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ABSTRACT

Introduction Diet is an important modifiable risk factor
for many chronic diseases. Measurement of dietary intake
usually relies on self-report, subject to multiple biases.
There is a need to understand gender differences in the
self-report of dietary intake and the implications of any
differences in targeting nutrition interventions. Literature
in this area is limited and it is currently unknown whether
self-report dietary assessment methods are equally
accurate for women and men. The aim of this systematic
review is to determine whether there are differences

by gender in reporting energy intake compared with a
reference measure of total energy expenditure.

Methods and analysis A comprehensive search of
published original research studies will be performed in
MEDLINE, Scopus, Web of Science, EMBASE, CINAHL and
Cochrane library. Original research studies will be included
if they were conducted in free-living/unhospitalised

adults and included a measure for both women and men
of (a) self-reported energy intake and (b) total energy
expenditure by doubly labelled water. One author will
conduct the electronic database searches, two authors will
independently screen studies, conduct a quality appraisal
of the included studies using standardised tools and
extract data. If further information is needed, then study
authors will be contacted. If appropriate, a random-effects
meta-analysis will be conducted, with inverse probability
weighting, to quantify differences in the mean difference in
agreement between reported energy intake and measured
energy expenditure between women and men, by self-
report assessment method. Subgroup analyses will be
conducted by participant factors, geographical factors and
study quality.

Ethics and dissemination All data used will be from
published primary research studies or deidentified results
provided at the discretion of any study authors that we
contact. We will submit our findings to a peer-reviewed
scientific journal and will disseminate results through
presentations at international scientific conferences.
PROSPERO registration number CRD42019131715.

INTRODUCTION
The burden of nutrition-related disease and
disease risk factors is increasing for women

Strengths and limitations of this study

» To the best of our knowledge, this systematic review
will be the first to investigate gender differences in
the accuracy of self-reported energy intake in com-
parison with a reference measure of energy expen-
diture, doubly labelled water.

» |f appropriate, we will meta-analyse the difference
in mean differences in the accuracy of self-reported
energy intake, in comparison with energy expendi-
ture as measured by doubly labelled water, by gen-
der in order to quantify differences between women
and men.

» Comparable studies, with data disaggregated into
woman/man categories, may be limited.

» We are only including studies published in the
English language, which may lead to language bias.

and men globally." Approximately a quarter
of deaths were estimated to be attributable to
poor diets in 2017, therefore, monitoring of
dietary intakes at a population level is crucial
for the targeting of interventions. Nutrition
epidemiology has been criticised in relation to
the use of self-reported diet measures, subject
to multiple biases, including misreporting.”
Commonly used self-reported diet measures
include 24-hour diet recall, diet histories,
food records and food frequency question-
naires. These measures enable the assessment
of dietary intakes at the individual and/or
group level and provide information about
eating habits, nutrient intakes (eg, energy
and fibre) and micronutrient intakes (eg,
sodium). Doubly labelled water is an objec-
tive reference measure of total energy expen-
diture, based on providing participants with
water in which the hydrogen and oxygen have
been replaced with uncommon isotopes that
can be measured in urine.” In weight-stable
conditions, energy expenditure correlates to
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energy intake. However, measurement of doubly labelled
water is expensive and holds a high respondent burden
and is therefore not routinely conducted as part of
surveys.

Over the past decade, a growing body of high-quality
research has identified differing impacts of non-
communicable disease risk factors, such as high systolic
blood pressure, diabetes and smoking, on cardiovascular
disease outcomes, forwomen and men.>* However, dietary
intake as a risk factor for disease outcomes has not been
investigated to this extent via a gender lens. Although
there is evidence that self-reported dietary behaviours
and intake differ for women and men,f’_8 it is unclear
whether these are real differences or due to systematic
misreporting of intake by women and men. Given the
Sustainable Development Goals (SDG) of achieving good
health and well-being (SDG 3) and gender equality (SDG
5),” it is important to investigate gender differences in
dietary intake and any relationship with health outcomes
to inform nutrition interventions.

In order to investigate gender differences in dietary
intake, we first need to know if there is a differential
reporting bias of dietary intake between women and men.
This current review, to the best of our knowledge, will be
the first to systematically review studies that have investi-
gated dietary intake via self-reported measures compared
with doubly labelled water, disaggregated for women and
men. If a meta-analysis is possible, then it will also be
the first to quantify gender differences between energy
intake from self-reported dietary assessment methods and
energy expenditure.

OBJECTIVE

The objective is to conduct a systematic review and meta-
analysis comparing energy intake assessed using self-
reported dietary assessment methods with measured
energy expenditure for women and men.

METHODS

Terminology: gender/sex

According to the WHO, gender refers to ‘the socially
constructed characteristics of women and men such as
norms, roles and relationships of, and between, groups
of women and men. While most people are born either
male or female, they are taught appropriate norms and
behaviours—including how they should interact with
others of the same or opposite sex within households,
communities and workplaces’."” In comparison, sex is ‘the
classification of living things, as male or female according
to their reproductive organs and functions assigned by
chromosomal complement’.'" In relation to our study,
we are likely to include studies with data disaggregated
by sex (a binary male/female measure). However, given
the reference measure of doubly labelled water gives a
value of energy expenditure at a constant for men and
women, we hypothesise that any differences observed in

the accuracy of self-reported measures are due to gender-
based reasons; as such, the term gender (woman/man)
has been used throughout this protocol.

Protocol registration and review reporting

This systematic review has been registered with the
International Prospective Register of Systematic Reviews
(PROSPERO)." We used the Preferred Reporting Items
for Systematic reviews and Meta-Analysis Protocols (PRIS-
MA-P) checklist when writing this protocol'® and we will
conduct this systematic review in line with the PRISMA
guidelines."*

Data sources and searches

An electronic literature search will be conducted using the
following databases: MEDLINE, Scopus, Web of Science,
EMBASE, CINAHL and Cochrane Central Register of
Controlled Trials. All peer-reviewed original research
articles published before March 2020 will be included.
The reference list of included studies will be searched
for further relevant studies. Combinations of key words
(diet*, nutrition, self, survey, diet*survey, diet*question-
naire, diet¥*recall, diet*record, food recall and doubly
labelled water) and subject headings (diet, eating, energy
intake, nutrition assessment, dietary intake, diet assess-
ment, energy expenditure, surveys and questionnaires,
self-report and diet surveys) will be used in the respective
databases. The search strategy was designed in consul-
tation with the University of New South Wales librarian
services and trialled by two authors. The electronic data-
base searches will be conducted by one author (BLM).
See the online supplementary table 1 for an example of
the MEDLINE search strategy.

Study screening

Screening of studies will be conducted based on the
following inclusion and exclusion criteria and will be
conducted in Covidence,15 an online systematic review
data management software.

Inclusion criteria

» Published original research studies, in peerreviewed
journals.

» Studies conducted in free-living/un-hospitalised
adults aged 18 years or older.

» Studies that include a measure of self-reported energy
intake and a measure of total energy expenditure via
doubly labelled water.

» Studies that include at least two participants of each
gender and that present results disaggregated by
gender.

» The full text is available in English.

Exclusion criteria

» Studies conducted in populations where significant
weight change is likely. For example, conducted
in elite athletes, weight loss trials or in people with
medical conditions where weight change is a common
side effect of the disease and/or treatment.
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» Studies conducted in hospitalised populations, as
these populations are unlikely to be eating in their
usual manner and/or are unlikely to have control
over their food choices.

Controlled feeding studies.

Published conference abstracts.

Published study protocols.

Published reviews.

Studies conducted on animals.

vVVYyVYYVYYy

Notes on inclusion/exclusion criteria

Reviews will be excluded, however, their reference lists
will be searched for studies. Studies will be excluded if
results are not disaggregated by male and female (man/
woman) categories. If some results are presented in a
disaggregated manner but we require more information,
then we will contact the authors of the studies. For publi-
cations that have used information from the same study
population, findings from the first (earliest) publication
that meet our inclusion and exclusion criteria will be
included.

Study selection

The title and abstracts of the identified studies from
the electronic searches will be screened by two authors
(BLM and DHC) to assess potential eligibility. Full texts
of the potentially eligible studies will then be retrieved
and reviewed against the inclusion and exclusion criteria
in order to obtain our final sample of studies, again in
duplicate. Any disagreement in eligibility of studies will
be discussed at both the title and abstract and the full-
text review stage, and a third author (ER) will be included
in discussions if necessary. We will present the studies
included and excluded at each stage of the screening
process in a PRISMA flowchart.'* For the full-text review
stage, we will also provide reasons for the exclusion of
studies.

Data extraction and management

Relevant variables will be extracted using a data extraction
template (Microsoft Excel). This template will be piloted
by two authors (BLM and DHC) on a subsample of the
full texts before the commencement of data extraction
and will be discussed with the author team. Data will be
extracted independently by two authors (BLM and DHC)
and cross-checked, with any disagreements resolved
by discussion with a third author (ER) when consensus
cannot be achieved. Data to be extracted will include:
author, title, journal, year of publication, study setting,
study design, study population, sample size, aim, partici-
pant characteristics (including any weight change during
the study and prevalence of chronic disease states),
method(s) used to measure dietary intake, methods used
for energy expenditure (period of doubly labelled water
collection, number of samples and dosage of labelled
water given), intervention details (where applicable),
study outcomes (reported mean energy intake and
energy expenditure, any reported correlations between

energy intake and expenditure, limits of agreement
and percentage under, accurate and over reporters)
and funding source. Gender-disaggregated data will be
extracted for all variables if possible.

Quality assessment of included studies

Our final pool of studies will be assessed for quality using
The Academy of Nutrition and Dielelics evidence analysis
manual: steps in the academy evidence analysis process,m which
includes a Quality Criteria Checklist. This checklist includes
categories with questions regarding the relevance of the
study to clinical (dietetic) practice and the validity of the
research. The questions regarding study validity cover
study sampling, blinding of interventions, reliability of
outcome measurement, statistical analysis and the likely
influence of study funding or sponsorship.'® Each cate-
gory is marked positive, negative or neutral, and an
overall assessment is made depending on the number of
categories and which specific categories are answered in
a particular way. A level of evidence will also be defined,
following the National Health and Medical Research Council
levels of evidence and grades for developers’ guidelines.17 The
quality of each included study will be assessed by two
researchers (BLM and DHC) independently, and any
disagreements will be resolved by discussion with a third
author (ER).

Data synthesis, assessing heterogeneity and publication bias
If two or more studies of a similar methodology are iden-
tified in our review, we will quantify gender differences
in the agreement between reported energy intake and
measured energy expenditure by a random-effects meta-
analysis model with inverse variance weighting. We will
extract the mean values of energy intake and energy
expenditure, with corresponding measures of variability,
by gender. The values of energy intake and energy expen-
diture will be extracted in kilojoules per day. If data were
reported in kilocalories, then they will be converted to
kilojoules by multiplying by 4.184. The mean difference
and 95% CI between intake and expenditure will then be
calculated by gender. In order to quantify gender differ-
ences, the difference in the mean differences will be
calculated within each study and pooled across studies in
the meta-analysis with corresponding 95% CI.* Separate
meta-analyses will be conducted for each self-reported
dietary assessment method (24-hour dietary recall, diet
histories, food records and food frequency question-
naires). Heterogeneity will be assessed using Cochran’s
Q-test and the I2? statistic. Subgroup analyses will be
conducted by participant factors (age, weight, education
and chronic disease states), geographical factors (setting
(urban/rural), country income level and world region)
and by study quality assessment. The Grading of Recom-
mendations Assessment, Development, and Evaluation
(GRADE) guidelines will be followed when developing
our tables to display our results.'”® The analysis will be
conducted using STATA V.15 statistical software.
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The narrative synthesis of the included studies will
be conducted, where all studies will be summarised,
including findings from studies that are not able to be
included in the meta-analysis.

PATIENT AND PUBLIC INVOLVEMENT

Patients and public were not involved in the design of
the systematic review protocol. Their involvement is not
applicable given that no participant recruitment will take
place for this review.

ETHICS AND DISSEMINATION

We are not collecting primary data and will only be using
published or author provided (deidentified) data, there-
fore, ethical clearance is not needed. We will publish this
review and meta-analysis in a recognised peerreviewed
public health nutrition journal under open access. We
will also present our findings at an international scientific
conference.
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