporting was based on CATI or a self-administered ques-
tionnaire.

Table II. (Continued)

This tendency was also seen for men and women. For 
example, in the Canadian Community Health Survey 
data (n = 4537), women of normal weight underesti-
mated their weight by a mean of 1 kg, while obese 
(BMI ≥ 40) women underestimated their weight by a 
mean of 9 kg [5]. Men of normal weight men under-
estimated their weight by a mean of 0.3 kg and obese 
men by a mean of 5 kg. Furthermore, in many studies 
underweight participants (particularly men) overesti-
mated their weight [5,15,58,60,67,70,72].

Body mass index

Overall sample. Data on self-reported (calculated 
from self-reported height and weight) and measured 
(calculated from measured height and weight) BMI 
was reported in 57 studies (Table II). Of these, 29 
studies had data on the overall sample; in all of these 
studies BMI was underestimated by self-report by 
mean differences between self-reported and mea-
sured values ranging from 0.3 kg/m2 to 1.2 kg/m2 
[18,32,56,63]. The overall SDs of the mean differ-
ences between self-reported and measured values 
ranged from 0.1 kg/m2 to 8.2 kg/m2 [26,56]. Fur-
thermore, underestimation of self-reported BMI 
seemed to be lower in Asian studies and higher in 
North American studies when compared to the other 
continents.

By sex. A total of 37 studies reported data on men. 
BMI was underestimated in the majority of the stud-
ies with mean differences between self-reported and 
measured values ranging from 0.1 kg/m2 to 1.2 kg/m2 
(Table II) [43,46,50]. SDs of the mean differences 
for men ranged from 0.7 kg/m2 to 4.0 kg/m2 [46,63]. 
However, among uS firefighters BMI derived from 

self-reported measures was overestimated by a mean 
of 0.1 kg/m2 [25].

All 46 studies that reported data on women 
showed that self-reported BMI was underestimated 
with mean differences between self-reported and 
measured values ranging from 0.1 kg/m2 to 1.6 kg/m2 
[29,30,34,46,52]. SDs of the mean differences for 
women ranged from 0.5 kg/m2 to 4.2 kg/m2 [46,63].

By BMI categories. A total of 20 studies reported 
data on the mean differences between self-reported 
and measured BMI by BMI categories (Table II). 
Self-reported BMI was overestimated by under-
weight participants, whereas underestimation of BMI 
increased towards the higher BMI categories (par-
ticularly in women). For example, in the Canadian 
Health Community Survey (n = 4537), self-reported 
BMI was underestimated by a mean of 0.5 kg/m2 in 
normal weight women, while women with a BMI 
over 40 underestimated their BMI by a mean of 5.0 
kg/m2 [5]. As for men, normal weight men underesti-
mated their BMI by a mean of 0.1 kg/m2, while men 
with a BMI over 40 underestimated their BMI by a 
mean of 4.0 kg/m2.

Differences in prevalence of overweight and 
obesity

Prevalence of overweight in the overall sample. The 
mean differences in the prevalence of overweight and 
obesity, calculated from BMI based on self-reported 
values and measured values were derived from 34 
studies (Table III). Of these, 12 studies had data on 
the overall sample. The majority of the studies 
showed that the prevalence of overweight was under-
estimated by self-report ranging from 1.8%-points to 
9.3%-points [5,63]. In four studies, the prevalence of 
overweight was overestimated (mean differences ranged 
from 0.2%-points to 5.1%-points) [23,36,48,62]. An 
Australian study on general practitioners’ appoint-
ment attendees found no difference in the prevalence 
of overweight [35]. Furthermore, the underestima-
tion of overweight prevalence seemed to be lower in 
Australian studies than in the studies conducted on 
the other continents.

Prevalence of overweight according to sex. A total of 19 
studies reported data on men (Table III). With the 
exception of two studies [36,62], the prevalence of 
overweight was underestimated when based on self-
reported BMI, ranging from 0.5%-points to 
9.4%-points [5,48]. The prevalence of overweight 
was overestimated by 2.0%-points among Austrian 
health check attendees and by 4.1%-points among 
Dutch overweight working population [36,62].
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Table III. Mean differences in the prevalence of overweight and obesity.

Reference Mean difference in prevalence, %

overweight (BMI 25.0–29.9 kg/m2) obese (BMI ≥ 30.0 kg/m2)

total men women total men women

Asia
Ikeda [15]a – 3.7 ↓ 5.1 ↓ – 0.3 ↓ 1.3 ↓
lu et al. [16] 5.8 ↓ 4.3 ↓ 7.8 ↓ 1.3 ↓ 0.6 ↓ 2.1 ↓
Xie et al. [29] – – 1.4 ↓b – – 0.7 ↓b

Yoon et al. [30] – 19.5 ↓c 17.9 ↓c – – –
Yong and Saito [39]a – 6.2 ↓ 4.9 ↓ – 0.7 ↓ 2.9 ↓
lee et al. [46] 1.1 ↓c 2.0 ↓c  
Australia
Yoong et al. 2013 [35] 0 – – 5.0 ↓ – –
Hayes et al. [43]a – 1.4 ↓ 3.3 ↓ – 3.9 ↓ 3.4 ↓
Ng et al. [48]a 0.8 ↑ 0.5 ↓ 2.2 ↑ 5.6 ↓ 6.8 ↓ 4.4 ↓
Burton et al. [52] – – 4.4 ↓ – – 0.6 ↓
Taylor et al. [72]a 2.1 ↓ 0.7 ↓ 3.7 ↓ 7.2 ↓ 7.6 ↓ 6.9 ↓
Europe
Celis-Morales et al. [18] 2.8 ↓ – – 0.7 ↓ – –
Niedzwiedzka et al. [19]a 6.0 ↓ 6.0 ↓ 6.0 ↓ 5.0 ↓ 8.0 ↓ 2.0 ↓
Skeie et al. [20]a – – 8.2 ↓ – – 1.9 ↓
Magnusson et al. [23]
 without osteoarthritis 3.3 ↑ – – 10.6 ↓ – –
 with osteoarthritis 5.1 ↑ – – 13.4 ↓ – –
Tolonen et al. [27]a – 4.4 ↓ 6.1 ↓ – 4.4 ↓ 4.2 ↓
lassale et al. [32] 2.2 ↓ – – 1.7 ↓ – –
May et al. [33]a – 1.0 ↓ 0.6 ↓ – 0.6 ↓ 0.7 ↓
Dijkshoorn et al. [41]a

 Dutch – – – – 2.9 ↓ 2.5 ↓
 Turkish-Dutch – – – – 3.4 ↓ 5.5 ↓
 Moroccan-Dutch – – – – 4.2 ↓ 5.3 ↓
Großschädl et al. [36] 0.2 ↑ 2.0 ↑ 1.8 ↓ 2.9 ↓ 2.8 ↓ 3.3 ↓
Isidoro et al. [44] – – 3.0 ↓ – – 8.4 ↓
krul et al. [45]a

 Italy – 7.1 ↓ 3.6 ↓ – 2.2 ↓ 2.4 ↓
 North America – 3.4 ↓ 2.8 ↓ – 2.7 ↓ 2.7 ↓
 Netherlands – 1.5 ↓ 2.9 ↓ – 3.7 ↓ 1.5 ↓
Park et al. [49]a 4.6 ↓ – – 6.8 ↓ – –
Danubio et al. [61] – 8.1 ↓ 7.8 ↓ – 3.3 ↓ 0.9 ↓
Dekkers et al. [62] 3.4 ↑ 4.1 ↑ 1.8 ↑ 6.9 ↓ 6.8 ↓ 6.9 ↓
larsen et al. [65] – – – – – 3.4 ↓
Nyholm et al. [70]a – – – – 5.3 ↓ 4.9 ↓
North America
Griebeler et al. [42] – – 2.6 ↓ – – 11.9 ↓
Fillenbaum et al. [54] – – – – – –
 African-American 2.5 ↓ – – 5.4 ↓ – –
 White 3.0 ↓ 6.5 ↓  
Ahluwalia et al. [57] – – 2.2 ↓ – – –
elgar and Stewart [63]a 1.8 ↓ 0.6 ↓ 3.0 ↓ 7.6 ↓ 8.8 ↓ 6.4 ↓
Shields et al. [5]a 9.3 ↓ 9.4 ↓ 9.1 ↓ 7.4 ↓ 8.8 ↓ 6.0 ↓
Brunner Huber [68] – – 0.4 ↑ – – 2.4 ↑
South America
Tsai et al. [28] – – 11.4 ↓c – – 4.6 ↓
lucca and Moura [55]a – – – – 2.5 ↓ 6.4 ↓

↑, overestimated by self-report; ↓, underestimated by self-report.
aFor a general population.
bBMI for overweight 23–25 kg/m2, BMI for obese ≥25 kg/m2.
cIncluded both overweight and obese participants.
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In the majority of the 21 studies that reported 
data on women, the prevalence of overweight was 
underestimated by self-report, ranging from 
0.6%-points to 11.4%-points (Table III) [28,33]. In 
three studies, the prevalence of overweight was over-
estimated by 0.4%-points [68], 1.8%-points [62], 
and by 2.2%-points [48].

Prevalence of obesity in overall sample. The prevalence 
of obesity was underestimated by self-report in all 13 
studies with data on the overall sample, ranging from 
0.7%-points to 13.4%-points (Table III) [18,23]. 
Furthermore, underestimation of obesity prevalence 
was lower in Asian studies and higher in North 
American studies than those in the other continents.

Prevalence of obesity according to sex. A total of 18 
studies reported data on men and all studies showed 
that the prevalence of obesity was underestimated by 
self-report, ranging from 0.3%-points to 8.8%-points 
(Table III) [5,15,63]. Furthermore, in a South 
korean study that included participants from middle 
age onwards, the prevalence of obesity (defined as 
BMI ≥25.0 kg/m2) was underestimated in men by 
20%-points and in women by 18%-points [30].

In the 26 studies that reported data on women, 
with the exception of one study the prevalence of 
obesity was underestimated when based on self-
reported BMI [68], ranging from 0.6 %-points to 
11.9%-points (Table III) [42,52]. In a uS study on 
women using birth control, the self-reported preva-
lence of obesity was overestimated by 2.4%-points 
[68].

Discussion

This literature review of studies published between 
2006 and 2017 revealed a tendency for underesti-
mation of self-reported weight and overestimation 
of height compared with the measured values. These 
biases were evident for both sexes. Furthermore, 
BMI derived from self-reported height and weight 
was underestimated and consequently, a clear ten-
dency for underestimation of the prevalence of 
overweight and obesity was found. The bias tended 
to be greater for those in the higher BMI groups. 
Furthermore, continent differences on self-reported 
bias were also found.

The bias observed here was similar to those of the 
systematic review by Connor Gorber et al. [6], which 
compared self-reported and measured height, weight 
and BMI based on 64 studies on men and women 
published between 1982 and 2005. The studies 
included in our review, however, showed a slightly 
narrower range for the overall mean differences for 

weight (0.1–2.3 kg vs 0.1–3.5 kg), height (0.1–2.6 
cm vs 0.6–7.5 cm) and BMI (0.3–1.2 kg/m2 vs 0.2–
1.8 kg/m2). Similar tendencies were also seen for men 
and women separately.

Few recent studies have examined the temporal 
change in the bias of self-reported BMI [11–14]. The 
Surveys of lifestyle Attitudes and Nutrition (SlÁN) 
conducted in Ireland between 1998 and 2007 found 
that the bias in self-reported BMI increased over 
time [13]. The self-reported BMI and obesity bias 
stayed relatively constant in the uS between 1976 
and 2004 [11]. In Canada, however, the bias 
increased over the time period between 1986 and 
2005 [11]. Analysis of the NHAHeS survey data 
from 1999 to 2008 did not reveal a temporal change 
in self-reported bias [12]. Furthermore, another uS 
study compared the NHANeS surveys conducted 
between 1988 and 1994 with surveys conducted 
between 2005 and 2008. This study revealed that the 
bias in self-reported BMI had increased slightly over 
this time period [14]. However, among obese indi-
viduals, self-reporting bias in BMI had declined, 
though the bias was still highest among obese indi-
viduals when compared with normal and under-
weight individuals.

Furthermore, our review indicated that underesti-
mation of self-reported weight was lower and overes-
timation of height was higher among Asian studies 
than those from studies conducted on the other con-
tinents. Asian studies also showed a lower underesti-
mation of BMI by self-report than studies from the 
other continents. This may be due to cultural differ-
ences. Asian people tend to be shorter than people 
from western; obesity is also not as common in Asia 
as it in western countries. Most of the previous stud-
ies were conducted in europe and in North America, 
while only a few studies were conducted in Asia, 
Australia, and Africa.

During the past decade, a number of studies have 
been published on the bias of self-reported anthropo-
metrics, which reflects the significance of this matter. 
The authors of the systematic review [6] emphasized 
the need for common criteria for data analysis and 
for reporting anthropometric results from studies. 
However, some of the studies included in the present 
review lacked vital information that may have had an 
effect on the results, such as elapsed time between 
measurements or order of the measurements. Self-
reported information should always be collected 
before objective measurements are conducted. 
uniformity concerning the study procedures facili-
tate comparison of the studies.

Furthermore, it should be noted that because the 
literature search for this review was conducted solely 
on PubMed (as this is the largest available data 
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resource) and because this review was not a system-
atic review, there is a possibility that we may have 
missed some relevant publications.

In conclusion, consistent with previous literature 
this review showed a tendency for underestimation of 
self-reported BMI and consequently the prevalence 
of overweight and obesity. The self-reporting bias was 
higher among overweight and obese individuals than 
among underweight or those of normal weight. 
Overweight and obese individuals are a high risk 
group with regards to NCDs. Thus, with globally 
growing obesity rates it is of utmost importance to 
obtain accurate information on the prevalence of 
overweight and obesity to assess whether the global 
targets for NCD prevention and for stopping obesity 
increases will be reached. Therefore, measured 
anthropometrics may provide a more reliable tool for 
assessing the prevalence of obesity.
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