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People with a BMI ≥ 30 under-report their dietary 

intake. A systematic review. 

 

Abstract 

Under-reporting of total energy-intake (EI) is a common and well-known source of 

measurement error in dietary assessment. Although evidence suggests that 

underestimation of calorie intake is common across the general population, studies 

increasingly highlight that this bias occurs to a significantly larger extent in people 

with a higher weight, especially among people who have an obese BMI. This can 

illustrate a problem in clinical practice when dietary data need to be evaluated during 

dietary interventions, as practitioners don’t get access to their patients’ actual eating 

behaviours. The three most common and most widely applied methods to determine 

dietary data via self-report include the dietary recall, diet history questionnaires and 

diet records.  

The aim of the present literature review is to summarise and assess the evidence of 

the reliability of self-reported dietary intake in people with a Body Mass Index (BMI) 

that lies within the obese category (≥30). The included papers were gathered from 

established databases, including PsycINFO, CINAHL, MEDLINE and Web of 

Science. A total of 3,475 were found, out of which 34 were selected for this review in 

multiple stages.  Across the identified studies it was found that there is a clear 

association between a BMI ≥ 30 and lack of reporting accuracy of dietary intake with 

a strong tendency for under-reporting. Therefore, information on food intake obtained 

from self-reported data need to be particularly treated with caution in obese people, 

and further research should look into exploring and validating techniques to reduce 

this bias in clinical practice.  

       

Keywords: Underreporting; Dietary intake; Self-reported energy intake; Obesity;    

Nutrition Assessment; 24h dietary recall 
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1. Introduction 

 

Over the past decade obesity has become one of society’s major health challenges 

(Royal College of Physicians, 2013; Morris et al, 2014), illustrating an increasing 

burden on the health system (Selassie et al, 2011). Statistics demonstrate that 

currently approximately 67% of men and 57% of women in the UK are either 

overweight  or obese, according to the categories defined by the WHO that classify 

an overweight BMI over 25, and an obese BMI over 30 (Sedghi, 2014) . Further 

trends show that by 2030 there could be as many as 65 million more adults in the 

USA, and 11 million more obese adults in the UK (Wang et al, 2011).  According to 

recently released research by McKinsey & Company (2014), every year obesity costs 

the world $2 trillion in economic burden, through both direct medical cost and 

indirect cost of decreased productivity. Falling slightly behind smoking, obesity 

brings along a burden of $73 billion, or around 3% of the gross domestic product 

(GDP) in the UK (Consultancy UK, 2015). Taking these figures into account, obesity 

is a highly concerning issue in today’s society that calls for urgent and impacting 

action. 

It is plausible that obesity must result from energy imbalance, and it has long been 

assumed that simple excess intake of kilocalories leads to overweight. However, this 

has not been demonstrated in the literature; a range of studies have shown that obese 

persons have repeatedly and consistently reported consuming the same or less energy 

than their normal weight counterparts (Myers et al., 1988; Lincoln et al., 1972).This 

is also reflected in clinical practice: Dieticians frequently deal with morbidly obese 

patients who find it difficult to lose weight and who have a suspected underlying 

medical cause, however the reason for their failure to lose weight often cannot be 

explained by metabolic imbalances (Buhl et al., 1995The difficulty in fully 

understanding what people actually consume is that capturing food-intake relies on 

self-reported food intake and accuracy can be affected in a range of measurement 

tools used (Scaglusi et al., 2008; Black et al., 2001). The main limitation of food 

records is the underreporting or misreporting of energy intake and representativeness 

of the overall diet, both under and over (Livingstone et al., 1990; Poslusna et al., 

2009). The prevalance of under-reporting in the general population ranges from 18 to 

54% but it can be as high as 70% for particular subgroups (Macdiarmid et al., 1998). 

Although nearly all people tend to underestimate their calorie intake, there is 

increasing evidence highlighting that the bias is much worse in people with a higher 



3 
 

BMI (Lichtman et al., 1992; Livingstone et al., 2003; Tooze et al., 2004). Assessing 

the accuracy of self-reports about energy intake in the obese is therefore important, as 

measurement error can conceal effects of food and nutrient intake on health outcomes 

(Thompson et al., 2008). 

In clinical treatments of obese persons, it is often assumed that they intentionally 

underestimate food intake to improve their self-esteem as a form of self-deception or 

self-presentation, because they want to present themselves in a positive light to others 

(Muhlheim et al., 1998).  Macdiarmid et al. (1998) identified different types of under-

reporting, taking into account the intentional background. These can be summarised 

as: 

1. Food being eating but deliberately NOT reported (intentional under-reporting); 

2. Food consumption being reduced, or certain foods being avoided, during the period 

of study (intentional alteration of diet); 

3. Food being eaten but genuinely forgotten (unintentional/ unknowing under-reporting). 

Therefore, the intention of under-report needs to be distinguished when identifying 

underlying factors, and people who report unintentionally need to be treated 

differently from people who provide false data on purpose, as they may have 

differing reasons for their behaviour, for example difficulty in recalling consumed 

food items for unintentional inaccuracy vs. self-presentation for intentional deception.  

However, according to several studies adiposity alone isn’t a sufficient variable in 

explaining under-report. Other suggested drivers that play a significant role include 

poor body image and weight consciousness. Hetimann (1993), Crawley & 

Summerbell (1997) and Lafay (1997) all suggest that inaccurate reports of food 

consumption appear to be associated with dieting and dietary restraint, which may 

explain the strong link between under-report and an obese BMI to some extent. 

In order to evaluate the quality of dietary reports, it’s important to understand and 

differentiate the various methods that are commonly used in clinical practice and 

research in regards to their methodological quality and limitations. The available 

tools identified can be divided into three general categories, including (1) recall of 

foods eaten, (2) diet histories or retrospective questionnaires, and (3) diet records. 

Diet recalls aim to assess recent energy intake quantitatively and usually involve 

remembering all foods that have been consumed during the previous 24 h (Morgan et 

al., 1978). A frequently reported bias with this method is the lack of 
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representativeness, as it may not adequately report eating behaviour on a habitual 

level, which is often the focus of diet-related studies. On the other hand, diet histories 

and food-frequency questionnaires have been associated with more accurate estimates 

of usual or habitual dietary patterns within the group, however this method involves 

other problems regarding recall and seasonality of particular foods that are included 

(Hill et al., 2001). Diet records require participants to weigh or quantify the total 

foods and drinks consumed over a period usually ranging from 3 to 7 days, typically 

by using household measures. (Gibson, 1990; Barrett-Connor, 1991). A potential bias 

with food-frequency questionnaires is that there may be an effect of social 

desirability, where foods perceived as ‘good’ are over-reported, whilst foods 

perceived as ‘bad’ are under-reported.   

 

There are several methods that can be used to assess the accuracy of self-reported 

data of dietary intake, but the ones that are most commonly used across the literature 

are Goldberg cut-offs and the doubly labelled water (DLW) method. Both methods 

are based on the fundamental principal of energy metabolism that states EE (energy 

expenditure) and EI (energy intake) are equal conditions of stable body weight and 

composition (Schoeller et al., 1990  

Based on this definition, Goldberg cut-offs were developed by Goldberg and his 

colleagues in 1990. The underlying principle is was test the agreement between PAL 

(physical activity level) and reported energy intake in relation to BMR (basic 

metabolic rate). The purpose of using a cut-off is to improve the sensitivity and 

specificity of identifying under-reporters.  

The problem with Goldberg cut-off values is that they don’t take each individual’s 

physical activity levels into account, which are known to vary greatly between 

participants and contribute significantly to total energy expenditure. (Livingstone et 

al., 1992; Livingstone et al., 1990; Westerterp et al., 1986). Therefore, the degree of 

under-report assessed through the Goldberg method may be underestimated (Hills et 

al., 2001).  

Since its development in the 1980s, studies comparing self-reported EI with EE have 

increasingly used the DLW technique. The DLW technique for measuring total 

energy expenditure (TEE) involves enriching the water within the body with the use 

of water labelled with a stable isotope of hydrogen and a stable isotope of oxygen.  
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The DLW technique is an important technological advance that is generally 

considered the gold standard for the estimation of TEE (Shetty, 2001). Although the 

DLW is the gold standard of energy expenditure (Schoeller et al., 1990), it’s involved 

with much higher costs than the alternatives which may limit its use. 

Taking everything into account, it can be concluded that although dietary assessment 

all have their own advantages and limitations, they are all prone to misreporting.  

 

 

Considering the evident tendency of people with increasing weight to underreport to 

a higher extent than others, there is scope to explore the overall impact of an obese 

bodyweight on reporting accuracy, which hasn’t been done systematically to date. 

The systematic review should focus on all existing studies carried out within obese 

samples across a wide range of dietary self-report instruments and populations with 

different demographic characteristics, such as age, ethnicity and sex, to identify what 

circumstances may affect accuracy, and which particular groups in the higher weight 

range are at a particular risk.       

The purpose of the current review was, therefore, to examine the accuracy of self-

reporting energy intake in people with a BMI ≥30. It can furthermore provide details 

about factors which are associated with the extent of underreporting in this 

population, such as demographic factors (e.g. age, social class or sex), psychosocial 

influences (e.g. social desirability, extraversion or disinhibition), or clinical 

abnormalities (e.g. depression or binge eating disorders). This will afford the 

opportunity to identify specific risk groups within this BMI category, who are more 

likely to under-report and therefore require particular attention when evaluating their 

data of self-reported food intake.  

The results of this review can potentially be used to highlight: 

 Overall tendency/extent of under-reporting food intake across obese samples in 

comparison to non-obese samples 

 Identification of valid or non-valid methods for self-reporting energy intake for 

people with an obese BMI 

 Factors associated with under-report and accurate report in obese samples 

 Recommendations about improving accuracy in self-report for this population 
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 Areas where further research may be required 

 

2. Materials & Methods  

2.1. Literature search and selection 

A search of the literature was conducted via the following databases: PsychINFO, 

MEDLINE, CINAHL and Web of Science. A broad search strategy was adopted to 

capture each self-report method for food-intake within the target population (Figure 

1).  In addition, the reference lists of relevant articles identified through the database 

search and existing systematic reviews were searched manually to identify further 

suitable studies.  

The search was limited to articles published from January 1, 1982 to March 18, 2016. 

The reason for limiting the search to articles published after January 1980 was that a 

previous literature review identified that until the 1982 it was not possible to 

determine the validity of dietary assessment procedures before the first objective 

method, the doubly labelled water (DLW) technique, was developed (Schoeller & 

van Santen, 1982; Coward et al., 1985). 

Furthermore, any studies that include a substantial number of participants younger 

than 18 years were excluded. A previous review has highlighted that dietary 

assessment among children is difficult, because they are more susceptible to 

environmental influences than adults. Research indicates that children’s self-report 

indicates considerable errors, which can be categorised as attention, perception, 

organisation, retention, retrieval and response. All of these can affect cognitive 

processing of food-related information, which is required for accurate recall and 

organisation of energy intake (Baranowski et al., 1994). This means that we can 

conclude a systematic difference in recall capacity between adults and children, 

which can cause bias when interpreting the results. 

The search included the following terms, which were specified by finding synonyms 

using the Thesaurus function on EBSCOHost to capture as many applicable studies 

as possible. 
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(high or ≥ 30) and (bmi or “body mass index”) and obes* 

AND 

Record* or diar* or assess* or measure* or report* or estimate* 

AND 

reliabl* or accura* or valid* or estimat* or overestimat* or underestimat* 

or under-report* or correct* 

AND 

“food intake” or “calorie intake” or diet* or “energy intake” 

or “food consumption” 

 

The search through PsychINFO, MEDLINE and CINAHL was run on the server 

EBSCOHost, and repeatedly run on for Web of Science separately. 

The search included four thematic buckets, so the process consisted of multiple steps. 

First of all, all buckets were entered into the search bar individually and subsequently 

combined to guarantee that all terms were combined appropriately. All databanks 

included in the search reported a total of  3,475 papers ,excluding duplicates. All 

eligible titles and abstracts were screened in the next step simultaneously, as in many 

cases the title itself didn’t provide sufficient information for the selection. The 

number of records that were excluded resulted in 3,444 as the topic of the study 

wasn’t relevant to the topic of interest. After the full texts for the remaining  44 

papers were retrieved, these were studied and assessed for eligibility. It was 

concluded that 11 studies didn’t meet the full inclusion criteria due to different 

reasons. One paper didn’t report accuracy of the dietary reports, in two papers under-

report wasn’t addressed, while the main reason for exclusion was a BMI < 30 (n=8). 

While screening the reference list, an additional eligible paper was identified and 

included, which means that the total number of included papers resulted in 34 (Figure 

1). The final list of included paper was then confirmed by a second independent 

reviewer (JL). 

 

 

 

 

 

Number of records identified 

through database searching 

(n=3,475) 
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 Figure 1: Selection process 

 

 

2.2. Inclusion & Exclusion criteria 

Studies were eligible for inclusion in the review if they met all the criteria below: 

 Published between January 1, 1982 and March 18, 2016 

 Written in English language 

 Energy intake is measured via self-report  

 Based primarily on adult samples (≥18 years) 

 Participants with obese BMI (>30) are explicitly included in the data  

 

 

2.3. Quality of studies reviewed 

The quality of the studies were reviewed using the Cochrane Handbook's general 

guidance on non-experimental studies to inform the choice of quality indicators (2 

indicating higher quality than 1). The reason for choosing this particular method 

derives from the nature of the studies that were included in the assessment. Due to the 

fact that the research question aims to identify the relationship between two variables, 

which are reporting accuracy and obesity, rather than the impact of manipulating any 

Titles & abstracts screened 

(n=3,475) 

Records excluded by title/abstract: not 

relevant (n=3,444) 

Full text papers assessed for 

eligibility (n=44) 

 

Papers included (n=34) 

Total records excluded (n=11): 

Doesn’t assess reporting accuracy (n=1) 

Doesn’t address under-reporting (n=2) 

BMI < 30 (n=8) 

 

 

Additional papers identified 

through handsearch (n=1) 
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of the variables, the studies included in this review aren’t of experimental, but rather 

observational nature. Therefore, this method seemed suitable as its criteria are 

tailored to the characteristics of this type of study. 

The examination criteria included: sampling: non-random = 1, random = 2; 

representativeness: response rates: <60% = 1, 60% or more = 2; population definition: 

selected sample (e.g. school students)= 1; general population = 2 and sample size: 

<100 LB or GB people = 1, >100 LB or GB people = 2.  If any of the required details 

weren’t provided sufficiently, the underlying criteria was assumed as being ‘not 

described’, as this reflects poor reporting quality of elements in the study, rather than 

poor quality of the study. 

To summarise the total quality score for each study, the score for all four categories 

were determined and added up their total. The sum score was converted into the 

percentage numbers as a global indicator.  

Once all studies had been reviewed in their methodological quality, the selected 

articles were collated; their results are summarised in Table 1.  

 

 

3. Results 

A total of 34 studies met the inclusion criteria and were included in the review. A 

summary of the characteristics of the studies and the factors examined in each study 

are shown in Table 1.  

All studies were carried out between 1982 and 2014. The vast majority of studies 

(79.5%) were based on samples from Europe (n = 16, 47.1%) or North America (n = 

11, 32.4%). The sample size varied considerably across the studies, ranging from 9 to 

23,289. From the papers identified, one sample was recruited in a nutritional study as 

a convenience subsample, several samples were part of a weight loss treatment at the 

time of data collection (n=5), while another sample derived from a clinical trial. In 

regards to the methodological design, a substantial proportion of the studies had a 

cross-sectional design (n= 25, 73.5%), including one observational study. The 

remaining designs included two case-control studies, two longitudinal studies, three 

case-control studies, two cohort studies, including one with a prospective design, one 

residential study and one covert study. While not all studies provided specific 

information about the number of obese participants , the sample sizes for this weight 

category, that were indicated, ranged from 9 to 155. In total, two samples consisted 
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exclusively of obese participants. In regards to demographic characteristics, most 

studies represent both sexes (70.6%), while the remaining focus on women. Two 

studies focussed on older people (>65 & 70-80 years), and another one on middle-

aged population. For assessing self-reported energy intake, the methods that were 

most commonly used in the present studies included diet records ranging from 3 to 9 

days (n = 13), the 24 hour recall (n = 12) and the Food Frequency Questionnaire 

(FFQ, n= 9).  Four studies applied food diaries that varied between 3 and 7 days, and 

three samples were asked to complete the dietary history questionnaire. While nearly 

all studies aimed to measure the overall energy take of participants, one study only 

focussed on salt intake (De Keyzer et al., 2015) and another one paid particular 

attention to self-reports of protein, while still including all dietary sources in the 

analysis (Mossavar-Rahmani et al., 2013).
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Table 1: Summary of findings  

Author Participants EI method SR accuracy Main findings Quality 

assessment 
Abbott et al., 

2008 (USA) 

N=155 

OB (BMI: x=31), middle-

aged 

3d diet records Goldberg cut-off 

(EI:BMR <1.36) 

46% UR (~401.6kcl/day) 

Factors for UR: years of education (p=0.001), less realistic weight loss goals 

(p=0.02), higher perceived exercise competence (p=0.07), social support for 

exercise (p=0.04), body-shape concerns (p=0.01) 

 

 

63% 

Bartholome 

et al., 2013 

(USA) 

N=15 with BED; n=17 

non-BED 

F, OW & OB (BMI= 27 - 

35) 

Age: x=30.1 ± 6.7 

 

24-hrs dietary 

recall interview 

Correlation between 

recall & laboratory 

meals 

Reporting of actual intake: 90% in BED, 98% in non-BED (P=0.086) 

Factors for UR in BED: subjective loss of control, increased EI during BED 

episodes, less awareness of EI 

 

63% 

Cook et al., 

2000 (UK) 

N=1632 (n=539 F; n=558 

M) 

Age > 65 yrs; includes L 

4d food diaries Goldberg cut off 

(EI:BMR< 1.35) 

with LERs below 

1.2 times estimated 

BMR 

LERs have signficantly higher BMI than non-LERs in both sexes (27.5 vs. 

25.7 in M, 27.99 vs. 25.4 in F) 

UR significantly higher in F (48% vs. 29% in M) 

Obesity is highest predictor (p<0.01), no other factors predict UR in F, in M 

social class and home ownership are additional factors  

 

 

100%  

De Keyzer et 

al., 2015 

(Belgium, 

Norway, 

Czech 

Republic) 

N=365 (healthy adults, 

convenience subsample 

of European Food 

Consumption validation 

study) 

Age: 45-65 yrs 

BMI: x=24.8 - 27.8 

OB: n=87 

 

Questionnaire on 

salt use 

Dietary recalls 

using EPIC soft; 

 

Geometric means  

 

Overall, AR for Na intake was highest among NW participants, however OB 

women from Norway & Belgium had higher accuracy than OW & NW in 

these countries 

As Na+ density in diet increases, SR accuracy decreases  

 

87.5 %  

Emond et al., 

2014 (USA) 

N= 250 (OW/OB: 51.2%; 

African-American: 

49.2%; 34.4% M)  

Web-based 24-hr 

dietary recall 

assessment 

Reported total 

caloric intake within 

25% of total EE per 

DLW 

Participants who under-reported their total energy intake were more likely to 

be overweight/obese (61.8%) compared to those who over-reported their 

total energy intake (37.8%; p=0.032).  

 

75%  

Fereidoun 

Azizi et al., 

2005 (Iran) 

N= 947 (OB= 23; 12 M 

and 23 F); BMI= 24.8 ± 

4.4 in M; 25.9 ± 5.4) in F 

Age= 37.3 ± 14.6 in M; 

32.9 ± 13.6 in F 

 

24-hr recalls Goldberg cut-off 

(EI: BMR <1.35) 

Older age, higher BMI (P<0.01), female sex (p<0.001), but not educational 

level, is associated with UR 

 

87.5 %  
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Garriguet et 

al., 2008 

(Canada) 

N=16,190 24-hr recalls EI:EE (ration of true 

reporters 0.7– 1.42) 

Obese subjects were accurate reporters (EI:EE 0.79). 

UR % in OB subjects (30.3%) not significantly different from NW (31.1%) 

and OW (37.8%) subjects 

 

87.5%  

 

Gemming et 

al., 2014 

(New 

Zealand) 

 

N=3919 (n=1715 M; 

2204 F) 

OB: n=807 F; n=595 M 

Age: x=44.3 ± 0.28 M; 

x=45.3 ± 0.25 F 

 

Three pass 24-hr 

dietary recall 

(computer-based 

and interviewer-

assisted)  

 

EI : RMRest < 0.9 = 

LERs 

 

 

Mean values: 

M: 1.34 ± 0.02  

F: 1.23 ± 0.02 

LERs in M: 21% & in F: 25% 

30% of LERs are OB, and 25% OW 

UR greater among priority ethnic groups, older age, OW & OB  

UR has increased since 1997 (from 6.1 – 14.7% in M, from 14.4 – 18.6% in 

F) 

 

100%  

 

Gnardellis et 

al., 1998 

(Greece) 

 

N= 9262        Urban & 

rural Greek population 

Sex: 58.1% F, 41.9% M 

Age: 30-82 yrs 

 

Semi-quantitative 

FFQ 

 

UR= EI < 1.14 x 

BMR 

 

Average UR: 11.8% (13.5 M, 10.5% F) 

UR more common for men, lower education levels(ODDS of 0.76 vs. 0.60) 

& OB (16.8% vs.11.5% in OW and 7.3% in NW) 

 

100 %  

 

Gonzalez et 

al., 1999 

(Spain) 

 

n=23,289 F; healthy 

volunteers n=14,374 M 

Age: x=51.5 ± 7.9 

OB: n= 6,999 

Educational level: 

primary level (39.1%) 

 

 

Dietary history 

questionnaire 

 

EI : ER ratio 

ER= BMR x 1.55 

(PA frequency used 

for Western 

countries) 

 

Estimated UR for OB: 17.5% in F, 5.5% in M 

EI : ER ratios for OB F: 82.49 : 26.02,  

& for OB M: 94.50 : 27.86 

No significant difference in accuracy to non-OB 

 

 

100%  

 

Hutchesson 

et al., 2013 

(Australia) 

N=9 F (OB & OW) 

Age: x=34.5 ±11.3 

BMI: x= 29.2 ± 1.4 

9d web-based 

food record 

EI:TEE< 1; 

assessed by DLW 

Mean reporting accuracy: 79.6% 

(UR in 4 participants) 

Web-based SR is consistent with other methods in accuracy  

 

63%  

 

Johansson et 

al., 1998 

(Norway) 

 

N=3144 

Age: x= 42.7 (M), x=41.6 

(F) 

BMI (M): UW: n=4, NW: 

n=54, OW: n=37, OB: 

n=5 

BMI (F): UW: n=15, 

NW: n=59, OW, OB: n=5 

 

FFQ 

 

Goldberg cut-offs 

(EI:BMR < 1.35) 

 

UR was more common in OB participants with desire to lose weight 

(p<0.001; desire for weight change in F: p<0.05) 

Average proportion of UR: 40-50% 

Link between BMI and UR can be explained by higher desire for weight loss 

in OB participants, however most UR can’t be identified by BMI & change 

of weight 

Factors associated with UR: Female sex, obesity (9%), desire to lose weight 

(41%), less consumption of fat & sugar, attitude about body weight, older 

age, fibre & vitamin C intake 

 

100%  

 

Kretsch et 

al., 1999 

 

N=22, healthy F NW 

(BMI: x=21.3) & OB 

 

7d food record 

using household 

 

EI – estimated 

records 

 

UR rates for NW: -9.7%, for OB: -19.4% 

BMI correlates inversely with EI difference for NW (r= -.67, p=0.02) 

 

75% 
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(USA) (50%, BMI: x=34.2) 

16 Whites, 2 Blacks, 2 

Hispanics, 2 missed 

Educational level: 10-16 

years 

measures Negative value= UR Depression correlated positively with EI difference for OB  

 

Lansky et al., 

1982 (USA) 

 

N= 25 F in 27-wk 

behavioural weight loss 

programme patients (F) 

OW: 27% 

Age: 22-55 yrs (x= 42) 

 

Daily food 

records for 3 

weeks  (time and 

place of food 

eaten, quantity 

and calories), 

calorie guide was 

provided 

 

Accuracy of 

participants’ 

conversion from 

quantities into 

calories 

 

58% of drop outs of weight loss programmes UR (vs. 23.3% in non-drop-

outs) 

SR doesn’t predict weight loss (r= -0.22 –0.30), findings support use of 

direct observation instead  

46% make errors in report: 26% OR, 20% UR 

 

63% 

 

Lara et al., 

2004 (UK) 

 

N=184 F, Age: 18-65 yrs, 

seeking help for weight 

loss in primary care 

(Comparison with non-

clinical control group) 

OB: n=37, OW: n=45, 

BMI<25: n=52 

 

3-FEQ  

 

SR via item assessing 

intention to misreport 

(options: high OR, 

moderate OR, high 

UR, moderate UR) 

 

Overall misreport: 68%, BMI>30: 46% (both clinical & non-clinical 

groups) 

High OR rates (32%) in clinical OB  

After confrontation with UR, 46% admitted misreporting 

 

 

63%  

 

Lichtman et 

al., 1992 

(USA) 

 

N=224, OB in weight 

loss treatment 

Group 1: 9F, 1M (diet 

resistance) 

Group 2: 67F, 13M 

BMI: 33.8 ± 4.1 & 36.4 ± 

7.3 

 

Self-reported food 

intake recall over 14 

days 

 

Evaluation of recall 

about test meal the 

following day via 

investigator 

 

One day after test meal subjects in group 1 recalled having eaten 

approximately 20% less than they actually ate (P<0.05), which means that 

UR is likely to account for diet resistance 

Group 1 subjects also displayed higher cognitive restraint, so this could 

further explain UR 

 

75%  

 

Little et al., 

1999 (UK) 

 

1)High risk group (n=61): 

risk for cardiovascular 

disease (56% M, Age 

<50: 52%, OB: 54%)                  

2)random population 

group (n=50) (38% M, 

Age <50: 56%, OB: 18%) 

 

Brief dietary 

assessment tools 

7d weighed dietary 

record 

 

EI: BMR <1.2 

 

UR is common (40%) and more likely in OB participants (29% difference, 

p<0.001). 

UR rates for OB: 60%, non-OB: 30% (chi^2= 10.9) 

Simple SR tools show acceptable agreements with standard measures 

 

75%  

 

 

Lutomski et 

 

 

N=7521; 1.3% UW, 

 

 

FFQ 

 

 

Goldberg cut-

 

 

33% classified as UR (with men significantly more likely to UR), 11.9% are 

 

100 %  
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al., 2009 

(Ireland) 

38.9% NW, 43.9% OW, 

15.9% OB 

off (EI:BMR < 

1.35) 

OR (most common in normal BMI & UW women) 

Odds of UR greatest among obse (2.16 OR) 

 

Martin et al., 

2003 (USA) 

 

N=56, diabetes mellitus 

type II patients with 

prescription of low-fat 

diet 

n=28 intervention group 

n=28 control group 

n=25 M, n=31 F 

BMI ≥30: n=22, x=31.28 

 

Interview-

administered diet 

history; 3d food 

record 

 

Goldberg cut-

off for diet 

history 

interview 

EI:BMR <1.14, 

for 3d food 

record 

EI:BMR<1.06 

 

UR more common in BMI>30 : 91% for diet history and 82% for 3d food 

record 

Increasing accuracy over intervention time of 12 months (p<0.05), 

suggesting that lack of reporting skills is initial barrier 

 

75%  

 

McKenzie et 

al., 2002 

(USA) 

 

N= 88 F(OW &OB) 

Age: 37.2 ± 6.1 

BMI: 31.6 ± 3.9 

 

2 dietary recalls 

(Multiple-pass 24hr 

recall): 

1. Telephone 

2. In-person 

 

Goldberg cut-

off (EI:BMR) 

adjusted to 

PAL, lower cut-

off ratios (0.90, 

0.94; 1.04 for 

low, medium & 

high activity) 

 

Interviewer body mass index has no impact on accuracy of self-reported EI 

(p=0.19) 

UR occured in both telephone and in-person recall data (~26%) with no 

significant difference (p=0.57) 

 

50% 

 

Meng, X. et 

al., 2013 

(Australia) 

 

N=219 F, age : 70-80 yrs 

OB: n=50, BMI; OW: 

n=95, NW: n=72 

(community-dwelling & 

recruited for dietary trial) 

 

3d weighed food 

record 

 

Goldberg cut-

off 

(EI :BMR< 1.35

) 

 

BMI≥25 most significant cut-off for UR 

Highest likelihood of UR in obese category (32% of OB participants UR) 

Combination of high activity levels  (p<0.001) & high BMI (p=0.001) is 

linked to highest chance of UR 

UR report fewer food items 

Prevalence of UR in elderly women: 49%  

 

75% 

 

Muhlheim et 

al., 1998 

(USA) 

 

N=28 unsuccessful 

dieters (OW & OB) 

 

1-week food diary, 

N=17 continued 2 

more weeks while 

being told that 

researcher could 

verify their report 

 

EI:EE 

(measured by 

DWL 

technique) 

 

Subjects in experimental group improved in their reporting accuracy 

compared to control group (52% vs. 48% of actual intake), thus, the belief 

that researcher can verify reports reduced UR 

Experimental group continued to UR (p<.0005), showing that UR can’t be 

changed easily 

 

75%  

 

Mossavar-

Rahmani et 

al., 2013 

(USA) 

 

N=450 F 

(postmenopausal) 

n=156 NW, n=121 OW; 

n=173 OB 

 

FFQ; 4DFR; 24hr 

recall with focus on 

EI & protein intake 

 

Goldberg cut-

off (EI:BMR<1) 

 

Small influence of BMI on UR, higher for EI (r=8.1%) than protein intake 

(r=4.1%) 

Psychosocial factors play small role in UR: social desirability (increased for 

UR), meals at home (decreased for UR) 

 

 

87.5 %  
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Murakami et 

al., 2013 

(UK) 

N=1487 (687 M , 809 F), 

random adult sample 

Age: 19-64 yrs, BMI: x 

=27.3 ± 4.4 

 

7d weighed dietary 

record with support 

from trained 

interviewers 

EER:EI = 1 

(95% 

confidence 

interval) 

Obesity has significant influence on UR (P<0.001) 

33% of male UR are OB (vs. 18.5% in AR) & 31.8% of female UR are OB 

(vs. 13.2% in AR) 

High dietary glycaemic load may explain UR-OB link (only present in OB 

under reporters) 

100%  

 

Pietlänien et 

al., 2010 

(Finland) 

 

N=24 MZ twins 

(N=14 OB (BMI 

difference: 5.2 ± 

1.6kg/m2) 

N=10 control pairs (MZ 

twin) ) 

Age: 24-28 yrs (x= 25.7) 

 

3d food diary &  

Eating behaviour 

questionnaire 

 

TEE, measured 

by DLW  

Wicoxon test 

was used to 

analyse whether 

UR was 

significantly 

different from 

zero  

 

UR is considerable for OB twins (3.2 ± 1.1 MJ/day, P=0.036),  

OR in participants with high PAL (1.8 MJ/day, P=0.04), but only in OB 

(25% of total EE vs. 8% in non-OB) 

Both co-twins agree that OB twin consumes more food/snacks more than 

non-OB 

Results highlight that non-shared environment, or lifestyle behaviours, 

account for UR 

 

63%  

 

 

 

 

 

Popitt et al, 

1998 (UK) 

 

N=33 F (18 OB (x=40.5 

kg/m2) , 5 non-OB 

(x=23.7 kg/m2), recruited 

for long-stay metabolic 

facility 

Age: x= 42 ± 14 yrs (20-

65 yrs) 

 

24hr-recall of 

communal meals 

(selected from menu 

with options incl. 

high/low-fat and 

high/low sugar) 

 

(Reported 

intake/ actual 

intake) x 100 

Analysis with 

paired t-tests (p 

< 0.05) 

 

Total reported daily EI was inaccurate (87.5%, p<0.01), incl. 25 UR & 8 OR. 

Meals were accurately reported in both OB & non-OB participants, but 

snacks (between meals) sign. UR (P<0.001). Reported EI from carbohydrates 

& added sugar < actual intake (p<0.001), but accurate for protein & fat 

(p>0.05). Overall no significant Differences between OB & non-OB 

 

63%  

 

Samaras et 

al., 1999 

(UK) 

 

N=436, twin study in 

hospital setting 

Age: x= 58 ± 6 yrs 

BMI: x= 24.3 ± 3.6 (5% 

OB; 30% OW; 65% NW) 

 

7d food record 

(n=197) 

‘Oxford type’ FFQ 

 

 

EI – BEE x 1.35 

< 0 

 

Age wasn’t found to be linked to UR 

UR occurred more commonly in OB participants (44% vs. 39% in OW & 

18% in NW; p<0.001) 

Reported EI in UR sign. lower in fat, similar in carbohydrates and higher in 

proteins than AR 

 

 

87.5% 

 

 

Schebendach 

et al., 2012 

(USA) 

 

N=40 (10 OB: 2M and 

8F; 18 AN, 12 NW) 

BMI: 33.9 ±2.4) 

 

4d food record during 

laboratory meal study 

 

Bland-Altman 

plots 

 

Obesity is linked to UR (p= 0.016); average UR of 19% (160kcl/ day) 

 

 

63% 

 

 

Scaglusi et 

al., 2012 

(Brazil) 

 

N=65F (28 NW, 10 OW, 

27OB) 

Age: 33.7 ± 10.8 

BMI: 27.9 ± 6.7 

Education (years of 

study): 12.9 ± 2.3 

 

3 x 24 hrs recalls 

3d food record 

FFQ 

 

EI: TEE <0.69 

(24 hr recall) 

EI:TEE <0.68 

(food record) 

EI:TEE<0.82 

(FFQ) 

Total EE 

 

UR in OB: 

EI:TEE in OB is 0.70 ± 0.24 for 24hr recall, 0.68 ± 0.22 for food records and 

0.76 ± 0.34 for FFQ 

For all 3 measures sign. more UR than in lower BMI categories (p<0.05) 

Spearman correlation for BMI & EI:TEE: -0.47 (p<0.001) 

UR varied across methods, FFQ having the lowest accuracy 

 

63%  
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measured by 

DLW 

 

Shanshin et 

al., 2012 

(Iran) 

 

N=187 F  

BMI≥30: 35.8% (x=27.7) 

 

Semi-quantitative 

168-item FFQ 

 

Goldberg cut 

offs (EI:BMR 

≤1.34) 

 

UR rate across all weight categories was 35.5% 

OB: 48% UR, 30% AR, 21% OR 

higher resting metabolism is linked to UR (p<0.05) 

 

88%  

 

Svendsen et 

al., 2006 

(Norway) 

 

N=50 (n=23 M, n=27 F) 

OB with metabolic risk 

factors 

BMI: x= 35.7 

 

FFQ (90 days) 

Dietary records (3 

days) 

 

 

EI:TEE < 1.0 

 

56% of the participants are identified as UR 

UR have lower intake of bread, sweets, desserts & snacks (100 vs. 161 g/d in 

OR; P=0.008) 

UR have higher scores in dietary restraint (P=0.028) 

 

63%  

 

 

Vansant et 

al., 2006 

(Belgium) 

 

 

N=137 F 

Age: 40 ± 12 

BMI: 38.2 ± 6.0 

Attendants of outpatient 

obesity clinic 

 

 

Dietary history 

(obtained by trained 

dietician)       

 

 

EI:EE (EI >10% 

lower than EE) 

 

 

16% were over-reporters, 66% were under-reporters (mean level of UR: 

18.0±29.1%) 

Restrained eating was associated with UR (P<0.01) 

 

 

63%  

 

 

 

Westerterp-

Platenga et 

al., 1996 

(Netherlands) 

 

N= 68 F 

BMI: n=34 OB, n=34 

non-OB 

Age: 20-50 yrs 

 

 

Food intake diary 

with household 

measure incl. Harris 

Benedict equation  

 

UR = reported 

EI < 10% of 

actual intake 

 

Non-OB: 8.7% UR ; OB: 8.8% UR 

OB consumed significantly more energy, esp. from highest energy density 

category (24% vs. 13% in non-OB), and sign. fewer calories from lowest 

energy density category (24% vs. 38%) 

 

75%  

 

Yvas et al., 

2003 (UK) 

 

N=416 adult Pakistanis & 

Europeans in Manchester 

Age: 25-79 yrs 

BMI: x=27.0 – 30.2 

 

FFQ 

 

EI:BMR < 1.2 

 

UR had higher BMI in all ethnic groups & lower reported EI  

UR in M: 73.6%;  UR in F: 77.5%  

Ethnic group and sex had no influence on UR rates 

 

 

75%  

 

Note: AN= anorexic; AR= accurate report; BED= binge-eating disorder; BEE= basal energy expenditure; BMI= body mass index; BMR= basal metabolic rate; CI= Confidence interval; d= day; DLW=doubly labelled 

water;  EE= Energy Expenditure; EER = energy efficiency ratio; EI= Energy intake; ER= energy requirements; F= female;  FFQ= food frequency questionnaire; hr= hour; LER = low energy reporter; M= male; MZ= 

monozygotic; NW= normal weight; OB=obese; OR= over-report; OW=overweight; LER= low energy reporter; TEE= total energy expenditure; PAL= physical activity level; RMR = resting metabolic rate; SR= Self-report;  

UR= under-report 

 

 



 

17 
 

In general, researchers were interested to get insights from the participants everyday 

eating behaviour in their day-to-day environment, Popitt et al. (1998) observed their 

participants during communal meals to test how menu selection impacts self-

reporting accuracy. The reporting accuracy was frequently measured by using 

Goldberg cut-offs  (n = 10), and various authors stated using alternative cut-offs 

deriving from ratios between energy intake and expenditure (n= 13). Less common 

methods included the doubly labelled water technique (n = 4), correlation between 

recall and actual meals (n = 2), geometric means (n = 1) and Bland-Altman plots (n = 

1). Two studies, however, didn’t specify how they evaluated self-reports (Lara et al., 

2004; Lansky et al, 1982).   

The quality of the included papers generally ranged between 50% and 100%. The 

most common result was 63% (n = 11), which was often due to non-random sampling 

and using specific groups, such as clinical populations or intervention participants. 

Furthermore, several studies had very small sample sizes that were unlikely to result 

in adequate power for the statistics applied. 

The results of the identified papers demonstrate that lacking reporting accuracy 

generally occurs across all participants, regardless of BMI, sex and other 

demographic factors with average rates from 11% (Gnardellis et al., 1998), 33% 

(Lutomski et al., 2009) and 40 – 50% (Johansson et al., 1998). Regardless of their 

weight, it was found that women are more likely to under-report their energy intake 

than men (Shanshin et al., 2012; Johansson et al., 1998; Fereidon Azizi et al., 2005 (p 

< 0.001)) with the exception of two studies reporting slightly higher accuracy rates in 

women compared to men (Gnardellis et al., 1998) or non-significant differences 

(Yvas et al., 2003). The sex link tends to increase with age, as nearly half of older 

women under-report, while the rates for male are significantly lower with 29% (Cook 

et al., 2000). Therefore, it isn’t surprising that age is revealed as one risk factor for 

under-reporting (Fereidoun Azizi et al., 2005; Gemming et al., 2014), apart from one 

study that couldn’t confirm this association (Samaras et al., 1999).  Other factors that 

appear to occur more commonly in the context of under-reporting include lower 

education levels (Gnardellis et al., 1998).  

According to the present findings, there is a consistent and clear link between under-

report of food intake and an obese BMI in a considerable amount of included papers 

(n =  22). In contrast to this, Garriguet et al. (2008), Westerterp-Platenga et al., 1996) 

& Gonzalez et al. (1999) found that obese people are don’t differ significantly from 
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other weight categories. Self-reports of salt intake were even more accurate in obese 

participants compared to their normal weight counterparts (De Keyzer et al., 2015). 

One study surprisingly found that obese people in a clinical setting are more likely to 

over-report than under-report (Lara et al., 2004). In regards to the previously 

illustrated link between accuracy  and sex, Cook et al., 2000 go as far as defining 

obesity is the only factor that can predict under-report in women. However, other 

findings suggest that under-report cannot be identified only by looking at people’s 

BMI (Johannson et al.1998).  

Across the findings, several factors that are associated with under-reporting in obese 

people can be identified; hence they may contribute to explaining why it is more 

common for this BMI category. In regards to demographic characteristics, higher 

education turns out to be one possible contributing factor (Abbott et al., 2008). 

Moreover, certain psychological factors seem to occur to a significant level in obese 

people who under-report, mostly in regards to their views and attitude towards their 

own body. These include desire to lose weight (Johannson et al., 1998), less realistic 

weight loss goals, body shape concerns (Abbott et al., 2008), depression (Kretsch et 

al., 1999), cognitive restraint (Lichtman et al., 1992). Furthermore, dietary or eating 

habits add further clarity to the link between obesity and under-report. These include 

a higher consumption of foods with a high dietary glycaemic load (Murakami et al., 

2013), and lower intake of bread, sweets, desserts and snacks (Svedsen et al., 2006).  

Interestingly, under-reporting is particularly prevalent in obese and older individuals 

with high physical activity levels (Meng et al., 2013). However, this link applies to 

over-reporters with an obese BMI to a similar extent (Pietlänien et al., 2010).In the 

context of exercise, Abbott et al. (2008) provides the added insight that certain 

psychosocial influences lead to under-reporting, including higher perceived exercise 

competence and having social support for exercising.  

Overweight and obese people with a binge eating disorder are slightly less accurate in 

their self-reports, however not significantly. For this specific population subjective 

less of control, the increased energy intake during binge eating episodes in 

combination with reduced awareness of food consumption lead to under-reporting 

(Bartholome et al., 2013). 

Considering that despite the high number of studies being included in the review                                         

no meta-analysis was performed, it needs to be mentioned that there were several 
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reasons leading to the decision against one. First of all, there were significant 

differences regarding the quality of the studies, which generally ranged from 50% to 

100%. Based on the information provided by the authors the main deficiency of 

several studies was that they failed to randomise their samples (n=11). Furthermore, 

there were noticeable difference between the participants for different studies: The 

sample sizes of obese participants varied greatly from n=9 to n=155, while other 

studies didn’t explicitly state the exact number of those (n=8). Another aspect that 

makes a comparison questionable is the fact that a considerable amount of papers 

(~30%) have solely included women in their sample. Therefore, there are several 

heterogeneous aspects that were identified in the designs and methods of the present 

studies which argue against carrying out a meta-analysis.  

 

4. Discussion  

The results of the reviewed studies are consistent in mirroring that underreporting is 

more likely to occur in overweight and obese participants, especially in those 

reporting to be more physically active. According to the findings, sex is a key factor 

that is frequently found to be associated with under-report with obese participants, 

mostly revealing significantly higher rates in women. A possible explanation is that 

obese women expose a greater drive for thinness, body dissatisfaction and 

disinhibited eating than men or women with a lower BMI. One study found that this 

persists into older age and can impact the accuracy of self-reporting food-intake 

(Meng et al., 2013). As a consequence, self-reported EI data coming from obese 

people must be treated with extreme caution.  

There are some limitations with the validity of dietary data that rely on participants’ 

self-report, and it is often criticised that the results differ systematically from the 

participants’ usual eating patterns and amount of calories consumed. This assumption 

is derived from the common observation that the reported energy intake people with a 

high BMI, even if determined as accurate, is significantly lower than the number of 

calories required to maintain their body weight. One possible explanation is that 

participants who are aware that their food intake is being assessed and evaluated 

simply ate less than their usual intakes during the recording period. It is known that 

keeping a food record is known to influence eating behaviour. This is referred to as 

the ‘Hawthorne’ effect, in which participants improve an aspect of their behaviour as 
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a result of being observed (McCarney et al., 2007). Furthermore, a recent study 

highlights that under-reporting has increased significantly since 1997. Considering 

the similarities between the surveys, the authors suggest that this tendency may be 

caused by a rising impact of psychosocial factors, such as social desirability and 

cognitive restraint. This increasing influence may be due to the rising pursuit of 

thinness, which can encourage disordered thinking and low satisfaction with body 

shape and weight, leading to reluctance to report the total amount of food eaten, as it 

is perceived as socially desirable and more acceptable to eat less (Gemming et al., 

2014). As the present studies reveal a strong link between under-reporting in obese 

participants and psychological variables, especially for women, this may contribute to 

a possible explanation. 

Different dietary self-report methods consistently find high under-reporting rates in 

obese participants, which means that there is currently no superior method for this 

population available which may increase reporting accuracy (Scaglusi et al.,2012).  

5. In regards to the methods used for assessing reporting accuracy it is striking 

that although the doubly labelled water technique is the most accurate way to 

evaluate reporting accuracy, it was only used in a minority of the studies, 

which due to financial constraints which shows that in practice the methodical 

quality needs to be compromised if the funding for carrying out the study isn’t 

sufficient. Conclusions 

In the past, authors have suggested several methods that have been identified in 

potentially improving accuracy of calorie estimation. One option could be to simply 

inform the person about this bias by stating that their meal is twice that of his or her 

best guess, however this is often ineffective in correcting them. Another option is to 

provide people with portion-size benchmarks that they can use in their daily lives as a 

reference point. Evidence suggest a solution that asks participants to report calories 

item by item instead of as a total, as this has been associated with higher accuracy 

(Wansik et al., 2006), which provides a potential approach that needs to be explored 

further in future research. Martin et al. (2003) have observed that accuracy tends to 

improve over time and therefore requires practice. Future research should look into 

exploring this trend for a longer time period, as improvements may take longer than a 

few weeks. This is important to clarify the source of errors, especially whether the 

misreporting happens intentionally – e.g. due to social desirability, unintentionally 

(e.g. forgetfulness), or through intentional alteration of the diet as an observational 
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study may create an artificial situation and can lead to potential bias. The three 

sources have been outlined in Section 1.2. based on a model developed by 

Macdiarmid et al. (1998), however the current systematic review failed to address the 

underlying reasons beyond demographic characteristics.  

Nevertheless, a couple of recommendations for improved accuracy can be made for 

clinical practice with obese patient, although these are again rather limited and should 

be addressed in more detail in the future:  In order to evaluate their energy intake 

reliably, it may be beneficial to give them a certain amount of time in which they 

practice recording their food under supervision for feedback. By additionally making 

them aware of the under-reporting bias, this may be an effective method to increase 

the accuracy of their food records. This could give clinicians and dietitians a more 

realistic picture of what their patients actually consume, and therefore shed light on 

eating behaviours and dietary sources that can be linked to weight gain or persistent 

inability to lose weight, which then can be specifically tackled to support weight loss.  
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