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ABSTRACT

Aims: As more people live with and beyond a cancer diagnosis, the role of informal caregivers becomes increasingly vital. Despite
emotional, physical, and financial challenges, the impact of caregiving on health behaviors, including diet, has been largely over-
looked. This systematic review synthesized quantitative evidence on dietary quality and intake among cancer caregivers.
Methods: Five databases (CINAHL, Embase, PubMed, PsycINFO, Web of Science) were searched in February 2024 using key-
words including cancer, caregiver, and diet. Articles published since 2013 that quantitatively assessed the dietary quality or
intake of cancer caregivers were eligible. Articles were independently screened in Rayaan by two authors, with discrepancies
resolved by a third author. Data on study design, aims, methods, sample characteristics, and results were extracted and sum-
marized using descriptive analyses. One author performed data extraction, with a second author reviewing results for accuracy.
Results: Of 12,584 records identified, 22 met eligibility criteria. Most studies were conducted in the United States (68%), were
cross-sectional (77%), and included caregivers who were partners (68%) of people with cancer. Four (18%) studies reported on
energy or nutrient intakes, 13 (59%) reported on food or food group intakes, and 10 (45%) reported on diet quality or dietary pat-
terns. Results varied widely due to differences in assessment methods used. Dietary changes due to caregiving were described in
8 (36%) studies, mostly using retrospective self-reported data. Negative, positive, and no dietary changes were reported in 7 (32%),
5 (23%), and 4 (18%) studies, respectively. Two (9%) studies did not specify the direction of change. Eight (36%) studies assessed
adherence to dietary recommendations, with mixed results.

Conclusions: Evidence of the dietary quality and intake of cancer caregivers is inconclusive. Larger, longitudinal studies using
validated measures, repeated observations, and comparison to dietary guidelines are needed to better understand the impacts of
caregiving on diet.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.
© 2025 The Author(s). Cancer Medicine published by John Wiley & Sons Ltd.
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1 | Introduction

Over recent decades, rates of cancer incidence and survival
have increased worldwide [1]. With a growing number of can-
cer survivors, the delivery of post-treatment support is shifting
from hospital to community-based models of care [2], resulting
in an increased reliance on informal caregivers (i.e., relatives
and friends) to provide support to people diagnosed with can-
cer. The responsibilities of caregivers can include monitoring
and managing symptoms, assisting with activities of daily living
(e.g., food preparation), and providing psychosocial support [3].
On average, it has been estimated that caregivers spend approx-
imately 8h per day providing this care (equivalent to a full-time
job) [4] and can incur more than $3500 CAD ($2600 USD) per
month through direct costs, such as transport and medication,
and indirect costs, such as lost income due to reduced work
hours [5]. Caregiving is therefore a complex and demanding
role, and has been shown to contribute to physical, psycholog-
ical, and financial burden among individuals [6].

Despite the burden associated with caregiving, its responsibilities
can elicit positive impacts, such as improved relationship quality
and resilience among caregiver-patient dyads [7, 8]. Following a
cancer diagnosis, caregivers may also experience posttraumatic
emotional growth, driven by a greater sense of purpose and ap-
preciation for life that arises from their caregiving role [9, 10].
However, research also demonstrates the negative impacts of care-
giving. For example, compared to the general population, cancer
caregivers often experience poorer health outcomes [11], such as
lower mental and physical quality of life [12, 13]. These outcomes
can exacerbate the burden placed on caregivers [14], hindering
their ability to provide support [15]. It is therefore imperative for
healthcare professionals to understand and address the modifi-
able determinants of health within this population group.

Diet constitutes a key determinant of health, with higher diet
quality associated with lower risks of cardiovascular disease,
type 2 diabetes mellitus, and cancer in the general population
[16]. Adhering to a healthier diet may also increase perceived
quality of life [17], and protect against depression and anxiety [18].
However, in a recent qualitative study of cancer caregivers in rural
Australia, it was evident that diet quality was often compromised
while providing care, with participants reporting increased reli-
ance on convenience foods and reduced meal consistency since
caring for someone with cancer [19]. These changes occurred as a
result of caregiver fatigue and stress, as well as reduced access to
cooking facilities while away from home during treatment peri-
ods [19]. As such, diet may represent a key intervention target for
improving health outcomes among cancer caregivers.

Recent evidence on the dietary quality and intake of cancer
caregivers has not been comprehensively reviewed. While sev-
eral qualitative studies have explored how the caregiving role
may influence eating behaviors, such as perceived changes in
meal frequency and food choices [19-25], quantitative studies
using structured dietary assessment methods (e.g., 24-h dietary
recalls, dietary screeners) enable the dietary intake of cancer
caregivers to be quantified and assessed for adequacy against
individual or population-based guidelines [26]. In 2013, Ross
and colleagues [27] published a systematic review on the health
behaviors of cancer caregivers, including dietary intake. Of the

eight studies included in that review, three reported on dietary
intake using quantitative measures; however, their results were
largely conflicting and inconclusive [27]. This systematic review
provides an updated synthesis of quantitative evidence from lit-
erature published in the past decade regarding dietary quality
and intake among cancer caregivers. Considering that there are
multiple dietary assessment methods that can influence the de-
gree of accuracy in outcomes [26], a secondary aim of this re-
view was to describe and evaluate the methods used to measure
and interpret dietary data.

2 | Methods
2.1 | Protocol and Registration

The protocol for this systematic review was designed in ac-
cordance with the Joanna Briggs Institute (JBI) method-
ological guidance for systematic reviews [28] and registered
on PROSPERO (reference number: CRD42023450937). The
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 statement was used to report this sys-
tematic review [29].

2.2 | Eligibility Criteria

For inclusion in this review, studies needed to quantitatively
measure and report the dietary intake of cancer caregivers, in-
cluding intake of energy, nutrients, foods, or food groups, or their
overall diet quality or dietary intake patterns. Quantitative meth-
ods included any structured dietary assessment tool (e.g., 24-h
dietary recalls, food frequency questionnaires, dietary screeners)
that measured dietary outcomes numerically (e.g., number of
serves, diet quality scores, questionnaire subscale scores). Other
outcomes related to, but not a direct measure of, dietary quality
or intake were excluded (e.g., meal acquisition and eating behav-
iors). Cancer caregivers were defined as people aged >18years
who provide informal care to an adult or child diagnosed with
cancer (e.g., relatives, friends). Studies that also included par-
ticipants who were not cancer caregivers were eligible if the di-
etary quality or intake of cancer caregivers were measured and
reported separately from other groups (e.g., cancer patients). For
intervention trials, data on the dietary quality or intake of cancer
caregivers had to be available either at baseline or from a control
group to assess these outcomes in the absence of an intervention.
Original full-text studies that were published in English within
the past decade (i.e., from 2013) were eligible for inclusion.

2.3 | Information Sources and Search Strategy

The search was conducted on 15 June 2023, then updated on
2 February 2024. Five electronic databases were searched
(CINAHL, Embase, PubMed, PsycINFO, and Web of Science)
using a combination of key words (in title and/or abstract
fields) and index terms relevant to cancer, caregiver, and diet.
The search strategy was developed by the authors and adapted
separately for each database (see full search syntax in Data S1).
Five articles known to meet inclusion criteria [30-34] were used
by one author to test that the search strategy retrieved relevant
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results. The reference lists of all included studies were screened
for additional citations. Following the search, all identified cita-
tions were collated and uploaded into Rayyan [35], with dupli-
cates removed prior to screening.

2.4 | Study Selection

Screening was performed independently by two authors. First,
the titles and abstracts of all records were screened against the
eligibility criteria. If eligibility could not be determined, the re-
cord proceeded to the full-text review. Discrepancies in the full-
text review were resolved through the decision of a third author.
Reasons for exclusion of the studies during the full-text review
stage were documented (see Figure 1). Full-text studies were in-
cluded if they met all eligibility criteria listed above.

2.5 | Quality Appraisal

The quality of the included studies was assessed by one author
or another research team member using the Mixed Methods
Appraisal Tool (MMAT) 2018 version [36], and checked for accu-
racy by a second author. For the mixed-methods studies included
in this review [37, 38], only the quantitative methods were critiqued
using the relevant criteria. Discrepancies were resolved through
consensus after discussion with a third author. A total score was
calculated for each study by summing the number of criteria met.

Records identified through
database searching:

2.6 | Data Extraction and Synthesis

A standardized form was used to extract relevant data from each
article, including the publication details (e.g., authors, year, loca-
tion), participant characteristics (e.g., relationship to patient, pa-
tient cancer type, patient status), study design (e.g., aims, study
type, measurement tools), and results (e.g., energy intake, diet
quality scores). Descriptive analyses (i.e., frequency counts and
percentages) were used to describe the participants, design, and
results of the included studies, presented in both narrative and
tabular formats. For the mixed-methods studies included in this
review [37, 38], only data relevant to quantitative components of
the studies were extracted. Data extraction and synthesis were
performed by one author, then reviewed by a second author for
completeness and accuracy. Any disagreements were resolved
through consensus.

3 | Results
3.1 | Overview of Included Studies

After duplicates were removed, a total of 12,584 citations were
identified through searches of the electronic databases. Of these
citations, 22 met eligibility criteria and were included in the
review [30-34, 37-53] (see Figure 1). The included articles re-
ported on cross-sectional (n=17; 77%) [30, 34, 37-39, 41, 43-53],
longitudinal (n =2; 9%) [31, 32], and randomized controlled trial

n=19,396

Identification

A

Records screened based on
title and abstract:

n=12,854

Database results:
e PubMed (n=3,359)
e Embase (n=8,482)
e CINAHL (n=1,328)
e Web of Science (n=5,951)
e PsycINFO (n=276)

Duplicates removed (7=6,542)

A4

Screening

Records screened based on
full text:

n=201

Records excluded (n=12,653)

A

Records included in the
systematic review:

n=22

Inclusion

FIGURE1

Records excluded (n=179):

e Conference abstract (n=65)

e Incorrect article type (e.g., review,
protocol, editorial, case report, thesis,
dissertation) (n=14)

e Not published in English (n=1)

e Incorrect population group (n=8)

e No quantitative data on measures of dietary
intake (n=40)

e No baseline or control group data in trials
(n=3)

e Results not reported separately for cancer
caregivers (n=20)

e Results specific to the cancer patient not
caregiver (n=28)

| Flow chart for study selection in a systematic review on the dietary quality and intake of cancer caregivers.
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(RCT; n=3;14%) [33, 40, 42] studies. One (5%) study was a feasi-
bility trial (n=1; 5%) [33].

3.2 | Characteristics of Caregivers in the Included
Studies

The characteristics of the included studies are summarized
in Table 1. Most studies were conducted in the United States
(n=15; 68%) [30, 32, 37, 40-44, 46-49, 51-53]. In 15 (68%)
studies, all or most caregivers were the intimate partner of the
person with cancer [30-34, 37, 40-44, 47, 48, 51, 52], and in
3 (9%) studies, all caregivers were an adult child of the per-
son with cancer [39, 46, 53]. Thirteen (59%) studies included
caregivers of people with any cancer type [30, 31, 33, 34,
38, 40, 42-44, 47, 49-51], most of which predominantly in-
volved caregivers of women with breast cancer (n=8; 38%)
[30, 31, 33, 38, 40, 42, 47, 50]. Other studies focused on a spe-
cific cancer type, for example, lung (n=2; 9%) [41, 45], col-
orectal (n=1; 5%) [32], head and neck (n=1; 5%) [48], prostate
(n=1; 5%) [52], and gastrointestinal (n=1; 5%) [37] cancer.
The studies included caregivers of people at different stages of
their cancer treatment, most commonly those who had com-
pleted (n=6; 27%) [32, 33, 40, 45, 46, 52| or were undergoing
(n=5;23%) [34, 37, 47, 49, 53] active treatment.

Across the 17 studies that reported on the gender of caregivers, the
proportion of females ranged from 41% to 88% [30-32, 34, 37, 39—
41, 43-45, 47-51, 53]. Two (9%) studies reported on the geographi-
cal remoteness of the sample, with caregivers in one study mostly
residing in urban areas [50] and caregivers in the other study
mostly residing in rural areas [43]. Seventeen (77%) studies re-
ported on at least one indicator of socioeconomic status, including
educational attainment, employment status, and income [30-34,
37,41, 43-45,47-53). Most caregivers in these studies had received
atleast a high school level education and were currently employed.
While the reporting of average incomes varied, four (18%) studies
assessed the perceived adequacy of financial resources or support
among caregivers [37, 44, 48, 49]. In these studies, most caregivers
reported receiving adequate financial resources or support. In the
1 (5%) study that measured food security, most caregivers reported
experiencing high levels of food security [33].

A total of 10 (45%) studies reported on relationship status, with
all or most caregivers in these studies either married or partnered
[30, 33, 37, 41, 43, 44, 47, 51-53]. In addition, 15 (68%) studies re-
ported on race or ethnicity, with most caregivers identifying as
White [30, 32, 33, 37, 40, 41, 43, 44, 47-53]. Other caregiver char-
acteristics described included weight status [31, 33, 39, 40, 44]
and the presence of comorbidities [33, 37, 41, 45, 50]. Some
studies reported details about the caregiver's role, including
caregiver burden [34, 51], the duration [43, 51] and frequency
[37, 43, 48, 49, 51] of providing care, division of caring responsi-
bilities [34, 51], and living arrangements with the person diag-
nosed with cancer [30, 34, 45, 47, 51, 52].

3.3 | Quality Appraisal

Most studies (n=14, 64%) included in this review met at least
three of the five quality criteria on the MMAT |[31, 32, 34, 37,

39-43, 46-48, 50, 52] (see Table 2). The most common unmet
criterion was for low risk of non-response bias (n=13; 59%),
typically resulting from high non-response rates and limited
reporting of reasons for non-responses. Representativeness of
the target population within the sample was also a common
unmet criterion (n=10; 45%), often due to a reliance on conve-
nience sampling and small sample sizes, resulting in the under-
representation of specific demographic or clinical subgroups.
Similarly, use of appropriate measurements was a common
unmet criterion (n=9; 41%) due to the lack of reporting on in-
strument validity and reliability estimates.

3.4 | Dietary Quality and Intake Among Cancer
Caregivers

Measures of cancer caregiver dietary quality and intake were
categorized across three broad domains: (i) energy and nutrient
intakes, (ii) food and food group intakes (including fruit and veg-
etables, discretionary foods and drinks, meats and alternatives,
dairy products, and unsaturated oils), and (iii) diet quality and
dietary intake patterns. Measures and outcomes are reported
below and summarized in Tables 3, 4, and 5, respectively for
each domain.

3.4.1 | Energy and Nutrient Intake

Four (18%) studies reported on the energy and/or nutrient in-
takes of cancer caregivers [33, 39, 40, 42] (see Table 3). In one
of two studies that measured energy intake, caregivers' diets
were assessed in a hospital setting over three consecutive days
using the 24-h Food Reminder (R24) [39]. This tool was ad-
ministered by a dietitian using prompts and visual aids [39].
In the second study [42], intake was assessed by a dietitian
on a non-consecutive weekday and weekend day using the
Automated Self-Administered 24-h Dietary Assessment Tool
(ASA24) [54], with results from the two assessments averaged
[42]. In both studies, energy intake was reported as an aver-
age total number of calories consumed per day [39, 42]. Avila-
Montiel et al. [39] additionally reported energy intake as an
average percentage of the recommended number of calories
consumed per day. Recommended intakes were determined
using a World Health Organization (WHO) formula that con-
sidered the weight, height, sex, and physical activity level of
individuals [39]. Across the three days, caregivers consumed
an average of 64%-82% of their recommended daily caloric in-
take (total n=40-53) [39]. For both studies, absolute intakes
are reported in Table 3.

Three (14%) studies reported on the nutrient intake of cancer
caregivers [33, 39, 40]. Individual nutrients included fat (total
and/or saturated) [39, 40], protein [39], carbohydrates [39], and
dietary fiber [33, 39]. No studies measured intake of micronutri-
ents. Carmack et al. [40] used the ASA24 [54] to assess nutrient
intake among caregivers over a single weekday and weekend day,
with results from the two days averaged. Crane et al. [33] assessed
how frequently caregivers consumed select foods and drinks over
the previous 30days using the Dietary Screening Questionnaire
(DSQ) [55, 56], while Avila-Montiel et al. [39] used the R24, ad-
ministered by a dietitian, to measure dietary intake in caregivers
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TABLE2 |

the 2018 Mixed Methods Appraisal Tool (MMAT) (n=22).

Quality assessment of quantitative studies included in a systematic review on the dietary quality and intake of cancer caregivers using

Criteria’ 1 2 3 4 5 Total score
Quantitative rand d control trials
Randomisation Groups C Outcome assessors Participants adhered to
. . omplete outcome . . Number of
First author (year) appropriately compargble at data } bhndgd to the‘ 'Ehe ass1gr_1ed criteria met
performed baseline intervention provided intervention
Carmack (2021) (40) [ J [ J ) ) ) 5
Crane (2021) (33) [ J o [ ) [ ) 2
Demark-Wahnefried (2023) (42) o [ [ @ @ 5
Quantitative non-rand d studies
Appropriate .
e anF S megguré)ments Confounders adﬁ;iﬁgfe?:grzor
q representative  regarding both the Complete outcome L Number of
First author (year) Iy sutcome and data acct?unted for in tl_le exposure ocgurred) as ra——
o ftigrraion (or design and analysis intended dgrmg study
exposure) period
Ezendam (2019) (31) (] [ J [ J [ J 4
Rha (2015) (34) [ ] [ J [ J [ J 3
Ross (2020) (51) [ [ J [ J () 2
Quantitative descriptive studies
Relevant Representative Appropriate Low risk of non- Appropriate statistical
sampling sample of the measurements response bias analysis to answer the Number of
First author (year) s‘tilstegyt;lo target population research question criteria met
address the
research
question
Avila-Montiel (2013) (39) [ J [ J [ [ J 3
Cooley (2013) (41) [ J [ J () o () 3
Dionne-Odom (2017) (43) o () () [ J 5
Ellis (2017) (30) [ J [ J [ J [ J 2
Hecht (2021) (44) [ J [ J 2
Koca (2013) (45) [ J @ 1
Marchak (2023) (46) [ J [ J [ J ) 3
Mazanec (2015) (47) [ J [ J ) ) 3
Milliron (2023) (37)* () o ) () 3
Nightingale (2016) (48) o [ @ (] 4
Packel (2023) (49)} o o o 2
Piazza (2020) (38)* [ [ J [ J 2
Rillamas-Sun (2022) (50) o () [ J () 3
Shaffer (2016) (32) [ [ J () [ J [ J 4
Virtue (2015) (52) [ J [ J () [ J [ J 3
Wiener (2016) (53) o [ (] 2

* As all studies met the first two criteria (i.e., research questions were clear, data collected addressed the research questions), these criteria are not listed.

*Studies used a mixed-methods design but were assessed as quantitative descriptive studies for this purpose of this review.

Note: Green = criterion met; Red = criterion not met; Yellow = unclear.

separately over three consecutive days. Absolute intakes reported
across the three studies are provided in Table 3.

3.4.2 | Food and Food Group Intake

Thirteen (59%) studies reported on intake of foods and/or food
groups in cancer caregivers [31-33, 38, 40, 41, 44-46, 48-50,
52] (see Table 4). Measures can be categorized as fruits and/
or vegetables [31-33, 38, 40, 41, 44, 45, 48-50, 52], discretion-
ary foods and/or drinks such as sugar-sweetened beverages
[31, 38, 45, 46, 49], meats and/or alternatives [38, 45], whole
grains [45], dairy products [45], and unsaturated oils [45].
Many studies used existing tools to assess intake, including the
ASA24 [40, 54], Food Attitudes and Behaviors (FAB) Survey
[48, 49, 58, 59], DSQ [33, 55, 56], Dietary Behavior and Nutrition
Questionnaire (DBQ) [44, 57], and other previously validated or
used dietary screeners [32, 41, 52, 60, 61]. However, intake was
also commonly assessed using study-specific questionnaires
that were often not explicitly reported [31, 38, 45, 46, 49, 50].

3.4.3 | Fruits and Vegetables

Twelve (55%) studies reported on fruit and/or vegetable intakes
[31-33, 38, 40, 41, 44, 45, 48-50, 52]. Intake of these food groups
was reported separately [31, 33, 44, 48, 50] or as a single com-
bined measure [32, 33, 38, 40, 41, 45, 48, 49, 52]. The units of mea-
surement varied between studies, with examples including the
number of cups [33, 40, 48], serves [44], and pieces [31] consumed
per day. One study compared average fruit and vegetable intake
to recommendations from the WHO [44], and another study to
recommendations from the National Cancer Institute (NCI) [48].
In both studies, average fruit and vegetable intake did not meet
the recommendations (n =33-69) [44, 48]. Three studies reported
the proportion of caregivers meeting dietary recommendations
for fruit and vegetable intake, according to recommendations by
the WHO [38] or ACS [41, 52], with 5%-64% of caregivers meet-
ing these recommendations (total n=37-132). Another study as-
sessed dietary intake in caregivers two months after the patient's
diagnosis and found that caregivers met the ACS recommenda-
tions for fruit and vegetable intake (5 serves/day) an average of
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| (Continued)

TABLE 3

Intake (adherence to dietary recommendations)

Mean (standard deviation)

Measurement

First author (year)

Avila-Montiel (2013) [39]

Calories (% of recommended intake)

Method: 1 X 24-h dietary recall

T1: 66.3 (56.0)
T2%: 64.0 (54.0)
T3% 82.0 (78.0)

Tool: 24-h Food Reminder (R24)
Recommendations: World Health Organization (WHO) formula

Timepoints:
T1: Baseline (n
T2: 24h post-baseline (n
T3: 48 h post-baseline (n

53)

50)
40)

2Comparison with previous timepoint not performed.

bComparison with previous timepoint performed but not statistically significant.
¢Comparison with previous timepoint performed and statistically significant.

2.7days per week (n=382) [32]. This number increased to 3.2days
per week 12months following diagnosis (11% attrition) [32].

In the remaining studies, fruit and vegetable intake was re-
ported more generally and without explicit reference to dietary
recommendations [31, 33, 40, 45, 49, 50]. For example, Packel
et al. [49] found that 53% of caregivers reported consuming
fruits and vegetables on more than one occasion per week, with
73% increasing in their consumption post patient-diagnosis
(total n=52). While this study suggests that fruit and vegetable
intake may increase following a loved one being diagnosed with
cancer, Ezendam et al. [31] measured fruit consumption in 627
people over time, and found that changes in fruit consumption
did not significantly differ between people whose partner did
and did not receive a cancer diagnosis during the study period.
Additionally, Koca et al. [45] found that only 11% of caregivers
reported an increase in their consumption of fruit and vegeta-
bles following the patient's diagnosis (total n=246). Intakes re-
ported across the other studies are provided in Table 4.

3.4.4 | Discretionary Foods and Drinks

Six (27%) studies reported on intake of discretionary (i.e., energy-
dense, nutrient-poor) foods and/or drinks including food com-
ponents such as added sugar [31, 33, 38, 45, 46, 49], with one of
these studies referring to dietary recommendations. This study
found that 70% of caregivers met recommendations by the WHO,
consuming less than one serve of sugar-sweetened beverages per
day (total n=132)[38]. In a cohort study comparing people whose
partners were or were not diagnosed with cancer during the study
period, there was no significant difference in changes to sugar-
sweetened beverage intake over time between the two groups
(n=672) [31]. Similarly, based on retrospective reports, Packel
et al. [49] found that 81% of caregivers did not change their intake
of fast food following the patient's diagnosis (total n=52). In that
study, 6% of caregivers reported an increase in their intake of fast
food, compared to 15% of caregivers in the study by Marchak et al.
[46] who reported an increase in their intake of unhealthy foods
(total n=46). Intake of discretionary food items reported in the
remaining studies is presented in Table 4.

3.4.5 | Meats and Alternatives

Two (9%) studies reported on intake of meats and/or alternatives
[38, 45], with one of these studies comparing data to recommen-
dations [38]. For example, Piazza et al. [38] found that 70% of
caregivers consumed an adequate amount of fish (at least two
serves per week) as recommended by the WHO; however, 80%
also had high meat consumption (more than three serves per
week; total n=132). Additionally, Koca et al. [45] found that 3%
of caregivers in their sample reported increasing their consump-
tion of white meat following the patient's diagnosis, and 4% re-
ported decreasing their consumption of red meat (total n=246).

3.4.6 | Milk and Dairy Products

One (5%) study measured intake of milk and dairy products.
Based on retrospective reports from 246 caregivers, this study
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found that 6% of caregivers reported increasing their consump-
tion of dairy products following the patient's diagnosis [45]. The
percentage of caregivers who reduced or maintained their in-
take of milk and dairy products was not reported.

3.4.7 | Unsaturated Oils

Intake of unsaturated oils was measured by one study [45],
which found that 3% of caregivers retrospectively reported in-
creasing their intake of olive oil following the patient's diagnosis
(n=246). The percentage of caregivers who either reduced or
maintained their olive oil intake was not provided.

3.5 | Diet Quality and Dietary Intake Patterns

Ten (45%) studies reported on diet quality or dietary intake pat-
terns in cancer caregivers [30, 34, 37, 39, 42, 43, 45, 47, 51, 53]
(see Table 5). Outcomes were reported as diet quality scores
[34, 37, 42], level of adherence to dietary recommendations or
patterns [30, 43, 45, 47, 51|, and the proportion of participants
who reported changes in their diet since becoming a caregiver
[34, 39, 45, 51, 53]. Demark-Wahnefried et al. [42] and Milliron
et al. [37] calculated diet quality scores using the 2015 and 2020
iterations of the Healthy Eating Index (HEI), respectively, which
are diet quality indexes used to assess how closely dietary intakes
align with the Dietary Guidelines for Americans (DGAs) [62]. In
both studies, diet quality scores were estimated based on average
intake recorded over 2-3 days using the ASA24 [54], with a dieti-
tian administrating this tool in one of the studies [42]. On a scale
of 0-100, where higher scores indicate better diet quality, typical
scores ranged from 42 to 56 (n=27-28) [37, 42]. Milliron et al.
[37] additionally reported scores for individual nutrients, foods,
and food groups. These scores were reported as a percentage of
the maximum possible score for that dietary component, along-
side a corresponding grade (‘A’ to ‘F’, where ‘F’ represents the
lowest score) [37]. The median scores for intake of nutrients (un-
saturated fat, saturated fat, and sodium) corresponded to grades
within the range of ‘D’ (60%) to ‘F’ (0%), and the median scores
for intake of foods and food groups (fruit, vegetables, dairy prod-
ucts, protein foods, whole grains, refined grains, and added
sugar) corresponded to grades within the range of ‘B’ (80%) to ‘F’
(20%) [37]. In a separate study [34], adherence to a healthy eat-
ing pattern over the previous 30days was scored using the Self-
Dietary Assessment Index (SDAI), a questionnaire adapted from
the Mini Dietary Assessment Index (MDAI), based on standards
from the National Cancer Center of Korea [63]. In this study,
a large proportion (47%) of caregivers' scores were between 60
and 70 (out of 100), indicating a “need for improvement” in their
dietary intake (total n=277) [34]. Caregiver burden was not as-
sociated with participant scores in this study after adjusting for
demographic and health characteristics [34].

Dietary intake patterns, including changes as a result of
caregiving, were assessed cross-sectionally, often using
study-specific questionnaires that comprised single items
[30, 34, 39, 43, 45, 47, 51, 51, 53]. For example, in two studies,
most caregivers (72%-77%) reported frequently consuming a “bal-
anced” or “healthy” diet (total n=39-484) [30, 47]. In one of these
studies, this percentage was slightly higher (82%) for diet prior

to diagnosis, based on retrospective recall [47]. In another study,
most (57%) caregivers reported consuming a diet “rich” in fruits
and vegetables; however, the proportion of those adhering to other
dietary patterns (e.g., diet “rich” in grains) were lower [45]. Two
other studies used the nutrition subscale of the Health-Promoting
Lifestyle Profile-II (HPLP-II) [64] to measure how frequently
caregivers adhered to recommendations in the DGAs [43, 51]. On
a scale from 1 (‘never’) to 4 (‘routinely’), mean sample scores in
these studies ranged from 2.5 to 2.8 (n =129-294) [43, 51].

Changes in dietary intake patterns were observed in five studies
[34, 39, 45, 51, 53]. In one study of 53 caregivers, 82% reported
dietary changes during the patient's hospitalization [39], and in
another study of 246 caregivers, 14% reported dietary changes
following the patient's cancer diagnosis [45]. However, the direc-
tion of these changes was not described in either study. In three
other studies, at least one quarter of participants (26%—62%)
reported that caregiving had negatively impacted their diet,
with the remaining caregivers reporting no changes or positive
changes to their diet since becoming a caregiver (total n=129-
263) [34, 51, 53]. In one of these studies, higher caregiver bur-
den was associated with an increased likelihood of caregivers
reporting a negative change to their diet since becoming a care-
giver [51]. The results of these studies are detailed in Table 5.

4 | Discussion

Quantitative research on the dietary quality and intake of cancer
caregivers remains largely inconclusive. Many studies included in
this review reported on measures of dietary intake (e.g., frequency
or amount consumed) or adherence to dietary recommendations
and patterns, with mixed results. Estimates reported within
these studies often resembled those reported for the general adult
population [65, 66], with difficulties attributing these outcomes
specifically to the caregiving role due to study design limitations,
such as the lack of longitudinal data and control groups. Despite
this, there is some evidence—primarily from retrospective self-
reported data—that caregiving may result in negative changes to
dietary quality and intake [31, 34, 45, 46, 49, 51, 53].

There are several factors that may contribute to suboptimal di-
etary quality and intake among cancer caregivers. For example,
caregiving involves both time and monetary costs [4, 5], which
may result in reduced food intake or increased reliance on con-
venience foods that are often nutritionally imbalanced (e.g.,
containing high saturated fat and sodium) [67, 68]. Additionally,
caregivers report prioritizing the needs of their loved one over
themselves, serving as a barrier to them seeking and accepting
support for their own health and wellbeing [69, 70]. This barrier
may contribute to the relatively low level of support seeking [71]
and high degree of unmet needs [72] among caregivers, particu-
larly for those living in rural areas. While not specific to diet, these
findings imply that dietetic support services may be under-utilized
by cancer caregivers. Due to the centralization of cancer services,
many caregivers living in rural areas also need to travel into major
cities to accompany their loved one during treatment, which can
impede access to healthy foods due to barriers such as limited
time, cost, stress, and fatigue [19]. Further, few interventions with
group-based nutrition education and cooking programs for people
affected by cancer include family and friends [73].
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To date, research on the impact of caring for someone with can-
cer on dietary quality and intake has relied predominantly on
retrospective self-reported data [34, 39, 45, 49, 51, 53]. Only one
study identified in this review examined prospective changes in
dietary intake over time and compared these changes between
participants whose partner did or did not receive a cancer di-
agnosis during the study period; however, this study only mea-
sured fruit and sugar-sweetened beverage intake [31]. Further,
most studies that assessed the impact of caregiving on dietary
quality or intake have assessed changes during early stages of
the care continuum. For example, changes in the dietary intake
of caregivers were measured when patients were hospitalized or
undergoing treatment, although the direction of these changes
varied [34, 49, 51, 53] or were not described [39]. While several
other longitudinal and intervention studies have assessed in-
take in caregivers across multiple timepoints, follow-up periods
were often short (<12months) [32, 33, 40, 42]. Therefore, it is
unknown how the diets of caregivers are impacted across dif-
ferent stages of the care continuum, from diagnosis through to
treatment, survivorship, end-of-life care, and bereavement. In
addition, few studies measured variables relevant to caregiv-
ing responsibilities and burden, to assess how the nature and
intensity of caregiving influences dietary outcomes. To inform
supportive care services, future research should monitor dietary
intake patterns in individuals both before and after they become
caregivers (e.g., Ezendam et al. [31]), and explore how these pat-
terns change throughout treatment and beyond, and in relation
to the nature and intensity of the caregiving role.

While the findings from this review provide insights into the
diets of cancer caregivers, there were limitations in the mea-
surement tools used to assess and interpret dietary outcomes.
For example, variability in dietary outcomes measured across
the studies reduced our capacity to synthesize the findings and
assess the adequacy of caregivers' dietary quality and intake.
In total, 21 different measurement tools were used, resulting
in more than 30 outcomes (e.g., energy intake, fruit intake, diet
quality), which were often reported using different units (e.g.,
cups per day, serves per day, pieces per day). Consistency of out-
come measures and comparability with dietary recommenda-
tions is therefore needed to advance understanding in this field.

When selecting dietary assessment tools for future studies, it is
important to use validated methods that are appropriate for the
research aims and target population [74]. Validated 24-h dietary
recall tools, such as the ASA24 [54], were used across several stud-
ies to capture recent dietary intake estimates, typically over mul-
tiple random, non-consecutive days as per recommended practice
[37, 40, 42]. Some studies also used validated dietary screeners
to assess intake over an extended period, such as the past month
[33, 48, 49, 52]. Although screeners focus on specific nutrients and
foods, and are also less accurate compared to 24-h recalls, they
are more suited to capturing habitual dietary intake [26]. Notably,
many studies in this review used study-specific tools containing
broad questions such as, “How often do you eat a balanced diet
including fruits and vegetables?” [30]. These questions may be in-
terpreted differently depending on factors such as ethnicity and
health literacy [75, 76]. As such, there appeared to be discrepan-
cies between dietary intake estimates derived from 24-h recalls
and those derived from short questionnaires. For example, studies
that used the ASA24 found that caregivers had low to moderate

diet quality scores on average [37, 42|, whereas studies that re-
lied on single questions found that most (72%-77%) caregivers
reported typically consuming a healthy diet [30, 47]. Relying on
single items can be a limitation given the complexity of the diet,
with previous research showing that short dietary screeners may
be less valid and reliable for estimating dietary intake compared to
more comprehensive methods like 24-h recalls [59]. Discrepancies
between study findings therefore underline the need for validated
tools to accurately assess dietary quality and intake.

In this review, only 41% of studies examined overall patterns
of dietary intake [30, 34, 37, 39, 42, 43, 45, 47, 51, 53], and 36%
measured dietary quality or intake with reference to individ-
ual or population-based guidelines [32, 34, 37-39, 41, 42, 52].
Considering that nutrients and foods are not consumed in isola-
tion, it is the cumulative and interactive effects of multiple diet
components that likely predict health outcomes [77]. When one
component of the diet changes, it is usually compensated by an-
other, reiterating the need to focus on overall dietary patterns
[77]. Due to variation in the nutritional needs of adults based on
factors such as age, sex, and physical activity levels, it is difficult
to draw inferences around the state of caregivers’ diets without
explicit reference to dietary recommendations in studies. Few
studies also measured contextual factors such as geographical
remoteness, socioeconomic disadvantage, and food insecurity,
which have been identified as strong predictors of diet-related
behaviors [78, 79]. Thus, future studies should focus on overall
patterns of dietary intake, including diet quality, in relation to
the individual needs and contexts of cancer caregivers.

4.1 | Implications

This research has implications for health professionals and re-
searchers in optimizing supportive care for cancer caregivers.
For health professionals, it may be relevant to investigate the
dietary behaviors of caregivers and provide dietary information
and support, particularly surrounding fruit and vegetable intake
and overall diet quality, which can be compromised in this pop-
ulation group. Interventions might be particularly important
during the early treatment phase and periods of hospitalization
when caring responsibilities and burden are likely heightened.
However, further research is needed to address limitations in
existing studies to better understand the impacts of caregiving
on dietary quality and intake. Recommendations for future re-
search discussed above are outlined in Figure 2.

4.2 | Limitations

There are several limitations that must be considered in the inter-
pretation of these findings. Due to heterogeneity in the outcome
measures, it was not feasible to conduct a meta-analysis on dietary
outcomes. Although most studies met at least three of the five cri-
teria on the MMAT, the quality of the evidence overall was lim-
ited by low sample representativeness, mainly due to small sample
sizes (median n=72 [range =21-672]) and convenience sampling.
Hence, the findings from this review are predominantly applicable
to white, educated, and married caregivers living in high-income
countries. The findings from this review are also reliant on self-
reported data, which are subject to social desirability and recall
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Recommendations for future
research on the dietary intake
and quality of cancer caregivers

Longitudinal design

Cancer
Council

Queensland

Use a longitudinal study design to assess changes in dietary intake and quality
in caregivers across different stages of the cancer care continuum (including

before and after diagnosis)

Covariates

Contextualise dietary intake and quality by measuring variables such as

geographical remoteness, socioeconomic disadvantage, and food insecurity

Measure and assess how the nature and intensity of caregiving responsibilities

impact dietary intake and quality

@ Validated tools

¢ Use existing validated tools (e.g., Self-Administered 24-hour Dietary Assessment
Tool) or conduct psychometric testing of new tools to provide valid and reliable

measures of dietary intake and quality

@ Total diet

* Prioritise measures that encompass the total diet (e.g., dietary intake patterns,

diet quality) rather than measures of single nutrients, foods, or food groups

. Comparison with recommendations

* Compare measures of dietary intake to individual or population-level
recommendations to aid interpretation of results

FIGURE2 | Summary of recommendations for future research examining the impacts of cancer caregiving on dietary quality and intake.

bias, with no studies using alternative methods such as photo-
assisted dietary assessments and grocery store purchase data [80].
While the aim of this review was to understand dietary quality
and intake among cancer caregivers, studies focused predomi-
nantly on nutrients at risk of excess consumption (e.g., saturated
fat, sodium), rather than those that might indicate a nutritional
deficiency (e.g., iron, calcium). Additionally, data extraction and
synthesis for this review were conducted by a single author, which
may increase risks of bias and error compared to having two au-
thors [81]. However, a second author reviewed the results to ensure
their accuracy and completeness.

5 | Conclusions
It is evident from this review that caregiving may negatively

impact dietary quality and intake among cancer caregivers.
However, results are largely inconclusive due to variation in

dietary assessment methods and outcome measures used. Key
recommendations for future research include: (i) prioritizing the
use of validated tools that measure overall diet quality or dietary
intake patterns with reference to dietary recommendations; (ii)
monitoring the intake of individuals prospectively to under-
stand the impacts of caregiving on dietary outcomes over time,
and (iii) exploring the broader contextual factors that contribute
to changes in dietary quality and intake among diverse groups
of cancer caregivers.
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