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Abstract: Objective: To evaluate the effect of individually tailored dietary counseling on nutritional status
among home care clients aged 75 years or older. Design: Non-randomised controlled study. Setting and
participants: The study sample consisted of 224 home care clients (= 75 years) (intervention group, n = 127,
control group, n = 100) who were at protein-energy malnutrition (PEM) or risk of PEM (MNA score <24 and
plasma albumin <35 g/L). Intervention: Individually tailored dietary counseling; the persons were instructed to
increase their food intake with energy-dense food items, the number of meals they ate and their consumption
of energy-, protein- and nutrient-rich snacks for six months. Measurements: The Mini Nutritional Assessment
(MNA), Body Mass Index (BMI) and plasma albumin were used to determine nutritional status at the baseline
and after the six-month intervention. Results: The mean age of the home care clients was 84.3 (SD 5.5) in the
intervention group and 84.4 (SD 5.3) in the control group, and 70 percent were women in both groups. After
the six-month nutritional intervention, the MNA score increased 2.3 points and plasma albumin 1.6 g/L in the
intervention group, against MNA score decreased -0.2 points and plasma albumin -0.1 g/L in the control group.
Conclusions: Individually tailored dietary counseling may improve nutritional status among older home care

clients.
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Introduction

The majority of older people aged 75 years or more would
like to live in their own home instead of living in residential
care (1). In addition, many countries, including Finland, have
seen a substantial rise in expenditure and demand for home care
services instead of residential care. The purpose of home care
services is to support maintaining of health, functional abilities,
quality of life and independent living, enabling clients to live
at home for as long as possible (2). To be able to promote
home care clients’ ability to live at home, these services and
assistance at home should support these clients’ individual
needs (1). Providing home care services based on a home care
client’s personal needs is an increasingly pertinent issue.

Nutrition is important in maintaining good health, functional
capacity and quality of life among older people (3, 4). Ageing
is associated with decreased food intake, increased risk of
malnutrition and loss of weight and muscle mass (3, 5).
The quality of the diet is often poor and protein and other
nutrient intake is low among older people (4, 6). Malnutrition
is associated with poor health outcomes such as decreased
physical ability, functional dependence, depression, cognitive
impairment, chewing problems (7) and multiple comorbidities
(8), and increased risk of infections (9), falls, fractures (10) and
pressure ulcer development (11). Malnutrition increases the risk
for mortality and higher morbidity (12). Malnourished persons
also have a higher number of hospitalisations and hospital days,
which cause higher health care costs (11, 13).

The risk of malnutrition or malnutrition is common among
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home care clients (49-86%), measured by the Mini Nutritional
Assessment (MNA) test (14, 15). The big differences in
the prevalence of malnutrition risk or malnutrition may be
caused by differences in the study populations and exclusion
criteria used in the studies. For example, if persons with a
severe cognitive impairment were excluded, the prevalence of
malnutrition risk or malnutrition was lower.

There are only few dietary intervention studies among older
people (16-18). These prior studies have been conducted in
hospitals or nursing homes or among community-dwelling
older people. As far as we know, there are no previous
nutritional intervention studies among vulnerable home care
clients. The aim of this study was to evaluate the effects of
individually tailored dietary counseling on nutritional status
among home care clients aged 75 years or older.

Methods

Study Sample

This study is part of the Nutrition, Oral health and
Medication (NutOrMed) intervention study (19). The
NutOrMed study was a non-randomised population-based
multidisciplinary intervention study aimed at evaluating
nutritional status, oral health and drug use among home care
clients.

The study sample comprised home care clients aged 75 years
or over living in three cities in Eastern and Central Finland.
The population of this study consisted of home care clients who
completed the MNA test, and the intervention was implemented
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Table 1

Description of the procedures in the intervention and control group

Home visits

Procedures in the intervention group

Procedures in the control group

1st home visit
(the authorized nutritionist)

2nd home visit after 6 months
(the authorized nutritionist)

Baseline measurements:

» weight, height, daily eating (24-hour dietary
recalls)

e nutritional status with the MNA test, and plasma
albumin

e nutrient intake (24-hour dietary recalls)

* history of health problems, food preferences and
appetite status

Individual tailored nutritional care plan, MNA score
<24 and plasma albumin <35 g/L.

e practical advice to increase energy' and protein*
intake

¢ 1 ONS per day 300 kcal, 18 g protein when needed
e vitamin D 20 g per day

* written material:

- food-related brochure increasing energy - and
protein intake

- brochure about sources of protein and calcium

- brochure of good nutrition for older adults

Re-examined measurements:

» weight, height, daily eating (24-hour dietary
recalls)

e nutritional status with the MNA test and plasma
albumin

e nutrient intake (24-hour dietary recalls)

Instructions to follow the recommended

Baseline measurements:

 weight, height, daily eating (24-hour dietary
recalls)

e nutritional status with the MNA test and plasma
albumin

e nutrient intake (24-hour dietary recalls)

* history of health problems, food preferences and
appetite status

No

Re-examined measurements:

* weight, height, daily eating (24-hour dietary
recalls)

e nutritional status with the MNA test and plasma
albumin

e nutrient intake (24-hour dietary recalls)

General information on good diet

diet

MNA = Mini Nutritional Assessement; 1. To increase energy intake: eat several small meals a day, increase e.g. oil to foods, margarine on a slice of bread and use fat dairy products; 2. To
increase protein intake: use plenty of dairy products; boiled in milk porridge, cheese on bread, snack with curd cheese, yogurt or curdled milk, foods milk powder, curd cheese or cottage
cheese, high protein dairy products, and a hot meal with meat, chicken, fish or eggs; ONS = Oral Nutritonal Supplement

only for those who were at protein-energy malnutrition (PEM)
or risk of PEM (MNA score <24 and plasma albumin <35 g/L.
The final study sample consisted of 227 clients, of whom 127
belonged to the intervention group and 100 to the control group.

At the baseline, all the clients were interviewed and
examined at home by trained nurses, nutritionists, dental
hygienists and pharmacists. Nutrition and oral health were
measured at the baseline and after the six-month follow-
up. Drug use was evaluated only at the baseline. We had
no exclusion criteria regarding maximum age, morbidity or
cognition. If a home care client was unable to reply (e.g., in
cases of severe cognitive impairment), data collection was
supplemented with an interview of a caregiver or nurse.

The study protocol was approved by the Research Ethics
Committee of the Northern Savo Hospital District. All the
participants gave written informed consent to participate in the
study. In the case of clients with severe cognitive impairment,
written informed consent to participate was obtained from a
relative or caregiver.

Outcome variables

The nutritional screening was assessed with the Mini
Nutritional Assessment (MNA) test (14, 20). The MNA is
a widely used and validated tool for detecting malnutrition
and risk of malnutrition in older people. It involves a general
assessment of health (questions regarding lifestyle, mobility
and drugs), a dietary assessment (questions regarding type
and number of meals), anthropometric measurements and
a subjective self-assessment by the patient. The maximum
sum score of the MNA is 30.0; scores of 24.0-30.0 indicate
normal nutritional status, scores of 17.0-23.5 a risk of
malnutrition and scores < 17.0, malnutrition. Plasma albumin
levels were measured according to standard protocols at the
regional laboratory, ISLAB (21). Body Mass Index (BMI) was
computed as the ratio of weight to the square of height (kg/m?2).

Background variables

Dry mouth was assessed by asking the participants “Do
you have a feeling of dry mouth?” The question had three
categories: 1 (no), 2 (occasionally) and 3 (continuously).
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Table 2
Baseline characteristics of participants

Intervention group Control group P-value

(n =127 (55.9%)) (n =100 (44.1%))
Demographic characteristics
Female, n (%) 90 (70.9) 70 (70.0) 0.887
Age, mean (SD) 843 (5.5) 844 (5.3) 0.869
Living alone, n (%) 78 (63.9) 65 (65.7) 0.790
Clinical characteristics
MNA scores, mean (SD) 21.0 (2.1) 21.3(2.2) 0.197
Plasma albumin g/L, mean (SD) 34.3(7.0) 359 (5.6) 0.074
BMI, mean (SD) 26.1 (54) 284 (6.1) 0.002
Dry mouth, n (%) 73 (58.4) 58 (58.6) 0.978
Excessive polypharmacy = 10, n (%) 67 (54.0) 62 (63.3) 0.371
Dementic disease, n (%) 58 (46.4) 39 (39.0) 0.265
Diabetes, n (%) 36 (28.8) 35(35.0) 0.320
Cardiovascular disease, n (%) 78 (61.9) 65 (65.0) 0.632
Functioning
ADL, mean (SD) 80.9 (19.5) 82.6 (21.4) 0.533
IADL mean (SD) 45(2.3) 4224) 0.348
Walks 400 m independently, n (%) 68 (55.7) 53(53.0) 0.684
MMSE, mean (SD) 22.8(5.3) 22.1(5.6) 0.305

SD = Standard Deviation; MNA = Mini Nutritional Assessment; BMI = Body Mass Index (kg/m2); ADL = Activies of Daily Living (Barthel Index); IADL = Instrumental Activities of

Daily Living; MMSE = Mini Mental State Examination

Categories 2 and 3 were combined for the analyses. Regular
and as-needed use of prescription and over-the-counter drugs
was recorded by a pharmacist on the basis of the interview,
medication lists and medication packages. Drug use was
categorised into two classes: 0-9 and 10 or more drugs (10 or
more drugs indicates excessive polypharmacy) (22). Ability to
perform basic and complex daily activities was assessed using
the Activities of Daily Living (ADL) test with the 10-item
Barthel Index (23) and the Instrumental Activities of Daily
Living (IADL) test with the 8-item Lawton and Brody scale
(24). Scoring for the ADL index is 0-100 and for the IADL
scale, 0—8, with higher scores indicating better functioning.
Self-reported ability to walk 400 m was assessed by asking the
participants, “Can you walk at least 400 m?”” The question had
four response categories: 0 (unable to walk), 1 (unable to walk
independently) and 2 or 3 (able to walk independently with or
without difficulty). Categories 2 and 3 were combined for the
analyses. Cognitive status was evaluated with the Mini Mental
State Examination (MMSE) with a scale from 0 to 30 and
higher scores indicating better function (25).

Nutritional intervention
Table 1 shows a description of the procedures in the
intervention and control group. The six-month intervention

was tailored and based on the baseline MNA test, plasma
albumin level and 24-hour dietary recalls. The main aim of
the intervention was to correct possible inadequacies in the
clients’ diet and to recommend food items they were familiar
with and which were already part of their daily diet. The clients
in the control group did not receive interventions but were
interviewed and measured at the baseline and after the six-
month follow-up.

Each client had two nutritional treatment meetings with the
authorized nutritionist, the first at the beginning of the study
and the second after the six-month follow-up. During the first
visit the authorized nutritionist examined the client’s weight,
height and daily eating routines with 24-hour dietary recalls.
She also collected important information, such as the client’s
history of health problems, food preferences and appetite status.
Nutritional status was evaluated with the MNA test and plasma
albumin and nutrient intake by using the 24-hour dietary recalls.
Based on this evaluation, the nutritionist developed a plan for
individualised nutritional care together with the client and her/
his nurse or relatives, if necessary. The nutritional care plan
was developed only for those who were at protein-energy
malnutrition (PEM) or risk of PEM (MNA score <24 and
plasma albumin <35 g/L. Those with insufficient energy or
protein intake, or with weight loss, were instructed to increase
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Table 3
Outcome measures for intervention and control group with intervention effect

Intervention group
Mean change
6-month follow-up
(95% Cl)

Intervention effect
B-coefficient
(95% CI) *

Control group
Mean change
6-month follow-up
(95% Cl)

MNA, scores 23(1.6t03.0)
1.6 (0.1t03.2)

0.5(-0.7t01.7)

Plasma albumin (g/L)
BMI, kg/m2

-0.2 (09 t0 0.6)
-0.1(-1.0t00.9)
02(-13t01.7)

25(10t033) %
1.5(0.5103.6) T+
02 (-10t01.6)

MNA = Mini Nutritional Assessment, BMI = Body Mass Index (kg/m2), MMSE = Mini Mental State Examination, GDS-15 = Geriatric Depression Scale; *Adjusted for age, gender,

MMSE and GDS-15; ¥ p <0.001; {1 p <0.05

their food intake with energy-dense food items, the number
of meals they ate and their consumption of energy-, protein-
and nutrient-rich snacks. In lack of energy participants were
advised to eat more frequently small meals during the day and
to increase use of vegetable oil, margarine on slice of bread.
In lack of protein participants were advised to use plenty of
dairy products like milk as a drink, cheese on bread, snack with
quark, yogurt, curdled milk and cottage cheese and to eat two
hot meals daily.

Oral nutritional supplements (ONS) (Nutridrink Protein®
(Nutricia) 300 kcal, 18 g protein) were given to those
who had low energy or protein intake and were unable to
change their diet with normal food items. Daily vitamin D
(20-pug) supplementation was encouraged. In addition, the
nutritionist gave advice on other food-related issues such as
grocery shopping, cooking, appetite and possible eating-related
problems. Three brochures were handed out. During the second
visit the nutritionist re-examined the clients and made changes
in their diet, if necessary. At the same time, the clients as well
as their nurse or family members received instructions on how
to follow the recommended diet.

Statistical analyses

The clients were categorized into two groups: an intervention
group and a control group. Where the distribution of the change
was approximately normal, statistical comparisons between
the groups were made using an independent t-test or a chi-
square test. When the data were not normally distributed, a
Mann-Witney U test was used. P-values of less than 0.05 were
considered statistically significant. The results were expressed
as means or frequencies with standard deviations (SD) or
percentiles. The Mixed Model of linear regression was used to
assess the effects of the nutritional intervention and the results
were reported as adjusted (age, gender, MMSE and GDS-15
sum score) changes in MNA scores, plasma albumin and BMI.
Statistical analyses were carried out with SPSS version 21.0
(SPSS, Inc., Chicago, IL).

Results

The mean age was 84.3 (SD 5.5) in the intervention
group and 84.4 (SD 5.3) in the control group (Table 2). In

the intervention group, 70.9% were female, compared with
70.0% in the control group. At the baseline, mean BMIs was
significantly lower in the intervention group compared with the
control group.

In the intervention group, the mean change in MNA scores
was 2.3 (95% confidence intervals [CI]: 1.6 to 3.0) and in
plasma albumin level, 1.6 g/l (95% [CI]: 0.1 to 3.2), while in
the control group both changes were negative -0.2 (95% [CI]:
-0.9 to 0.6) and -0.1 (95% [CI]: -1.0 to 0.9) g/l, respectively
(Table 3). The intervention showed a significant effect on MNA
scores (2.5, 95% [CI]: 1.0 to 3.3) and plasma albumin levels
(1.5, 95% [CI]: 0.5 to 3.6) after adjustment for age, gender,
MMSE and GDS-15. There were no differences in BMI change
between the groups.

Discussion

This study shows that individually tailored dietary
counseling can improve nutritional status among home care
clients. This is an important finding because of the high
prevalence of malnutrition or risk of malnutrition among this
vulnerable population. This is especially important now, when
the number of home care clients is rapidly growing because of
the decrease in residential care.

Significant improvements in MNA scores and plasma
albumin levels were observed in our study. This is in
agreement with our previous findings among the general
community-dwelling older population and Finnish study
of AD persons living with a spouse (18, 26). We showed
that individually tailored dietary counseling was effective
in achieving better MNA scores and plasma albumin levels.
Similar positive effects of dietary counseling on plasma
albumin levels have been shown in older patients suffering from
chronic kidney disease (27).

In the present study, BMI also increased in the intervention
group, but the change was not statistically significant. This
is in line with earlier studies which have shown an increase
in MNA scores but no significant difference in BMIs (18,
28, 29). One explanation for this discrepancy may be that the
MNA instrument measures more factors than just BMI and is
therefore more sensitive to change.
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Optimally, individually tailored nutritional care may improve
clients’ nutritional status, reduce the length of hospital stays
(30) and save health care costs (31). However, that is possible
only if health care staff is able to screen malnutrition and to do
nutritional interventions. This seems to be a great challenge,
as Bauer and co-workers (32) found that nursing staff have
knowledge deficits in screening and in assessment of nutritional
status in nursing homes.

If home care personnel are not able to provide good
nutritional care for home care clients, the shift in the focus of
care for older people to home care instead of residential care
will not succeed. To be able to respond to this major nutritional
challenge, physicians and home care personnel need more
education and training in proper nutrition in old age and in how
to identify those at risk for malnutrition. In addition, they need
to know how to improve the nutritional status of clients who are
at risk of malnutrition or malnourished.

The strength of this study is its population-based design and
multidisciplinary approach, as well as the individually tailored
intervention model, which may be assumed to affect that dietary
counseling was more likely to be adopted by the participants.
The nutritional intervention was performed by the same
authorized nutritionist, which improves internal reliability.
Furthermore, this study had no exclusion criteria regarding
the age and morbidity or the cognitive status of the home care
clients. Hence, the findings of this study are directly applicable
to real life. The study also has some limitations. The design of
the study is weaker than a traditional randomised controlled
trial, owing to randomisation having been done before the
baseline measurements. On the other hand, a non-randomised
population-based study design better describes real life than a
randomised controlled trial, allowing health care professionals
to focus on nutrition care among older people.

Conclusion

Individually tailored dietary counseling can improve
nutritional status among home care clients. Nutritional
screening and dietary counseling should be standard care
among home care clients. More training is needed so that home
care personnel can prevent and treat malnutrition.

Trial registration: ClinicalTrials.gov NCT02214758. Registered 12 August 2014.
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