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Abstract
Purpose Older family caregivers (FCs) are vulnerable to insufficient dietary intake and risk of malnutrition. The aim of this 
study was to assess the impact of individually tailored nutritional guidance on the dietary intake and nutritional status of 
older FCs and their care recipients’ (CRs’) nutritional status.
Methods This study was a randomized controlled 6-month nutrition intervention in Eastern Finland. The inclusion criteria 
for FCs were having a home-living CR aged 65 or above and a valid care allowance. The exclusion criterion was CR receiving 
end-of-life care at baseline. Participants were randomly assigned to an intervention (FCs n = 63, CRs n = 59) and a control 
(FCs n = 50, CRs n = 48) group. Individually tailored nutritional guidance targeted to FCs was given to an intervention group 
by a clinical nutritionist. The main outcomes were dietary intake (3-day food record).
Results After the 6-month intervention, 63 FCs and 59 CRs in the intervention group and 50 FCs and 48 CRs in the control 
group were analyzed. In the intervention group of FCs, the intakes of protein, riboflavin, calcium, potassium, phosphorus, 
and iodine differed significantly (p < 0.05) compared to the control group. In addition, the intake of vitamin D supplementa-
tion improved in the intervention group of the FCs and CRs (p < 0.001).
Conclusion Individually tailored nutrition guidance improves the intake levels of crucial nutrients, such as the intake levels 
of protein, vitamin D, and calcium of the FCs. Further studies are warranted to optimize the methods to improve the nutri-
tion of FCs.
Registration number of Clinical Trials: ClinicalTrials.gov NCT04003493 (1 July 2019).

Keywords Dietary intake · Family caregiver · Nutritional guidance · Nutritional status · Older people

Introduction

Older family caregivers (FCs) and their care recipients (CRs) 
are threatened with poor nutritional status [1–4] and insuf-
ficient dietary intake [3]. FCs are also more vulnerable to 
the risk of malnutrition than other community-dwelling 
older people without a CR [5]. Insufficient dietary intake is 
common among older FCs [6, 7], although sufficient dietary 
intake has many benefits for older people. For example, opti-
mal intake of nutrients can prevent frailty [8], and optimal 
protein intake can prevent the decline of physical perfor-
mance [9] and improve lean body mass [10–13]. Because 
of the negative effects of poor nutritional status on many 
health outcomes, such as physical function [7, 14–16], cog-
nitive status [15, 17], hospitalization [17], morbidity [7], and 
mortality [16], it is important to prevent deterioration of the 
nutritional status of older FCs, contributing their ability to 
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serve as FCs. In addition to malnutrition, obesity is com-
mon in older community-dwelling people [18, 19]. Despite 
obesity, older people may have functional disability [18]. 
Obesity has many detrimental effects on health, such as risk 
of frailty [19], increased risk of falls [20], and declined cog-
nition [21].

There has been only one earlier study with nutritional 
guidance and its impact on the dietary intake of older FCs 
[22]. In that earlier study, older FCs, especially male FCs, 
increased their energy and protein intake. Most earlier nutri-
tional guidance or education trials with FCs and CRs have 
concentrated on studying changes in health outcomes and 
dietary intake of CRs [23–25]. These studies have shown 
that nutritional guidance can improve dietary intake and/
or reduce the nutritional risk of CRs [23–25]. It has been 
found that malnourished and/or frail older people benefit 
from protein supplementation [12, 13]. However, there is 
also some evidence that non-frail community-dwelling older 
people did not benefit from protein supplementation [26].

To our knowledge, there are no randomized controlled 
trials about individually tailored nutritional guidance tar-
geted to older FCs and its impact on the nutritional status 
of older FCs. The aim of this study was to assess the impact 
of individually tailored nutritional guidance on the dietary 
intake and nutritional status of older FCs and their CRs’ 
nutritional status.

Materials and methods

Study design

Lifestyle, Nutrition and Oral Health in caregivers (LENTO) 
is a randomized, controlled, population-based, nutritional, 
and oral health care intervention study of older caregivers 
aged 60 and above living in the town of Kuopio and the 
municipality of Vesanto (Eastern Finland) [27]. This study 
refers only to the nutritional intervention. The study was 
approved by the Ethics Committee, Hospital District of 
Northern Savo (No. 171/2019). All the participants gave 
written informed consent to participate in the study. The 
study was registered at ClinicalTrials.gov (NCT04003493, 
registered 1 July 2019). The Consolidated Standards of 
Reporting Trials (CONSORT) statement was followed in 
the reporting randomized controlled trial [28].

Participants

The study participants consisted of 113 FCs and 107 
CRs living in the town of Kuopio and the municipality of 
Vesanto (Fig. 1). The study consisted of a lower number of 
CRs than FCs since some CRs refused to participate, died 
or were institutionalized, and only FCs of them wanted to 

participate. In addition, two FCs had two CRs (Fig. 1). Par-
ticipants were recruited from FC registers of Kuopio and 
Vesanto between April 2019 and October 2019. The recruit-
ment process of this study has been described previously [7]. 
All the participants had a valid care allowance (CA) during 
their participation in the 6-month intervention (6 months) 
and the 6-month follow-up (12 months) between June 2019 
and December 2020. In Finland, CA includes benefits to the 
FC, such as taxable fees and 3 days of leave per month, and 
it is granted by municipality. FCs whose CR was receiving 
end-of-life care at baseline were excluded from the study. 
Because the FC registers of municipalities retrieve the age of 
the CR only, the FCs included in the study were 60 years old 
or above, except two of them who were under the age of 60. 
The CRs included in the study were 65 years old or above, 
except three of them who were under the age of 65, but they 
had been diagnosed with age-related disease of older people 
and belonged to the FC registers of older people.

Study protocol and nutritional intervention

The participants were randomly computer assigned to an 
intervention group or a control group after enrolment with-
out any criteria for the FCs or CRs. IBM SPSS Statistics 
software (v. 27, IBM Corp., Armonk, NY) was used in ran-
domization. The allocation ratio was 1:1. The dropout rates 
were 9.6% in FCs and 10.8% in CRs (Fig. 1) during the 
6-month intervention, and 26.4% in FCs and 30.0% in CRs 
from baseline to 12 months. Participants and researchers 
were not blinded because of practical impossibilities con-
sidering the design of the study.

Both FCs and CRs were interviewed and measured 
during five home visits at three different time points 
(baseline, 6 months and 12 months) (Fig. 2). At base-
line (0 months), the first home visit was made by a study 
nurse, followed by a visit by the clinical nutritionist a 
week later. The home visits at 6 months (6-month inter-
vention) were carried out similarly to the baseline home 
visits with weekly visits by the study nurse and the clini-
cal nutritionist (between December 2019 and 16 March 
2020). Because of the COVID-19 pandemic, some of the 
participants had only one home visit at 6 months by the 
study nurse, who made all the measurements, and all the 
interviews were done by phone by the clinical nutrition-
ist (between 17 March 2020 and June 2020). The home 
visit at 12 months (6-month follow-up) was made by the 
clinical nutritionist, who made all the measurements, and 
the interviews at 12 months were made by phone by the 
clinical nutritionist because of the COVID-19 pandemic 
(between June 2020 and December 2020). Only neces-
sary measurements were made at FCs’ homes with their 
permission. Personal protective equipment and safety 
clearance were used during the home visits during the 
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COVID-19 pandemic. The clinical nutritionist visited/
contacted participants in the intervention group five 
times (baseline, 2 months, 6 months and two times at 
12 months), and participants in the control group four 
times (baseline, 6 months and two times at 12 months).

Individually tailored nutritional guidance was given 
during two home visits at two different time points by 
a clinical nutritionist (baseline and 2 months) (Fig. 2). 
Individually tailored nutritional guidance was based on 
measurements of nutritional status, dietary intake, diag-
nosed diseases, and blood test results. Individually tai-
lored nutritional guidance was based on the National and 
Nordic Nutrition Recommendations [29, 30]. Detailed 
information on the goals of the individually tailored nutri-
tional guidance is presented in Fig. 2.

Measurements

Primary outcomes

Detailed information of measurements of the LENTO 
study have been described in a previous study [27]. 
Nutritional status was assessed with the Mini-Nutritional 
Assessment (MNA) [31, 32] by a clinical nutritionist, and 
part of the anthropometrics of the MNA by the study nurse 
at 6 months because of the COVID-19 pandemic. A study 
nurse drew blood samples for measurements of concen-
trations of plasma albumin (P-Alb), plasma prealbumin 
(P-Prealb), and blood hemoglobin (B-Hb). For anthro-
pometric measurements, body weight, height, body mass 

Enrolled family caregivers (FC) and care recipients
(CR) (n=276)

Intervention group
(n=69)

Did not receive allocated
intervention (n=10)
- CR died (n=2)
- FC canceled
participation (n=8)

Did not receive allocated
intervention (n=2)
- FC canceled
participation (n=2)

Control group
(n=68)

Intervention group
(n=63)

Control group
(n=50)

Analyzed
FCs

Lost to 6 months (n=4)
- CR died (n=1)
- FC discontinued (n=1)
- CR institutionalized
(n=1)
- FC moved (n=1)

Lost to 6 months (n=8)
- FC died (n=2)
- CR died (n=2) 
- FC discontinued (n=1)
- CR institutionalized
(n=3)

Did not receive allocated
intervention (n=12)
- CR died (n=3)
- FC canceled
participation (n=8)
- CR institutionalized
n=1)

Did not receive allocated
intervention (n=7)
- FC canceled
participation (n=2)
- CR refused to 
participate (n=4)
- CR institutionalized
(n=1)

Intervention group
(n=59)

Control group
(n=48)

Lost to 6 months (n=5)
- CR died (n=1)
- FC discontinued (n=1)
- CR institutionalized
(n=2)
- CR (moved n=1)

Lost to 6 months (n=8)
- FC died (n=2)
- CR died (n=2) 
- FC discontinued (n=1)
- CR institutionalized
(n=3)

Intervention group
(n=53)

Control group
(n=39)

Intervention group
(n=47)

Control group
(n=37)

Lost to 12 months (n=12)
- CR died (n=7)
- FC discontinued (n=2)
- CR institutionalized
(n=3)

Lost to 12 months (n=11)
- CR died (n=1)
- Discontinued (n=4) 
- Was not reached FC 
(n=1)
- CR institutionalized
(n=5)

Lost to 12 months (n=10)
- CR died (n=5)
- FC discontinued (n=2)
- CR institutionalized
(n=3)

Lost to 12 months (n=11)
- CR died (n=2) 
- FC discontinued (n=4)
- Was not reached FC 
(n=1)
- CR institutionalized
(n=4)

6-month intervention 
at 6 months

6-month follow-up
at 12 months

Intervention group
(n=67)

Control group
(n=58)

Control group
(n=68)

Intervention group
(n=71)

Allocation

Intervention group
(n=64)

Control group
(n=56)

Baseline

Analyzed
FCs

Analyzed
CRs

Analyzed
CRs

Randomized CRs (n=139)Randomized FCs (n=137)

Fig. 1  Flow chart of the study population
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index (BMI), mid-arm circumference (MAC) (measured 
from the middle of the upper arm of the non-dominant 
arm, relaxing next to the torso), and calf circumference 
(CC) (measured from the thickest point of the calf of the 
weaker side when sitting) were measured/calculated by the 
clinical nutritionist or the study nurse. Dietary intake was 
assessed with the 3-day food record, which was checked 
by the clinical nutritionist at return. For those who had not 
kept the food record, the clinical nutritionist performed a 
24-h dietary recall (at baseline n = 15 (13.5% of the FCs), 
at 6 months n = 12 (10.8% of the FCs). Dietary intake was 
calculated with the AivoDiet software (version 2.2.0.0, 
AivoDiet by Mashie, Turku, Finland). Intake of energy, 
protein, carbohydrates, fiber, fat, saturated fat, monoun-
saturated fat, polyunsaturated fat, vitamin A, vitamin D, 
vitamin C, thiamine, riboflavin, niacin, vitamin B6, vita-
min B12, folate, magnesium, calcium, iron, potassium, 
iodine, phosphorus, selenium, and zinc were calculated. 
Portion sizes were assessed by home dimensions and vol-
umes of pieces. The clinical nutritionist also had a picture 
book of portions as an aid when checking portion sizes. 

Use of vitamin D supplementation (portion and frequency) 
was checked by the clinical nutritionist.

Secondary outcomes

The study nurse determined comorbidities using a modi-
fied version of Functional Comorbidity Index (FCI) [33, 
34], medication use based on daily prescription medica-
tion and nutrient supplement use, cognitive status with the 
Mini-Mental State Examination (MMSE) [35], depressive 
symptoms with Geriatric Depression Scale (GDS-15) [36], 
psychological distress with General Health Questionnaire 
(GHQ-12) [37], quality of life with The World Health 
Organization Quality of Life Brief Version (WHOQOL-
BREF) [38], activities of daily living (ADL) with the Bar-
thel index [39], and instrumental activity (IADL) with the 
Lawton and Brody Scale [40].

All the outcomes were performed on the FCs at base-
line and 6 months, except for FCI and use of medication 
only at baseline (Fig. 2). The MNA and anthropometrics 
were performed on the FCs at 12 months. For CRs, FCI and 

Family caregivers (FC)

Care recipients (CR)

Primary outcomes
• MNA, P-Alb, P-Prealb, B-Hb
• BMI, MAC, CC
Secondary outcomes
• FCI, number of medica�on

Primary outcomes
• MNA, P-Alb, P-Prealb, B-Hb
• 3-day food record/24-hour dietary recall
• BMI, MAC, CC
Secondary outcomes
• FCI, number of medica�on, MMSE, GDS-

15, GHQ-12, WHOQOL-BREF
• ADL, IADL 
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Care recipients (CR)

Primary outcomes
• MNA, P-Alb, P-Prealb, B-Hb
• BMI, MAC, CC

Primary outcomes
• MNA, P-Alb, P-Prealb, B-Hb
• 3-day food record/24-hour dietary recall
• BMI, MAC, CC

Family caregivers (FC)

Care recipients (CR)
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• MNA
• BMI, MAC, CC

Primary outcomes
• MNA
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Fig. 2  Flow chart of the measurements of the family caregivers (FC) and care recipients (CR), and individually tailored nutritional guidance
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use of medication were documented at baseline, MNA and 
anthropometrics were performed at baseline, 6 months, and 
12 months, and biochemistry was measured at baseline and 
at 6 months.

Statistical analyses

The sample size was based on plasma albumin concentra-
tion, with a 20% difference in plasma albumin concentration 
between the intervention and the control groups (power 0.80 
and p value 0.05). Therefore, a sample size of 128 (n = 64 
per group) was needed to demonstrate a statistically signifi-
cant difference between the intervention and control groups.

A per protocol approach was used in the statistical 
analyses. Means with SDs or numbers with percentages 
were calculated from the baseline characteristics. Differ-
ences in baseline characteristics between the intervention 
and control groups were analyzed by independent samples 
t-tests (normally distributed outcomes), Mann–Whitney 
U tests (non-normally distributed outcomes), or Pearson 
Chi-square tests. Differences between the groups during 
the 6-month intervention (6 months, FCs n = 63 and CRs 
n = 59 in the intervention group, FCs n = 50 and CRs n = 48 
in the control group) and the 6-month follow-up (12 months, 
FCs n = 53 and CRs n = 47 in the intervention group, FCs 
n = 39 and CRs n = 37 in the control group) (Fig. 1) and 
differences within the groups between the baseline and the 
6- and 12-month measures were analyzed by generalized 
estimating equations (GEE) (with a linear model for con-
tinuous variables and an ordinal logistic model for ordinal 
variables) adjusted for age and sex. A p value less than 0.05 
was considered statistically significant. Data analyses were 
performed with IBM SPSS Statistics software (v. 27, IBM 
Corp., Armonk, NY).

Results

Baseline characteristics of participants

The baseline characteristics were similar in the interven-
tion and control groups (Table 1). The mean age of FCs in 
the whole study population was 74.3 ± 7.1, and 73.5% were 
women. Eighty percent of the FCs had normal nutritional 
status (MNA scores ≥ 24), and 20% had a risk of malnutri-
tion (MNA scores 17–23.5). The main chronic diseases of 
FCs were rheumatoid arthritis or another connective tissue 
disease (37.2%) and diabetes, mainly type 2 (19.5%). CRs’ 
mean age was 79.3 ± 7.9, and 33.6% were women. Sixty per-
cent of the CRs had a risk of malnutrition, and 12% of the 
CRs had malnutrition. The main chronic diseases of the CRs 
were dementia (57.9%) and diabetes, mainly type 2 (33.6%).

Changes in dietary intake

Changes in dietary intake of the FCs during the 6-month 
intervention are presented in Table 2. There was a signifi-
cant difference between the groups (p = 0.001) in protein 
intake (E%). The intervention group improved their mean 
protein intake (16.3 ± 2.9 vs. 17.6 ± 2.7 E%, p < 0.001). A 
difference between the groups was observed also in mean 
protein intake per kg BW (p = 0.015) during the 6-month 
intervention. The intervention group increased their mean 
protein intake per kg BW (0.95 ± 0.34 vs. 1.05 ± 0.37 g/kg 
BW/d, p = 0.002). Regarding the intake of vitamins, the 
only difference between the groups was in riboflavin intake 
(p = 0.010) during the 6-month intervention, the interven-
tion group increased their riboflavin intake significantly 
(p = 0.007).

Regarding the intake of minerals, there were significant 
differences between the groups in the intake of calcium 
(p = 0.007), potassium (p = 0.029), iodine (p = 0.005), and 
phosphorus (p = 0.010) during the 6-month intervention 
(Table 2). The intakes of iodine (p = 0.016) and phospho-
rus (p = 0.013) increased significantly in the intervention 
group. The intake of potassium decreased in the control 
group during the 6-month intervention (p = 0.023).

Changes in the use of vitamin D supplementation dif-
fered significantly between the intervention and the control 
groups in both the FCs and the CRs during the 6-month 
intervention (< 0.001) (Table 3). Both the FCs and the CRs 
in the intervention group increased their use of vitamin 
D supplementation (p < 0.001). At baseline, even one-
third of the participants in the intervention group had no 
vitamin D supplementation, or it was less than 10 µg/day. 
During the 6-month intervention, 97% of the FCs and 95% 
of the CRs had vitamin D supplementation of 10 µg/day 
or higher. In the control group, there were no significant 
changes in the use of vitamin D supplementation in the 
FCs or the CRs during the 6-month intervention.

Changes in the nutritional status of the FCs

There were no significant differences in the nutritional sta-
tus of the FCs (Table 4) during the 6-month intervention. 
A difference approaching statistical significance between 
the groups in biochemistry was observed in blood hemo-
globin of the FCs (p = 0.057) during the 6-month inter-
vention (Table 4). The intervention group retained their 
hemoglobin level, while it decreased in the control group 
(p = 0.018) (not shown in a table). In anthropometrics, 
there were significant differences between the groups in 
MAC (p < 0.001) and CC (p = 0.020) of the FCs, with a 
significant decrease in MAC (p = 0.001) in the interven-
tion group.
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Changes in the nutritional status of the CRs

There were no significant differences in the nutritional sta-
tus of the CRs (Table 5) during the 6-month intervention. 
Examining differences between the three time points of the 
study (0 months, 6 months, 12 months) over the 12-month 
period (intervention group n = 47, control group n = 37) 
(Fig. 1), there was a significant difference in MNA scores 
between the groups in the CRs (p < 0.001) (not shown in a 
table). Differences in the intervention group were significant 
between the baseline and at 12 months (p = 0.049), when 
the mean MNA score increased from the baseline to the 
12-month time point (21.9 ± 3.4 vs. 22.7 ± 2.5). The same 
improvement in the mean MNA score was observed in the 
control group between the baseline and the 12-month time 
point (p = 0.003) and at the 6- and 12-month time points 
(p = 0.003) (21.6 ± 3.2 vs. 21.5 ± 3.8 vs. 22.9 ± 2.3).

There were no significant differences between the groups 
in the biochemistry of the CRs during the 6-month interven-
tion (Table 5). The MAC of the CRs differed significantly 
between the groups (p = 0.007) at the end of the 6-month 
intervention. MAC decreased (p = 0.001) in the control 
group, while no significant change was observed in the 
intervention group.

Discussion

Individually tailored nutritional guidance improved the 
intake of protein, riboflavin, iodine, and phosphorus of the 
FCs during the 6-month intervention. Significant differences 
between the intervention and control groups were observed 
in the intake levels of protein, riboflavin, calcium, potassium, 
phosphorus, and iodine during the 6-month intervention. In 

Table 1  Baseline characteristics of the family caregivers (FC) and the care recipients (CR)

FC  family caregiver, CR care recipient, SD standard deviation, MNA Mini-Nutritional Assessment, BMI body mass index, B-Hb blood haemo-
globin, P-Alb plasma albumin, P-Prealb plasma prealbumin, FCI functional comorbidity index, MMSE Mini-Mental State Examination, GHQ-
12 General Health Questionnaire, WHOQOL-BREF World Health Organization Quality of Life Brief Version, ADL Barthel index, IADL Instru-
mental activities of daily living
a Difference between groups with Mann–Whitney’s U test (non-normally distributed outcomes)
b Difference between groups with independent samples T-test (normally distributed outcomes)
c Difference between groups with Pearson Chi-square
d Intervention group FCs n = 60, CRs n = 49, control group FCs n = 47, CRs n = 42
e Intervention group FCs n = 60, CRs n = 45, control group FCs n = 48, CRs n = 39
f Intervention group FCs n = 59, CRs n = 53, control group FCs n = 49, CRs n = 44
g Intervention group FCs n = 60, CRs n = 46, control group FCs n = 47, CRs n = 39

Characteristics FCs CRs

Intervention 
group (n = 63)
Mean ± SD

Control group (n = 50)
Mean ± SD

P  valuea Intervention 
group (n = 59)
Mean ± SD

Control group (n = 48)
Mean ± SD

P  valuea

Age (year) 74.5 ± 6.4 74.0 ± 8.0 0.704b 79.6 ± 7.9 78.9 ± 7.9 0.653b

Females, n (%) 45 (71.4) 38 (76.0) 0.585c 22 (37.3) 14 (29.2) 0.377c

MNA scores 25.4 ± 1.9 25.5 ± 2.0 0.984 21.5 ± 3.7 21.9 ± 3.0 0.484b

Normal nutritional status, n (%) 51 (81.0) 39 (78.0) 0.699c 17 (28.8) 16 (33.3) 0.238c

Risk of malnutrition, n (%) 12 (19.0) 11 (22.0) 36 (61.0) 31 (64.6)
P-Alb (g/L)d 37.5 ± 2.3 37.6 ± 2.4 0.948 34.8 ± 3.5 34.0 ± 3.4 0.316
P-Prealb (g/L)e 0.25 ± 0.04 0.24 ± 0.05 0.431b 0.23 ± 0.04 0.23 ± 0.05 0.578
B-Hb (g/L)f 135.8 ± 10.5 134.7 ± 10.5 0.607b 136.4 ± 13.4 134.7 ± 4.3 0.973
BMI (kg/cm2)g 29.3 ± 6.3 27.4 ± 4.7 0.113 29.0 ± 7.0 27.6 ± 4.3 0.723
FCI 2.0 ± 1.6 2.0 ± 1.4 0.631 3.5 ± 2.0 3.5 ± 2.0 0.819
Number of medication 5.6 ± 4.1 5.1 ± 3.3 0.506 8.5 ± 4.2 8.8 ± 4.5 0.841
MMSE 26.1 ± 3.2 26.9 ± 2.8 0.552
GDS-15 3.1 ± 2.3 2.8 ± 2.7 0.309
GHQ-12 12.5 ± 5.1 12.0 ± 5.6 0.454
WHOQOL-BREF 94.0 ± 9.4 94.0 ± 9.8 0.869b

ADL 97.9 ± 3.3 98.3 ± 3.7 0.606
IADL 7.8 ± 0.6 7.9 ± 0.5 0.199
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addition, the intake of vitamin D supplementation improved 
in the intervention group for both the FCs and the CRs. The 
MNA scores of the FCs and the CRs did not change during 
the 6-month intervention in either of the groups. However, 
there were an increase during the 12-month period, i.e. the 
6-month intervention and the 6-month follow-up, in the 
MNA scores of the CRs in the intervention group, but there 
was also an increase in the CRs in the control group when 
12-month results were compared with 0- and 6-month time 
points.

The main result of this study is the increased protein 
intake of the FCs in the intervention group compared with 
the control group. Previous studies with older people have 
shown that the consumption of dairy products, eggs, and 
fish can increase due to nutritional intervention [41, 42]. 

When reflecting on what kind of changes the FCs of this 
study made to improve their protein intake, it seems that 
the improved protein intake of the FCs in the intervention 
group was mainly due to increased consumption of dairy 
products. The increased intakes of riboflavin, iodine, and 
phosphorus in the intervention group, and the increased 
difference between groups in the intakes of calcium and 
potassium supports an increased use of dairy products. The 
facility, familiarity, and likability of dairy products can be 
important reasons why FCs increased their use. In addition, 
there are many protein-rich dairy products available in Fin-
land, which are easy to add to the diet. Despite the increased 
protein intake, the mean protein intake (1.05 ± 3.7 g/kg BW/
day) of the FCs in the intervention group did not reach the 
recommended intake (1.2–1.4 g/kg BW/day) according to 

Table 2  Changes in dietary intake of the family caregivers (FC) during the 6-month intervention

FC family caregiver, SD standard deviation, SFA saturated fatty acids, MUFA monounsaturated fatty acids
a Difference between groups, and between 0- and 6-month measures by generalized estimated equations adjusted with age and gender
b Intervention group n = 60, control group n = 47

Intervention group (n = 62) Control group (n = 49) Time × group interac-
tion between the groups

0 months 6 months P  valuea 0 months 6 months P  valuea P  valuea

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Energy (kcal/day) 1763 ± 491 1781 ± 427 1646 ± 339 1670 ± 364 0.316
Protein (g/day) 71.2 ± 21.9 78.2 ± 21.1 0.001 67.8 ± 16.5 66.2 ± 14.6 0.608 0.001
Protein (g/kg BW/day)b 0.95 ± 0.34 1.05 ± 0.37 0.002 0.98 ± 0.27 0.95 ± 0.26 0.381 0.015
Protein (E%) 16.3 ± 2.9 17.6 ± 2.7  < 0.001 16.5 ± 2.7 16.1 ± 3.0 0.344 0.001
Carbohydrates (E%) 45.3 ± 6.4 45.8 ± 6.3 44.6 ± 5.3 45.8 ± 5.9 0.570
Fiber (g/day) 20.1 ± 8.2 20.9 ± 8.2 19.0 ± 5.0 19.6 ± 5.0 0.400
Fat (E%) 34.1 ± 6.3 32.7 ± 6.2 34.9 ± 5.2 34.2 ± 5.7 0.163
SFA (E%) 13.0 ± 3.8 12.2 ± 3.5 12.5 ± 3.1 12.4 ± 3.3 0.408
MUFA (E%) 11.8 ± 2.5 11.6 ± 2.7 12.3 ± 2.5 12.1 ± 2.5 0.521
PUFA (E%) 5.8 ± 1.6 5.6 ± 1.8 6.3 ± 1.7 5.9 ± 1.6 0.158
Vitamin A (µg/day) 700 ± 358 783 ± 769 840 ± 552 942 ± 790 0.073
Vitamin D (µg/day) 13.3 ± 6.6 11.9 ± 4.8 11.3 ± 6.0 10.5 ± 3.8 0.071
Vitamin C (mg/day) 127 ± 85 132 ± 73 124 ± 53 117 ± 57 0.613
Thiamine (mg/day) 1.3 ± 0.5 1.4 ± 0.4 1.3 ± 0.4 1.3 ± 0.3 0.125
Riboflavin (mg/day) 1.9 ± 0.7 2.0 ± 0.6 0.007 1.8 ± 0.6 1.7 ± 0.5 0.541 0.010
Niacin (mg/day) 29 ± 9.7 30 ± 8.6 28 ± 7.2 27 ± 7.0 0.101
Vitamin B6 (mg/day) 1.9 ± 0.8 2.0 ± 1.0 1.8 ± 0.6 1.6 ± 0.6 0.099
Vitamin B12 (µg/day) 5.4 ± 3.1 6.0 ± 3.4 5.3 ± 3.5 5.6 ± 3.6 0.580
Folate (µg/day) 258 ± 93 284 ± 99 268 ± 81 272 ± 91 0.071
Magnesium (mg/day) 349 ± 101 363 ± 93 340 ± 61 333 ± 63 0.114
Calcium (mg/day) 1097 ± 409 1163 ± 363 0.102 1007 ± 394 934 ± 337 0.213 0.007
Iron (mg/day) 10.6 ± 3.7 10.6 ± 3.3 10.7 ± 3.7 11.1 ± 3.9 0.734
Potassium (mg/day) 3723 ± 1040 3818 ± 965 0.261 3639 ± 632 3415 ± 697 0.023 0.029
Iodine (µg/day) 231 ± 78 249 ± 67 0.016 218 ± 60 209 ± 58 0.318 0.005
Phosphorus (mg/day) 1484 ± 469 1575 ± 427 0.013 1400 ± 340 1363 ± 338 0.543 0.010
Selenium (µg/day) 63 ± 21 69 ± 28 60 ± 16 59 ± 15 0.111
Zinc (mg/day) 11.1 ± 3.4 11.1 ± 3.2 10.4 ± 2.5 10.3 ± 2.2 0.413
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the Nordic Nutrition Recommendations [30]. Similar find-
ings showed Kunvik et al. [22] with older FCs when protein 
intake increased + 0.1 g/kg BW/day to 0.96 g/kg BW/day 
in the intervention group. Lower than recommended pro-
tein intake may be due to the inability of FCs to improve 
the quality or number of their main meals. More attention 
to cooking can be experienced burdensome and they have 
chosen easier ways (dairy products) to improve their protein 
intake. However, this has not been sufficient for all FCs. The 
burden of care may have affected unaccomplished changes 
in nutrition. Nutritional guidance can prevent insufficient 

protein intake in older people and consequently protects 
against weight loss [43], prevents frailty [44], predicts better 
physical performance [45], and prevents mobility limitations 
[46]. In most of the earlier intervention studies with posi-
tive effects of higher protein intake or protein supplementa-
tion on lean body mass, an increase in physical activity was 
also included, so it is difficult to draw specific conclusions 
regarding protein intake alone [10, 11]. Caregivers have lim-
ited time to have physical activity because of hours of care 
[6], and synergy of optimal nutrition and physical activity 
can be missing.

Table 3  Changes in vitamin 
D supplementation of the 
family caregivers (FC) and 
care recipients (CR) during the 
6-month intervention

FC family caregiver, CR care recipient
a  Difference between groups, and between 0- and 6-month measures by generalized estimated equations 
adjusted with age and gender

Intervention group (FCs n = 63, 
CRs n = 59)

Control group (FCs n = 50, CRs 
n = 48)

Time × group interac-
tion between the 
groups

0 months 6 months p-valuea 0 months 6 months P  valuea P  valuea

n (%) n (%) n (%) n (%)

FCs  < 0.001 0.195  < 0.001
 0–9 µg/day 21 (33.3) 2 (3.2) 15 (30.0) 11 (22.0)
 10–19 µg/day 10 (15.9) 8 (12.7) 12 (24.0) 8 (16.0)
 20–29 µg/day 24 (38.1) 37 (58.7) 11 (22.0) 17 (34.0)

  ≥ 30 µg/day 8 (12.7) 16 (25.4) 12 (24.0) 14 (28.0)
CRs  < 0.001 0.168  < 0.001
 0–9 µg/day 18 (30.5) 3 (5.1) 17 (35.4) 13 (27.1)
 10–19 µg/day 8 (13.6) 6 (10.2) 6 (12.5) 3 (6.3)
 20–29 µg/day 26 (44.1) 35 (59.3) 19 (39.6) 23 (47.9)

  ≥ 30 µg/day 7 (11.9) 15 (25.4) 6 (12.5) 9 (18.8)

Table 4  Changes in nutritional status, biochemistry, and anthropometrics of the family caregivers (FC) during the 6-month intervention

FC family caregiver, SD standard deviation, MNA Mini-Nutritional Assessment, B-Hb blood haemoglobin, P-Alb plasma albumin, P-Prealb 
plasma prealbumin, BMI body mass index, MAC mid-arm circumference, CC calf circumference
a  Difference between groups, and between 0- and 6-month measures by generalized estimated equations adjusted with age and gender
b  Intervention group n = 60, control group n = 47
c  Intervention group n = 60, control group n = 48
d  Intervention group n = 59, control group n = 49

Intervention group (n = 63) Control group (n = 50) Time × group interac-
tion between the groups

0 months 6 months P valuea 0 months 6 months P valuea P  valuea

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

MNA scores 25.4 ± 1.9 25.5 ± 2.1 25.5 ± 2.0 25.5 ± 2.1 0.982
P-Alb (g/L)b 37.4 ± 2.3 37.2 ± 2.8 37.6 ± 2.4 37.5 ± 2.8 0.730
P-Prealb (g/L)c 0.25 ± 0.04 0.25 ± 0.05 0.24 ± 0.05 0.25 ± 0.05 0.558
B-Hb (g/L)d 136 ± 11 135 ± 11 135 ± 11 132 ± 11 0.057
BMI (kg/cm2)b 29.2 ± 5.9 29.1 ± 5.9 27.3 ± 4.7 27.4 ± 4.8 0.127
MAC (cm)b 33.2 ± 4.3 32.7 ± 4.4 0.001 31.7 ± 4.1 31.4 ± 3.7 0.159  < 0.001
CC (cm)b 39.1 ± 3.7 38.8 ± 3.9 0.086 37.5 ± 3.5 37.4 ± 3.8 0.359 0.020
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Considering of the intakes of vegetables, fruits, or ber-
ries, it seems that FCs could not considerably improve their 
intake of vegetables, fruits, or berries. This is supported by 
the results that there were no significant changes in e.g. vita-
min C, folate or fiber. Previously, Berendsen et al. [41] and 
Bernstein et al. [47] showed that older people can improve 
their fruit and vegetable intake due to nutritional guidance. 
However, both these earlier studies evaluated home-dwell-
ing older people [41, 47], and counseling was given nine 
times during a 12-month intervention [41] or through eight 
home visits, biweekly phone contacts, and monthly letters 
during a 6-month intervention [47]. The present study con-
sists of older FCs who are more vulnerable to the risk of 
malnutrition than home-dwelling older people [5], and they 
had nutritional guidance only twice during the 6-month 
intervention. Moreover, some of the participants ended the 
6-month intervention during the first wave of the COVID-19 
pandemic. Voluntary isolation was recommended for older 
people at that time by the Finnish government. This could 
have affected the shopping behaviors of older people, i.e., 
they might have visited grocery stores less often or not at 
all, relatives or friends may have taken care of their food 
purchases, or FCs have made grocery shopping online. All 
these factors could have decreased the consumption of fresh 
products, such as vegetables, fruits, and fresh fish, at the 
6-month time point, which was observed earlier in one study 
with adults [48].

Our study confirms an earlier finding that nutritional 
guidance improves the use of vitamin D supplementation in 
older people [41]. Vitamin D deficiency is associated with 

many health outcomes, such as bone density [49], sarcopenia 
[50], and poor physical performance [51, 52] in older peo-
ple. Therefore, it is important and efficient to take sufficient 
vitamin D supplementation with nutritional guidance.

Although nutrient intake of the FCs improved in the inter-
vention group, it was not seen as an improvement in the 
MNA scores. However, it had a positive impact on blood 
hemoglobin concentration in the intervention group. There 
were significant differences between the groups in the MAC 
and CC of the FCs, and the MAC of the CRs. However, 
these changes were minor and no conclusions about the 
effect of nutritional guidance to the MAC and CC cannot 
be drawn. The study sample consisted mainly of FCs with 
normal nutritional status (79.6%), partly explaining the 
lack of improvement in the MNA scores. FCs also have a 
demanding duty to take care of their CRs. This can be seen 
as increases in stress [53], caregiver burden [54], and sleep-
ing disturbances, mostly because of care performed at night 
[55]. All these factors have a negative effect on nutritional 
status [56–58].

Earlier evidence of the effectiveness of nutritional guid-
ance targeted to FCs on the nutritional status of CRs is not 
clear. Fernández-Barrés et al. [23] showed that it has a positive 
impact on the nutritional status of CRs, while Shatenstein et al. 
[24] did not find any effect. In the present study, there was 
some evidence of positive effects of nutritional guidance on 
CRs’ MNA scores in the intervention group. However, there 
were parallel changes in the MNA scores of the control group. 
Even two-thirds of the CRs in the control group were mal-
nourished or at risk of malnutrition at baseline, and almost all 

Table 5  Changes in nutritional status, biochemistry, and anthropometrics of the care recipients (CR) during the 6-month intervention

CR care recipient, SD standard deviation, MNA Mini-Nutritional Assessment, B-Hb blood haemoglobin, P-Alb plasma albumin, P-Prealb plasma 
prealbumin, BMI body mass index, MAC mid-arm circumference, CC calf circumference
a  Difference between groups, and between 0- and 6-month measures by generalized estimated equations adjusted with age and gender
b  Intervention group n = 49, control group n = 42
c  Intervention group n = 45, control group n = 39
d  Intervention group n = 53, control group n = 44
e  Intervention group n = 46, control group n = 39
f  Intervention group n = 49, control group n = 44

Intervention group (n = 59) Control group (n = 48) Time × group interac-
tion between the groups

0 months 6 months P valuea 0 months 6 months P  valuea P valuea

Mean ± SD Mean ± SD Mean ± SD Mean ± SD

MNA scores 21.5 ± 3.7 21.5 ± 3.7 21.9 ± .3.0 21.4 ± 3.5 0.660
P-Alb (g/L)b 34.9 ± 3.4 34.7 ± 3.2 34.1 ± 3.5 34.3 ± 4.1 0.624
P-Prealb (g/L)c 0.23 ± 0.04 0.23 ± 0.04 0.23 ± 0.05 0.23 ± 0.06 0.512
B-Hb (g/L)d 136 ± 14 135 ± 16 135 ± 16 132 ± 18 0.133
BMI (kg/cm2)e 28.5 ± 7.2 28.7 ± 6.8 27.8 ± 4.5 27.8 ± 4.5 0.407
MAC (cm)f 32.0 ± 5.2 31.8 ± 4.9 0.240 31.7 ± 3.9 31.0 ± 4.0 0.001 0.007
CC (cm)f 37.3 ± 5.0 37.2 ± 4.7 36.0 ± 3.4 35.6 ± 3.8 0.225
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of them were guided to the health care or received nutritional 
guidance from the clinical nutritionist if necessary because of 
the ethical approval. This could have protected CRs in the con-
trol group from declined nutritional status during the 6-month 
intervention and may explain the increase in the MNA scores 
at the 12-month time point.

It seems that FCs can easily adopt improvements by simple 
means in their dietary intake and use of supplementations, but 
because of daily tasks and care routines, some more time-con-
suming changes are more difficult to adopt [55]. This can pre-
vent more substantial improvements and positive impacts on 
the nutritional status of FCs and CRs. They can also need more 
frequent support and monitoring. For example, in a Spanish 
study, CRs’ nutritional status increased during the interven-
tion, which included monthly support and dietary advice about 
optimal nutrition by nurses [23]. There was also more frequent 
support and guidance in the two other previous studies [41, 
47]. In addition, van den Helder et al. [42] reported higher 
protein intakes after one group session, monthly face-to-face 
sessions, and weekly/monthly video sessions with a dietician.

The intervention increased protein intake, although it did 
not reach recommendations [30]. It is important to be able 
to prevent decrease in dietary intake, not only to improve it, 
because decreased dietary intake can accelerate the deterio-
ration of health. ESPEN guidelines recommend that protein 
intake of older people should be at least 1 g/kg BW/day until 
more evidence is available [59]. This recommendation was 
achieved in the present study, so this could protect FCs of 
negative health effects of protein intake being too low (< 1 g/
kg BW/day). Nutritional guidance should be part of the ser-
vices to FCs, preventing early deterioration of nutritional 
status and promoting the ability to serve as FCs. However, 
further studies are warranted to optimize the support for 
FCs’ nutritional status.

The strengths of this study are the randomized, popula-
tion-based design and the validated methods used and suit-
able in older people. The data on MNA and food records 
were collected/checked by a clinical nutritionist, which 
improves the reliability of these tools. However, under- or 
over-reporting assessing dietary intake with the food record 
or 24-h recall is possible. Our study was carried out during 
home visits and phone calls, which improved FCs’ ability to 
participate. The COVID-19 pandemic could have changed 
the behavior of older people or increased their anxiety dur-
ing this intervention, and some benefits of the intervention 
could have been diluted.

Conclusions

Individually tailored nutritional guidance improves intake 
levels of crucial nutrients among FCs, such as intake lev-
els of protein, vitamin D, and calcium without a significant 

improvement in the MNA scores. Further studies are war-
ranted to optimize the methods to improve the nutritional 
status of FCs.
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