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ABSTRACT 

Previous studies have shown that underreporting of energy intake is common when assessing dietary intake, particularly 
in the overweight and obese. The aim of this study was to obtain an estimate of energy and macronutrient intake ac- 
cording to weight status and to investigate underreporting among Iraqi people living in the UK. Twenty eight adult vo-
lunteers (n = 16 males) were recruited. Dietary intake was estimated 3 times using the 24 hour dietary recall tech- nique. 
Portion size was estimated using household measures and the Photographic Atlas of Food Portion Sizes. Energy and 
macronutrients estimations were calculated, and weight and height were measured to calculate Body Mass Index (BMI). 
Energy intake was compared to estimated basal metabolic rate (BMR) and the Goldberg equation was used to assess 
underreporting. Of the overall sample, 57.1% (n = 16) and 21.4% (n = 6) subjects were overweight and obese, respec-
tively. The mean energy intakes were low for males (1977 kcal/d) and females (1586 kcal/d). The percentage of un-
der-reporters was high (57.1%) and this was higher in overweight and obese subjects (68.1%) compared to those of 
normal weight (4.5%). Overweight and obesity are common among well-educated Iraqi people. Underreporting of en- 
ergy intake is common especially among overweight and obese Iraqi individuals. 
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1. Introduction 

The “24 hour dietary recall” is a food record method 
based on amounts in detail of all the food and drink 
actually consumed by an individual during a period of 
time in the recent past [1]. It is an in-depth interview 
conducted by a trained dietary interviewer to obtain ac- 
curate quantification of amounts of foods about every- 
thing the subject had to eat and drink, from midnight to 
midnight of the previous day or over the 24-hour period, 
either backward or forward. It is quick and easy to ad- 
minister [2]. The important factors in this method to ob- 
tain complete information are the use of open-ended 
questions, a non-judgemental manner/a neutral attitude/ 
avoid asking questions in a manner that might influence 
the subject’s responses, and the use of key questions and 
memory aids [3]. 

In this study, the repeat 24 hour dietary recall method 
was chosen over other dietary assessment methods be- 
cause it was shown by the Low Income Diet and Nutri- 
tion Survey in UK [4], to be more acceptable to low in- 
come groups and ethnic minorities than a food frequency 
questionnaire or food diary. There is less need to write 
English for people who have English as a second language 
and it is less burden for respondents than other methods. 

Misreporting, particularly in the form of underreport- 
ing, is common but varies between research methodolo- 
gies and sampled populations [5-10]. Under recording of 
energy intake has been a well-known problem in meas- 
uring food intake through self-reporting methodologies 
such as the 24-hour diet recall, especially among over- 
weight people [6,11-17] and women [18,19]. The fre- 
quency of underreporting of energy intake has been docu- 
mented in different ethnic groups but not in those of 
Middle Eastern origin. Thus, the present study focused 
on a Middle Eastern group and aimed to obtain an esti- 
mate of energy and macronutrient intake according to 
weight status of Iraqi people living in the UK. 

2. Subjects and Methods 

A total of 28 participants were recruited through the 
University of Plymouth. The Human Ethics Committee 
of the Faculty of Science/University of Plymouth ap-
proved the study protocol. Prior to the study, each par-
ticipant provided written informed consent to participate. 
Participants were given an explanation of the 24 hour 
recall; were informed of their right to anonymity and to 
withdraw their data if wished. At the end of the study 
participants were given feedback on their diet. 
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2.1. Anthropometric Data Table 1. Anthropometric data of the sample according to 
gender. 

Height (cm) was recorded to the nearest 0.5 centimeter 
using a stadiometer, and weight (kg) was measured to 
nearest 0.1 kilogram using a balance scale. Weight status 
was defined by calculating Body Mass Index (BMI) which 
is computed as body weight (kg) divided by height 
squared (m2). The WHO-BMI standards [20] were adopted 
to define obesity: <18.5 kg/m2 = Underweight; 18.5 - 
24.9 kg/m2 = normal weight; 25 - 29.9 kg/m2 = over- 
weight; 30+ kg/m2 = obese. 

2.2. Dietary Recall 

Dietary intake of subjects was obtained using the 24 hour 
recall technique on three random days (including one 
weekend day) within a 10 day period. The environment 
was made comfortable by keeping the desk neat, choos- 
ing a private and quiet location, away from distractions, 
to help participants recall amounts/portions. Participants 
were asked to recall the food and drink consumed, food 
preparation methods, recipe ingredients, brand name of 
commercial products, use of dietary supplements, how 
much was consumed, time it was consumed, how it was 
served, and specific information of the food (low fat, etc.). 

To estimate portion size, both interviewer and each 
subject used household measures, which were converted 
to grams with the use of the food portion sizes book. The 
Photographic Atlas of Food Portion Sizes [21]: a user’s 
guide to the photographic atlas [22] was used to assess 
amounts of meals not estimated by spoons etc. Energy 
and macronutrients estimations were calculated using 
CompEat nutritional analysis programme [23]. 

2.3. Assessment of Energy Requirements 

Basal Metabolic Rate (BMR) for each individual was 
calculated using Schofield [24] prediction equations, 
adopted by the FAO/WHO/UNU report (2004), based on 
age and gender. The ratios of the energy intake (EI)/es- 
timated Basal Metabolic Rate (BMR) were calculated for 
each subject to evaluate underreporting. Subjects were 
classified as “energy under-reporters” when the ratio of 
reported energy intake to estimated Basal Metabolic Rate 
(EI/BMR) < 1.14 according to the Goldberg et al. [25] cut- 
off limits. Participants with EI/BMR > 2.4 were classified 
as “energy over-reporters” based on the suggested range of 
the maximum energy for sustainable lifestyle which is 
between 2.0 - 2.4 [26]. Those with EI/BMR between 1.14 
and ≤2.4 were classified as “acceptable energy reporters”. 

3. Results 

3.1. Age and Anthropometric Data 

Variables Males (n = 16) Females (n = 12)

Weight (kg) 83.3 ± 17.3 70.3 ± 10.3 

Height (cm) 170.7 ± 7.9 158.4 ± 3.4 

BMI (kg/m2) 28.2 ± 5.5 27.6 ± 3.4 

BMI Distribution (%)   

18.5 - 24.9 (normal) 25 16.5 

25 - 29.9 (overweight) 50 67.0 

30 and above (obese) 25 16.5 

Data are expressed as mean ± SD. 
 

study sample. The mean age was 39.8 (±11.9) years 
(range 27 - 70) in males and 36.5 (±11.7) years (range 22 
- 64) in females. All subjects were from Iraq and the 
majority of them were post-graduate students in the 
University of Plymouth and their families. According to 
WHO-BMI classifications 16 (57.1%) and 6 (21.4%) 
subjects were overweight and obese, respectively.  

3.2. Energy and Macronutrients Intake 

The average intake of energy and macronutrient are de- 
tailed in Table 2 for males and females. Although in- 
takes of energy, protein, carbohydrate and fat were higher 
in males than females, the differences did not meet statis- 
tical significance (Table 2). 

While protein intakes are higher than the dietary re- 
ference values (DRV), the energy intake is lower. 

3.3. Assessment of Underreporting 

Comparing EI with BMR, using the Goldberg Equation 
cut-off points, 57.1% were under-reporters. The chi- 
square with one degree of freedom (x2 1) showed no sig- 
nificant differences between the number of males and 
females underreporting, although the rate of underre- 
porting in males was 50%, while in females was 66.6% 
(Table 3). 

For those who were overweight or obese, 68.1% of 
them were classified as under-reporters, while just 3.5% 
of normal weight subjects were under-reporters. Further- 
more, the estimated ratios of underreporting were 58.3% 
and 80% among overweight and obese males and females, 
respectively, but this difference was not statistically 
significant. 

Although no differences were found in mean daily 
intake of energy, protein, carbohydrate and fat between 
normal and overweight subjects, the normal weight group 
reported higher intakes of energy (by 16.7%), carbohy- 

rates (by 10.5%) and fat (by 22.3%) (Table 4). Table 1 shows the anthropometric characteristics of the d   
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Table 2. Daily energy and macronutrient intake (mean ± SD) of the sample compared to DRV* according to gender. 

Males (n = 16) Females (n = 12) 
Energy and macronutrients 

Mean ± SD DRV Mean ± SD DRV 

P value between 
males and females 

Energy (kcal) 1977.1 ± 575 1585.7 ± 556

%Total energy compared to DRV* 77.5% 
2550 (kcal)

81.7% 
1940 (kcal) 0.08 

Protein (g) 78.2 ± 24.1 55.5 (g) 66.8 ± 20.2 45.0 (g) 

% Energy as protein compared to DRV 15.6% 15% 16.3% 15% 
0.18 

Carbohydrates 255.9 ± 70.5 - 203.8 ± 71.6 - 

% Energy as carbohydrates compared to DRV 51.0% 50% 49.8% 50% 
0.06 

Fat 74.3 ± 35.2 - 61.4 ± 29.5 - 

% Energy as fat compared to DRV 33.3% 35% 33.7% 35% 
0.30 

*Dietary Reference Values for Food, Energy and Nutrients for the UK [33]. 

 
Table 3. Energy intake and basal metabolic rate of the sample according to gender. 

Variables Males (n = 16) Females (n = 12) 

EI*(kcal) 1977 ± 574.8 1585 ± 556.3 

BMR**(kcal) 1826.1 ± 229.8 1414.1 ± 108.8 

EI /BMR ratio 1.08 ± 0.36 1.12 ± 0.36 

Ratio of underreporting/Total (%) 50 66.6 

Ratio of underreporting (overweight)/Total (%) 58.3 80 

*Energy Intake; **Basal Metabolic Rate; Data are expressed as mean ± SD. 
 

Table 4. Energy and nutrients intake of the sample categorized according to BMI. 

Energy and macronutrients  Normal weight (n = 6) Overweight/obese (n = 22) % relative differences P value 

Energy (Kcal) 2038 ± 733.0 1747.0 ± 548.8 16.7 0.40 

Protein (g) 71.3 ± 25.8) 73.9 ± 22.5 0.03 0.83 

Carbohydrate (g) 252.3 ± 91.2 228.4 ± 70.7 10.5 0.57 

Fat (g) 80.3 ± 38.7   65.7 ± 31.5 22.3 0.42 

Data are expressed as mean ± SD. 

 
4. Discussion 

This study found that 22 of 28 (78.5%) of a well-edu- 
cated sample of Iraqi adults were overweight or obese. In 
a larger study of 242 Middle Eastern people living in 
Plymouth and London who reported their heights and 
weights, 49% of males and 43.8% of females were over- 
weight or obese [27]. This larger study included people 
from different countries and of lower educational attain- 
ment. 

The mean energy intake for the group was substan- 
tially lower than the UK estimated average requirement 
for energy intake which is likely to indicate underreport- 
ing. 

The percentage of females underestimating energy in- 
take was greater than males, although this was not statis- 
tically significant. This might be attributed to the small 
sample size and the high variability of the measurements. 
Similar findings have also been reported by other re- 
searchers [5,7-9,28,29]. Women compared to men, tend 
to be more preoccupied about weight, food and dieting; 
therefore, they are more prone to be embarrassed about 
their dietary intake and thus, more prone to underreport 
[30]. It seems this may also be true for women from Iraq.  

In comparison to other groups where the 24 hour die- 
tary recall has been used to estimate energy intake, the 
percentage of under-reporters in this study was higher 
(50% males and 66.6 % females) than what was reported 
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among a US population (18% males, 28% females) [18] 
and Swedish individuals ( 44% males and 47% females) 
[7]. 

The percentage of under-reporters was higher in the 
overweight and obese (68%) in both males and females 
compared to those of normal weight (16.6%). These re- 
sults seem to agree with the general outcome of other 
studies that overweight and obese individuals tend to 
underreport energy intake [5-7,10,28,29,31]. Heitmann 
and Lissner [32] found that obese Danish citizens tend to 
underreport fatty foods and foods rich in carbohydrates 
rather than underreport their total dietary intake. In addi- 
tion, snack-type foods may be preferentially forgotten 
when obese people omit food items in dietary reporting. 

This sample included a small number of well-educated 
Iraqi subjects and their families and does therefore not 
represent other Middle Eastern groups or those of lower 
educational attainment. 

Underreporting of habitual food intake had an effect 
on the results for energy and macronutrients intake and in 
reality intakes would be higher especially in the over- 
weight and obese group. The use of Compeat software 
program may have introduced some minor errors as it 
does not contain all the food items and brand names of 
Middle Eastern traditional diets. However care was taken 
to analyse recipes using basic ingredients to provide as 
accurate nutritional analysis as possible. 

Finally, it is worth noting that it is not clear how well 
the Schofield equation predicts BMR for Middle Eastern 
people. Therefore, further research is needed to validate 
this and to explore levels of energy expenditure in this 
group. 

5. Conclusion 

In conclusion, more than three quarters of the sample 
(78.5%) were overweight or obese. Underreporting of en- 
ergy and macronutrient intake is common among over- 
weight and obese individuals from Iraq. 
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