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BASELINE FINDINGS OF CARENUTRITION INTERVENTION
(RCT) AMONG OLDER CAREGIVERS - RISK OF MALNUTRITION
AND INSUFFICIENT PROTEIN INTAKE

S. Kunvik'?, R. Valve?, K. Salminen', M. Salonoja’, M.H Suominen’

Abstract: Objectives: Older caregivers are vulnerable to nutritional problems, but only a few studies have examined their nutrition.
The purpose of this study was to determine the associations between nutritional status and nutrient intake among older caregivers.
Design: Cross-sectional analysis of baseline data from the CareNutrition randomized controlled trial (RCT). Setting: Community-
dwelling caregivers from the Western part of Finland in two different clusters. Participants: A total of 79 caregivers aged =65
with normal cognition were recruited for the study, all of whom had officially approved caregiver status by The Social Insurance
Institution of Finland. Measurement: Nutritional status was assessed by the Mini Nutritional Assessment (MNA), nutrient intake
by a three-day food diary, nutrition-related blood markers by laboratory tests, cognition by the Mini Mental State Examination
(MMSE), and other baseline characteristics were also evaluated using validated methods. Results: The majority of the caregivers
(79.7%) had a good nutritional status (MNA points >23.5), 19% were at risk of malnutrition (MNA points 17-23.5) and one person
(1.3%) already suffered from malnutrition (MNA points <17). The female caregivers were at a higher risk of malnutrition than
the males (26.5% vs. 6.7%, p=0.026). Depressive symptoms and medication were associated with decreased nutritional status,
and good health-related quality of life with better nutritional status. Mean protein intake was 1.0 g/kg IBW/d and 79.7% of the
caregivers (77.6% female, 83.3% male) did not consume the recommended protein intake of 1.2 g/kg IBW/d. Their intake of dietary
fibre, folate and vitamin D was also insufficient. Conclusion: Every fifth caregiver was at risk of malnutrition. The females were
at a higher risk than the males. Most of the caregivers had insufficient protein intakes. These findings confirm the importance of

investigating the nutritional status of older caregivers and indicate a need for preventive nutritional guidance.
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Introduction

The world’s population is ageing, and as a
consequence, the number of older people with disabilities
and chronic diseases who need support and assistance
will increase (1). Informal caregivers provide valuable
services to people with long-term care needs. Europe has
approximately 100-125 million caregivers (2). In Finland,
about 350 000 caregivers help their relatives or loved
ones, and in 2013, roughly 42 500 caregivers received
support for informal care from their municipality. Half of
these caregivers are =65 years old, and every fourth >75
years old. More than half are female and the majority take
care of their spouses (3, 4).

Informal care is extremely important in the context
of an ageing population, the increasing pressures on
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public finances, and rising life expectancy at older ages
(5). Concern has been mounting about the health and
welfare of people who provide informal care for family
or friends with chronic illnesses. Older caregivers are
often under a heavy burden and suffer from health
problems themselves (6). They are at an increased risk
of stress, depression and other health complications
that can increase the risk of nutritional problems (7-10).
Many factors increase this risk among older caregivers
because ageing is accompanied by numerous cognitive,
psychological and social factors, which may expose older
people to inadequate nutrition and poorer well-being (11).

Studies have found the prevalence of malnutrition
in community-dwelling older people to be 1%-5%,
and one in four to be at risk of malnutrition (12, 13).
Among older caregivers, the prevalence of malnutrition
is around 5%, and about 16%-32% of caregivers are at
risk of malnutrition (14, 15). Intake of protein is also low
(<1 g/kg/d) among older caregivers (16). Insufficient
protein intake may contribute to age-related loss of lean
muscle mass, which can in turn lead to impaired physical
function (17). This can weaken caregivers’ ability to
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cope with everyday tasks and the provision of care. To
maintain bone mass, muscle mass, and strength, protein
intake should be 1.2-1.5 g protein/kg/d (18).

Relatively few studies have assessed the levels of
nutritional risk and nutrient intake among community
caregivers. Thus, our study aims to examine older (=65 y)
caregivers’ nutritional status and nutrient intake.

Methods

Setting

This cross-sectional study is part of a randomized
controlled intervention trial, CareNutrition, which
explores the effectiveness of tailored nutritional
counselling on protein intake and wellbeing among older
caregivers (=65 y) and people (=50 y) receiving care. In
this cross-sectional study, we focus on older caregivers.
The study was approved by the Ethics Committee of
the Hospital District of Southwest Finland. Informed
consent was obtained from the participants. The trial was
registered and described at the Australian New Zealand
Clinical Trials Registry, Trial Id: ACTRN12615001254583.

Participants

Caregivers were recruited for the study during nurses’
appointments, by inviting them to attend a caregivers’
well-being and health screening. These screenings were
organized in two clusters; Autumn 2015 and Spring
2016. We invited two groups of caregivers; those who
received care allowance from the Services for Disabled
People (caregivers =65 years) and those who received care
allowance from the Services for Older People (caregiver
240 years, informal carer =3 years). These criteria were
decided before this study began, and were based on the
recommendations of the Finnish Ministry of Social Affairs
and Health. All caregivers had a caregiver status officially
approved by The Social Insurance Institution of Finland.

If a caregiver showed an interest in the study during
the health screening, a nutritionist made a home visit
during which they provided oral and written information
about the study. Informed consent was obtained from the
caregiver if they fulfilled the inclusion criteria (all criteria
had to be fulfilled), which were: age of =65 during the
study year, informed consent, an officially confirmed
caregiver status, living at home, and normal cognition
(geriatric assessment MMSE points <25, if assessment was
needed). If the caregiver participated in the study, the
data from the nurse’s appointment were used as baseline
measurements.

In autumn 2015 and spring 2016, we sent an invitation
to a health screening to 368 caregivers, of whom 169
agreed to attend (Figure 1). During the health screening,
92 participants expressed interest in participating in
the study. Ten were too young to participate. During

the nutritionist’s first visit, a further 13 caregivers were
excluded from the study for not meeting the inclusion
criteria or declining to participate after the interview.
A total of 79 caregivers aged =65 were recruited for the
study.

Figure 1
Flow chart of participant enrolment

368 caregivers invited to health screening

v

169 caregivers participated in the health
screening in September 2015 — May 2016

:

10 excluded (age < 65 years)

'

92 volunteered for the CareNutrition study

!

13 excluded

- 7 did not meet the inclusion criteria (2
cognitive deficit, 3 age < 65 years, 2
informal care ended)

- 6 declined to participate after interview

A4

79 caregivers eligible for the study
participated

Measurements

Baseline measurements were taken during two
different appointments; the nurse’s health screening and
the nutritionist’'s home visit. The nurse’s appointment
was at the health care centre, with a trained nurse, and
included several assessments. Cognition was measured
by the MMSE (19), activities of daily living (ADL) by
the Katz index (20), instrumental activities of daily
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Table 1
Caregivers' baseline characteristics and nutritional status (MNA)

Characteristic All (n=79) Females (n=49) Males (n=30) P-value
Age, mean (SD) 73.7(6.2) 729 (5.9) 749 (6.7) 0.167
Spousal caregiver (%) 83.5 81.6 86.7 0.815
Reason for care (%) ICD-10
Mental and behavioural disorders (dementia) ICD-10; FOO-F99 30.3 28.3 30.3 0.362
Diseases of the circulatory system ICD-10; 100-199 355 39.1 333
Education years, mean (SD) 10.1 (3.6) 10.1 (4.0) 10.1 (3.1) 0.874
MNA categories (%)
Normal nutritional status, >23.5 p. 79.7 73.5 90.0 0.026
At risk of malnutrition, 17-23.5 p. 19.0 26.5 6.7
Malnourished, <17 p. 1.3 0 33
BMI kg/m2, mean (SD) 28.1 (4.5) 27.9 (4.0) 28.3(52) 0.716
MMSE points, mean (SD) 274 (124) 27.6(2.3) 27.0 (2.6) 0.596
Depression (GDS-15)
Mean score, (SD) 2.8 (2.6) 3.1(2.6) 24(25) 0.139
Mild or moderate depression (%) 10.1 10.2 10.0 0.732
Severe depression (%) 1.3 2.0 0
Number of medications, mean (SD) 39@3.1) 4.0 3.0 37@3.2) 0518
15D score (HrQol) 0.9 (0.01) 0.9 (0.08) 0.9 (0.09) 0.529
ADL points, mean (SD) 5.9(0.3) 5.9(0.3) 5.9(0.3) 0.455
IADL points, mean (SD) 7.9(0.3) 8.0(0,3) 7.8 (04) 0.008
Five Times Sit to Stand Test, seconds, mean (SD) 13,8 (3.3) 140(34) 13.6 (3.2) 0.643
Hand-grip strength, dominating hand (kg) mean (SD) 30.9 (10.8) 25.8(5.9) 39.0(11.8) 0.000
AUDIT, points, mean (SD) 2229 1.1(1.2) 4039 0.000
Harmful alcohol use (%), AUDIT 5.1 0 133 0.009

Differences between the characteristics of the females and males were tested using the Chi Square test or Fisher’s exact test when appropriate, for categorical variables; the Mann
Whitney U-test for non-normally distributed continuous variables and Student’s T-test for normally distributed continuous variables;SD= standard deviation; ICD-10 =International
statistical classification of diseases and related health problems (28); MNA= Mini Nutritional Assessment (25); BMI= Body Mass Index: recommended BMI for older people 24-29 kg/
m2 (29); MMSE= Minimental State Examination: 24-30 normal cognition, 18.24 mild dementia, 10-18 average dementia, 0-10 severe dementia (19); GDS-15= Geriatric Depression
Scale: 0-5 points no depression, 610 points mild or moderate depression, 11-15 points severe depression (30); 15D-square= Health-related quality of life square: 0= poor quality of life
and 1= good quality of life (26); ADL= Activities of Daily living: 0—6 points, higher score indicating better functioning (20); IADL= Instrumental Activities of Daily Living: 0-8 points,
higher score indicating better functioning (21); AUDIT= Alcohol Use Disorders Identification Test: total scores of 8 or more are indicators of hazardous and harmful alcohol use, as

well as possible alcohol dependence (24)

living (IADL) by the Lawton-Brody questionnaire (21),
lower extremity muscle strength by the Five Times Sit to
Stand Test (22), depression by the Geriatric Depression
Scale (GDS-15) (23), medication by an open question,
and harmful alcohol use (alcohol consumption, drinking
behaviours, and alcohol-related problems) by the Alcohol
Use Disorders Identification Test (AUDIT) (24). An
experienced geriatrician reviewed the health screening
papers. After the nurse’s appointment, a nutritionist
made a home visit. Nutritional status was assessed by
the MNA (25), health-related quality of life (HRQoL) by
the 15D measure (26), and both-hand grip strength (27)
using a Jamar Hydraulic Hand Dynamometer (Jamar
Bolingbrook IL 60440-4989). The hand-grip strength of
each hand was measured two or three times and the

best result from the dominating hand was taken as the
result. Nutrient intake was assessed via the three-day
food diaries that caregivers returned by mail after the
nutritionist’s home visit. We analysed the food diaries
using the Finnish National Food Composition Database,
Fineli. Ideal bodyweight (IBW) was used to calculate
protein intake/kg IBW/d. If the caregivers’ body mass
index (BMI) was between 20 kg/m2 and 30 kg/m2, we
used the actual BMI. If BMI was under 20 kg /m2, it was
adjusted to 20 and if above 30 kg/m?2, it was adjusted
to 30. Nutrition-related laboratory tests of plasma
25(0OH)D vitamin, complete blood count (haemoglobin
reported), plasma albumin, and serum prealbumin were
conducted in the Satakunta Central Hospital laboratory
(SataDiag, Finnish Accreditation Service, standards SFS-
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EN ISO/IEC 17025:2005, SFS-EN ISO 15189:2013) after
the nutritionist’s visit. Haemoglobin was assessed using
a photometric system; serum 25(OH)D vitamin levels
using a immunoluminometric system (Advia Centaur)
that measures both ergocalciferol and cholecalciferol
25-hydroxylated metabolites; plasma albumin using a
photometric (bromocrerol purple method) system; and
serum prealbumin using a photometric, immunochemical
system. Use of vitamin D supplement was assessed via a
questionnaire and the food diaries.

Statistics

The results are presented as means with standard
deviation (SD) or as percentages. Statistical differences
between groups were determined by T-tests, the Mann
Whitney U-test, the Chi Square test or Fisher’s exact
test, whichever was appropriate. Associations were
analysed by linear regression models (the Enter method)
adjusted for age and BMI, and the results are presented
as standardized beta coefficients (B). P-values less than
0.05 were considered statistically significant. Statistical
analyses were carried out using SPSS version 22.0 (SPSS,
Inc., Chicago, IL).

Results

Baseline characteristics

In 2015-2016, 79 older (=65 y) home-dwelling
caregivers — 49 females and 30 males — participated in
the study (Table 1). The participation rate was 49.7% of
all the 159 caregivers aged =65 who attended the health
screening. The caregivers’ mean age was 73.7 years,
and most of them cared for their spouses. They had
good cognition (mean MMSE score 27.4) and had good
physical functioning according to their ADL and IADL
scores. The mean time in the Five Times Sit to Stand
Test was 13.8 seconds. The mean hand-grip strength
of the dominating hand was 25.8 kg among the females
and 39.0 kg among the males. Most of the caregivers
were of normal weight (Mean BMI 28 kg/m?2). The mean
number of medications was 3.9. Their HRQoL was good
(15D score 0.9). According to GDS-15, one in ten (10.1%)
suffered from mild or moderate depression. The AUDIT
results showed that none of the female caregivers had
hazardous alcohol use, but 13.3% (n=4) of the males
scored >8 AUDIT points, indicating harmful patterns of
alcohol consumption, drinking behaviours or alcohol-
related problems.

Nutritional status

Most of the caregivers (79.7%) had a good nutritional
status (MNA points >23.5), 19% were at risk of
malnutrition (MNA points 17-23.5) and one person (1.3%)
already suffered from malnutrition (MNA points <17).

The female caregivers were more likely to be at risk of
malnutrition than the males (26.5% vs. 6.7%, p=0.026).
The MNA test showed that the females suffered more
psychological stress or acute illnesses than the males,
but the difference was not quite statistically significant
(p=0.056). Among the females, energy intake was
associated with nutritional status, but the result was just
above statistical significance (p=0.056). Energy intake was
higher (1707 kcal/d vs. 1418 kcal/d) among the females
who were at risk of malnutrition (MNA <23.5 points).

Nutritional status was negatively associated with
depression symptoms (GDS-15, p=0.000, B= -0.487): a
higher GDS-15 score indicated a lower MNA score. The
number of medications was negatively associated with
nutritional status (p=0.000, p= -0.452). The association
between good HRQoL and nutritional status (15D score,
p=0.026, $=0.336) was positive.

Nutrient intakes

The caregivers’ mean energy intake was 1610 kcal/d
(Table 2.). A total of 46.8% had an energy intake of
under 1500 kcal/d; 26.7% of the males and 59.2% of the
females. The males had a higher energy intake than the
females (1798 kcal vs. 1494 kcal, p=0.002). Mean protein
intake was 69.2 g/d. Although the males had a higher
energy intake, they had less protein calculated as energy
(E%) than the females (16.6 E% vs. 18.0 E%, p=0.045).
Among the male caregivers, a higher total AUDIT score
was associated with lower protein intake g/kg IBW/d
(p=0.012, = -0.454). Greater hand-grip strength was
associated with a higher protein intake among the males
(p=0.031, $=0.433)

For ideal bodyweight (BMI 20-30 kg/m?2), the mean
protein intake was calculated as 1.0 g/kg IBW/d. A
total of 79.7% of the caregivers did not consume the
recommended protein intake of 1.2 /kg IBW/d; females
77.6% and male 83.3%.

Dietary fibre (mean 19.8 g), folate (mean 208.1 ug/d)
and vitamin D (mean 9.3 ug/d) intake was insufficient.
A total of 83.5% did not consume the recommended daily
intake of dietary fibre, folate (94.9%) or vitamin D (67.1%).

Laboratory tests

The caregivers’ mean serum 25(OH)D levels were 80.8
nmol/l. A total of 73.4% took a vitamin D supplement.
The females were more likely to use supplements than the
males (81.6 % vs. 60.0%, p=0.035). The use of a vitamin
D supplement was related to serum 25(OH) D levels,
as the mean vitamin D status was higher among the
caregivers who took a supplement (84.7 nmol/l vs. 69.7
nmol/1, p=0.035). Mean haemoglobin was 138 g/1, plasma
albumin 37.6 g/1, and serum prealbumin 0.25 mg/1. The
males had higher blood haemoglobin than the females
(p=0.002). Haemoglobin levels were positively associated
with nutritional status (p=0.031, beta=0.259).
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Table 2
Baseline results of caregivers’ nutrient intakes, vitamin D supplement use and nutrition-related laboratory tests

All (n=79) Female (N=49) Male (n=30) p-value Reference values
Total energy kcal/d, mean (SD) 1610 (424) 1494 (377) 1798 (434) 0.002 Non-specific
Total protein g/d, mean (SD) 69.2 (17.9) 66.3 (16.3) 73.9 (19.6) 0.069 Non-specific
Protein g/kg IBW /d, mean (SD) 1.0 (0.3) 1.0 (0.3) 0.9 (0.2) 0.378 1.2-14 g/kg/d ¢
Protein E%, % 174 (3.1) 18.0 (2.9) 16.6 (3.1) 0.045 15-20 E% @
Fibre g/d, mean (SD) 19.8 (6.0) 19.2 (6.0) 20.7 (5.9) 0.269 25-35g/d ¢
Folate ug/d, mean (SD) 208.1 (69.8) 203.3 (68.2) 216.0 (72.7) 0.374 300 ug/d ¢
Vitamin D pg/d, mean (SD) 9.3 (5.3) 8.8 (5.0) 10.1 (5.8) 0.342 10 ug/d, 61-74 years ¢
20 ug/d, =75 years
Use of Vitamin D supplement, % 73.4% 81.6% 60.0% 0.035 Advised to use
Serum 25(OH)D nmol/1, mean (SD) 80.8 (29.1) 78.29 (25.80) 85.14 (33.96) 0.66 >50 nmol/1 @
Haemoglobin (g/1) 138.5(12.3) 135.27 (9.44) 143.90 (14.63) 0.002 117-155 g /1 women,
134-167 g/1 men ©
Plasma albumin (g /1) 37.6 (2.5) 37.49 (2.52) 37.86 (2.42) 0.498 34-45g/1¢
Serum prealbumin (mg/1) 0.25 (0.04) 0.24 (0.040) 0.26 (0.05) 0.062 0.20-0.40 g/1¢

Differences between the characteristics of the females and the males were tested using the Chi Square test or Fisher’s exact test when appropriate for categorical
variables, the Mann Whitney U-test for non-normally distributed continuous variables, and Student’s T-test for normally distributed continuous variables. The
numbers are presented in means with standard deviation (SD) or percentages. Ideal bodyweight was used to calculate protein intake/ kg/d. If caregivers’ BMI was
between 20 and 30 kg/m2, actual BMI was used. If BMI was under 20 kg/m?2, it was adjusted to 20, and if above 30 kg/m2, it was adjusted to 30; 1) (31); 2) (32); 3) (33);

4) (34)

Discussion

In this study, most of the older (=65 y) caregivers
had a good nutritional status, according to the MNA.
However, every fifth was at risk of malnutrition, and
this risk was more likely among the females. Depressive
symptoms and medication were associated with
decreased nutritional status, and good HRQoL with better
nutritional status. The food diaries showed that most of
the caregivers had an insufficient protein intake. Intakes
of dietary fibre, folate and vitamin D were also low.
Among the males, a higher AUDIT score was associated
with a lower protein intake, and greater hand-grip
strength with a higher protein intake.

The prevalence of nutritional risk among caregivers
in this study is in line with that of previous studies,
which have found 16%-30% of older caregivers to be at
risk of malnutrition (14, 35). This result is interesting,
since although the physical performance of the
caregivers in our study was good (IADL, ADL), every
fifth caregiver was still at risk of malnutrition. Ageing
is also accompanied by many cognitive, psychological,
and social factors, which may expose older people to
inadequate nutrition (11). In this study, depressive
symptoms and medication were associated with
decreased nutritional status. This result is expected, as
depression is believed to be the most common cause of
nutritional problems among older people, and the use
of medication can affect nutritional status in many ways
(36). Caregivers’ good HRQoL was associated with better
nutritional status. Previous studies have also found a

relationship between HRQoL and the risk of malnutrition
(37). Caregivers are greatly exposed to depression
and poor mental health, which can increase the risk of
inadequate nutrition (8, 9, 38).

The MNA revealed that the female caregivers were
more likely to be at risk of malnutrition than the males,
as has been found in other studies examining nutrition
among older people (39, 40). In this study, the result
is not explained by a lower energy intake among the
females, because the energy intake of females who were
at risk of malnutrition was higher. The MNA showed
that the females had more psychological stress or acute
illnesses than the males, but the differences were not
quite statistically significant. The results still indicate,
however, that these gender differences may be explained
by psychological factors. Only a few studies have
investigated the nutritional status of older caregivers,
which indicates the need for further research and more
systematic assessments.

In this study, the caregivers’ protein intake was lower
(1.0 g/kg IBW/d) than is recommended in Finland; 1.2—
1.4 g/kg/d (31). Approximately 80% of the caregivers
did not consume the recommended intake of 1.2 g/kg/d,
which is a concern. The male caregivers consumed less
protein than the female caregivers when calculated as
energy, but their protein E% was still in line with the
recommendations in Finland; 15-20 E% (31). Adequate
protein intake is known to play an important role in the
immune system, bone mass density, muscle function,
strength, and the management of sarcopenia (17, 41, 42).
It is estimated that an intake of 1,2 to 1.6 g/kg BW/d
may be required for older people to preserve muscle
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mass (18, 43). In this study, greater hand-grip strength
was associated with a higher protein intake. Adequate
protein intake is important for older caregivers, since
they need to stay in relatively good physical shape to be
able to take care of another person. Increasing protein
intake may help maintain muscle strength and help
prevent mobility impairment (44). There is a need for
preventive nutritional guidance that specifically focuses
on increasing the protein intake of older caregivers.

Among the males, a higher AUDIT score was
associated with a lower protein intake. AUDIT is a
screening tool for alcohol consumption, drinking
behaviour, and alcohol-related problems (24). Our result
was analysed using the overall AUDIT score, which may
not be the proper way to use this test, as the result is
usually classified into different risk categories. Moreover,
the moderate alcohol consumption in this population
meant that we were unable to obtain the same result
when alcohol consumption was categorized as 0-7 and
>8 AUDIT points. However, the result is still interesting,
because it is known that alcohol consumption is related to
eating habits (45). Harmful alcohol consumption among
older people may accompany nutritional problems,
as it replaces the consumption of foods with superior
nutritional value (46).

The caregivers had a poor intake of folate and
dietary fibre, as found in previous studies among older
caregivers (16). These findings indicate a low intake
of fruits, vegetables and whole grain products. Stress
can affect eating habits and may be shown in the
consumption of vegetables. A study by Shaffer et al. (47)
found that cancer-related stress was associated with a
low consumption of vegetables among cancer-patients
and their caregivers. Nutritional guidance can help
increase the use of products rich in fibre and vitamins
(48). The average vitamin D intake from food was below
the recommended level. Still, the caregivers” mean plasma
25-OH-vitamin D levels were good (80.8 nmol/1) in
comparison to the results from the UK National Diet and
Nutrition Survey 2008-2012, in which the year-round
mean plasma 25(OH)D concentration was 42.5 nmol/1
among >65-year-old females (49). The use of vitamin D
supplements was related to higher plasma 25-OH-vitamin
D levels, which highlights the clinical value of vitamin D
supplements among the older population.

The strength of our study is that it provides
information regarding the nutritional status and nutrient
intake of older caregivers, information that is generally
lacking. We used validated methods to assess their
nutritional status. The MNA has been validated for older
adults (25, 50) and has been used in large populations
(51). We also obtained information on caregivers’ nutrient
intakes and 25(OH)D levels, which are not usually
reported.

Nevertheless, our study has some potential limitations.
Due to its cross-sectional nature, causal relationships
cannot be drawn from the results. Because of the specifity
of our recruitment, the number of participants was small

and the study population was selected. This weakens the
generalizability of our results to other older caregivers.
Selection bias is also possible because the participants
were in good physical shape and were keen to participate.
This may indicate that they were more health conscious
than the average elderly population, and the study
results may be more optimistic than in reality. The study
population consisted of both females and males, which
improved the sample. Some other limitations are related
to the measurements. Nutrient intake was studied using
three-day food diaries, which can affect the results
through over- or under-reporting. This time may not be
long enough to show the actual food intake over a longer
period. However, we performed check calls to confirm
the amounts and types of foods consumed, and it is still
noteworthy that the participants had fairly stable food
habits, as older people usually do.

Nutritional well-being is a fundamental component of
health, physical functioning and quality of life (52). Older
caregivers have shown to be prone to malnutrition (16) so
they need special support for their nutritional wellbeing.

Conclusion

Our results showed that most of the older (=65 y)
caregivers had good nutritional status, but that one in
five was still at risk of malnutrition, especially among
the females. Depressive symptoms and medication were
associated with decreased nutritional status, and good
HRQoL with better nutritional status. A total of 79.7%
of the caregivers had a lower protein intake than that
recommended. The intake of dietary fibre, folate and
vitamin D were also low. Among the males, a greater
AUDIT score was associated with a lower protein intake,
and greater hand-grip strength with a higher protein
intake. These results highlight the need for systematic
nutritional assessment among older caregivers and the
importance of preventive nutritional guidance. Further
studies are required to obtain more information about
older caregivers’ nutritional statuses and nutrient intake.
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