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Preface to “Assessment of Nutrient Intakes”

Accurately measuring consumption of food, drinks and supplements is
fundamental to nutrition and health research, including surveillance,
epidemiology and intervention studies. However, assessing food intake is an area
that is fraught with challenges (Thompson et al.,, 2015). What people eat is
inherently complex given that it is a life-long and multifaceted behavior that
changes over time and varies in relation to age, life stage, environment and many
other factors. The challenges associated with assessing diet and nutrient intakes
have led to the productive area of research that is the focus of this book, compiled
from a Special Issue of the journal Nutrients.

Usual diet, or long-term average diet, is the phenomenon typically of interest
in nutrition and health research. However, objective measures of usual diet are
few and can be of limited use, while carrying high costs and substantial researcher
and respondent burden (Thompson et al., 2010). As a result, researchers typically
rely on self-report measures, such as 24-h recalls, food records, food frequency
questionnaires, and brief instruments. The extent of error in dietary data collected
using self-report instruments and tools has recently been debated (Archer et al.,
2013; Mitka et al.,, 2013; Loannidis et al., 2013; Hébert et al., 2014; Subar et al.,
2015), with some critics suggesting that such data be abandoned. However, the
errors and their implications for interpreting the findings from nutrition research
have long been recognized. Indeed, nutritionists, statisticians and epidemiologists
in various parts of the world have made important advances over several years to
better characterize and understand measurement error within self-reported
dietary data and to identify ways to address it. These advances have included the
use of recovery biomarkers, which provide objective measures of true intake for
energy and a few specific nutrients, to ascertain the types and degree of error
affecting data collected using different types of instruments (Freedman et al., 2014;
Freedman et al., 2015). The findings of biomarker-based studies have informed
recommendations for measuring diet in different types of studies (Thompson et
al., 2015) and the development of statistical methods that allow for correction for
error (Carriquiry et al., 2003; Dodd et al., 2006; Freedman et al., 2011; Mossavar-
Rahmani et al., 2015). There has also been work to combine concentration
biomarker and self-report data to mitigate measurement error (Freedman et al.,
2011; Burrows et al., 2015). Further, the evolving understanding of limitations of
existing tools, combined with technological advances, have enabled a new
generation of dietary assessment instruments and strategies, including web-based
tools, mobile apps, and image-based assessment, which are aimed at mitigating
some of the challenges of traditional methods and modes of data collection
(Thompson et al., 2010).
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This book, compiled from a Special Issue of the journal Nutrients, provides
examples of the diversity of research efforts underway internationally to advance
the robust collection and use of dietary data. Included are 27 articles, with
contributions from Australia, Brazil, Canada, Guam, Japan, Russia, South Korea,
the United Kingdom, and the United States, as well as several countries in the
European Union. The range of articles demonstrates efforts being made to
improve the quality of dietary data collected from populations across the lifecycle
and across contexts, with applications related to characterizing dietary intakes, as
well as associations between diet and health. Articles within describe the
development and/or evaluation of new tools, some of which take advantage of
technology to address limitations in existing tools. Among these are mobile phone
instruments, including a novel tool that incorporates not only health but also
sustainability considerations related to diet, as well as a web-based 24-h recall
developed in the UK. The use of biomarkers to assess intake and to evaluate
self-report tools is also highlighted. For example, Tasevska examines evidence to
support the use of urinary sugars as a biomarker for total sugar intake; Lai et al.
examine the use of biomarkers to assess the validity of a food frequency
questionnaire; and Zheng et al. explore the potential of metabolomics as markers
of intake.

The articles included also highlight efforts to better understand the optimal
use of existing tools. For example, Kerr et al. examine whether accuracy of recall
among adolescents improves with a second administration of a 24-h dietary recall.
Of interest in terms of understanding the comparability of data generated by
surveillance systems in different countries, De Keyzer et al. provide a narrative
review of methods used to assess diet in national food consumption surveys
across continents. Such reviews and consideration of their findings are
increasingly important as it is recognized that inconsistency in assessment
methods complicates the interpretation of the larger evidence base, as well as
posing a barrier to efforts to conduct pooled and cross-country analyses. Statistical
methods for estimating usual intake of dietary components are also addressed,
with a comparison of methods undertaken by Laureano et al.

Applied papers demonstrate the ways in which existing methods and
resulting data contribute to our understanding of diet among populations, as well
as the evaluation of interventions. Papers included also address dietary patterns
and diet quality indices. These are growing areas within nutrition research, as the
importance of embracing dietary patterns and capturing the complex interactions
between all that we eat and drink is increasingly recognized.

This collection of papers demonstrates that dietary assessment research
continues to be a lively area of inquiry. The advances in the use of technologic
innovation and biomarkers to enhance measures of diet have the potential to
contribute to the collection of higher quality data in future research. This
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compilation of articles also provides an opportunity to consider gaps in the
evidence related to the assessment of diet and future research directions that
could benefit from a more collaborative approach. Working together across
institutions and countries can provide researchers with the opportunity to learn
from one another, as well as to leverage scarce resources to advance the field
internationally.

Clare Collins and Sharon Kirkpatrick
Guest Editors
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Section 1:

Development and Evaluation of
Measures to Collect Dietary Data
from Populations across the
Lifecycle and across Contexts






The Reliability and Validity of the Perceived
Dietary Adherence Questionnaire for People
with Type 2 Diabetes

Ghada Asaad, Maryam Sadegian, Rita Lau, Yunke Xu, Diana C. Soria-Contreras,
Rhonda C. Bell and Catherine B. Chan

Abstract: Nutrition therapy is essential for diabetes treatment, and assessment of
dietary intake can be time consuming. The purpose of this study was to develop a
reliable and valid instrument to measure diabetic patients” adherence to Canadian
diabetes nutrition recommendations. Specific information derived from three,
repeated 24-h dietary recalls of 64 type 2 diabetic patients, aged 59.2 + 9.7 years, was
correlated with a total score and individual items of the Perceived Dietary Adherence
Questionnaire (PDAQ). Test-retest reliability was completed by 27 type 2 diabetic
patients, aged 62.8 & 8.4 years. The correlation coefficients for PDAQ items versus
24-h recalls ranged from 0.46 to 0.11. The intra-class correlation (0.78) was acceptable,
indicating good reliability. The results suggest that PDAQ is a valid and reliable
measure of diabetes nutrition recommendations. Because it is quick to administer
and score, it may be useful as a screening tool in research and as a clinical tool to
monitor dietary adherence.

Reprinted from Nutrients. Cite as: Asaad, G.; Sadegian, M.; Lau, R.; Xu, Y,
Soria-Contreras, D.C.; Bell, R.C.; Chan, C.B. The Reliability and Validity of the
Perceived Dietary Adherence Questionnaire for People with Type 2 Diabetes.
Nutrients 2015, 7, 5484-5496.

1. Introduction

There has been an increase in the incidence of diabetes worldwide.
Over 347 million individuals have diabetes and it is estimated that by the year 2030,
552 million people will be living with diabetes [1]. In Canada, 2.4 million people
had diabetes in 2009 and by 2019 the number is expected to reach 3.7 million [2].
The economic burden of diabetes in Canada is estimated to rise from $6.3 billion
annually in 2000 and to $16.9 billion in 2020 [3]. Nutrition therapy is a crucial part
of type 2 diabetes treatment and self-management. It has been well documented
that improving dietary intake can reduce glycated hemoglobin (Alc) [4,5], improve
clinical outcomes, and mediate weight loss [5,6]. The Canadian Diabetes Association
(CDA) [7] recommends that diabetic patients to follow Eating Well with Canada’s
Food Guide (CFG) [8] in order to meet their nutrition requirements. Additional
recommendations include limiting saturated fat and restricting added sucrose plus




fructose to 10% of total energy while increasing consumption of low glycemic index
foods, high-fiber foods, monounsaturated fats and foods rich in n-3 fatty acids [7].

While clinical outcomes such as Alc and blood pressure can easily be monitored
by the medical team treating the diabetic patient, assessing dietary intake and
creating a longitudinal record of dietary intake is not as practical [9]. However,
being able to monitor a health outcome and provide timely feedback to the patient
may help in long-term adherence to dietary goals [10]. Dietary intake is usually
assessed by 24-h recalls, food frequency questionnaires (FFQ) and food records.
These instruments require administration and analysis by a skilled health care
professional [11]. Therefore, these instruments are not suitable for quick assessment
by health care providers. They may also impose a significant patient burden [9-11].
Furthermore, these instruments are not specific for diabetes diet recommendations;
therefore, the questionnaires may not be sensitive enough to assess how well a patient
is adhering to a prescribed dietary pattern. For example, our previous study found
no significant change in the Healthy Eating Index score calculated from 3-day food
records after 12 weeks of following a menu plan for diabetes, despite significantly
lower body mass index, waist circumference and Alc [12]. A shortcoming of the
Healthy Eating Index is that it was not developed for people with diabetes; it
incorporates general food guide serving recommendations but not specific diabetes
recommendations. Few studies have developed a questionnaire to measure the
adherence to disease-relevant guidelines [13,14] or specific diets [15,16] and there
is no short questionnaire to measure a combination of the adherence to CFG [8]
and CDA recommendations [7] in individuals with type 2 diabetes. Therefore, the
Perceived Dietary Adherence Questionnaire (PDAQ) was developed to measure
diabetic patients” perceptions of their dietary adherence. The present study aimed
to measure the reliability of PDAQ and its validity relative to three repeated 24-h
dietary recalls.

2. Experimental Section

2.1. Subjects

Data from the Physical Activity and Nutrition for Diabetes in Alberta (PANDA)
intervention study (ClinicalTrials.gov registration NCT01625507) were used to test
internal consistency and validity. Briefly, 73 participants were enrolled in the
dietary intervention (Cohort I). Participants were recruited through a variety of
avenues including posters, word-of-mouth, contact via a list of potential participants
maintained by the Alberta Diabetes Institute and via an article about the project in a
local newspaper. The inclusion criteria were: people diagnosed with type 2 diabetes
and able to read and speak English. The exclusion criteria were: having severe
gastrointestinal issues, type 1 diabetes or kidney disease. Anthropometric measures



(height, weight, waist circumference), Alc, blood pressure, serum lipids, 24-h recall
repeated on three successive days, and PDAQ were obtained at baseline and three
months. Subsequently, additional type 2 diabetes patients (1 = 27, Cohort II) were
recruited through poster and database of the Alberta Diabetes Institute to measure
the test and retest reliability of the PDAQ with a one-week interval. The inclusion
and the exclusion criteria were the same as for the intervention study. The University
of Alberta Human Research Ethics Board approved both studies. Written informed
consent was obtained from all participants.

2.2. Perceived Dietary Adherence Questionnaire

The PDAQ was adapted from the Summary of Diabetes Self-care Activities
measure [17]. The questionnaire was modified according to CFG [8] and the
CDA Nutrition Therapy recommendations in place in the 2008 Clinical Practice
guidelines [18]. To test item clarity, four experts were involved in reviewing the
questionnaire items and the PDAQ was pre-tested on 10 non-diabetic volunteers.
Questions raised by the pre-test cohort were addressed prior to using PDAQ in
a research cohort.

The questionnaire consists of a total of nine questions structured to cover the
CDA Nutriti