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ABSTRACT

Caregivers’ nutritional status may be negatively affected due to their high emotional burden, which
compromise the provision of care. The aim of this systematic review was to understand and summarize
what is reported in the literature regarding the informal and formal caregivers’ nutritional status, namely
1) their current nutritional status, 2) the screening tools used and 3) the nutritional status’ related factors.
A literature search was carried out on Medline, Scopus, and Web of Science from December 2021 to March
2022, according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines. Only articles written in English or Portuguese were considered. A total of 18 articles were
included. These results were obtained by ten different types of methodology, namely: Body Mass Index
(BMI), waist circumference, body fat percentage, auto reported weight fluctuation, Cancer Survivor Web-
Based Needs Assessment Survey, Mini Nutritional Assessment, Fried Frailty Phenotype, Healthy Eating
Index, Health-Promoting Lifestyle Questionnaire II and Australian fruit and vegetable consumption
guidelines. Of these, the one that was mostly used was BMI. Seventeen studies studied formal caregivers’
nutritional status and only one studied this issue on informal caregivers. Five factors were exposed in the
reviewed articles as influential on caregivers’ nutritional status: sex, age, educational level, caregiving
intensity and combining caregiving activities with a part-time/full-time job. Not enough evidence regarding
the direct impact of being a caregiver on their nutritional status was found. Still, there’s a high prevalence
of overweight, obesity, malnutrition, frailty and diet inadequacy among caregivers. The conduction of
more studies (particularly prospective studies) focused in this thematic is essential to increase the level of
evidence. This systematic review was registered at www.crd.york.ac.uk/prospero/ as CRD42022321620.
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Introduction

Currently, in Portugal, about 230 to 240 thousand people have a

tional care of a “spouse or common-law partner, a relative or similar”
[3-5]. Taking this information into consideration and acknowledging
that it’s still quite unknown whether older adults’ environments can

disability or deficiency that makes them totally or partially depen-
dent of someone’s care [1]. The World Health Organization (WHO)
estimates that this event happens to over 142 million of people aged
60 years and above [2]. Therefore, the basic needs of people in these
circumstances can be provided by formal caregivers, who are profes-
sionals that support the performance of the person’s daily activities
and/or by informal caregivers who assure the physical and/or emo-

compensate and allow them to live with dignity, continue to be ac-
tive and able to thrive, WHO developed a strategy called “Decade of
Healthy Ageing” [2]. Thus, the transition to “Decade of Healthy Age-
ing” shall include the step “to listen to diverse voices and enabling
meaningful engagement of caregivers”, in order to be able to support
them [2]. In fact, the role of formal and informal caregivers often im-
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plies a huge responsibility and, at the same time, an excessive pres-
sure, since caregivers not only become the main strength and sup-
port of the care recipient, but also have to do all their routines with
low material and financial resources [3-6]. As such, the needs of the
people to whom they provide care are usually prioritized in favor of
their own multidimensional needs, affecting the quality of life of the
caregivers and, indirectly, the quality of the care provided [3]. For in-
stance, dehydration is an example of a neglected caregiver’s need that
can directly impact the safety of the care receipt, because it promotes
fatigue and impairs visual, psychological (reduces short-term mem-
ory and enhance lack of attention and vigilance) and psychomotor
skills in the caregiver [7].

Furthermore, not only optimal performance can only be achieved
with balanced diets, but also, it’'s known that overweight can nega-
tively affect productivity, so poor food quality and inadequate body
weight can also damage the care provided by caregivers [7,8]. Having

the previous information in mind, although this isn’t an usual inves-
tigation issue, it is reasonable to believe that caregivers’ nutritional
status may be negatively affected due to the high emotional burden it
has on them [3-7]. To the best of the research team’s knowledge, no
systematic review has yet summarized information regarding the nu-
tritional status of formal and informal caregivers. Therefore, the aim
of this systematic review is to understand and summarize what is re-
ported in the literature regarding the informal and formal caregivers’
nutritional status, namely

1. Their current nutritional status,
2. The screening tools used and
3. The nutritional status’ related factors.

The present study was designed to answer to the Population, In-
dicator, Comparator, Outcomes, and Study design (PICOS) question
(Table 1).

Table 1: Population, indicator, comparator, outcomes and study design (PICOS) format.

Inclusion Criteria Exclusion Criteria
Population Informal and formal caregivers (= 18 years old) Not being a caregiver; being minor (< 18 years old)
1. Assessment of informal or formal -caregivers’
nutritional status.
Indicator 2. Reporta screening toql .that measures of informal or Papers from the same study that present the same screening tool.
formal caregivers’ nutritional status.
3. Report associations between nutritional status and
their associated factors.
Comparator Not applicable Not applicable
1. Absolute and relative frequencies; Mean (standard
deviation).
Outcomes . . Any factor that is mentioned but not related to a screening tool.
2. Screening tool structure and scoring.
3. All data will be considered
Study Design Original studies Rev1ew. studles,. books, conference papers, only abstracts and
unpublished articles

Note: 'Indicators and outcomes are different for each objective (1,2 and 3 respectively).

Methods
Study Design

This study was developed as a systematic review, in agreement
with the Preferred Reporting Items for Systematic Reviews and Me-
ta-Analyses (PRISMA) guidelines [9,10]. Its protocol was submit-
ted and registered with the International Prospective Register of
Systematic Reviews (PROSPERO), having the registration number
CRD42022321620.

Search Strategy

This systematic review was conducted from December 2021 to
March 2022 in three databases: MedLine (PubMed), Web of Science
and Scopus. Keywords were selected according to the previous knowl-

edge of the investigation team. Therefore the final search results were
identified through the use of the following Boolean expression, in all
databases: (Caregivers OR Carer OR Caring OR “Nursing Home” OR
“Residential Homes” OR “Health Provider”) AND (“Nutritional Status”
OR Nutrition OR “Body Composition” OR “Nutritional Assessment”
OR “Body Mass Index” OR Weight OR Obesity OR Adiposity OR “Waist
Circumference” OR “Hip Circumference” OR “Sagittal Abdominal Di-
ameter” OR “Mid-upper Arm Circumference” OR “Calf Circumference”
OR Skinfold OR Anthropometry OR “Food Consumption” OR “Food
Habits” OR “Nutritional consumption” OR “Food Choice”).

Eligibility Criteria

The eligibility criteria used to establish which studies should be
included is displayed at Table 1. Moreover, only articles that were al-
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ready published in English and Portuguese were added to this sys-
tematic review. In this systematic review, the snowballing technique

Potencially eligible

procedure was used by checking all the selected articles references in
order to find more relevant information [11].

l Unlmown aligibility (n=5616)

Examined for eligibility | 23367
Instifntionalized (n=231)
Fasidents m Portuzal for less than 1 vear (n=411)
Languages different from Portugusss (1=203)
Incorrect or insufficient mformation (n=2323)
Deads (n=81)
- Decreasad physical abalities or mmpaired cognitive (n=630)
Confirmed eligible 19635
Fefusals (n=10811)
MNissmg the first mterview (n=2132)
+ Incomplate mteriew (n=119)
Participants 6553
l Only performed the first mterview (n= 742)
Participants who did 5811
both interviews l
Included in this study 1153
5 63
Children Adolescents
3-9 years 10-17 vears

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. (IN HERE).

Study Selection and Data Extraction

Two researchers screened titles and abstracts to apply the eligi-
bility criteria and, in case of disagreement, a third one confirmed the
process. Then, two reviewers extracted data and the other checked.
None of the reviewers were blinded to the journal titles nor to the
authors’ name. Finally, it wasn’'t required to contact the authors of
the reviewed articles to obtain extra information, since all the nec-
essary data to answer the study objectives was already displayed in
the published articles. The main results of the eligible articles were
assembled in Table 2, to summarize them. This table describes the

country, study design, types of caregivers and care recipient, meth-
odology, scoring, sample characteristics and nutritional status’ out-
comes of the included studies. Identified studies were de-duplicated
via Systematic Review Assistant-Deduplication, followed by a manual
search in Endnote [12,13]. As it’s shown in Figure 1, a total of 24 full-
text studies were assessed for eligibility and 17 matched the inclusion
criteria and were included in the qualitative synthesis.

Quality Assessment

Cohort and case-control studies included in this systematic re-
view were evaluated from 0 to 9 stars through Newcastle-Ottawa
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Scale (NOS) [14]. For the reviewed cross-sectional studies, it was ap-
plied the NOS adapted version, which has been previously used for
this purpose, with a quality score that ranges between 0 and 8 stars
[15-17]. In case of disagreement, reviewers debated until reaching a
consensus.

Results

The key results of the 18 selected articles (fourteen cross-section-
al, three cohorts and one case-control) are displayed in table 2. Most
of these studies were developed in America, specifically at United
States of America [18-28], four were conducted in Europe [29-32],
two in Asia [33,34]. and one in Oceania [25] The sum of all the sam-
ples comprised 152357 individuals (of which 40765 were caregivers),
and the gender distribution differed between studies, with 0% [28] to
75% [35] males. Regarding the type of caregiver, 17 studies included

informal caregivers and one [25] formal caregivers. As for the person
that was being cared, seven were about people taking care of elders
[19-30], three had adult care recipients [33-35], one included caregiv-
ers of children [20], and seven didn’t specify [21-34]. Regarding the
reason for dependence, six articles mentioned people with dementia
(particularly, Alzheimer’s disease) [18-29], two referred people with
cancer [33-35], one about elderly spousal [30], one of children with
Autism Spectrum Disease [20], one of people in nursing homes [25],
one of people with intellectual and developmental disabilities [28]
and the remaining six didn’t mention the cause of dependence [31-
34]. Respecting quality assessment, the mean * SD quality score of
cross-sectional studies was 5,00 + 1,31 (min: 3; max: 7) and of cohort
studies was 5,67 + 0,47 (min: 5; max: 6). Lastly, the only case-control

study had a quality score of 5.

Table 2: Characteristics of the included studies, evaluating the nutritional status of formal and/or informal caregivers.
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Type of . )
Gutlicy Country 8T Caregiv- et RiCEoo I Eecel Scoring Outcome Nutritional Status | QU2LtY
(year) Design or age and sex ing cared ogy Score
MNA
> 24 normal
nustgttlggal n=21 (23,3%) malnourished
17 to 23.5 at n=37 (41,1%) at risk of mal-
risk of malnu- nutrition
trition n=4 (4,4%) normal nutrition-
<17 malnour- al status
ished BMI = 23,8 + 4,1 kg/m?
_ L. n=8 (8,9%) obese
TI\(/)[mEirlﬁ’ Inf | n=0 Elders with Nui\fiir?;nal BMI n=4 (4,4%) weight loss > 3k
2815 : Ital Cross-sec- erla;);nilj_ 75,3+9,8 Alzhei- Assessment ’ 8 =K 6
( ) y tional o Ifg years mer’s (MNA) + < 18,5 Under-
[29] disease Body Mass weight
46,7% male Index (BMI) Caregivers’ higher MNA
18,5-24,9 Nor- scores are correlated with
mal higher educational level
(r=0,469, p<0,001) and big-
25'3V9£g?1‘t’er' ger BMIs (r=0,405, p<0,001)
There is also a correlation
30'3(%9 OII)ese between MNA and age,
ass with a decrease of MNA
score associated with older
35'3cglfsgﬁese ages (r=-0,566, p<0,001)
> 40 Obese
Class III
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Non caregi-
vers
n =45925 Informal caregivers have
bigger odds of being over-
General Infgr- < 18,5 Under- weight (OR=1,09 (1103_1,15),
mal Caregi- weight p< 0,01) and being obese
vers (1,17 (1,12-1,23), p< 0,001)
18,5-24,9 Nor- ! / NS
n = 12044 mal than non-caregivers
Gottschalk, 5614155 People 25.29,9 Over- Infq:}rlrlgl caregwer of person
Setal United Informal ears with and weight with dementia were more
(2020)' States of Cross-sec- Caregiv- ¥ without de- Body Mass likely to be obese (OR=1,25 6
. tional & o . Index (BMI) (1,08-1,45), p< 0,01) than
America er 37% male mentia (of 30-34,9 Obese e P
18 Class 1 non-caregivers
[18] Inf | any age)
orma . .
Caregivers of 35-39,9 Obese Inforr.n‘:il careglvers s
erson with Class 11 caregiving intensity +40h
P dementia have bigger odds of being
> 40 Obese overweight/obese than the
n=1214 Class III ones with less caregiving in-
tensity (OR=1,22 (1,06-1,40),
59,7138 p<0,01)
years
33,8% male
< 18,5 Under-
weight
18,5-24,9 Nor-
mal
=47 BMI = 32,2 7,7 kg/m?
Carpenter, ) Elder with 25-29,9 Over-
CAetal. United | ~ ' o | Informal 575479 Alzhei- Body Mass weight n= 25 (53,0%) obesity :
(2020) States of tional Caregiv- , Index (BMI 4
America tona ers years drper S ndex (BMI) 30-34,9 Obese n=15 (32,0%) overweight
[19] 13% male 1sease Class I
35-39,9 Obese
Class 11
240 Obese
Class III
At baseline:
MNA short 26 (33,3%) at risk of malnu-
form: score >12 trition or malnourished.
normal Nutri- o . o
o tional status; 67,7 A)) frail, 44 (56,4047)
n at baseline= score between pre-frail and 2§ (35,9%)
82 Mini 8 and 11 at risk non-frail.
. n after 16 Nutritional ,Of malnutri- After 16-months follow up:
Poltle;(’)fge’[ Cohort Informal months fol- Elderl Assessment tlorll; sc01.‘eh<8
al. (2018) Belgium (16 months Caregiv- | low up =78 S ouse}; (MNA) malnourished | 26 (33,3%) lost at least 4,5kg 5
[30] follow up) ers ; short-form + | = ;0 4 Frailt 9 i
p mean age = 80 Fried frailty y 16 (20,5%) worsened their
years phenotype Phenotype: nutritionaldstatus but
. MNA’s median wasn't
46% male 0 fp9111.1ts: n(;n statistically different from
rail; 1 or baseline (12 vs 12; p=0,38)
points: pre-
fr al}i 3,4 or 5 |28 (36,0%) deteriorated their
points: frail frailty status: 21 (27,0%) be-
came pre-frail and 7 (9,0%)
became frail (p=0,02)
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BMI
Caregivers of children with
Informal < 1%:75eiUE?er- ASD
Caregivers of &
children with 18.5-24.9 Nor- BMI = 28,6 + 8,5 kg/m?
Autism Spec- " mal
trum Disorder 6 (24,0%) overweight and 7
(ASD) 25-29.9 Over- (28,0%) obese
n=25 weight HEI score = 61,9 +2,6
38.6+5.8 Children Body Mass 30_3325(3?9% Caregivers of children with-
Li XS, et al years with Index (BMI) out ASD
2017) | conited | Informal Auti ¥ 35-39,9 Obese
(2017) States of TOSSSEC™ | Caregiv- 8 % male ausm y BMI=31,1+75kg/m? 5!
; tional Spectrum Class I
20 America ers icord 2010 Healthy
(201 Informal Disorder | Eating Index | 5 40 Opese | © (200%) overweight and 14
Caregivers (ASD) (HEI) B (47,0%) obese
of children Class III
without ASD HEI HEI score =57,4+2,4
n=30 . No significatively differenc-
0'to 100 points es were found in relation
34,7 6,1 The higher to BMI and fooc_l quality'of
ears caregivers of children with
y the score, the .
. greater the and without ASD, through
7 % male adherence to a HEI (p—O,ZSta.and1 p=0,20,
healthy dietary Tespectively)
pattern
Female
Caregiving was associated
BMI with higher waist circum-
t baseline = ference (RR=2,92 [95% CI:
e <18,5 Under- 1,82-4,02]) and body fat
weight percentage (RR =1,90 [95%
age groups 18,5-24,9 Nor- C1:1,21-2,58))
3864 (41%) mal Younger caregivers had
between 16 higher levels of BMI
and 44 years 25-29,9 Over- | (RR=1,42; 95% CI: 0,49-2,35)
weight and higher waist circum-
3617 (38,4%) ference (RR =2,93; 95% CI:
between 45 30-349 Obese 0,86- 5,00)
and 64 years Fullut N ]
ull-time worker caregivers,
o 35-39,9 Obese
Lacey RE, 1940 (20,6%) Body Mass Class II aggd 16 to 44 years, had
McMunn Cohort over 64 years Index (BMI) particularly high levels of
A, WebbE | United Informal Nonspec- | +Waist Cir- | 240 Obese | BMI(RR=2,07;95% CI: 0,16- ,
(2018) Kingdom (3 years Caregiv- Informal ified cumference Class III 3’9?)’ waist OCll‘Cumference 6
follow up) ers Caregivers + Body Fat (RR=4,01; 95% CI: 0,21- 7,80)
[31] fror 3 Percentage | Waist Circum- | and body fat percentage
nater g;a;s ference cut | (RR=3.67;95% CI: 1,00-6,35)
1282 point Of. mn- Full-time worker caregivers,
creased disease aged > 65 years, had even
33,7% male risk: higher levels of BMI (RR=
> 94cm male | 7/06; 95% CI: 3,38-10,74) and
Non-Care- higher waist circumference
givers > 80cm female (RR=34,09 [95% CI: 22,82-
fror 3 45,36])
nfaﬁer years Body Fat Per-
0 %‘f;gp B centage Male
43% mal Measured in a Paljt-time formal work
o male bioimpedance | caregivers had higher levels
scale of BMI (RR=2,42; 95% CI:
0,64-4,21) and waist circum-
ference (RR=6,33; 95% CI:
2,23-10,44).
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Informal
Caregivers < 18,5 Under-
weight
n=>5%
18,5-24,9
50,8 +1,03 Normal
Horn- years
25-29,9 Over- . P
er-Johnson, United Informal | 50,2% male weight T_here isn'ta mgmﬁcahve
W etal. States of Cross-sec- Caregiv- Non spec- Body Mass higher chance of informal 6!
(2015) America tional ers Non-caregiv- ified Index (BMI) 30-34,9 Obese | CAreslvers lgemg obese (OR
Class 1 =1,31;95% CI, 0,97-1.7)
[21] ers ass
n = 2278 35-39,9 Obese
Class 11
47,2 +£0,57
years > 40 Obese
Class III
40,5% male
Informal Female
Caregivers <18,5 Under- )
weight BMI at baseline and after the
n=281 follow up wasn't signifi-
18,5-24,9 catively different between
69,8 8,0 Normal caregivers and non-caregiv-
Con. years ers (25,1 vs 25,1 kg/m? and
Vitaliano Case-con Elderly 2529,9 Over- | 25,6 vs 25 kg/m2, p >0,05).
. rol o .
PP, et al. United Informal 36% male spouse Bodv Mass weight
(1996) States of (15-18 Caregiv- with Alz- In dez BMI) Caregivers gained signifi- 5
America months ers Non-caregiv- heimer’s ( 30-34,9 Obese | cantly more weight (1,4kg)
[22] follow up) ers disease Class I than non-caregivers (p<0,05)
n =286 35-39,9 Obese Male
Class II
69,1+5,6 Caregivers’ BMI at baseline
years > 40 Obese and after the follow up was
Class II1 significatively higher than
30% male controls’ BMI (p<0,05)
Dichotomous
variable ‘jHas 38 (19,0%) reported weight
Fredman n =200 g’r?gilé;"s’gégg changes since they ve be-
L, Daly MP | United Cross-sec Informal Non spec decreased comecaregiver
_sec- .y - . , }
(1997) States of tional Caregiv- | 61153 years ified Weight by more than 15 (7,5%) gained 4,5kg or 4
America ers
[23] 299 male 10 pounds more kg
(4,5kg), since
you became a | 23 (11,5%) lost at least 4,5kg
caregiver?”
Younger caregivers were
more likely to gain weight
Dichotomous and older caregivers were
variable: more likely to lose weight
1l “"How has (p<0.00D)
Gallant n =233 Elder . . .
MP, Con- . your weight After becoming caregivers:
United Informal spouse
nell CM States of | "TOSSC | Caregiv- | 30 to 92 years | with Alz- Weight changed 3!
(1997) . tional & y . & since you 55 (44,7%) females and
America ers heimer’s . . o ;
47% male di first noticed 14 (13,1%) males gained
[24] ? Isease problems with >20,0% of their weight
your spouse’s (p<0,001)
memory or
behaviour?” 22 (17,9%) females and 30
(27,1%) males lost = 5% of
their weight (p<0,001)
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35-39,9 Obese
Class II

> 40 Obese
Class III

ors (prevalence ratio 1,8;
p=0,001)

BMI
< 18,5 Under-
weight
18,5-24,9
Normal 22 (22,0%) were obese
25-29,9 Over- o .
weight 50 (49,0%) were overweight
67 (66,0%) with high waist
30-34,9 Obese circumference
Class I
35-39,9 Obese Accordllr;igdte(iiﬁeiﬁ,trahan
n beginning Body Mass Class I & '
=373 Index BMI) | 40 gpose | 40 (40,0%) didn't eat enough
Beesley Cohort n after 2 years + Waist Cir- " Class 11 fruit
VL, et al. ohor Informal | follow up = Women cumference
(2011) Australia (2 years Caregiv- 101 with ovari- | + Australian Waist Cir- | 51 (80,0%) didn’t eat enough 6
fougw up) ers mean age = an cancer fruit and cumference vegetables
[35] P 58 (22 to 84 vegetables cut point: . .
years) reco?;é?énda_ of increased After becoming caregivers:
75% male diseaserisk | 35 (35,0%) gained weight,
> 04 with 27 (27,0%) changed
94cm men their BMI to overweight or
> 80cm obese
women More than 80 caregivers
Australian (>80,0%) didn’t change
ustratia their fruit and vegetables
food recom- .
L consumption
mendations:
2 servings of
fruit
5 servings of
vegetables
n=172 Cancer survi- 2 (1,0%) lost weight
Skalla KA, vor Web-
etal. (2013) | | panon Cross-sec- ICIEI?;‘I?\?} 549+115 | Adults with | based needs A;l]teoi rﬁlto(a);tgd 41 (24,0%) gained weight 5t
tional & ears cancer assessment e1g
y ting ch.
[33] €rs survey (CS- eating changes 5 (3,0%) struggled with
16% male WEBS) eating
< 18,5 Under-
weight
18,5-24,9
Normal 301 (36,0%) with obesity
Miranda n =836 25-29,9 Over- Younger caregivers (<40
H, etal. United Formal Elders at weight years) exposed to four or
(2015) States of Crtc? ss-slec- Caregiv- 388128 nursing IBc:ldy l\giﬁ five stressors had higher 6?
America tona ers years homes ndex (BMI) 30-34,9 Obese | risk of obesity, compared to
[25] 9% male Class I the ones with no stress-
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< 18,5 Under-
weight
185-249 Mean BMI = 26,8 £ 4,5 kg/
T, 2
Normal o
n=1380 BMI is significatively
Hajek A, et Informal 25_3\,951 (})Jer- superior when they take
al. (2017) | German Cross-sec- Caregiv- 63,4+104 Non spec- Body Mass & care of someone more than 5 6
y tional erg years ified Index (BMI) | 50 34 9 Obese hours/week
(32] i
40% male Class I (273 +4,7 kg/m? vs 26,5 +
35-39,9 Obese 42 kg/m?; p=0,001)
Class II
> 40 Obese
Class III
Caregivers <18,5 Under-
n=1761 weight
36,1 (18-64 185247
years)
>
V\}Slt]lrt(;nl United Informal | 16:2% male 25-299 ?\:er— kgP/rrc;lzavlve:s(‘;le’to sfilgrlz/i[flic_a%iz;zly
2[’)8 " al States of Cross-sec- Caregiv- Non spec- Body Mass welg different between informal &
( ) America tional I‘ES; Non-caregiv- ified Index (BMI) 30-34.9 Obese caregivers and non-care-
[26] ¢ ers Ciass I givers [711 (40,4%) vs 5732
(38,5%), p=0,937]
n = 14890 35-39,9 Obese
39,2 (18-64 Class IT
years) > 40 Obese
24,7% male Class Il
Caregivers
n =46
64,07+ 11,11 Caregivers and non-care-
Acton GJ years Elderly Health-Pro- givers’ nutrition score (24,6
(2002 | United | o o e | Informal 15% male spouse moting +5,02vs 26,1 +4,1, p>0,05)
) States of tional Caregiv- | Non-caregiv- | with Alz- Lifestyle 9 to 36 points wasn't significatively 3!
27] America ers ers heimer’s Questionnaire different
= disease I
n=>50
66,64 + 2,04
years
13% male
<185 Under- | 51 (39,0%) caregivers aged <
weight 60 and 30 (39,4%) aged > 60
years had obesity, being not
n =206 11\8{5_24’19 significatively different from
orma each other
58,3+9,8 .
. ! o Adults with 25-29,9 Over- .
YamakiK, | 55004 Informal | Y27 (63,1% intellectual wei h:er Caregivers of b.Oth. group
etal. (2009) | gitos of Cross-sec- Careeiv- with 40 to and devel- Body Mass & ages presented significantly 31
. tional & 59 years and Index (BMI) bigger percentages of obe-
America ers o opmental 30-34,9 Obese . .
[28] 369% with> | 1. e Class I sity than the ones found in
60 years) the general population
0% male 35999 Obese | (30,0% and 39,4% VS 28,5%
[95% CI: 25,7-31,5] and
> 40 Obese 25,3% [95% CI: 22,4-28,4],
Class III respectively)
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Full-time
Caregivers
n =3909
years
48,4% male < 18,5 Under-
Part-time weight
Caregivers Full-time Caregivers
18,5-24,9 N
n =16436 Normal 1020 (26,1%) obese
) years 747 (19,1%) overweight
Yiengprug- 47.5% male 25-29,9 Over- Part-time Caregivers
SZY?;O\{&; t Thailand Cross-sec- gfgr?s} ’ . Non spec- Body Mass weight 3715 (22,6%) obese -
' tional er‘g NO“‘Zi;egIV' ified Index (BMI) | 54 4 4,9 Obese 3221 (19,6%) overweight
[34] Class I Non-caregivers
n =3930 153990 8500 (21,6%) obese
ears -39, ese 9 .
y Class 11 7201 (18,3%) overweight
43,8% male
Unknown > 40 Obese
Caregiver Class III
Status
n = 874
years
54,3% male

Note: "Newcastle-Ottawa Scale adapted version for cross-sectional studies (0-8 points)

“Newcastle-Ottawa Scale for cohort studies (0-9 points)
*Newcastle-Ottawa Scale for case-control studies (0-9 points)

Type of Caregiver (Informal Vs Formal Caregivers)
and Who they Take Care of

The majority (n=17) of the articles included in this systematic
review targeted informal caregivers’ nutritional status and only one
studied formal caregivers. This one indicated that 36% [25] of the
formal caregivers where obese whereas informal caregivers’ obesity
prevalence went from 8,9% [29] to 53% [19].

Nutritional Status Measures

We observed 10 different types of methodology used to assess the
nutritional status of caregivers, namely Body Mass Index (BMI), waist
circumference, body fat percentage, auto reported weight fluctuation,
Cancer Survivor Web-Based Needs Assessment Survey (CS-WEBS),
Mini Nutritional Assessment (MNA), Fried Frailty Phenotype, Healthy
Eating Index (HEI), Health-Promoting Lifestyle Questionnaire II and
Australian fruit and vegetable consumption guidelines. However, the
one that stood out as the mostly used was BMI, a math formula that
describes the body weight-height relationship [36,37]. This indicator
was used as the only source of information regarding the nutritional
status, in 9 articles [18-34], and as a complement of other types of
measures, in 4 articles [20-35]. In two articles, waist circumference
was assessed with a tape measure, by a nurse [31] or by the study
participants themselves [35], to establish adiposity levels (combined
with other methods) in 2 articles. Furthermore, body fat percentage,

estimated by a bioelectrical impedance digital scale, complemented
the evaluation of adiposity in one of these articles [31]. Two of the
studies had an auto reported weight fluctuation as a dichotomous
variable, after a direct question, as an indicator of nutritional status
variations after becoming a caregiver.

Plus, an adapted version of CS-WEBS, a questionary composed by
72 questions distributed in 4 domains (physical, psychological, social
and spiritual), was the chosen method to assess weight and eating
modifications in one article [33]. MNA was applied in 2 studies that
had an older sample age. One article used the full form of MNA, with
18 questions regarding anthropometric, overall, diet and subjective
assessment, and the other article used the MNA short-form that in-
cluded 6 items related to diminishing appetite, weight loss, BMI,
movement efficiency, emotional strain and neuropsychological com-
plications [29,30]. Moreover, Fried Frailty Phenotype was also used
in one elderly sample, thru the assessment of the following compo-
nents: unintended weight loss superior to 4,5kg in the last 12 months,
fatigue, sedentarism, slow walking pace and grip strength (used to
measure weakness) [30]. Regarding food quality and/or dietary
patterns assessment as an indicator of nutritional status, 3 distinct
methodologies were executed in different studies. One study used the
2010 HE]J, that assesses the adequacy of the usual consumption of 15
nutrients and 12 food groups, according to American guidelines [20],
while another article used the Health-Promoting Lifestyle Question-
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naire I, which is a 4-points scale that evaluates the frequency of 52
behaviors regarding six dimensions (nutrition, physical activity, spir-
itual improvement, social relations and health accountability), each
one of them with their own score and a final score related to all do-
mains [27]. Lastly, another study requested that participants recalled
the number of fruit and vegetable servings they usually consume per
day, to assess if they fulfilled Australian recommendations [35].

Caregivers’ Nutritional Status

Of the 18 reviewed articles, seven compared caregivers with
non-caregivers’ nutritional status [18-31]. Of these, four found sig-
nificant relationships between being a caregiver and having a poorer
nutritional status [18-31]. Considering BMI values, its mean ranged,
in this systematic review, from 23,8 + 4,1 kg/m2 [29] to 32,2 + 7,7 kg/
m2 [19], and the prevalence of obesity and overweight rounded from
8,9% [14] to 53% [19] and from 20% [20] to 49% [35], respectively.
Concerning the auto reported impact of caregiving on weight changes,
the prevalence of weight gain, in five studies, ranged from 7,5% [23]
up to 44,7% [24] and of weight loss prevalence, in four studies, var-
ied between 1% [33] and 33% [30]. Moreover, one study determined
that caregivers gained significantly more weight than non-caregivers
[22]. In regards of waist circumference, one study established an as-
sociation between caregiving and higher abdominal adiposity [31].
Another study presented a high prevalence (66%) of caregivers with
unhealthy/big waist circumference values [35]. Through the MNA
application in two studies, 33,3% (n=26) to 64,4% (n=58) of older
caregivers were identified as malnourished or at risk of malnutri-
tion, although there was no statistical evidence of getting minor MNA
scores throughout the time [29,30]. Besides, one of the manuscripts
found that caregivers’ MNA and BMI were positively correlated [29].
Concerning the use of the Fried Frailty Phenotype in one article, 7,7%
(n=6) and 56,4% (n=44) of the elderly caregivers were, respectively,
frail and pre-frail. Further, 36% (n=28) of the whole sample signifi-
cantly deteriorated their frailty status, transitioning either to pre-frail
or to frail [30]. Regarding food quality assessed in one study, although
a large number of caregivers didn’t eat enough fruit (n=40; 40%) nor
vegetables (n=81; 80%), this tendency wasn’t aggravated with the
process of caregiving. Also, several caregivers didn’t meet the Ameri-
can recommendations of vitamins D and E, calcium, potassium, folate
and fiber [20]. Another article stated that there was no evidence that
caregivers’ nutrition score was different comparing with non-caregiv-
ers [27].

Factors Related to Caregivers’ Nutritional Status

In this systematic review it was found that sociodemographic
characteristics influenced caregivers’ nutritional status. Thus, care-
giving was associated with higher levels of adiposity for women,
particularly the younger women; also, when they worked full-time
and their age was in the range of 16 to 44 years or over 64 years-old,
they had even higher BMIs and waist circumferences; men combin-

ing part-time paid work with caregiving had higher levels of adiposity
than non-caregivers of the same gender that were full-time workers
[31]. Nevertheless, another article found that younger formal caregiv-
ers were more prone to weight gain, whereas older formal caregivers
were more likely to lose weight [24]. Moreover, another study real-
ized that caregivers with less than 40 years and that were exposed
to four or five stressors had a higher risk of obesity, compared to the
ones with no stressors [25]. Conversely, another study didn’t find sig-
nificative differences in the prevalence of obesity according to care-
givers’ age [28]. Furthermore, regarding the time impact of caregiving
activities, it was found in one study that caregivers with tasks that
lasted more than five hours per week had significatively higher BMIs
[32]. Finally, one study found that two sociodemographic characteris-
tics, level of education and age, also had an influence on malnutrition
[29]. More specifically, it was found a positive correlation of caregiv-
ers’ MNA with their level of education and a negative correlation with
caregivers’ age [29].

Discussion

This study was designed to review and synthesize information
about informal and formal caregivers‘ nutritional status and the cor-
responding nutritional status measures used described in the litera-
ture. To our knowledge, this is the first work that systematically re-
viewed this issue.

Nutritional Status Measures

BMI is a broadly used method in public health to estimate mor-
tality and morbidity, due to its convenience (it’s free, fast and simple
to use) and trustworthiness [36,37]. Thereupon, it's understandable
that 70,6% (n=13) of the articles reviewed included this nutritional
status screening method. However, BMI has the limitation of being
incapable to distinguish body composition (in other words, percent-
age of adipose vs lean tissue) [37]. Consequently, the four articles that
used BMI alongside one or two other instrument(s) were capable to
reveal a more comprehensive perspective of caregivers’ adiposity
levels. Waist circumference is a marker of abdominal adiposity com-
monly used in the literature, in combination with BMI [37]. In this
systematic review, this nutritional status method was referenced in
11,1% (n=2) articles. This perimeter has two major assets:

1. Its simplicity (the only resource required is a non-stretch
tape measure);

2. Its ability to predict cardiovascular diseases risk [37].

Nevertheless, this measurement it’s only valuable in overweight/
obese people, otherwise its data won't offer a relevant health input
[37]. It is important to considered that this measurement has a stan-
dardized protocol. However, one of the studies used values obtained
by untrained people (study participants), which reduces the reliabil-
ity of the results [35-37]. Body weight, likewise as BMI, can’t identify
fat and muscle mass [37]. Thereby, this isn’'t the most accurate mea-
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sure reported in this systematic review (n= 2 articles), since weight
variations may be related to an increase/decrease of fat, muscle and/
or water [37]. Still, weight changes, particularly unintentional weight
loss can be used as a health status predictor because of its association
with a set of diseases, such as cardiovascular and liver complications,
cancer, diabetes and arthritis [38]. The only informatic tool that ap-
peared in the present systematic review was the CS-WEBS, which is
an online questioner that addressed questions regarding weight and
eating behaviors changes [33]. This tool main strengths are the fol-
lowing ones: [1] the fact that has really low complexity to answer and
[2] the presence of an algorithm that only enabled the exhibition of
questions that were relevant to the caregivers’ context, diminishing
the response fatigue and abandonment of the survey [33-39]. On the
other hand, since internet access it's mandatory to conduct this meth-
od, it’s not available to everyone and, consequently, the study that
used CS-WEBS may not be representative of the whole population
[33-39]. MNA appears in 2 articles (11,1%) of this manuscript. In fact,
this tool is the commonly used tool regarding older adults’ nutritional
screening. Besides, both full and short MNA forms are validated and
considered the standard to scientifically support rather than other
nutritional assessment instruments [40].

Another vulnerable characteristic that is associated with aging
is frailty, a clinical condition whose operational definition hasn’t yet
been consensually defined [41]. Still, frailty is considered a process
that changes over time (individuals’ frail status can be either im-
proved or deteriorated) and it is characterized by difficult, or even
impossible, recovery from numerous health traumas [30-41]. Cur-
rently there isn’t a recognized golden standard to assess frailty. How-
ever Fried Frailty Phenotype is one of the tools that has been widely
used and acknowledge as an adequate method [30-41]. In this review,
this tool is used in 1 article (5,6%). Further, one of the analyzed stud-
ies screened MNA and Fried Frailty Phenotype, which a good prac-
tice and is coherent with what is described in literature, because
although there is a robust relationship between malnutrition and
physical frailty, both parameters should be assessed separately to give
a more meticulous overview of elders’ health status [40]. Diet quali-
ty was screened through HEI in one of the studies of this systematic
review, what granted a total score that’s both reliable and valid for
the American population [19-40]. This tool gives a broad information
because not only it includes nine items that assess diet adequacy and
three that evaluate the consumption of food groups with less nutri-
tional value, but also, both individual component scores and the final
(sum of all scores) score can give important information regarding
the person’s diet [20-42]. In another article of this review, the adher-
ence to a healthy dietary pattern was assessed through the recall of
fruits and vegetables daily intake, to compare it with the Australian
recommendations [35]. These two food groups may have been cho-
sen due to their well-documented inverse association with the risk of
all-cause mortality and certain non-communicable diseases, namely

cardiovascular diseases, stroke and cancer [43]. However, self-report
of fruit and vegetable consumption is usually overestimated, because
this method is linked with social approval bias, i.e., people report food
habits that are considered healthier, because that’s socially desirable
[44]. Nevertheless, informal caregivers showed a deeply inadequate
intake of fruit and, particularly, vegetables [35].

Caregivers’ Nutritional Status

BMI screening is important to assess health outcomes, since an
increased weight-height relationship is associated with a higher risk
of, not only, noncommunicable diseases, but also all-cause and car-
diovascular disease mortality [8-37]. Having this in mind, informal
caregivers might be more vulnerable to this health problems, since
one study showed that 35% of caregivers gained weight and 27% of
them became overweight or obese after starting to care of someone
[35]. On the other hand, overworked formal caregivers might also
have superior health risks, because each extra hour/week of provid-
ing nursing care services was associated with an increase of around
0,01 kg/m2 of their BMIs in another study [32]. The remaining stud-
ies that measured BMI in this review only assessed overweight/obe-
sity rates but did not establish any association with caregiving related
factors. Although, 14 of the 18 manuscripts that explored BMI in this
systematic review were cross-sectional (which makes it impossible
to investigate cause-effect associations), the importance of monitor
both informal and formal caregivers, to assure that they won't get
health complications inherent with a bigger BM], it’s still noticeable.
Additional anthropometric measures were described in the literature.
One of them was waist circumference, an abdominal adiposity indica-
tor, present in two of the 18 articles in this review. One of the studies
included found an association of caregiving with an increasing waist
circumference and body fat percentage [31]. Another study includ-
ed presented a prevalence of 66% of caregivers with elevated waist
circumference, according with WHO cut off points [35]. Therefore, al-
though more studies are needed to explore the impact of caregiving
in these indicators, it seems that caregiving is associated with higher
adiposity.

Furthermore, weight changes after becoming caregivers were
also assessed in six studies but the percentage values of either weight
gain or loss were inconsistent within studies, which is explainable by
the different criteria that was used, since studies established a cut-
off-point: two of them considered an increase/decrease of at least
4,5 kg [23-30], another considered losing three or more kg [29] and
another considered gaining more than 20% of their weight/losing
more than 5% of their weight [24]. The remaining two articles didn’t
specify their criteria of weight change. Malnutrition considering MNA
and frailty were also evaluated in two articles. However, only of two of
the five articles included that studied samples with older participants
used tools to screen these characteristics. The obtained results were
discrepant, with one of the samples having almost the double of care-
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givers malnourished or at risk of malnutrition than the other - 33,3%
[30] vs 64,4% [29]. The main reason that may be behind this discrep-
ancy is the type of care receipt. Caregivers of both articles were taking
care of their elderly spouses. However, the ones belonging to the study
with higher percentage of people without a normal nutritional status,
were taking care of people with Alzheimer’s disease, having has a big-
ger impact on caregivers’ nutritional status [29], perhaps due to the
great challenge posed to the caregiver. Nevertheless, all these values
of caregivers’ malnutrition/risk of malnutrition are problematic and
it'’s crucial to supervise older caregivers’ nutritional status. Regarding
frailty studied in 1 article, only 35,9% of caregivers were non-frail and
it turns out there was a significant worsen frailty status throughout
the time of 36% of the whole sample of caregivers [30]. This infor-
mation is a red flag not only for the caregivers themselves but also to
the people they’re taking care of, since frailty is associated with many
negative health outcomes that interfere with caregiving performance,
such as a higher chance of hospitalization and greater risk of physical
handicaps [45]. Lastly, even though caregiving wasn’t associated with
a worse diet in this review, the articles included shown that fruit and
vegetable consumption was inadequate, and caregivers didn’t meet
American recommendations of 6 nutrients. Having a nutritionally ad-
equate diet pattern, not only is vital to better health outcomes, but is
also a form of health-promoting self-care. As such, it is important to
promote healthier diet habits within caregivers [27].

Factors Related to Caregivers’ Nutritional Status

In this systematic review, five factors related to caregivers’ nutri-
tional status were reported: sex (1/18 articles), age (4/18 articles),
educational level (1/18 articles), caregiving intensity (1/18 articles)
and combining caregiving activities with a part-time/full-time job
(1/18 articles). Regarding sex, one study found that higher adiposity
was associated with female caregivers, but not with male caregivers,
which may have happened because most caregivers are usually wom-
en [31]. Concerning the three articles that studied age as a factor, two
of them noticed an association of younger ages (less than 44 or 40
years-old) with higher parameters of adiposity [25-35]. On the other
hand, another study found a negative correlation between caregivers’
MNA score and age, which means that older caregivers where more
susceptible to malnutrition, which goes in line with what’s descript
in literature regarding malnutrition and age for the over whole pop-
ulation [29]. Concerning level education, lower educational levels
were associated with worse nutrition outcomes in two studies, con-
cretely less educated caregivers presented minor MNA scores and had
an enhanced risk of excessive weight gain [29-35]. These results are
corroborated by a previously meta-analysis that found that malnutri-
tion was associated with lower education levels in older adults [46].
Respecting the frequency of caregiving work, caregivers who have a
higher caregiving intensity and those who cared for someone whose
disease impacted on their usual daily activities were considered an

overweight and obesity group risk, possibly since they have less time
to cook healthy food and to exercise [18-35].

Lastly, combining caregiving with a job also had a nutritional
impact on caregivers, concretely males that had a part-time job and
younger and older females with a full-time job, had higher values of
adiposity, perhaps because of the difficulty of balancing work-caregiv-
ing activities [31]. This systematic review has also some limitations.
Firstly, there are few studies that address the theme of informal and
formal caregivers’ nutritional status, which makes it difficult to ex-
trapolate results with confidence. Secondly, 12 of the 18 studies were
conducted in United States of America, which may reduce the geo-
graphic representativeness of the obtained results. Thirdly, 77,8%
(n=14) of the reviewed articles were cross-sectional, meaning that, in
these studies itis not possible to identify, in a concrete way, a cause-ef-
fect relationship. As such, it is considered mandatory to conduct more
studies (particularly prospective studies) focused in this thematic in
order to increase the level of evidence. Finally, it's important to men-
tion that three out of the 18 reviewed studies didn’t take into con-
sideration common cofounding variables, such as sociodemographic
characteristics (namely age, sex, ethnicity, highest educational level,
income and marital status), general health indicators and behavioral
risk factors. As for as we know, no systematic review has yet been
written with the aim systematize the existing information relating
to informal and formal caregivers’ nutritional status. As such, this is
the first systematic review that addresses this important matter. The
quality of the reviewed studies is also a strength as cross-sectional
studies, cohort studies and the case-control study had a good and
consistent quality score mean * standard deviation (correspondingly:
5,00+ 1,31; 5,67 £ 0,47; and 5,00 = 0,00).

Conclusion

Ten different types of methodology were used to assess the nu-
tritional status of caregivers, in this systematic review, such as: Body
Mass Index (BMI), waist circumference, body fat percentage, auto
reported weight fluctuation, Cancer Survivor Web-Based Needs As-
sessment Survey (CS-WEBS), Mini Nutritional Assessment (MNA),
Fried Frailty Phenotype, Healthy Eating Index (HEI), Health-Pro-
moting Lifestyle Questionnaire II and Australian fruit and vegetable
consumption guidelines. Of these, the one that was mostly used was
BMI. Regarding caregivers’ nutritional status, not enough evidence
of the direct impact of being a caregiver on their nutritional status
was found, however it appears to exist a high prevalence of excessive
weight, malnutrition, frailty and diet inadequacy in caregivers. Sex,
age, educational level, caregiving intensity and combining caregiving
activities with a part-time/full-time job were the factors most de-
scribed in this review as related to caregivers’ nutritional status.
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