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Abstract: Obtaining valid, reliable 
dietary intake data for young children 
is challenging. The objective of this study 
was to assess the validity, reliability, and 
acceptability of the addition of photog-
raphy to traditional written diet diaries 
for recording young children’s dietary 
intake. Twenty-two parents of preschool-
ers enrolled to complete a 2-day photo-
graphic diet diary for their child. Diaries 
were coded by a trained nursing  
student for food weight, calories, and 
macronutrients. A random sample of 
diaries was evaluated by an independent  
nutritionist to determine interrater reli-
ability. Convergent validity was tested by 
comparing visual estimates and actual 
values of photos of 24 researcher- 
created meals/snacks. Acceptability was 
assessed through participants’ feedback, 
completion rates for the project, project 
costs, and quality of the data obtained. 
Reliability was assessed by computing 
intraclass correlations between caloric 
and macronutrient data from 2 inde-
pendent diary evaluators. Convergent 
validity was assessed by calculating 
intraclass correlations between visually 
estimated photo diary evaluations and 

actual premeasured researcher-created 
meals/snacks. Medium to large correla-
tions between the 2 independent evalua-
tors (.51-.63) were found for caloric and 
macronutrient values, with the exception 
of protein (r = –.21). Strong correlations 
(food served, r = .69-.96; food consumed, 
r = .66-.83) were obtained between visual 
estimates and actual values of calories 

and macronutrients for the premeasured 
foods. Preliminary results indicate the 
addition of photographs to a traditional 
diet diary may enhance the validity and 
reliability of prospective dietary intake 
recording. Parents and children indi-
cated the activity was fun, and quality 
data resulted, indicating that this method 
is acceptable.
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school; dietary intake; photographs; 
visual estimation; diet; intake

T he prevalence of overweight and 
obesity in children and teens, ages 
2 to 19 years, has reached a critical 

juncture, with 30.1% being overweight or 
obese (greater than the 85th body mass 

index [BMI] percentile).1 Currently, it is 
estimated that 21% of children between 
the ages of 2 and 5 years are at or 
greater than the 85th BMI percentile.2-4 
Early treatment and prevention interven-
tions are urgently needed for young chil-
dren with a BMI greater than the 85th 
percentile.5,6 To this end, many research-
ers have focused on developing early 

“The addition of photographs may be one  
way to successfully enhance the reliability  

and validity of prospectively recording dietary  
intake of young preschool children.”
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healthy lifestyle habits among young  
children and their parents. One mea-
sure of assessing changes in these habits 
is dietary intake recording. Energy intake 
measurement (eg, dietary intake), how-
ever, is difficult to obtain for children of 
this age group compared with older chil-
dren. Dietary intake recording and mea-
surement with young children are com-
plicated by children’s limited ability to 
remember, write, measure, or provide 
accurate information about all of the dif-
ferent foods that they ate.7 Thus, par-
ents are required to track and record or 
report their young child’s dietary intake. 
Currently, there are limited simple-to- 
implement measures available for use 
with young children and their parents 
with established reliability and validity.

Description of the  
Problem

Many of the completed intervention 
studies that are designed to affect child/
teen BMI or weight have demonstrated 
small effects.5 This suggests that although 
reduction in BMI, BMI percentile, or 
weight may be an overarching aim, pro-
cess variables that would result in weight 
or body mass changes should be consid-
ered (eg, energy intake and expenditure). 
Therefore, processes that capture energy 
intake and expenditure require closer 
scrutiny because without changes in 
weight or BMI percentile, these process 
variables become the targeted dependent 
variables of interest and mark the effect 
of an intervention on integral participant 
behaviors.

Parental documentation of their young 
child’s intake is challenging because of 
the busyness of the contemporary fam-
ily lifestyle (eg, single-parent house-
holds, dual-wage earners in a household, 
marital separation). For example, par-
ents sharing the custody of a young child 
may have difficulty keeping a record of 
the child’s dietary intake if, during the 
time period specified, multiple caregivers 
are involved. Intake recordings of young 
children have previously been viewed  
by scientists with skepticism due to the 
necessary secondhand nature of paren-
tal reporting.8-11 Therefore, this study  

commenced with a two-fold purpose: 
(1) to determine the acceptability of this 
modified method of prospective diet 
recording (eg, participant interest and 
completion of data collection) and (2) to  
estimate the validity and reliability of 
caloric and macronutrient data obtained 
using this methodology.

Review of the Literature

Measurement of dietary intake. Dietary 
intake measurement has been fraught 
with difficulty over the years, and those 
challenges are magnified when partici-
pants include young children and their 
parents. Many studies have been com-
pleted regarding multiple methods of 
measuring dietary intake to determine 
which method would result in the most 
valid and reliable data.12-16 Six general 
methods of dietary assessment have been 
identified as being most frequently used, 
and those methods include (a) direct 
observation with weighed food records, 
(b) estimated food records (eg, prospec-
tive dietary intake recording), (c) 24-hour 
dietary recall, (d) in-depth diet histories, 
(e) food frequency questionnaires, and 
(f) biomarker measurements of targeted 
nutrients (eg, urinary excretion assays).15

The most accurate measure of dietary 
intake is direct observation and prospec-
tive recording of weighed foods. This 
gold-standard method requires that each 
item of food is weighed prior to (pre-
meal) and following consumption (post-
meal) and recorded during a given time 
period. This results in the valid and  
reliable quantification of dietary intake 
and permits retrospective calculation 
of nutritional intake (eg, calories, car-
bohydrates). However, this method is 
time-consuming and expensive to exe-
cute (eg, participant/patient training) 
in research studies and in clinical set-
tings. Furthermore, there is great partici-
pant burden, and the mere act of keeping 
such a detailed weighed food record by 
participants/parents can become an inter-
vention in and of itself.15

In many studies and clinical settings, 
researchers and clinicians request indi-
viduals to prospectively record the type 
and amounts of all food and beverages 
as they are consumed within a given 

time period so that a nutritional eval-
uation can be completed by a trained 
person at a later date. This method of 
dietary intake recording does not rely on 
the participant’s memory (eg, diet histo-
ries, dietary intake recall, food frequen-
cies) and thus is felt to be more accurate; 
however, this requires that the partic-
ipant stays motivated to complete the 
record accurately and that the individu-
al’s dietary intake represents his or her 
usual dietary intake during the record-
ing period. An additional challenge when 
using this methodology is the costly train-
ing of study participants/parents so that 
they are able to estimate food amounts 
and record information about each food 
item properly.15

Both of these dietary intake measure-
ment methods have strengths and limi-
tations (eg, high cost of training, pitfalls 
that arise when using self-reported 
data11); therefore, some experts have sug-
gested that researchers compensate for 
the limitations of each method by using 
multiple measurement methods. Careful 
consideration of a multimethod strat-
egy (eg, 2 or more methods of dietary 
intake measurement used in a study) is 
needed as it can greatly increase the proj-
ect cost and participant burden, leading 
to expenses that may far outweigh the 
benefit of gaining the most accurate data. 
The photographic diet diary method used 
in the present study combines 2 tech-
niques of dietary intake measurement 
(eg, direct observation and prospec-
tive dietary intake recording) such that 
the quality of data collected is enhanced 
and the process is fun and interesting to 
participants.

Development of the photographic diet diary 
method. The photographic method of diet 
evaluation first described by Elwood and 
Bird17,18 is a prospective method of doc-
umenting dietary intake. In their initial 
study, 25 participants were asked to use 
a high-quality, high-speed camera to take 
pre- and postmeal photographs of all con-
sumed food items (eg, food and drinks). 
Because the participants were taking their 
own photographs in their homes, the dis-
tance between the camera and the food or 
drink could vary and thus possibly affect 
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the study outcome. To control for this 
possibility, the researchers gave each par-
ticipant a premeasured string to standard-
ize the distance from which photographs 
were taken. The photos were developed 
into slides. Evaluators displayed the pho-
tographed food directly beside images of 
standard meals with preweighed and mea-
sured food and drinks. The researchers 
estimated weights of consumed food by 
comparing the pre- and postmeal photos 
with the standard meal photos. Elwood 
and Bird17 found this to be a cost-effective 
method of gaining dietary intake informa-
tion from study participants.

No published reliability information  
could be found, although Bird and 
Elwood18 published validity testing results. 
During this testing, data were collected 
from 16 participants who kept both a 
weighed food record (these included pre- 
and postmeal weights) and pre- and post-
meal photographs for 4 days. Correlation 
coefficients were calculated by compar-
ing the data resulting from the weighed 
food record and that of the photographic 
record (ie, 1431 individual food items), 
and these ranged from .84 to .97, indi-
cating a strong relationship. This was the 
first validity study conducted using this 
photographic method.

Some major limitations to the photo-
graphic method of dietary evaluation  
proposed by Elwood and Bird17 include 
the costly development of the standard-
ized and weighed meal slides, the labor- 
intensive process of estimating individual 
food weights using the projected images, 
the impracticality of participants remem-
bering to keep the premeasured string 
with them throughout the measurement 
time period, the lack of standardized 
plate sizes and image projection poten-
tially altering estimates of food weights, 
the cost of providing high-quality yet 
fragile cameras to participants, and the 
cost of film development.

Since the early work by Elwood and 
Bird,17 other quantitative researchers 
have described their use of photogra-
phy and dietary intake estimation.19-25 
Several researchers have used food 
photo graphs to facilitate child/adult 
recall of or education about portion 
size estimation.25-33 Other researchers 

have used food photographs as a quali-
tative method of describing eating envi-
ronments and behaviors, as well as food 
preferences.34 Still others have used food 
photographs as a method to quantitatively 
estimate the nutritional value of com-
monly eaten foods22,31,33,35 or as an inter-
vention to increase awareness of dietary 
habits.36,37 These research projects have 
been conducted in a variety of settings 
(eg, school cafeterias,22,23 homes,17,18,24 
laborator ies25,26,28,31,33), have relied on dif-
ferent types of technology (eg, personal 
digital assistants,24 digital high-speed 
cameras17,18), and have had different peo-
ple taking the food pictures (eg, research 
assistants,22,31,33,35 adults34).

The importance of prior food photography-
related research with regard to this study 
is validation of the use of photography 
in the process of the visual estimation of 
food weights. However, none of the stud-
ies completed previously has addressed 
the major limitations of Elwood and 
Bird’s work17 related to cost, participant 
burden, labor intensity, use of costly 
equipment, and impractical requests of 
research participants (eg, always carrying 
a string, technical knowledge required 
to use a high-speed camera) during the 
processes of diet recording and nutri-
tional analyses. The study described here 
used a standardized photographic dietary 
intake recording method, developed to 
address these limiting factors, which can 
be used with young children and their 
parents to produce reliable and valid data 
(ie, caloric and nutritional assessments of 
dietary intake and food served).

Theoretical framework. The processes of 
recording dietary intake and then using  
the pre- and postmeal food photographs  
and written diet record to conduct caloric 
and nutritional analyses are somewhat 
complex. The further development and 
refinement of both the participant/ 
parent component and the researcher 
component of the photographic diet 
diary process have required consid-
eration of the method by which pho-
tos would be taken, aspects of human 
error, participant/parent motivation, the 
process of food weight estimation, and 
the procedure of nutritional evaluation, 

thus requiring multiple theoretical per-
spectives to guide this project and iden-
tify critical aspects of the entire method 
needing standardization and reliability 
and validity testing (Figure 1).

Many of the factors affecting the  
participant/parent component of the  
photographic diet recording process were 
outlined by the limiting visual magnitude 
determination model. This model was 
developed by astrophysicists whose inter-
ests were to identify factors that may affect 
the visualization of stars by observers.38 
The limiting visual magnitude determina-
tion model, a numeric calculation, was 
developed to adjust for a great number 
of limiting factors affecting observations 
(eg, latitude and longitude of the observer, 
altitude, and azimuth being viewed). 
This calculation facilitates the compar-
ison of observations made by different 
observers in different geographic loca-
tions experiencing different conditions.38 
Consideration of these limiting factors 
guided the refinement and standardiza-
tion of the photographic diet diary meth-
odology. For example, changes made to 
the participant/parent component of the 
process designed to decrease human error 
and encourage participant/parent engage-
ment include (a) simplification of the 
recording process, (b) development of  
an easy-to-remember process for taking 
pictures at a similar distance and height  
from the food, (c) provision of simple-to-
operate cameras with flash capability, and 
(d) provision of standardized plates and 
clear cups to all participants.

Several factors come into play when 
an individual makes quantitative esti-
mates about what is seen, such as when 
nutritional analyses are completed using 
visual estimation of food weights from 
photographs (eg, the researcher com-
ponent of the photographic diet diary 
process). In seminal work, Stevens39,40 
outlined the complexity and accuracy of 
observer rating of stimuli as he detailed 
the process of magnitude estimation. 
“Magnitude estimation refers to a pro-
cedure by which the observer makes a 
direct numerical estimation of the psy-
chological magnitudes of a series of 
perceptions.”40(p193) One example is the 
comparison of photographs of food 
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served (premeal photos) and then dis-
carded after being eaten (ie, plate waste 
or postmeal photos) to estimate the 
amount and weight of dietary intake.

The combination of these 2 perspec-
tives resulted in the development of a 
conceptual model (see Figure 1) that has 
guided refinement of this photographic 
diet diary recording method in which 
human error and participant motivation 
to complete the record mediate the rela-
tionship between the actual food con-
sumed and the parental recording of 
dietary intake (both photos and written), 
and the visual estimation process of 
the diet diary mediates the relationship 
between the parental recordings and the 
calculation of dietary intake (eg, caloric 
and macronutrient values). In the model, 
the key mediators to this measurement 
process that require close scrutiny are 
optimizing participant motivation, reduc-
ing human error, and testing the reliabil-
ity and validity of the visual estimation 
process. Following the theory-driven 
changes to the photographic diet-recording 
process, pilot testing was necessary to 
determine if the method was acceptable 
to parents; in addition, reliability and 
validity testing of the caloric and nutri-
tional data that resulted from the visual 

estimation process was necessary prior 
to use in future research studies.

Methods

Study Design for 
Psychometric Testing

This preliminary descriptive study 
included testing the acceptability and 
psychometric properties of the photo-
graphic dietary intake diary. In the first 
stage, the acceptability (eg, participant/
parent interest and production of useable 
data) of this measurement technique was 
examined during the conduct of a ran-
domized, controlled pilot test of an inter-
vention. It was important to determine  
if parents would complete this diet  
intake recording method. Next, a random 
selection of 8 sets of pre- and postmeal 
photographic diet records (2 days)  
was independently reevaluated using  
the visual estimation process to deter-
mine interrater reliability (see below) 
between a trained nursing student and a 
nutritionist. Lastly, a trained but blinded 
nutritionist analyzed photographic diet 
diaries of meals that had been devel-
oped by the researchers and then ana-
lyzed a weighed food record of the same 
artificially constructed meals. The caloric 

and macronutrient values yielded from 
the analyses were compared through cor-
relational analyses to determine if this 
method of dietary intake measurement 
and visual estimation would give results 
similar to the gold-standard method of 
direct observation with weighed food 
records of artificially constructed meals 
and snacks, thereby establishing prelimi-
nary convergent validity.

Sample. Following university institutional 
review board (IRB) approval, parents  
were recruited at 2 university-associated  
child care centers hosting the study. 
Parent letters, colorful flyers and posters, 
and research assistants stationed at the 
centers during peak times of child drop-off 
and pickup provided information about the 
study. Thorough individual consenting was 
completed with a convenience sample of  
22 parents of preschool children, aged 4  
to 5 years, from approximately 40 eligible 
parents of 4- to 5-year-old children enrolled 
at the 2 child care centers. Of the original 
parents consenting to participate, 3 parents 
withdrew from the study because of per-
sonal issues (eg, personal health problems, 
unexpected move, death in the family) 
prior to collection of the diet diaries, leaving 
a final total sample of 19 to test the accept-
ability of this method of dietary recording.

Technique of the photographic diet diary. 
On the basis of original work conducted 
by Hampl et al,41 parents were provided 
with written instructions and pictures 
depicting a standardized approach to tak-
ing pre- and postmeal photographs (eg, 
photos to be taken with a disposable cam-
era with a flash at a forearm’s distance 
and height from a plate; see Figure 2). A 
simple table was provided for parents to 
write down the type of food consumed 
(eg, bread, rice), an approximation of the 
amount eaten (eg, ½ cup of noodles, 1 can 
of soda), and any food brand name or res-
taurant information. Parents were asked 
to record their child’s dietary intake over a 
48-hour period. A 2-day diet recording was 
requested because the parents enrolled in 
the study were employed full-time, leaving 
2 days to oversee their preschoolers’ activ-
ities and record dietary intake. In addi-
tion to the written instructions for parents 
and the diet log, each parent was provided 

Actual 

Food

Human 

Error and

Subject 

Motivation 

to 

Complete 

Record

Photo Diet 

Diary

Simple 

Written Diet 

Diary

Limiting 

Factors

Limiting 

Factors
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of Dietary 

Intake

The Parent Recording Component The Researcher Nutritional
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Figure 1.

Conceptual model driving measurement development and validation and reliability 
testing.
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with 2 disposable cameras with flash 
capability and 27 exposures, an 8-inch 
melamine plate that was dishwasher and 
microwave safe, and a clear 4-ounce cup. 
The use of standard-sized plates and clear 
cups assisted with later visual estimations 
of food and beverage amounts.

The photographs were processed and 
made available as electronic pictures on 
compact disks (CDs) labeled with the 
parent-child dyad code. The electronic 
picture files and the written diet dia-
ries were submitted to an undergraduate 
nursing student trained in 3 three-hour 
sessions to estimate food weight. Having 
electronic photos for image manipula-
tion was thought to ease evaluation and 
control for error. As instructed, the stu-
dent compared both pre- and postmeal 
photographs with the American Dietetics 
Association’s Portion Photos of Popular 
Foods42 to estimate the amount of each 
food photographed (eg, how much of 
each food was in each premeal photo 
and in the postmeal photo). Subtracting 
the postmeal food weights from the  
premeal food weights gave estimations 
of the amount of component foods con-
sumed (eg, noodles, sauce, drink, bread, 

butter). Given the estimated amount 
of food consumed, approximations of 
weights for each component food could 
then be made. The calculated weight of 
each food component was entered into 
a nutrition assessment system43 to deter-
mine the caloric and macronutrient value 
of the food consumed (eg, grams of car-
bohydrates, fat, saturated fat, and pro-
tein) for each 24-hour period.

As a method of data verification and 
reliability testing, 8 parent-completed 
2-day diet records were randomly 
selected, using a computer-generated 
random-numbers list, to be reevaluated 
by an independent and trained nutrition-
ist. Each diet diary encompassed an aver-
age of 6 meals and 3 snacks that were 
consumed over 48 hours. Average daily 
calories, grams of fat, saturated fat, carbo-
hydrate, and protein were independently 
calculated for each participant by the 
nursing student and nutritionist to deter-
mine interrater reliability of the process 
of visual estimation.

The data used for convergent validity 
testing consisted of a set of 24 meals and 
snacks, created by the research team, that 
a 4- to 5-year-old child might consume 

(eg, fast-food meals, macaroni and  
cheese, snack food). The fabricated 
meals and snacks were designed to sim-
ulate 5 breakfasts, 5 lunches, 5 dinners, 
and 9 snacks. Pre- and postmeal photo-
graphs were taken following careful mea-
surement of each food component and 
beverage so that the actual food served 
and consumed would be known. Written 
food records were created to accompany 
the pre- and postmeal photographs to 
simulate data that study participants typi-
cally supply. These food diaries and pho-
tos, representing 5 days of meals and 
snacks, were provided to the study nutri-
tionist for evaluation without her knowl-
edge that these photo diet diaries were 
not provided by study participants.

Analysis

Following computation of the descriptive 
statistics for the parent-child sample,  
intraclass correlation coefficients between 
ratings obtained by the nursing student 
and the nutritionist (eg, calories, protein, 
carbohydrate, fat, saturated fat) were cal-
culated for the interrater reliability testing. 
Convergent validity testing was com-
pleted to determine the type and strength 

Picture A. Picture B.Picture A. Picture B.

Figure 2.

Photos depicting method to take pre- and postmeal photographs. Instructions included the following: Hold the camera in your hand 
and press the flash button until the light indicates that the flash is ready. Place the plate with food on a flat surface. Face the plate. 
Put your right arm flat on the table top (picture A) and touch your longest finger tip to the outside edge of the plate and then bend 
your arm up, keeping your elbow on the table (picture B). Place the other elbow on the table and then hold the camera steady in 
both hands. Make sure that you can see the whole plate and any drink and then take the picture.



32

ICAN: Infant, Child, & Adolescent Nutrition February 2009

of the relationships of the data sources 
(eg, nutritional analyses of the photo-
graphic diet record and the actual weighed 
food record of the research-constructed 
meals and snacks). SPSS (Version 1544) was 
used to conduct the analyses, with signifi-
cance determined as a value of P = .05.

Results

Descriptive Information

Twenty-two parents consented to 
participate in the study. Three of the 
enrolled parents withdrew from study 
participation and cited personal reasons 
(eg, death in the family, maternal illness). 
In addition, 3 parents did not complete 

and return the diet diaries and offered  
no explanation. Therefore, the total attri-
tion was 27%, but only 14% of parents 
did not have an extenuating circumstance 
preventing them from providing data.  
A total of 16 parent-child dyads provided 
complete data sets that included diet dia-
ries kept for 2 days. The demographic 
information characterizing the sample of 
parents and their children (n = 16) is out-
lined in Table 1.

Acceptability of the 
Photographic Dietary 
Diary Method

Of the diet diaries returned (a total of 
401 individual photographs), 7 sets of 

photographs contained some visually  
distorted pictures (eg, pictures were 
too dark), rendering 18 photos unus-
able, or 4%. However, in most cases, the 
brief, written diet diaries with the accom-
panying photographs allowed calcula-
tion of the dietary intake, and some of 
the distorted photos (n = 10) were visu-
ally enhanced using computer soft-
ware to validate the written information. 
The aggregated caloric and macronu-
trient intake for the child sample has 
been provided in Table 2. Anecdotally, 
many parents shared that their children 
had reminded them to take the pictures 
and write down what he or she was eat-
ing, and parents felt that these remind-
ers helped them to complete the diet 
records. Parents and children commented 
that this was an easy and fun project and 
that they enjoyed it.

Interrater Reliability

Of the 16 participating parents, a 50% 
random sample of 8 sets of coded elec-
tronic photographs and written logs were 
reviewed by a nutritionist trained in the 
visual estimation process. Given the small 
sample size, we opted to increase the 
random sample from the typical 20% to 
50%. Intraclass correlations were gener-
ated from the cumulative average daily 
intake values from both reviewers (see 
Table 3). The strength of these correla-
tions ranged from .49 to .51, suggesting 
medium to strong relationships or a fair 
degree of interrater reliability45 between 
the visual estimates of the caloric and 
macronutrient values of a trained under-
graduate student and a nutritionist, with 
the exception of the correlation for pro-
tein intake (r = –.21). Although these val-
ues were not found to be significant at 
the P = .05 level, this is likely due to the 
small sample size (n = 8) and calculations 
of daily intake rather than intake per 
meal or individual food item.

Convergent Validity Testing

Intraclass correlation coefficients were 
computed by comparing the visually esti-
mated and the actual total caloric and 
macronutrient values of each premeasured 
simulated meal or snack. Furthermore, 
correlation coefficients were calculated 

Table 1.

Sample Demographic Descriptive Information

n (n = 16) %

Child gender
 Male
 Female

 7
 9

43.8
56.2

Child’s age, y (mean = 4.41; SD = 0.61)
 4
 5

 9
 7

56.2
43.8

Parental age y (mean = 33.63; SD = 5.92)
 21-30
 31-40
 41-50

 5
 9
 2

31.3
56.3
12.5

Parental self-reported ethnic background
 White
 Hispanic
 American Indian

11
 4
 1

68.8
25.0
 6.2

Parental educational level
 Completed graduate-level education
 Completed baccalaureate degree
 Partial college education

 5
 9
 2

31.3
56.3
12.5

Parental marital status
 Married
 Never married

15
 1

93.8
 6.2

Household income per year
 $7000 to $19 999
 $20 000 to $39 999
 >$40 000

 2
 2
12

12.6
12.6
75.0
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(eg, actual vs visual estimates) of both  
the served and consumed calories and 
macronutrients (see Table 4). This was 
done to determine the convergent valid-
ity of the visual estimation process used to 
approximate food weights. Table 4 dem-
onstrates that correlations between the 
actual total calories and macronutrients 
served or consumed and visual estima-
tion of calories and macronutrients served 
or consumed were statistically significant, 
and most were found to have a P value  
of less than .01. These correlations were 
consistently stronger for the served food 
compared to the food consumed (eg, cal-
ories, .94 vs .73; carbohydrate, .87 vs .55; 
fat, .90 vs .82, respectively).

Discussion

The addition of photographs may be 
one way to successfully enhance the 
reliability and validity of prospectively 
recording dietary intake of young pre-
school children. The interrater reliability 
correlation coefficients were not as high 
as with Bird and Elwood’s study18 and 
may be the result of the limited data for 
this validity testing (eg, this study used 
average daily intake, whereas Bird and 
Elwood analyzed intake based on indi-
vidual food items). The results of this 
preliminary psychometric testing suggest 
that the addition of photographs to a pro-
spective diet diary record may enhance 
the validity of this measure when used 
to collect dietary intake data of young 
children. In addition, this photographic 
method appears to have preliminary reli-
ability and is one that both parents and 
children found acceptable and enjoyable.

This investigator’s prior research 
included obtaining dietary diaries of 
young children without using photo-
graphs and resulted in greater than 90% 
of participants missing dietary intake data 
because the parents did not record what 
their children ate. However, most of the 
diet intake diaries using the photographic 
method were returned, suggesting greater 
participant acceptance and interest, allow-
ing completion of the recording process. 
The use of photographs combines direct 
observation with parent report, greatly 
strengthening the quality of the nutritional 

Table 2.

Descriptive Statistics for Daily Caloric and Macronutrient Intake of Participating 
Preschoolers

Mean ± SD  
(4-5 y)

[n = 16]

% of Mean  
Total Calories 

(4–8 y)

Recommended 
Distribution, % 

(4–18 y)

Calories  1480 ± 539

Protein, g  49.8 ± 20.1 13.5 ± 5.4 10.0–30.0a

Carbohydrates, g 215.7 ± 75.5 58.2 ± 18 45.0–65.0a

Fat, g  50.8 ± 24.9   27 ± 13 25.0–35.0a

Saturated fat, g  28.5 ± 16.2    7 ± 4 <10b

a. Acceptable Macronutrient Distribution Ranges (AMDR).47

b. Dietary Guidelines for Americans.48

Table 3.

Intraclass Correlation Analyses for Interrater Reliability for Total Daily Caloric and 
Macronutrient Calculations Derived From 48-Hour Photographic Diet Diaries (n = 8)

Calories Protein Carbohydrate Fat
Saturated 

Fat

Correlation 
coefficient 

.510a –.206 .489b .606a .628a

All findings not statistically significant.

a. Large correlation coefficient = .5 to 1.0.45

b. Medium correlation coefficient = .30 to .49.45

Table 4.

Intraclass Correlations Coefficients of Actual Compared to Visual Estimations of Total 
Calories and Other Macronutrients (n = 24)

Calories Protein Carbohydrate Fat
Saturated 

Fat

Food served .941* .957* .871* .902* .685*

Food 
consumed 

.725* .830* .554* .815* .659*

Large correlation coefficients ranged from .5 to 1.0.45

*P < .01.
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data (eg, reducing missing data, having 
both served and consumed nutritional 
information). Furthermore, the visual esti-
mation of intake is a feasible process, as 
demonstrated by valid and reliable out-
come data calculated by trained per-
sonnel who are not dietary experts. The 
additional cost of this method is approxi-
mately $35.00 per participant and includes 
the plate and cup, 2 cameras and film 
developing, and an additional 30 min-
utes needed for each diet record for pre- 
and postmeal photo comparison analyses. 
Researchers and clinicians need to weigh 
the additional cost of this method (eg, 
additional $35.00 per participant at each 
time point) with the potential of gaining 
increased respondent participation and 
enhanced quality of the dietary intake 
data when determining the economic fea-
sibility of this method. Using this method 
of photographic diet recording initiated 
by clinicians or researchers may be an 
acceptable option as it would allow nutri-
tionists and dietitians to focus their con-
sultation time on interpreting the meaning 
of these analyses and offering potential 
nutritional suggestions.

The participant training for this record-
ing process was intentionally brief (eg, 
1-2 minutes) but appeared to be ade-
quate as parents completing the dietary 
recording reported very few difficulties, 
and this decreased participant training 
time may have had an additional impact 
on the overall cost of a project. In this 
study, parents were given a short ver-
bal explanation regarding the method to 
take pictures in a short individual session 
at the child care center just prior to data 
collection, and these instructions also 
were provided in a written format. This 
short period of training was needed so 
that parents would know how to capture 
the necessary diet intake information, 
and they were able to easily understand 
the verbal and written instructions (see 
Figure 2). The inclusion of photographs 
had the unintended effect of gaining 
the children’s interest, causing them to 
remind their parents to take the pictures 
and write down what they were eating. 
It is unclear if the children altered their 
usual eating patterns during the record-
ing time or if this measure and attention 

caused changes to the children’s normal  
dietary patterns (eg, eating more to get 
the pictures taken or less because of the 
attention).

Results of this study are limited by  
the small sample sizes for both the con-
vergent validity testing and the inter-
rater reliability testing. However, given 
the strength of the correlation coef-
ficients and significant findings, use 
of this method was preliminarily sup-
ported, and repeated testing should be 
conducted by meal or by food item and 
with larger sample sizes. As with any 
other self-reported or self-applied mea-
sure, the data are dependent on the 
parent’s/individual’s written and photo-
graphed recording of all food consumed 
(eg, both pre- and postmeal photo-
graphs are needed to determine food 
caloric and nutritional value).

Research Applications

This simple application of technology 
used with previously designed resources 
(eg, Portion Photos of Popular Foods,42 
NATS Version 2.043) has resulted in a 
feasible, enhanced dietary intake mea-
surement tool that may have multiple 
applications. For example, this may be a 
method that could be used with specific 
child or adult populations with handicap-
ping issues (eg, learning disabled peo-
ple, people with memory or attentional 
difficulties) that complicate the measure-
ment of dietary intake. Once assessed 
with subpopulations to determine the 
reliability and validity of the applica-
tion of this measure, this may produce 
dietary intake information that could be 
used for clinical purposes. In addition, 
this method of photographic diet record-
ing might be used with ethnic and cul-
tural subpopulations, many of which are 
at risk for elevated BMIs (eg, Hispanic-
Latino, African American children and 
adults1,3) so that researchers better under-
stand the effects of food selection, eat-
ing environments,34 and food preparation 
on caloric and macronutrient intake.35 
Traditional written diet records or dietary 
recall methods may not capture aspects 
of preparation, quantity, selection, food 
preference, or diurnal eating patterns 
that may not be reported and that food 

photographs might provide. Specific 
information such as this may be key to 
developing and testing future tailored 
and culturally appropriate interventions.

Prospective documentation of food  
consumption is the preferred method  
of quantitative data collection, although 
having food photographs that can be  
retrospectively reviewed and electroni-
cally manipulated by trained nutritionists 
or dietitians may strengthen and clar-
ify written documentation and lead to 
more accurate diet intake assessments. 
Future researchers might consider devel-
oping photo references, similar to the 
Portion Photos of Popular Foods,42 or 
The Development and Testing of a Food 
Portion Photograph Book for Use in an 
African Population,35 which are culturally 
or ethnically specific. For example, hav-
ing a photographic food reference spe-
cific to a cultural or ethnic group would 
assist researchers in identifying foods that 
they may not be familiar with (eg, pozzle, 
menudo) and provide associated portion 
or dietary exchange information. Such 
references are urgently needed to ensure 
accurate assessment of the caloric and 
nutritional dietary intake of individuals of 
different cultural or ethnic backgrounds.

Prior researchers have used food pho-
tographs to teach portion estimation 
and facilitate dietary recall25-33; serve as a 
resource for nutritionists, dieticians, and 
other clinicians22,31,33,35; and provide rich 
qualitative data.34 Few researchers have 
used food photographs as a method of 
diet intake recording,17,18 but use of this 
technique of diet recording may help 
to decrease overall participant burden, 
thereby decreasing missing dietary data 
and strengthening the quality (eg, validity 
and reliability) of dietary data.

Clinical Applications

Clinicians have reported that they rou-
tinely deal with child patients who are 
overweight or obese, and this has caused 
some clinicians to perceive a lack of sup-
porting resources to effectively work with 
these children and their parents.46 Use of 
the photographic diet diary would allow 
patients/parents to provide more accu-
rate dietary intake information that could 
be electronically shared and evaluated by 
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nutritional experts or trained health care 
providers. This may prove to be an efficient 
method of sharing dietary intake informa-
tion and may increase the ability to gain 
consultation while reducing parent/patient 
travel time, increasing the effectiveness 
of healthy weight interventions, enhanc-
ing patient satisfaction, and resulting in less 
patient/client time disruption (eg, taking 
time away from work for health appoint-
ments). All these benefits would enhance 
the support that a multidisciplinary team 
of providers could offer to patients/par-
ents and may result in increased personal 
motivation by clients and parents to make 
healthy lifestyle changes. 
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