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Abstract 

Background: Image-assisted dietary assessment is a promising area of research 

trialling ways to reduce the limitations of traditional dietary assessments. Additional 

images can increase the quality of nutrition information gained from dietary records 

across a range of population groups. Some automated imaging devices also give 

researchers extra information in order to investigate the social and environmental 

contexts influencing an individual’s intake. 

Objective: The aim of this study was to examine whether two single images of a meal 

are beneficial as an adjunct to a poor-quality and good-quality estimated food record in 

order to improve the accuracy and precision of the nutrition information entered into 

dietary assessment software. 

Methods: Fifteen meals: 3 breakfasts, 3 lunches and 9 dinners, including a range of 

cultural meal preferences, were made by the student researcher. Ingredients were 

weighed and meals photographed from a bird's eye view and 45⁰ angle, with a fork as a 

fiducial marker. Poor-quality and good-quality estimated food records and associated 

photographs were created and given to ten data enterers, five of whom were 

experienced in data entry, and five inexperienced. Data enterers reviewed the estimated 

food records and entered their estimations from the food records and accompanying 

photographs into the dietary assessment software, ‘Kai-culator’. A focus group with 

four student dietitians, discussing the effectiveness of additional photographs in relation 

to nutrition information gained from estimated food records, was conducted. 

Comparisons were made between the nutrition information from the actual weights of 

the ingredients and estimations from the food records. Mean values were compared 

within eleven categories: energy, three macronutrients and seven food groups.  
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Results: There appeared to be no difference between the poor-quality and good-quality 

estimated food records and associated photographs and estimating the mean intakes for 

each meal within each category. However, the results suggested the good-quality 

estimated food record produced less variability. In nine of the eleven categories, the 

good-quality estimated food record produced meals with lower standard deviation 

values. For 83% of the meals, there was no significant difference between the estimated 

food records.  The experience level of the data enterers had no effect on the estimated 

nutrition information produced. Current student dietitians agreed that the photographs 

were beneficial in order to gain greater knowledge of foods eaten, portion sizes and 

cooking methods.  

Conclusion: The use of two photographs (birds eye and 45⁰ angle) as an adjunct to the 

estimated food records appear to have had a beneficial effect on the accuracy of 

nutrition information gained from the estimated food records. The additional images 

reduced the differences between the estimated food records and were shown to be 

especially useful for improving the information gained from the poor-quality estimated 

food records. Further research into the area of image-assisted dietary assessment is 

needed to increase the evidence base.  
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1 Introduction 

Dietary assessment methods are important for gaining an overview of an individual’s 

intake either in a clinical or research setting.  Traditional dietary assessment methods 

have several limitations relating to an individual’s ability to accurately estimate portion 

sizes, remember foods eaten and either intentionally or unintentionally under or over-

reporting foods during dietary assessment to portray a healthier lifestyle or for ease of 

recording (1). Compliance is also an issue, particularly with estimated or weighed food 

records (2). These limitations reduce the accuracy of nutrition information gathered 

which could significantly affect the outcomes for individuals in either a clinical or 

research setting.  

With the increasing popularity of smartphones and advances in technology, taking 

photographs of meals has been seen as a way to increase the accuracy of current dietary 

assessment methods (3). Automated image capturing devices have also been shown to 

give researchers a view of the environmental and social context in which meals are 

eaten (4). This increases the ability to research the contexts that impact on an 

individual’s eating events.  

Current research investigating the impact of photographs on the nutrition information 

gathered from different dietary assessment methods has shown then to be beneficial in a 

range of different population groups (5-7). These studies have shown that the addition 

of photographs has reduced the level of under-reporting (8-10) and increased the 

nutrition information gained by including foods that were not recorded in the original 

dietary assessment (3). However, these studies have used passively recorded images via 

automated cameras or actively recorded images involving issues related to human error. 

The studies have not focused on the addition of two single images of mixed homemade 
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meals to an estimated food record in order to gain nutrition information of foods 

commonly consumed in a New Zealand setting.   

The aim of this study was to assess the effectiveness of two photographs as an adjunct 

to poor-quality and good-quality estimated food records. The study looked at the 

differences in accuracy and precision between the nutrition information gained from 

good and poor-quality estimated food records and associated photographs, the effect of 

the angles of the photographs, and the effect of the experience of data enterers on the 

estimations.   
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2 Literature Review 

2.1 Introduction 

Dietary assessment methods are essential for assessing the intake of individuals, both in 

clinical and research settings. They allow dietitians and researchers to understand both 

the quality and quantity of food being consumed and the possible effects this could 

have on individuals. Therefore, detailed high-quality dietary assessments are essential 

as a lack of detail could have consequences not only on individuals, but also in research 

regarding the association between diet and disease and the setting of national 

recommendations for population groups to achieve healthier lifestyles. The accuracy of 

dietary intake depends on both the self-reported dietary intake and analysis of this 

information. Analysis of intake was made possible by the development of Atwater 

factors by W.O. Atwater and food composition tables in the nineteenth century. 

Atwater factors represent the energy available in one gram of carbohydrate, protein, fat, 

and alcohol. The values can be found in Table 1. They provide values to calculate 

energy intake and can also be used to calculate the energy content of food in food 

composition tables (11). Originally, the development of food composition tables was 

slow with minimal food items included. This restricted research on food items and their 

effects on individuals. Mann et al. demonstrated this with his research into high fibre 

diets in 1981 and could only use three types of beans as analysis for other types was 

unavailable (12). The development of technology has increased the variety of foods 

within food composition tables and the specificity of these tables to each country. 

These tables are continuously being added to as new foods are developed, and more 

information on specific nutrients is required to understand their effects. Studies have 

shown small inaccuracies regarding the values for the Atwater factors compared with 

the chemical analysis of the food (13, 14), and there are issues with the values in food 
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composition tables, however, these values are the closest estimates we have to 

measuring nutrient intake for dietary assessments. 

Table 1 Atwater factor values 

Macronutrient Energy content (kJ) per gram 

Carbohydrate 17kJ/g 

Fat 37kJ/g 

Protein 17kJ/g 

Alcohol 29kJ/g 

 

Dietary assessment methods are also not without their flaws. Doubly labelled water is 

the ‘gold standard’ method for estimating energy intake, however, the cost and 

difficulty of analysis decreases the feasibility of this method in most settings (15, 16). 

The accuracy and quality of common traditional dietary methods are dependent on the 

quality of self-reported intake, portion size estimation, and memory. The development 

of technology and several image-assisted assessment methods has shown promising 

results in order to improve these issues. The simple method of capturing images of food 

and drinks consumed throughout the day in order to aid twenty-four-hour (24hr) recalls 

(8, 9, 17) and food records (3, 6, 18) has been shown to increase estimated energy 

intake, and therefore could suggest increased accuracy of dietary assessment. This 

review explores dietary assessment methods and their limitations, and studies reporting 

results on image-assisted dietary assessments in greater detail.  



5 

 

2.2 Dietary Assessment Methods 

2.2.1  Doubly Labelled Water 

Doubly labelled water (DLW) is the ‘gold standard’ method for measuring energy 

expenditure and can be used as a proxy for energy intake as long as individuals are 

weight stable (19) however, this is not a feasible measure in most settings due to the 

high cost (19, 20). In 1988, Schoeller estimated a cost of $5000 per person for the 

isotope alone (19) however, the current value of the isotope and analysis is expected to 

be significantly greater. A stable isotope of H2
18O (water) is given to individuals. The 

labelled hydrogen and oxygen is excreted in the urine (some oxygen excreted in the 

form of CO2 by breath) and measured in a mass spectrometer. This method uses 

assumptions, estimations, and calculations to measure the CO2 produced and therefore, 

estimate energy expenditure (15). Validation of the DLW method against respiratory 

gas exchange revealed that DLW overestimated energy expenditure by 4 +/- 8%, (15) 

and 6+/-8% (21), although these differences were not significant. The comparison of 

energy expenditure from DLW and dietary input and change in body stores showed that 

energy expenditure was not significantly overestimated by 2% +/- 5.6% (22). The 

minimal non-significant differences in energy expenditure of DLW in comparison to 

other methods, the simplicity of use and the uninvasive nature of the method has 

contributed to the wide use of this method. Various studies use this method in order to 

validate other dietary assessment methods and assess the accuracy of self-reported 

energy intake.   

2.2.2 Duplicate Diets 

Duplicate diets are the most effective method for measuring the exact intake of foods, 

usually in one day, through chemical analysis via bomb calorimetry. This method 

requires individuals to provide researchers with a complete replica of all food and 
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drinks consumed over a period of time, for analysis. Currently, the main purpose of this 

method is to estimate the exposure levels of chemical contaminants, pesticide residues, 

food additives and nutrients in foods consumed by population groups (23). This method 

has a high participant burden due to the need for participants to prepare two exact 

servings of their meal for analysis, however, this reduces the level of underestimation 

via participant bias (23). Compliance is also an issue and there is a significant risk of 

participants changing their normal intake for ease of preparation (23) which 

underestimates their habitual intake (24). For an accurate assessment, participants also 

need to report all food and drink consumed in the duplicate as well (25). Another 

limitation to this method is the high cost and impracticality for long-term studies, and 

difficulty of analysing each individual food especially in mixed meals (23). A study by 

Omid et al. estimated fluoride intake via a three-day food diary and two-day duplicate 

plate method. This time period was based on other studies that measured fluoride 

intake. The study found that there was no overall significant difference of estimated 

fluoride intake between the methods, however, fluoride intake from water was 

significantly greater in the two-day duplicate plate method (25). Acheson et al. found 

conflicting results. Analysis of weighed food records from food composition tables 

underestimates energy intake by 7% compared to duplicate meals measured by bomb 

calorimetry (26). An explanation for this is the limitations of food composition tables; 

values are based on an average value from the analysis of food samples from various 

sources (26), and tables can be out of date or have inaccurate data (27). 

2.2.3 Food Records 

Food records are usually regarded as the ‘gold standard’ for recording energy intake 

compared to other traditional dietary assessment methods (1). This method requires 

motivated, literate individuals to record the amount of food and drink consumed over a 
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specified time period.  The food record is either measured with the use of scales or 

household measures (cups, tablespoons) or estimated using models or in some cases no 

measurement aids. Recording foods when they are consumed reduces the problem of 

underreporting and misreporting (28) however, these are exacerbated due to the time-

consuming nature of the method. Individuals may change their dietary behaviours and 

intake for ease of recording (1). This burdensome task can result in the provision of an 

inaccurate representation of individuals’ intakes, creating imprecise interpretations of 

results. Despite being the ‘gold standard’ this method is subject to underestimation. 

Sawaya et al. found that in comparison to energy expenditure from doubly labelled 

water, a seven-day weighed food record more significantly underestimated energy 

intake in older (p<0.005) women than in younger (p<0.05) women (29). In elderly men 

and women, women underestimated intake by 32% whereas men underestimated intake 

by 12% (30). Obese women were also more likely to significantly underestimate intake 

compared to overweight and normal weight subjects (31). In another study (32), in 

children, underestimation increased with age. Parents/caregivers of younger children 

had control over their food intake, therefore increasing compliance and accuracy of 

results. In older children, the recording process was their responsibility so forgetting to 

record food and drinks consumed and the significant effort required, may have 

contributed to the greater level of underestimation (32). 

2.2.4 Twenty-four-hour food recall 

Twenty-four-hour food recalls (24-hour recall) require individuals to self-report all 

food and drinks they have consumed in the previous twenty-four hours (1). This 

method relies on an individual’s memory and their ability to estimate portion sizes 

which can cause issues with intake estimation. Younger children (33) and older adults 

(29) significantly underestimate intake due to their decreased cognitive abilities 
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including remembering what was previously consumed and how to accurately estimate 

portion sizes. However, this method is less onerous than a food record as literacy is not 

essential and it’s usually an interview-style approach so no prior recording of intake has 

to occur. As with food records, individuals can still omit foods by choice, however, this 

method is favourable for estimating the average intake of a wide range of populations 

due to the ease of assessment (1).  Bingham et al. compared 24-hour recalls to weighed 

food records and found that structured 24-hour recalls (containing questions regarding 

the amount and type of food eaten and a booklet with portion size photographs) 

significantly overestimated energy, fat, protein, and sugars, however, unstructured 

recalls (blank sheet of paper to record information) reported similar nutrient intakes to 

the weighed food records (34). The number of 24-hour recalls conducted to measure 

dietary intake contributes to the reliability of intake data collected and reduces the level 

of intake underestimation. In a study of middle-aged white women at the University of 

Massachusetts, averaging the energy intake of three 24-hour recalls has been shown to 

be optimal for estimating energy intake when compared with estimated energy 

expenditure by doubly labelled (35). In another study (36), in African-American youth, 

the reliability of 24-hour recalls in regards to dietary outcomes (energy, fat, fruit or 

vegetable intake), has been seen to  increase from 11% to 62% with one to three recalls 

in young African-American children, respectively (36). However, to achieve a 

reliability of 80% in this population group a greater number of 24-hour recalls would 

need to be conducted; eight 24-hour recalls for estimating energy intake, thirteen recalls 

for total fat, twenty-one to thirty-two for fruit and twenty-one to twenty-five recalls for 

vegetable intake.  
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2.2.5 Diet history 

Diet histories can be used in clinical practice on an individual level to gain insight into 

an individual’s usual intake. A diet history can obtain details regarding portion size, 

brand, and frequency of consumption without requiring literacy or altering individuals’ 

habitual dietary patterns. This method relies on self-reported information and estimates, 

therefore, information on nutrient intakes should be perceived as an estimated intake, 

not absolute (1). Few studies have been conducted that compare a diet history and 

DLW. Rothenburg et al. found that in a group of twelve healthy elderly adults the diet 

history underestimated energy intake by 13%, however, this result was not significant 

(37). An analysis of studies of diet histories conducted in children found that there was 

a variation in the energy intake estimation compared to energy expenditure. Diet 

histories significantly overestimated intake in three, nine and twelve-year-olds and 

slightly underestimated intake in fifteen and eighteen-year-olds, however, this 

difference was not significant (32). Waling et al. found that when comparing energy 

intake from diet histories to energy expenditure measured by a Sensewear armband and 

DLW in eight twelve-year-olds there was a significant underestimation of 14%. Results 

from the Sensewear comparison indicated that older children and children with a higher 

BMI tended to underestimate energy intake more than younger children and children 

with a lower BMI. However, there were no significant differences in BMI or age in 

comparison to DLW (38). In older children aged fifteen to seventeen-years, girls 

significantly underestimated intake by 18% whereas boys overestimated intake by 7%,  

however, this was not significant (39).   

2.2.6 Food frequency questionnaire 

A food frequency questionnaire (FFQ) is a method used to assess the frequency of 

foods consumed over a long period of time in order to estimate an individual’s usual 
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food intake (1). FFQs were initially developed for wide range use in the 1990s (40-42).  

However, further research has led to the adaptation, development, and validation of 

various FFQs for specific study populations. This is due to the fact that dietary intakes 

are now known to be influenced by culture, ethnicity, socioeconomic status, and 

individual preferences (43, 44). Comparable to the other methods an FFQ relies on an 

individual’s memory and their ability to self-report frequencies and portion sizes with 

the opportunity to omit certain details. These issues, along with the lack of detail 

increase the inaccuracy of estimation of the usual average energy intake of groups. 

However, this method is beneficial in order to rank individuals according to their intake 

especially when assessing the association between intake and disease (1). This method 

seems to have the most variation in energy estimation with some studies 

underestimating intake by ~28% in young women (29) and others overestimating intake 

by up to 59% in children (45). The Kaskoun et al. study was completed by the 

children’s mothers and the portion sizes listed were for adults, not children, which 

could explain the large level of overestimation (45).  

2.2.7 Under-reporting in dietary assessments  

The dietary assessment methods; food records (10, 20), twenty-four hour recalls (20, 

46), FFQs (31) and diet histories (37), can be subject to under-reporting in comparison 

with the doubly labelled water method. This is an issue as the level of under-reporting 

can result in biased data which can significantly impact studies, thereby, producing an 

unrepresentative interpretation of results that will not truly reflect the effect of an 

intervention. Livingstone et al. found that children and adolescents have issues with 

memory and portion size estimation due to their age and cognitive abilities which 

contribute to the incidence of under-reporting (33). With increasing age and body size, 

there is a greater association with low energy reporting which could be attributed to 
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increased energy requirements, unstructured eating patterns and concerns with self-

image (33). Under-reporting is also evident in adults, particularly women (20) and 

obese individuals (20, 46). Possible explanations for under-reporting in adults apart 

from portion size estimation and memory is having irregular meals, smoking, a low 

education level (20) and body dissatisfaction (47). Depending on the method and 

individuals’ characteristics within a study, the level of under-reporting can vary 

immensely. Further research including the use of photographs has been conducted to 

aid in reducing the incidence of under-reporting during dietary assessment (8, 9, 17).  

2.3 Image-Assisted Dietary Assessments 

2.3.1 Image-Assisted Food Records 

Food records have limited accuracy due to the reliance on the individual to accurately 

self-report all foods and drinks they have consumed which in turn reduces the accuracy 

of nutrient data obtained. In order to improve the accuracy, the development of image-

assisted food records has been initiated. This method involves study participants either 

actively capturing images of the food they have consumed on a camera or mobile phone 

or passively through automated cameras usually hung around the neck. The images are 

then analysed by a dietitian along with an estimated food record to gain a greater 

understanding of all foods and portion sizes consumed to improve the nutrient data 

obtained.   

A study in obese patients using single meal images captured on a camera alongside an 

estimated food record over a three-day period were analysed by two dietitians. The 

image-assisted record increased overall estimated energy intake by 128kcal and 83kcal 

for dietitian one and two, respectively, however, the results were not significant 

(p=0.87) (18). Ptomey et al. found conflicting results in adolescents with intellectual 
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and developmental disabilities (IDD). Photograph-assisted three-day estimated food 

records significantly increased estimated energy intake by 20.1%, reducing the level of 

under-reporting. Images also significantly increased the estimation of carbohydrate 

(p=0.003), fat (p=0.011) and protein (p=0.004) intake (6).  

These results were similar to a study by O’Loughlin, however, the images were 

automatically captured by Microsoft SenseCam (a device that is worn around the neck, 

secured to the chest by velcro and automatically takes images at twenty-second 

intervals). Three groups of sporting individuals were asked to wear a SenseCam (SC) 

and complete a food diary for one day. The analysed results for a food diary vs food 

diary and SenseCam showed an increase in reported energy intake of 10.7% (p<0.001) 

in trainee jockeys, 17.7% (p<0.001) in Gaelic footballers and 10.1% (p<0.01) in active 

university students (3). Pettitt et al. conducted a study on six healthy individuals, using 

an automated micro-camera attached to the ear of an individual. The study found that 

the mean estimated energy intake between a two-day estimated food record and two-

day estimated food record plus images from the micro-camera were significantly 

different (p<0.05) and reduced the level of under-reporting by 4% (10). Automatic 

imaging is less burdensome for participants and doesn’t rely on an individuals’ memory 

to photograph meals which increases the number of meals and snacks photographed (3).  

SenseCam and the automated micro-camera also have another promising use. Due to 

the constant image capture, these automated devices can identify the social and 

environmental situations that influence individuals’ eating habits and behaviours and 

therefore provide a greater understanding of the effect of these factors on the foods 

being consumed (4). Marketing is a significant environmental factor influencing the 

consumption of energy-dense, nutrient poor foods by individuals and contributing to 
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the rise in the number of overweight and obese children (48). Signal et al. have recently 

published results from the Kids’Cam study investigating children’s exposure to food 

marketing. This study involved 168 children, aged 11-13 years from Wellington, New 

Zealand wearing an automated camera around their neck to capture the amount of 

marketing present in various settings for ‘core’ foods (recommended to be marketed to 

children) and ‘non-core’ foods (not recommended to be marketed to children) over a 

four-day period. The study found that children were exposed to ‘non-core’ foods more 

than twice as much as ‘core’ foods with the most advertised foods being fast foods, 

confectionary and sugary drinks (49). This study highlights the benefits of automated 

cameras to capture environmental factors effecting intake and creates evidence to aid a 

change in the regulations around advertising to improve the health of New Zealanders.   

 In a feedback survey regarding the use of the SenseCam, participants admitted that 

they “sometimes felt uncomfortable in public situations”, wearing the camera affected 

their eating behaviour and indicated that they would wear the camera for no longer than 

a week (8). Similar feedback was given by participants wearing the micro-camera on 

their ear, however, these participants would not be happy wearing the device in public 

(10).  

Limitations of the SenseCam have been highlighted by O’Loughlin et al. and Gemming 

et al. These include software issues such as the SC malfunctioning, the capture of 

numerous unusable images due to poor lighting quality and body shape and posture of 

participants when eating. Also, ethical issues arose due to the capturing of images that 

can identify participants and members of the public (3, 8). Incomplete data was linked 

with participants’ failure to follow instructions regarding the operation of the camera 

and how to wear it in order to gain appropriate images (3).  
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Despite conflicting results, the studies have shown that image-assisted food records are 

beneficial in order to increase the accuracy of dietary assessment by providing 

additional details about foods, portion sizes, and forgotten foods (3, 6, 18).  

2.3.2 Image-Assisted Twenty-Four-Hour Recalls 

Twenty-four-hour recalls rely on memory which is a significant weakness of this 

method. In order to reduce this error, the feasibility of image-assisted twenty-four hour 

recalls to improve dietary assessments has been conducted.  

The ‘Image-DietDay’ pilot study involved fourteen participants wearing a mobile 

phone on a lanyard around their neck with ten-second automatic imaging, for 

approximately a week between visits to the study centre. These participants were part 

of a larger Energetics Study. The images were sent to a server and then viewed by 

participants while completing a 24hr recall the following day. Comparison of image-

assisted reported intake and doubly labelled water data revealed nearly exact median 

values of 2359kcal (intake) vs 2377kcal (expenditure). This indicates the ability of 

image-assisted dietary assessments to accurately estimate energy intake. However, the 

cameras had a narrow field of view, issues with battery life and participants reported 

being self-conscious wearing the bulky device (17). SenseCam (SC) assisted 24-hour 

recalls have shown a positive improvement in dietary assessment when comparing 24-

hour recalls to image-assisted 24-hour recalls. During a two-day period, thirteen 

participants wore a SenseCam and then completed a 24hr recall on the third day.  The 

24hr recall+SC images increased reported energy intake by 1432+/-1564kJ (p=0.02). 

This significant increase was mainly due to participants reporting 41 additional foods 

while viewing the images. Portion size changes made a negligible difference to 

estimated energy intake. The use of images also significantly increased the reported 
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intakes of protein, total fat, saturated fat, and monounsaturated fat (8). A similar study 

conducted in Auckland, New Zealand, took this concept one step further and compared 

the reported energy intake from a 24-hour recall and 24-hour recall+SC with energy 

expenditure measured by doubly labelled water. Total energy expenditure was 

measured over fifteen days and three 24hr recalls were conducted in this period. In men 

and women, the 24hr recall underestimated energy intake by 17% and 13%, 

respectively. The 24hr recall+SC reduced the level of underreporting but still showed 

an underestimation of 9% and 7% for men and women, respectively (9). Study 

participants found the images helpful in order to remember forgotten foods, however, 

like traditional dietary methods individuals may still have altered their normal dietary 

behaviours during the study period. 

2.4 Dietary Analysis Software 

Following completion of the aforementioned dietary collection methods, nutrient 

analysis needs to occur. The Human Nutrition Department at the University of Otago, 

Dunedin, New Zealand has developed the programme ‘Kai-culator’ to allow nutrient 

analysis of reported intakes, initially for the New Zealand Adult Nutrition Surveys 

(NZANS) (50). This programme is currently only available for University of Otago 

human nutrition employees and students. The programme uses the New Zealand Food 

Composition database ‘NZ FOODfiles’ and developed recipes from the NZANS (50) so 

has limited data on various foods and nutrients, and may not provide enough detail on 

certain foods and drinks from other cultures.  FoodWorks is also another common 

dietary analysis software programme used in practice and for research purposes. The 

programme was developed in Australia and only has food composition data from both 

Australia and the US, therefore, similar to ‘Kai-culator’ this can limit the types of foods 

available for nutrient analysis. The programme also has a section for food technologists 
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to generate information panels.  Feedback from New Zealand registered dietitians 

(NZRD) using both of the programmes noted that nutrient data contained errors, gaps 

for certain nutrients and missing data on baby products, children’s foods and special 

foods for people with allergies/intolerances (51).  The researchers also reported the 

need to be careful when inputting data into either programme as individual error can 

occur due to the variation of foods able to be selected and can result in 

misinterpretation of intake (51).   

2.5 Conclusion 

The most commonly used dietary assessment methods are low cost and fairly accurate, 

however, improving the accuracy of nutrition assessment can be achieved through new 

technologies with research into the addition of images alongside current dietary 

assessment methods. However, currently the quality of dietary assessment methods still 

need to be of a high quality as a lack of information regarding portion sizes and types of 

foods consumed can significantly impact the information received by a health 

professional and result in implications in a clinical or research setting. High-quality 

dietary assessments are particularly important in relation to research into diet and 

disease. The quantities of specific foods that are causing either a negative or positive 

impact on an individual’s health, need to be correctly classified. This can be important 

for setting national nutrition intake guidelines in order to improve the health of all New 

Zealanders. This new area of digital image technology and research aiding dietary 

assessment has produced promising results to improve nutrition assessment in a range 

of settings. However, there is still a need for more research into this area to increase the 

knowledge pool, especially regarding the accuracy of assessment of single meal images 

from different angles and including meals within the New Zealand culture.  
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This study aims to assess the effect of two single digital images as an adjunct to poor-

quality and good-quality estimated food records to aid dietary assessment and therefore, 

provide greater evidence to improve current dietary assessment abilities.  
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3 Objective Statement 

The previous literature review discussed the traditional dietary assessment methods and 

limitations associated with these methods. The promising benefits of image-assisted 

dietary assessment has inspired the researchers to investigate these benefits in relation 

to the quality of a food record. Therefore, the aim of this thesis was to assess the 

effectiveness of two photographs as an adjunct to poor-quality and good-quality 

estimated food records and the impact they have on the accuracy and precision of the 

nutrition information gained.   

3.1 Research Objectives 

• Assess whether the addition of two photographs increases the accuracy and 

precision of a poor-quality food record compared with a good-quality food 

record 

• Assess the effect of different angles of the photograph in interpretation of the 

nutritional content of the meal  

• Assess the effect of the addition of two photographs to the dietary records on 

the accuracy of the nutritional analysis by levels of experience of those entering 

the data into the dietary software package 

  



19 

 

4 Methods 

4.1 Study Design 

This is a proof of concept study to assess the feasibility of using two photographs in 

addition to either a poor or good-quality estimated food record and whether they 

improve the quality of the nutrition information gained from a meal. 

4.2 Meals 

Fifteen single serve meals were made with known quantities of ingredients, 

photographed and ingredient details entered into ‘Kai-culator’ to produce nutrition 

information. There were three breakfasts, which were cereal, egg, and toast based. 

Three lunches, which were bread, wrap and noodle based. Also, nine dinners of which 

three were traditional European, two Asian, two Indian, one Māori and one Pacific 

Island cuisine. These meals were designed to test the accuracy of estimation with a 

range of meal types and gain a greater representation of different meals that could be 

consumed by the New Zealand population. The majority of recipes were selected via a 

common New Zealand recipe website ‘Food in a Minute’ 

(https://www.foodinaminute.co.nz). All ingredients were weighed using digital kitchen 

scales (Terraillon T1040). Ingredients were weighed to the nearest gram. Weights were 

recorded at the time of measuring. Meals were photographed on an Apple iPhone 6 at a 

bird’s eye view and 45⁰ angle with a fork as a fiducial marker. The fork was chosen as 

it is a common household object and easy for enterers to identify as a measure of 

standard size.  

4.3 Food Records 

Two hypothetical estimated food records were generated by the investigator at the time 

the meal was made to assess the effect of the photographs on the nutrition analysis 

depending on the quality of the food record. One was a poor-quality estimated food 
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record (PQFR), designed to imitate the quality of the food records the researchers 

commonly receive from research participants. The measures generally used were 

portions of the plate to quantify servings with limited detail regarding all components 

of the meal. The other, a good quality estimated food record (GQFR), used common 

measurements of teaspoons and cups as an estimation of portion size and had greater 

detail regarding the quality of the meal. 

Clear, coloured photographs, at a bird’s eye view and 45-degree angle to each meal, 

were attached to each estimated food record for ten different blinded meal enterers. The 

meal enterers had no knowledge of the meals or portion sizes prior to being given the 

estimated food records. The estimated food records were ordered from breakfast to 

dinner, with the poor-quality food record for each meal first. The estimated food 

records can be found in Appendix A. 

The estimated food records were coded by the student researcher so the blinded enterers 

did not know the quality of the food record they were entering. The code was made up 

of the first three letters of the meal followed by either P1 or G2. P1 and G2 were used 

to code the quality of the food record, poor or good, respectively.  

4.4 Recruitment of Data Enterers 

Ten blinded meal enterers were recruited via conversation with the supervisors’ 

colleagues within the Capital & Coast District Health Board Endocrine, Diabetes and 

Research Centre based at Wellington Regional Hospital. The data enterers were a 

mixture of dietetic students, dietitians, endocrinologists and nutrition researchers. Five 

of the data enterers had prior experience with entering food records, with two having 

used ‘Kai-culator’ prior to the project, and five inexperienced in food record data entry. 



21 

 

The enterers received instructions and a demonstration, by the student researcher and 

Dr. Amber Parry-Strong, regarding the use of the software.  

4.5 Focus Group 

To assess the effectiveness of the photographs in addition to the estimated food records 

a focus group containing student dietitians was conducted. These students were chosen 

as they had experience with data entry, could use this method for dietary information 

collection in their future career and have the potential to be future data enterers. Student 

dietitians, based in Christchurch were invited to join the focus group through a 

Facebook message. Four students were available to take part in the focus group.  A 

discussion was led by the student researcher and included six questions regarding the 

perceived effectiveness of the photographs for analysing nutrition intake. The 

transcribed questions and answers can be found in Appendix C. 

4.6 Coding Food Records  

‘Kai-culator’ (v1.16a), a dietary assessment software programme designed by the  

Human Nutrition Department, University of Otago was used to analyse the nutrition 

composition of the meals. ‘Kai-culator’ extracts nutrition information from the food 

composition database of the New Zealand Plant and Food Research FOODfiles 2010 

and recipes created for use in the 2008/09 New Zealand Adult Nutrition Survey (50). 

The meal maker entered the weights of all ingredients used in the meals.  

The meal enterers were given hard copies of the estimated food records and associated 

photographs in colour as seen in Appendix A. They entered the estimated 

measurements from the poor and good quality food records and associated images into 

‘Kai-culator’. The entries were coded according to the coding method previously 



22 

 

mentioned, with their names following the code to clarify entries. The steps of the data 

entry process into ‘Kai-culator’ can be seen in Appendix B. 

Items that were not in ‘Kai-culator’ at the time of the project were entered as a product 

with a similar nutrition profile. For example, the aioli was entered as mayonnaise.  

4.7 Statistical Analysis 

Stata 15.2 (Stat Corp, Texas), a data analysis software was used to conduct the 

statistical analysis in this thesis.  

A comparison was made between the nutrition information from the known quantities 

and the nutrition information from the poor-quality and good-quality estimated food 

records and associated photographs. Analysis only occurred if the data enterer had 

entered all ingredients and quantities for both methods.  

Comparisons between the energy content of the meals, gram amounts of the main 

macronutrients (carbohydrate, protein, and fat) and energy content of the food groups 

were made. The food groups included in the analysis were carbohydrate (bread, rice, 

pasta, potato, kumara), sugar and sweets, dairy (butter/margarine, milk, cheese), egg 

and egg-based, meat, vegetable, and savoury sauces and condiments.  

Output data showed the mean difference values of each estimated food record and meal 

compared to the actual values from the weighed ingredients. This allowed the 

researcher to assess which estimated food record was more accurate at measuring the 

intake in each category. Accuracy corresponds to the closeness of the mean values to 

the actual values which were the known weights of the ingredients. The precision of 

each estimated food record was also analysed and presented as standard deviations. 

Lower standard deviations indicated that the values from each enterer were closer 
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together for a particular meal and therefore, indicated a less variable, more precise 

estimation from the food record. The mean difference between the accuracy of the 

estimated food records along with a 95% confidence interval was used to discover 

significant differences in accuracy between the food records.   
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5 Results 

5.1 Main Findings 

Overall, there was no difference between the poor-quality estimated food record 

(PQFR) and good-quality estimated food record (GQFR) and associated photographs in 

terms of accurately measuring the mean intake for each category. The results suggest 

that the good-quality food record produced more precise estimates and the level of 

experience of the data enterers did not affect the nutrition information gathered. All 

food records were analysed with the addition of photographs. In a structured focus 

group, current student dietitians perceived that the photographs would be beneficial in 

order to gain greater knowledge of foods eaten, portion sizes and cooking methods.  

5.2 Estimating Energy Intake 

The overall accuracy of estimating energy intake appeared to be similar between the 

quality of the estimated food records combined with meal photographs. However, there 

was considerable heterogeneity between meal types. In comparison to the GQFR, the 

PQFR appeared to be more accurate at measuring mean energy intake for eight of the 

fifteen meals. However, the GQFR had noticeably more precise values for mean energy 

intake as nine of the fifteen meals had lower standard deviations which suggests less 

variability than the PQFR. Both of the estimated food records over-estimated mean 

energy intake in eleven of the fifteen meals. In terms of the accuracy between the two 

food records, five (33%) of the meals produced a significant difference between the 

records; roast (p=0.03), spaghetti bolognese (p=0.002), boil up (p=0.005), chicken sushi 

(p=0.007) and butter chicken (p=0.04). 
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Table 2 Accuracy of estimating energy intake by two different estimated food records (mean difference+SD)  

Meal n Actual 

energy 

intake (kJ) 

Mean difference (SD) 

between PQFR* and 

actual value (kJ) 

Mean difference (SD) 

between GQFR* and 

actual value (kJ) 

Toast 9 1425 20 (611) 69 (432) 

Cereal 9 720 242 (424) 129 (478) 

Omelette 10 1118 869 (671) 748 (733) 

Sandwich 9 1349 311 (527) 160 (198) 

Wrap 9 2102 -78.6 (596) -363 (416) 

Stirfry 10 2289 539 (585) 569 (301) 

Roast** 10 7574 1126 (1682) 518 (1253) 

Spaghetti 

Bolognese***  

10 2259 -163 (509) -783 (314) 

Pizza 10 3245 130 (1944) 396 (549) 

Boil Up*** 10 1106 284 (394) 31 (335) 

Chicken 

Sushi*** 

10 1880 -327 (218) 557 (729) 

Chicken Fried 

Rice 

10 2132 496 (839) 337 (1484) 

Chop Suey 10 2247 277 (741) 758 (1005) 

Butter 

Chicken*** 

10 2412 316 (628) -204 (331) 

Lamb Chickpea 

Curry 

10 4815 -294 (1816) -616 (2207) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

5.3 Estimating Macronutrient Intake 

5.3.1 Estimating Carbohydrate Intake 

Similar to mean energy intake, there appeared to be no difference between the food 

records in estimating the grams of carbohydrate in the meals. However, for eleven of 

the fifteen meals the GQFR appeared to have produced more precise estimates for the 

mean carbohydrate amount. The rates of over and under-estimation were similar 
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between both food records. The poor-quality estimated food record over-estimated ten 

of the meals and under-estimated five. The good-quality estimated food record resulted 

in nine of the meals being over-estimated and a further six under-estimated. The 

spaghetti bolognese meal was the only meal to show a significant difference between 

the accuracy of the two food records (p=0.007). 
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Table 3 Accuracy of estimating carbohydrate intake by two different food records (mean difference+SD) 

Meal n Actual 

carbohydrate 

intake (g) 

Mean difference (SD) 

between PQFR* and 

actual value (g) 

Mean difference (SD) 

between GQFR* and 

actual value (g) 

Toast 9 46.5 10.1 (33.9) -0.1 (17.8) 

Cereal 9 28.9 8.1 (18.2) 4.1 (20.7) 

Omelette 10 5.9 3.2 (4.3) 3.5 (2.3) 

Sandwich 9 34.9 -1.2 (13.2) -4.2 (2.5) 

Wrap 9 45.9 -12.4 (6.7) -11.6 (5.7) 

Stirfry 10 47.3 -8.0 (26.1) 2.1 (19.3) 

Roast 10 27.8 15.0 (15.7) 10.5 (3.2) 

Spaghetti 

Bolognese*** 

10 47.9 -1.3 (13.7) -11.7 (12.5) 

Pizza 10 67.3 1.4 (31.8) -3.8 (2.5) 

Boil Up 10 26.8 11.6 (11.9) 6.2 (9.4) 

Chicken Sushi 10 58.3 1.4 (11.9) 23.2 (33.3) 

Chicken Fried 

Rice 

10 54.2 31.7 (39.2) 48.1 (80.0) 

Chop Suey 10 46.1 33.1 (29.8) 19.4 (11.8) 

Butter Chicken 10 53.6 6.5 (17.3) 5.9 (9.4) 

Lamb Chickpea 

Curry 

10 114.6 -4.7 (82.9) -7.0 (106.8) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.3.2 Estimating Protein Intake 

In regards to estimating mean grams of protein, the poor-quality estimated food record 

appeared to be more accurate. The mean protein amount for nine of the fifteen meals 

appeared to be more accurately estimated by the PQFR. However, the results suggested 

that the GQFR was considerably more precise at measuring the mean protein amount as 

nine of the fifteen meals had a lower standard deviation value. The good-quality 
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estimated food record was slightly more likely to underestimate mean protein intake 

(nine of the fifteen meals) whereas, levels of over and under-estimation by the PQFR 

were similar. Once again, there was a significant difference between the food records 

for accuracy of protein in the spaghetti bolognese meal (p=0.0005), and also the 

chicken fried rice meal (p=0.004).  
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Table 4 Accuracy of estimating protein intake by two different food records (mean difference+SD) 

Meal n Actual 

protein 

intake (g) 

Mean difference (SD) 

between PQFR* and 

actual value (g) 

Mean difference (SD) 

between GQFR* and 

actual value (g) 

Toast 9 8.4 0.2 (3.2) -0.9 (4.1) 

Cereal 9 6.4 2.1 (4.3) 1.5 (3.4) 

Omelette 10 16.2 11.7 (8.8) 13.6 (16.8)                                                                               

Sandwich 9 18.1 7.6 (7.7) 6.9 (4.6) 

Wrap 9 46.5 -12.7 (12.4) -21.6 (5.1) 

Stirfry 10 41.8 5.3 (6.4) 6.5 (8.2) 

Roast 10 27.3 9.7 (13.5) 7.4 (17.7) 

Spaghetti 

Bolognese*** 

10 43.3 2.7 (11.3) -13.6 (6.3) 

Pizza 10 67.2 -17.9 (23.6) -8.7 (9.1) 

Boil Up 10 19.9 -0.1 (16.2) -4.0 (11.7) 

Chicken Sushi 10 29.8 -11.1 (2.2) -4.7 (9.2) 

Chicken Fried 

Rice*** 

10 40.3 -0.2 (12.5) -12.7 (12.1) 

Chop Suey 10 35.4 0.6 (15.0) 9.5 (12.4) 

Butter Chicken 10 44.8 -3.2 (17.6) -13.4 (5.5) 

Lamb Chickpea 

Curry 

10 52.5 -9.8 (10.6) -2.4 (18.6) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.3.3 Estimating Fat Intake 

The good-quality estimated food record appeared to be remarkably more accurate and 

precise at measuring the mean gram amount of fat in the meals. Ten of the fifteen meals 

appeared to have mean values closer to the actual gram amount and smaller standard 

deviation values. The levels of over-estimation and under-estimation were similar 

between the food records. More meals were over-estimated with nine of the fifteen 



30 

 

meals over-estimated by PQFR and ten by GQFR. Accuracy for mean fat intake was 

significantly different for three of the fifteen meals; toast (p=0.02), sushi (p=0.01) and 

butter chicken (p=0.005). 

Table 5 Accuracy of estimating fat intake by two different food records (mean difference+SD) 

Meal n Actual fat 

intake (g) 

Mean difference (SD) 

between PQFR* and actual 

value (g) 

Mean difference (SD) 

between GQFR* and actual 

value (g) 

Toast** 9 13.3 -4.1 (3.0) 2.5 (5.4) 

Cereal 9 3.2 1.9 (2.1) 0.9 (1.9) 

Omelette 10 15.4 16.7 (13.1) 12.4 (12.5) 

Sandwich 9 12.1 5.6 (8.3) 3.0 (3.7) 

Wrap 9 14.6 9.3 (9.8) 5.4 (10.0) 

Stirfry 10 20.9 13.1 (4.6) 11.6 (6.1) 

Roast 10 44.3 16.0 (41.1) 5.8 (34.5) 

Spaghetti 

Bolognese 

10 19.1 -5.0 (6.7) -9.5 (5.3) 

Pizza 10 25.9 11.1 (27.9) 16.5 (12.5) 

Boil Up 10 8.4 2.4 (5.5) -0.1 (3.2) 

Chicken 

Sushi** 

10 10.3 -4.3 (2.9) 6.6 (10.2) 

Chicken Fried 

Rice 

10 14.2 -1.1 (8.0) -7.2 (2.1) 

Chop Suey 10 23.5 -9.4 (9.4) 6.6 (33.7) 

Butter 

Chicken*** 

10 20 7.0 (7.2) -2.1 (6.2) 

Lamb Chickpea 

Curry 

10 53.4 -1.3 (31.5) -12.4 (24.6) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 
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5.4 Food Group Intakes 

5.4.1 Carbohydrate Food Group 

Fourteen meals were included in the carbohydrate food group analysis as the omelette 

meal did not contain an ingredient from the carbohydrate food group. The poor-quality 

estimated food record appeared to be more favourable for measuring the mean energy 

content from the carbohydrate food group as eight of the fourteen meals were closer to 

the actual carbohydrate energy content value. However, the results suggest that the 

good-quality estimated food record was more precise as eight of the fourteen meals had 

a lower standard deviation value. Both records tended to over-estimate the mean energy 

content from the carbohydrate food group. The poor-quality estimated food record 

produced an over-estimation of twelve of the fourteen meals compared to nine of the 

fourteen meals by GQFR. The spaghetti bolognese meal was the only meal to show a 

significant difference between the two food records (p=0.008).  
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Table 6 Accuracy of estimating energy content from the carbohydrate food group by two different food records 

(mean difference+SD) 

Meal n Actual intake for 

carbohydrate food 

group (kJ) 

Mean difference (SD) 

between PQFR* and 

actual value (kJ) 

Mean difference (SD) 

between GQFR* and 

actual value (kJ) 

Toast 9 775 28 (359) -80 (390) 

Cereal 9 492 116 (358) 46 (404) 

Sandwich 9 816 -6 (278) -72 (77) 

Wrap 9 762 174 (703) 366 (1664) 

Stirfry 10 573 4 (316) 45 (293) 

Roast 10 167 245 (137) 223 (92) 

Spaghetti 

Bolognese*** 

10 718 76 (257) -185 (225) 

Pizza 10 1297 542 (2397) -216 (0) 

Boil Up 10 503 388 (406) 211 (151) 

Chicken Sushi 10 1045 456 (373) 663 (681) 

Chicken Fried 

Rice 

10 586 757 (770) 711 (1573) 

Chop Suey 10 685 576 (536) 208 (185) 

Butter Chicken 10 792 54 (258) 414 (156) 

Lamb Chickpea 

Curry 

10 2410 -338 (1545) -459 (2044) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.4.2 Sugar and Sweets Food Group 

The toast meal was the only meal to contain ingredients from the sugar and sweets food 

group, due to the jam and honey. Complete data for both estimated food records were 

obtained from nine of the ten enterers. The good-quality estimated food record 

appeared to be more accurate and precise at measuring the mean energy content from 

this food group. The good-quality estimated food record underestimated the energy 
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content of this food group whereas, the PQFR over-estimated. There was no significant 

difference in accuracy between the food records. 

Table 7 Accuracy of estimating energy content from the sugar and sweets food group by two different food records 

(mean difference+SD) 

Meal n Actual intake 

for sugar and 

sweets food 

group (kJ) 

Mean difference 

(SD) between 

PQFR* and actual 

value (kJ) 

Mean difference 

(SD) between 

GQFR* and actual 

value (kJ) 

Mean difference 

(95% CI) between 

PQFR* and GQFR* 

(kJ) 

Toast 9 344 65 (340) -10 (114) 76 (-188, 340) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.4.3 Dairy Food Group 

Six meals contained ingredients from the dairy food group. Neither record appeared to 

be more superior at estimating the mean energy content from the dairy food group as 

the estimated values for both food records were closer to the actual values in three of 

the six meals. However, the results suggest that the GQFR was markedly more precise 

with five of the meals having a lower standard deviation. Once again, there was a 

greater number of meals over-estimated with four and five of the six meals over-

estimated by the PQFR and GQFR, respectively. Accuracy for mean energy intake 

from the dairy food group was significantly different between the two food records for 

two of the six meals; toast (p=0.03), and pizza (p=0.005). 
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Table 8 Accuracy of estimating energy content from the dairy food group by two different food records (mean 

difference+SD) 

Meal n Actual intake for 

dairy food group 

(kJ) 

Mean difference (SD) 

between PQFR* and actual 

value (kJ) 

Mean difference (SD) 

between GQFR* and actual 

value (kJ) 

Toast** 9 306 -73 (135) 159 (202) 

Cereal 9 228 126 (205) 67 (110) 

Omelette 10 288 605 (389) 398 (236) 

Sandwich 9 379 232 (413) 110 (168) 

Wrap 7 141 -12 (172) -98 (11) 

Pizza*** 9 714 120 (538) 831 (386) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.4.4 Egg and Egg Dishes Food Group 

All ten of the data enterers correctly completed the entry for the only egg containing 

dish, the omelette. The results suggest that the good-quality estimated food record was 

more accurate and precise at measuring energy content from the egg and egg dishes 

food group. However, there was no significant difference between the records and both 

records tended to overestimate the energy intake.  

Table 9 Accuracy of estimating energy content from the egg and egg dishes food group by two different food records 

(mean difference+SD) 

Meal n Actual intake 

for egg and 

egg dishes food 

group (kJ) 

Mean difference 

(SD) between 

PQFR and actual 

value (kJ) 

Mean difference 

(SD) between 

GQFR and actual 

value (kJ) 

Mean difference 

(95% CI) between 

PQFR and GQFR 

(kJ) 

Omelette 10 571 73 (289) 190 (531) -116 (-470, 237) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 
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5.4.5 Meat Food Group 

The meat food group originally contained analysis on thirteen of the fifteen meals. 

However, only one participant recorded data for meat in the sushi meal. This was due to 

the other enterers choosing the ‘sushi’ meal option in ‘Kai-culator’ in either one or both 

of the food records. When an item is chosen that is already classified as a meal in ‘Kai-

culator’, the programme does not separate the meal ingredients into food groups and 

rather puts the whole meal into the food group corresponding to the main ingredient. 

Therefore, sushi is categorized into the carbohydrate food group as rice is the main 

ingredient. Consequently, twelve meals were reported on in this category. In terms of 

accuracy, the GQFR was marginally more accurate at estimating the mean energy 

content from the meat food group as seven of the twelve meals appeared to be closer to 

the actual values. The results suggest that the good-quality estimated food record was 

more precise than PQFR with nine of the twelve meals having a lower standard 

deviation and therefore, less variability. The number of meals over-estimated and 

under-estimated by both records was similar. Accuracy for mean energy intake for the 

meat food group was significantly different in the spaghetti bolognese (p=0.02) and 

chicken fried rice (p=0.003) meals. 
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Table 10 Accuracy of estimating energy content from the meat food group by two different food records (mean 

difference+SD) 

Meal n Actual intake for 

the meat food 

group (kJ) 

Mean difference (SD) 

between PQFR* and 

actual value (kJ) 

Mean difference (SD) 

between GQFR* and 

actual value (kJ) 

Omelette 10 175 100 (59) 98 (43) 

Sandwich 9 154 86 (86) 122 (44) 

Wrap 7 715 -89 (279) -255 (68) 

Stirfry 10 878 559 (198) 449 (129) 

Roast 10 1219 695 (1405) 424 (1395) 

Spaghetti 

Bolognese**  

10 736 290 (536) -170 (182) 

Pizza 9 816 -342 (126) -348 (144) 

Boil Up 10 551 -117 (323) -153 (255) 

Chicken Fried 

Rice*** 

9 678 167 (243) -151 (190) 

Chop Suey 10 997 -26 (568) 686 (1147) 

Butter Chicken 10 696 548 (849) -2 (453) 

Lamb Chickpea 

Curry 

10 1579 -82 (662) -10 (1147) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.4.6 Vegetable Food Group 

Twelve meals were included in the original data analysis however, the sushi meal was 

omitted due to the reason previously explained in the meat food group section. Of the 

eleven meals in this category, it appeared that six of the meals were more accurately 

and precisely measured by the PQFR for the mean energy content in the vegetable food 

group. The good-quality estimated food record tended to over-estimate the mean values 

more as six of the eleven meals were over-estimated compared to four by the PQFR. 
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There was a significant difference between the food records for three of the eleven 

meals; pizza (p=0.01), chop suey (p=0.02) and lamb chickpea curry (p=0.02).  

Table 11 Accuracy of estimating energy content from the vegetable food group by two different food records (mean 

difference+SD) 

Meal n Actual intake for 

vegetable food 

group (kJ) 

Mean difference (SD) 

between PQFR* and 

actual value (kJ) 

Mean difference (SD) 

between GQFR* and 

actual value (kJ) 

Omelette 10 84 90 (166) 64 (34) 

Wrap 7 153 -25 (14) -33 (29) 

Stirfry 10 274 -58 (124) 57 (167) 

Roast 10 390 581 (515) 338 (249) 

Spaghetti 

Bolognese 

9 436 -118 (106) -60 (127) 

Pizza** 9 114 111 (147) 338 (261) 

Boil Up 10 53 -24 (14) -28 (11) 

Chicken Fried 

Rice 

9 216 -13 (76) -60 (37) 

Chop Suey** 10 191 35 (93) 130 (137) 

Butter 

Chicken 

10 152 -52 (7) -50 (1) 

Lamb 

Chickpea 

Curry** 

7 537 -147 (132) 149 (225) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.4.7 Savoury Sauces and Condiments Food Group 

As with the previous two sections, information about certain meals was not reported on 

due to there being insufficient entries for a meal. This was due to either the food items 

that were chosen by the data enterers e.g. a premade meal chosen in ‘Kai-culator’ or 

failure to include the food item in their entry. Six meals were included in this food 

group. There appeared to be no benefit of either food record to measure the mean 
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energy content from savoury sauces and condiments as both records were each more 

accurate for three of the six meals. However, the GQFR appeared to be noticeably more 

precise than the PQFR, with five of the six meals having smaller standard deviations. 

Both food records over-estimated the mean energy intake from the savoury sauces and 

condiments food group in all six meals. There was no significant difference in the 

accuracy of mean intake between the food records for any of the meals within this food 

group.  

Table 12 Accuracy of estimating energy content from the savoury sauces and condiments food group by two different 

food records (mean difference+SD) 

Meal n Actual intake for savoury 

sauces and condiments 

food group (kJ) 

Mean difference (SD) 

between PQFR* and 

actual value (kJ) 

Mean difference (SD) 

between GQFR* and 

actual value (kJ) 

Wrap 7 331 183 (334) 158 (333) 

Stirfry 10 341 156 (256) 250 (282) 

Roast 10 58 215 (170) 133 (113) 

Chicken 

Fried Rice 

9 282 98 (234) 108 (136) 

Chop Suey 10 41 26 (29) 64 (7) 

Butter 

Chicken 

6 551 347 (435) 53 (219) 

* PQFR: Poor-quality food record. GQFR: Good-quality food record 

** Significant mean difference between food records p<0.05  

*** Significant mean difference between food records p<0.01 

 

5.5 Effect of Experience on Data Entry  

The level of experience of the data enterers did not affect the output of nutrition 

information. Overall, twelve of the twenty-two categories, across the poor and good-

quality estimated food records, favoured the experienced enterers as their mean values 

were closer to the actual values. The experienced enterers appeared to produce more 

accurate results in the poor-quality estimated food record as in seven of the eleven 

categories the mean values were closer to the actual values. In the good-quality 
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estimated food record there appeared to be no difference in level of experience, as five 

categories favoured experienced enterers and six favoured inexperienced. Results were 

not tested for significance. 

5.6 Focus Group Discussion 

Four student dietitians shared their views on the usefulness of photographs as an 

adjunct to the estimated food records. The general consensus was that the photographs 

were beneficial and provided them with greater detail of meal components including 

ingredients and portion sizes. The birds-eye view was “easier to see portion sizes”, 

however, the angled view gave detail about the “depth of the food”. Hence, the view 

was that both images were needed to “give more thorough detail of the meal”.  

The fork as a measure for size raised discussion around the regularity of size however, 

the main view was that “a fork is quite good...it’s probably more helpful in the bird’s 

eye view than the angled view though”. Having a clear background was thought to be 

beneficial and “reduces the distractions” when analysing the meal. With further 

discussion, it was thought that “it’s probably not going to be too distracting if there are 

things in the background… As long as the meal is on a plate then it should be easy to 

tell what the meal is and what foods are in it”.  

The students agreed the photographs added value to the estimated food records and felt 

that “it reduces the reporting bias and miscommunication”, allows you to “see the 

cooking methods” and “definitely gives you a better understanding of the meal”. The 

full transcript can be found in Appendix C. The feedback from this focus group was 

used to create a photography guideline leaflet for future research participants which can 

be seen in Appendix D. 
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6 Discussion 

Current research into image-assisted dietary assessment, show benefits of photographs 

in addition to traditional dietary assessment methods (6-10, 52), including greater detail 

of meal components and portion sizes, as opposed to a dietary assessment method alone 

(3, 4). As shown in this study, the additional images appear to minimise the difference 

in nutrition information gained between poor and good-quality estimated food records. 

6.1 Accuracy of the poor-quality and good-quality food records 

Overall, there appeared to be no difference between the estimated food records in terms 

of accurately measuring the mean intake of each category. The results suggested that 

the data entered using the poor-quality estimated food record was more accurate at 

estimating the energy intake from protein and the energy content from the carbohydrate 

and egg food groups. However, the greater detail in the good-quality estimated food 

record appeared to have considerably improved the accuracy of estimation for the 

energy intake from fat. This could be due to the difficulty of identifying sources of fat 

within a mixed meal from a photograph. Servings of energy-dense foods have been 

shown to be more difficult to estimate and therefore, are more likely to be over-

estimated from images alone amongst nutrition students and dietetic interns (53, 54). 

However, the improved detail of the food record seems to have reduced the level of 

overestimation in these records. The good-quality estimated food record appeared to 

have improved the accuracy of estimation of the energy content of the sugar and sweets 

and meat food groups. The researchers believe that the addition of photographs 

alongside the food records appeared to reduce the differences between the good and 

poor-quality estimated food records, however in retrospect a comparison with an 

estimated food record without the addition of a photograph would have been valuable.   
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The results suggest that both records tended to over-estimate the mean intakes in each 

category. The only category the poor-quality estimated food record clearly 

underestimated was the mean energy intake of the vegetable food group. Whereas, the 

good-quality estimated food record noticeably underestimated mean intake from 

protein, the sugar and sweets food group and the meat food group. 

6.2 Precision of the poor-quality and good-quality estimated food records 

The good-quality estimated food record appeared more precise. In nine of the eleven 

categories, the good-quality estimated food record produced lower standard deviation 

values. This highlights the importance of having greater detailed food records for 

researchers and clinicians to evaluate. Also, the need to emphasise to patients and 

participants the importance of a detailed food record for better research and health 

outcomes should be an essential part of practice for health professionals.  

6.3 Accuracy of mean differences between the estimated food records 

Analysis of the overall data shows that for 83% of the meals there was no significant 

difference between the two estimated food records for estimating the accuracy of mean 

intake in each category. Accuracy for mean intake in each category was significantly 

different between the two food records for nineteen of the one hundred and eleven 

meals throughout the categories. However, the difference was not clinically meaningful 

as there was a small sample size of data enterers and the study was not designed to have 

the power to detect these differences. The most common meal to produce a significant 

difference between the two food records within five of the eleven categories was 

spaghetti bolognese. In a study investigating the portion estimation abilities of dietetic 

students and interns across Australia and America, it was found that it was harder to 

estimate the portion size of foods without a defined shape and these foods had a higher 
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percentage of estimation error (54). The high estimation error was applicable to the 

meat component of many meals. The meat was usually chopped up and mixed with 

other ingredients and also there were several cuts of meat to choose from in ‘Kai-

culator’, increasing the estimation error by the data enterers.   

There was also some correlation between meals and the categories in which the 

accuracy of the mean difference was significant. For example, the spaghetti bolognese 

and chicken fried rice meals had significant differences in the energy from protein and 

the meat food group categories. The toast meal produced significant differences in the 

energy from fat and the dairy food group, indicating that the margarine component was 

estimated significantly different by the data enterers for the two food records.   

6.4 Effect of experience on data entry 

Basic calculations of means and standard deviations presented the findings that there 

was no difference between inexperienced and experienced data enterers and the 

nutrition information produced. Despite differences not being tested for significance, 

this study highlights the need for more detailed food records and willing participants 

rather than more experienced data enterers. However, some experience in nutrition 

analysis would be needed when interpreting food records in a research and clinical 

setting. 

6.5 Usefulness of photographs 

The views of the focus group discussion with four current student dietitians holds 

promising benefits for using photographs in addition to estimated food records within 

practice. The student dietitians all agreed that the photographs were very beneficial at 

providing extra details about the foods consumed including portion size, types of a 

particular food, and cooking methods. Studies into this area of research are 
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continuously arising and showing benefits of image-assisted dietary assessments. The 

additional images can provide greater detail of meals consumed and improve the 

nutrition data gathered in a range of populations (3, 6). The level of under-reporting by 

participants has also been shown to be reduced by the addition of photographs (8-10). 

Some studies have been conducted using wearable automated cameras which provide 

further benefits as they provide researchers with information on the environmental and 

social contexts that can impact eating (4).  

6.6 Strengths 

A strength of this study was that a range of fifteen meals were included to assess the 

differences across different meals, including meals from different cultures, to gain a 

greater representation of meals that could be commonly consumed in New Zealand. All 

photographs were taken in a standing position from a bird’s eye view and 45⁰ angle, 

with a fiducial marker for data enterers to gage size of the plate and therefore, portions 

of the food items. These parameters were chosen as several other studies investigating 

the effect of images on nutrient data gained have used at least one of these parameters 

(6, 7, 55).  

6.7 Limitations 

Several limitations related to study design, sample size and the use of the dietary 

software, ‘Kai-culator’ impacted on this study.  A major limitation to the study was the 

study design which needed to be improved to fully understand the effect of the addition 

of photographs to an estimated food record. The study could have compared an 

estimated food record without photographs to one with additional photographs and 

analysed the differences in the nutrition information gathered. The sample size of the 

study was small. Ten data enterers were not enough to power the study and detect 
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clinically meaningful differences between the poor-quality and good-quality food 

records, however due to time restraints it was not possible to recruit more data enterers. 

The ‘Kaiculator’ software program proved difficult for data enterers to use due to lack 

of experience with the programme and the time-consuming and multiple step process of 

data entry seen in Appendix B. This resulted in some of the data enterers’ estimated 

nutrition profiles being substantially different to the nutrition profile from the weighed 

amounts, particularly singular ingredients. Also, some data enterers failed to enter all 

the food items in the meal due to the difficulty of the multiple step entering process, 

which lead to the exclusion of some meals from the data analysis. This was noticeable 

in meals with multiple ingredients as enterers admitted to feeling that the entering 

process was quite tedious which could have increased the variability within the entries. 

Another discrepancy between actual values and estimated values could be explained by 

the difference in the type of an ingredient entered. The majority of weighed ingredients 

were entered in raw weights however, the data enterers entered the ingredients in 

cooked weights as to what they viewed in the photographs. Individual error has been 

found to cause a misrepresentation of an individuals’ intake, not only in ‘Kai-culator’, 

but other dietary assessment software and care needs to be taken when entering 

nutrition information (51).  

The New Zealand Food Composition Database, ‘NZ FOODFiles’, responsible for the 

food composition data used by ‘Kaiculator’ does not have the density for many items, 

therefore they cannot be converted to millilitres. The research team decided to inform 

data enterers to enter data in gram amounts. The decision was made as it would have 

been bothersome to the data enterers to have to change items multiple times. This could 

have skewed results as density values do not mirror weights and the data enterers may 
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have made incorrect assumptions when converting millilitres to grams or cup 

measurements. There is also a limited number of food items for some choices within 

the software. There were several items that were not loaded into the software so items 

with a similar nutrition profile were entered.   

Another limitation related to meal entry by the blinded enterers was in relation to the 

organisation of the estimated food records they received. A reason for the improvement 

in nutrition information gained from the good-quality food record entry could be due to 

simple repetition of the meal. This limitation could have been improved by having all 

meals and the quality of the food records presented in a random order as to not 

influence the meal enterers. 

6.8 Implications for Future Research   

Further research in this field would increase the evidence base of the impact of 

additional photographs to dietary assessment methods and also the practicality and 

feasibility of image-assisted dietary assessment in different settings and population 

groups. 

Due to the difficulty of use experienced by some data enterers using ‘Kaiculator’, 

further guidance could have been given to reduce the inconsistencies in the entries. The 

study could also be repeated with the use of a different dietary assessment software 

programme e.g. FoodWorks. 

In terms of future research into this area, studies could be conducted on a larger scale to 

investigate the difference between estimated food records and estimated food records 

and associated photographs with a number of data enterers that would detect clinically 

meaningful differences. Also, studies could be completed with adult participants, 

particularly within New Zealand who are involved in current research trials to 
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understand whether these participants would take usable images and the acceptability of 

this type of recording. The assessment of applicability and feasibility of image-assisted 

dietary assessment within a clinical setting in New Zealand would also increase the 

field of knowledge within this area.  

The future development of apps for smartphones in which participants could record and 

photograph their meal and upload onto a database that would be accessible to 

researchers or clinicians to view and analyse would also be an exciting prospect. Food 

and meal photograph analysis software currently exists however, the technology is still 

in the early phases and improvements are continually being made. Further research into 

this area could dramatically change the way dietary collection occurs and would 

significantly help to improve nutrition analysis in a research and clinical setting.  

6.9 Conclusion 

Image-assisted dietary assessments are increasing in use in order to minimise the 

limitations of traditional dietary assessment methods. Additional photographs can help 

to reduce the human error component of the methods including estimating portion sizes 

and remembering all foods consumed, as the photographs become an aid to traditional 

dietary assessment methods. Therefore, the additional photographs will increase the 

nutrition information gained during an assessment, improve the outcomes for 

individuals in a clinical setting and improve research into the relationship between diet 

and disease. This study suggested that the addition of two single images accompanying 

poor and good-quality estimated food records reduces the difference in nutrition 

information gained from the records and appears to improve accuracy of estimation. 

Further research into this area is needed to understand the feasibility in different 

population groups, particularly within New Zealand.    
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7 Application of Research to Dietetic Practice 

This study suggests that photographs in addition to estimated food records are 

beneficial in providing greater detail about a meal consumed, especially when added to 

a poor-quality diet record. The findings from this study contribute to the ever-growing 

pool of evidence regarding the benefits of image-assisted dietary assessment and 

support the evidence-based practice of dietetics. 

With the advancement of technology, it has become common practice and more 

acceptable for individuals to take photographs of their meal and send to their friends or 

post on social media. This rise in food photography has been aided by the development 

of smartphones, with 70% of New Zealanders owning a smartphone in 2015 (56). 

However, these smartphone owners tend not to be elderly, with only 45% of 55+ years 

owning a smartphone compared to 91% of 18-35 year olds in 2015 (56). The elderly 

population are in need of improved dietary collection methods as they are one of the 

population groups most likely to misreport their intakes due to memory issues and 

difficulty with portion size estimation (29), the other being young children (33). 

However, the percentage of smartphone ownership in the 55+ years age group could 

change as the current generation ages.    

There are several areas in which the addition of photographs would benefit a dietitian 

or researcher in order to gain a greater representation of what an individual is eating. 

The current dietary assessment methods rely on individuals having a good literacy 

level, the ability to estimate portion sizes and remember all food and drinks they have 

consumed over a certain time period. The addition of photographs could remove some 

of these aspects, particularly the reliance on memory, although individuals would still 

need to remember to photograph their meals. Individuals could revisit a photograph 
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which could aid an individual in remembering what they were eating, how they were 

feeling at the time and other social and environmental aspects that were apparent at the 

time of the meal. This will allow dietitians in a clinical setting and researchers to gain 

greater detail about what was eaten and acknowledge other factors that could be 

affecting their eating and investigate these factors further. The addition of photographs 

could also increase a dietitians’ understanding of the food and drinks being consumed 

by an individual and provide greater detail on cooking methods and portion sizes. This 

could improve the individualised advice they give to individuals and help to improve 

their line of questioning, resulting in more efficient and thorough assessments. In terms 

of research, additional photographs can provide greater detail of meals consumed 

including portion sizes and meal composition. Photographs can also remove the need 

for participants to be literate which could improve the research and evidence base into 

the link between diet and disease for a greater variety of population groups. This will 

further enhance the evidence-base for the development of health policies and guidelines 

by public health sectors and improve the evidenced-based advice given by dietitians in 

order to improve an individual’s health.    
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9 Appendices 

9.1 Appendix A – Estimated Food Records 

CERP1 

 

 

 

  

Breakfast Amount Photographs 

Nesquik Cereal and Blue 

Milk 

½ bowl cereal 

¼ bowl milk 
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CERG2 

 

  

Breakfast Amount Photographs 

Nesquik Cereal and Lite 

Blue Milk 

¾ cup cereal 

½ cup milk 
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TOAP1 

 

  

Breakfast Amount Photographs 

Toast 2 x grain bread 

Medium spread of 

margarine, jam and honey 
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TOAG2 

Breakfast Amount Photographs 

Toast 2 x Burgen Toast 

~ 1Tbsp berry jam 

~ 1 tsp honey 

~ 1 ½ Tbsp lite margarine 
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OMEP1 

Breakfast Amount Photographs 

Omelette 2 x eggs 

Splash milk 

Handful spinach and 

capsicum 

Small handful red onion 

2 Slices of ham 

Sprinkle grated cheese 
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OMEG2 

Breakfast Amount Photographs 

Omelette 2 x size 7 eggs 

3 Tbsp lite blue milk 

1 cup spinach 

¼ cup capsicum 

2 Tbsp red onion 

< ¼  cup grated cheese 

2 slices shaved ham 

 

 

 

  



59 

 

SANP1 

Lunch Amount Photographs 

Sandwich 2 x bread 

With ham and cheese 
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SANG2 

Lunch Amount Image 

Ham and Cheese 

Sandwich 

2 slices Ploughmans 

Grain Bread 

2 slices deli shaved ham 

2 thin slices edam cheese 
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WRAP1 

Lunch Amount  Photographs 

Chicken and Salad Wrap 1 x wrap 

Dollop cottage cheese 

Palm size of chicken 

breast 

Handful chopped lettuce 

Capsicum – few pieces 

chopped 

Onion - few pieces 

chopped 

Grated carrot – small 

handful 

Dab of aioli  

Dab of apricot sauce 
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WRAG2 

Lunch Amount Photographs 

Chicken and Salad Wrap 1 x wrap 

1 Tbsp lite cottage cheese 

~ ½ medium chicken 

breast 

1 cup lettuce chopped 

~ 2 Tbsps chopped 

capsicum 

~ 1 Tbsp red onion 

~ ¼ cup grated carrot 

1 Tbsp aioli 

1 Tbsp apricot sauce 
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STIP1 

 

  

Lunch Amount Photographs 

Stirfry Beef and Vegetable 

Stirfry with Satay Sauce 

 

~ ¼ of the whole meal 

Whole meal =  

400g noodles 

½ bag stirfry veges 

1 pkt satay sauce 

~ 600g beef 
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STIG2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lunch Amount Photographs 

Stirfry ~100g hokkien noodles 

~ 1 cup frozen stirfry 

vegetables 

~ ½  125g satay sauce 

~ 150g beef 
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ROAP1 

Dinner Amount Photographs 

Roast 1/3 plate sliced Roast 

Lamb 

½ Roast Potato 

3 pieces parsnip 

Scoop of mixed 

vegetables 

Splash homemade gravy 
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ROAG2 

 

  

Dinner Amount Photographs 

Roast 3 slices Roast Lamb 

½ Roast Potato 

1 medium parsnip 

~ 1 cup of mixed 

vegetables 

~ 2 Tbsp homemade 

gravy 
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SPAP1 

Dinner Amount Photographs 

Spaghetti Bolognese ~ ½ plate cooked 

spaghetti 

3 scoops mince mixture – 

mince, canned tomatoes, 

carrot, courgette, 

capsicum 
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SPAG2 

Dinner Amount Photographs 

Spaghetti Bolognese ¾ cup pasta 

½ cup mince 

½ carrot 

½ courgette 

2 Tbsp capsicum 

½ can tomatoes 
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PIZP1 

Dinner Amount Photographs 

Pizza Pizza Base 

Large squirt pizza sauce 

~ ½ chicken breast 

Handful of: 

Spinach 

Capsicum 

Red Onion 

Cheese 
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PIZG2 

Dinner Amount Photographs 

Pizza Pizza Base 

3Tbsp tomato paste 

¾ cup grated cheese 

1 cup spinach 

½ c capsicum  

½ c red onion 

~ ½ Chicken breast 
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BOIP1 

Dinner Amount Photographs 

Boil Up 1 Pork Bone 

2 pieces Potato 

3 chunks Kumara 

2 pieces Silverbeet 

 

 

 

 

 

 

  



72 

 

BOIG2 

Dinner Amount Photographs 

Boil Up 1 x Pork Bone 

1 Potato 

½ Kumara 

2 leaves Silverbeet 
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SUSP1 

Dinner Amount Photographs 

Sushi 6 pieces chicken sushi 
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SUSG2 

Dinner Amount Photographs 

Sushi 6 pieces chicken sushi 

with brown rice, chicken, 

capsicum, carrot, aioli 

sauce 
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CHIP1 

Dinner Amount Photographs 

Chicken Fried Rice Plateful with chicken, 

rice, mixed vegetables 

and sweet and sour sauce 
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CHIG2 

Dinner Amount Photographs 

Chicken Fried Rice ½ breast chicken 

½ cup rice 

½ 125g pkt sweet and 

sour sauce 

½ cup frozen vegetables 
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SAPP1 

Dinner Amount Photographs 

Chop Suey Plate of rice noodles, beef 

and veges, soy sauce 
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SAPG2 

 

  

Dinner Amount Photographs 

Chop Suey 1 cup vermicelli rice 

noodles 

1 cup vegetables 

3 Tbsp soy sauce 

1 cup beef 
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BUTP1 

 

 

 

  

Dinner Amount Photographs 

Butter Chicken ¼ plate rice 

¼ plate chicken and sauce 

½ plate broccoli  
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BUTG2 

 

  

Dinner Amount Photographs 

Butter Chicken 1 cup rice 

½ chicken breast 

¼ pkt sauce 

1 cup broccoli  
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LAMP1 

 

  

Dinner Amount Photographs 

Lamb Chickpea 

Curry 

¼ plate rice 

¾ plate lamb 

chickpea curry 

1 garlic naan  
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LAMG2 

 

 

  

Dinner Amount Photographs 

Spicy Lamb 

Chickpea Curry 

½ cup rice 

¾ cup diced lamb 

¼ can chickpeas 

1 cup sauce mixture 

– tomatoes, curry 

powder, garlic, 

tomato paste, onion 

1 garlic naan  
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9.2 Appendix B – Data Entry Process into ‘Kai-culator’ 

Step 1: Enter all food items from the meal and timing of the meal if appropriate 

 

Step 2: Select the appropriate food item from the ‘food list items’ 

 

 



84 

 

Step 3: Enter the amount of each food item 

 

Step 4: Enter all food items and weights for every ingredient in the meal 
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Step 5: Nutrition analysis. Selection of output options depending on data required 
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Note: Able to scroll across for more information on nutrient quantities  
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9.3 Appendix C - Focus Group Transcription (10/08/2017) 

This is the transcription of the focus group discussion with four student dietitians 

regarding the usefulness of images as an adjunct to a food record. 

1. What kind of detail can you gain from the bird’s eye view? 

Student 1: With the sushi you can see more of the size of the things in the sushi. With 

the birds eye you can’t necessarily see the depth 

Student 2: Its clearer what’s on the plate and easier to see the portion sizes 

Student 3: Apart from the sandwich everything else is quite easy to see in regards to 

portion sizes and what is in the meal 

Student 4: It’s easier to see the portions in the bird’s eye view, but with the wrap it’s 

easier to see the side on view. The birds eye view gives you a two-dimensional view, 

whereas the angled photo gives you a three-dimensional view. 

2. What kind of detail can you gain from the angle view? 

Student 1: Depth of the food 

Student 2: With the bowl of cereal you can’t tell the depth in either photo but in other 

photos the angled view gives you good detail about the depth of the food 

Student 3: With the pizza, you can see how much is bread based and how much is 

toppings on top 

Student 4: It’s much better to have the angled view with things that are thick or 

layered.  

3. Do you think both views are needed or will one suffice? 

Student 1: Both. You get a much better overall image of what the meal is 

Student 2: Both because it depends what the meal is as to how much detail you gain 

from the photos 

Student 3: Both. 

Student 4: Both photos give more thorough detail of the meal. 

4. Do you think the use of the fork is helpful for determining size of the 

plate/meal? Could there be a different measure? 

Student 1: I think it’s a good measure. Agreed with other statements. 

Student 2: Most forks are the same size. The only other thing would be a dessert 

spoon. 

Student 3: Are forks all a standard size though?  

Student 4: A soup spoon is probably the most standard measure.  I think a fork is quite 

good. It’s probably more helpful in the bird’s eye view than the angled view though. 
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5. What do you think of the background? Is it too bland? Would it be more 

realistic with items in the background? 

Student 1: Its good dark one colour but I also don’t think it would matter too much as 

you are focusing on the plate. I think asking people to take a photo on a bench would be 

easy.  

Student 2: Yea one bland colour is good. I guess it depends on the patient and whether 

they have a clear bench or not.  

Student 3: Having a clear background reduces the distractions. As long as the meal is 

on a plate then it should be easy to tell what the meal is and what foods are in it. 

Student 4: No, I think it’s good having it clean. Maybe white or grey but one colour is 

good. It’s probably not going to be too distracting if there are things in the background 

as a person who is analysing the photo. You could ask them to bring the plate or fork in 

for portion size. Need something to gage size of the plate though so the fork is helpful 

for that. 

6. Do you think the photos add value to the diet record? 

Student 1: Yes. It reduces the reporting bias and miscommunication when someone 

thinks they’re having a thin spread of butter but it’s actually a lot more. I think the 

photos are a good idea 

Student 2: I’ve got roast veges here and if someone says they had veges you wouldn’t 

know what type but you can see from the photo that they’re roasted and probably got 

oil. You can kind of see the cooking methods... the silverbeet looks like it’s been 

steamed 

Student 3: I think the picture definitely gives you a better understanding of the meal. 

For the sandwich, you can tell the type of bread even if they hadn’t mentioned it in the 

food record 

Student 4: Its definitely good for portion sizes and so much quicker to tell what’s in 

the meal. I think the photos are really useful 

7. Other comments: 

Student 1: I think this is an exciting way of doing it and will be good with people, 

especially our generation who take photos of their meals now 

Student 2: Definitely think the birds eye view isn’t helpful as one photo. It will be 

helpful if you’re out a dinner and you can take a photo of your meal rather than having 

to try and write it down on the spot or remember what they ate to record later 

Student 3: I don’t think people would be able to take a photo at a set angle 

Student 4: You just want something where you can see the inside of the meal. That’s 

probably the only guidelines you could give  
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9.4 Appendix D - Photography Guidance Leaflet 

 

  

Dear Participant, 

Thank you for taking part in this research project. This leaflet is a guide of how to take 

photographs of your meals to go alongside your estimated food record.  

An estimated food record also needs to be completed. Please provide the amounts for 

all foods eaten and information about brands used, if known. 

Please take a bird’s eye view (A) and an angled view (B) of your meal 

  

A                                   B 

Present all meals on a plate with an object next to the plate e.g. a fork as shown in the 

images above. This will provide the researchers with a standard measure in order to 

increase the accuracy of portion size estimations. 

Happy snapping 😊 

Thank you. 

 

 


