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Abstract: Objectives: To describe nutritional status and to detect factors associated with it in home care clients
aged 75 years or older. Design: A cross-sectional study with a population-based sample. Setting: Home care.
Participants: The study included 267 home care clients in three cities in Finland. Measurements: The outcomes
were nutritional status (Mini Nutritional Assessment, MNA), body mass index (BMI), functional ability (Barthel
Index, Instrumental Activities of Daily Living, IADL), cognitive function (Mini Mental State Examination,
MMSE), depression (Geriatric Depression Scale, GDS-15), comorbidity (Functional Comorbidity Index, FCI),
Vitamin D and drug use and levels of blood albumin and haemoglobin. Chewing problems and dry mouth
were assessed by using a structured interview. Results: According to the MNA, a majority (86%, n = 229) of
all home care clients were at risk of malnutrition or were malnourished. Persons at risk of malnutrition or who
were malnourished used more drugs and had a higher depressive score and lower Barthel Index, IADL and
MMSE scores than well-nourished participants. Multivariate analysis showed that excessive polypharmacy
(OR 3.63, 95% CI:1.51–8.74), a lower MMSE score (OR 1.29, 95% CI:1.12–1.48) and a higher GDS-15 score
(OR 1.32, 95% CI:1.07–1.63) appeared to be independently connected to malnutrition or a risk of malnutrition.
Conclusions: Malnutrition or a risk of malnutrition is a common problem among home care clients. Excessive
polypharmacy, cognitive impairment and depressive symptoms increase malnutrition or the risk of malnutrition.
To prevent a further decline in their health status, home care clients should be screened for malnutrition and the
risk of malnutrition.
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Introduction
Malnutrition is a common problem among older people
in different healthcare settings (1-7). Malnutrition and
unintentional weight loss are risk factors for mortality and
have a negative influence on functional status, psychosocial
well-being and quality of life among older people (1, 2, 4,
5). Malnutrition may lead to longer hospital stays and higher
healthcare costs (2,8). Good nutritional status helps maintain
functional abilities, allows independent living at home and
helps avoid institutional care.
There are only a few studies on nutritional status and factors
associated with malnutrition among home care clients (9-13).
These studies have suggested that eating problems can lead
to nutritional risk (9, 11). In Finland, the majority of home
care is run by municipalities especially for persons with poor
health and functioning. In addition older persons can buy home
care services from the private firms (14). Home care consists
of home helping (e.g. hygiene, cleaning, dressing) and home
nursing (e.g. administration of drugs, wound care). Home care
clients or their family caregivers prepare the food, if that is
not possible, they can receive meals-on-wheels service. As
far as we know, there are no studies concerning vulnerable
home care clients that examine the relationship between
nutrition, oral health and drug use. The aims of this study were
to describe nutritional status and to identify factors associated
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with malnutrition and risk of malnutrition in a population-based
sample of home care clients aged 75 years or older.
Methods
Study sample
This cross-sectional study analysed baseline data
collected as part of the Nutrition, Oral health and Medication
(NutOrMed) study which seeks to evaluate the effects of six
months of nutrition and oral health intervention on nutritional
status, oral health, functional ability and hospitalisation use
and costs among home care clients. Randomization among
home care clients was done using the coded lists of home
care clients and SPSS random sample tool. After that home
care nurses asked if their clients wanted to participate. If the
person had cognitive decline (Mini Mental State Examination
(MMSE) <20) or poor capability of judgment, the information
about the study was given to proxy who made the decision of
participation. Of all randomized persons (n=440) 300 clients or
their proxies gave a written consent.
Assessment
At the baseline, a nutritionist interviewed 267 participants,
and 275 participants were interviewed by a dental hygienist, a
home care nurse interview and a pharmacist. Figure 1 shows
a flow chart of the study. If the participant had a cognitive
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impairment, the data were supplemented by a care giver. The
nutritional screening was performed using the Mini Nutritional
Assessment (MNA). The MNA is a validated and standardised
screening tool for estimating the nutritional status of older
people (15, 16). A total score >23.5 indicates normal nutritional
status, scores of 17.0−23.5, a risk of malnutrition and <17.0,
malnutrition (15,16). The participants were asked, “Do
you have a feeling of dry mouth?” The question had three
categories from no to continuously. Categories 1 (no) and
2–3 (occasionally and continuously) were combined for the
analyses. Chewing problems were assessed by asking the
participants, “Do you have chewing problems?” The question
had two categories: “yes” and “no”. A pharmacist interviewed
the participants at the baseline and recorded each prescription
and over-the-counter drug used regularly and as needed on
the basis of the interview, medication lists and medication
packages. Drug use was categorised into two classes in
univariate and multivariate analyses: 0−9 and 10 or more

drugs (10 or more drugs indicate excessive polypharmacy).
Biochemical measurements were plasma albumin, haemoglobin
and vitamin B12. All loboratory tests were measured according
to the standard protocols at the regional laboratory ISLAB (The
Laboratory Centre of East of Finland). The information about
the technique of sample collection, storage and transfer were
provided in the Manual of ISLAB (17).
Depressive symptoms were evaluated on the 15-item
geriatric depression scale (GDS-15), which is a validated tool
(18). In this study, GDS-15 scores were categorised into two
classes: scores of 0−4 and 5−15. Comorbidity was defined
using a modified version of the Functional Comorbidity Index
(FCI) (19,20). Data on the following 13 medical conditions
were available: rheumatoid arthritis and other inflammatory
connective tissue diseases; osteoporosis; chronic asthma or
chronic obstructive pulmonary disease (COPD); coronary
artery disease; myocardial infarction; heart failure; Parkinson’s
disease; stroke; diabetes; depressive disorder; visual

Table 1
Participants’ characteristics and functioning by their MNA categorisation
Variable
Demographic characteristics

Risk of malnutrition/
malnutrition ≤23.5, n=229

Female, n (%)

161 (70.3)

Living alone, n (%)

142 (64.5)

Age, mean (SD)

Education, mean (SD) (years)
Clinical characteristics
BMI, mean (SD)

p-value

34 (89.5)

0.015

26 (68.4)

0.468

84.3 (5.4)

84.9 (5.5)

8.1 (3.2)

9.0 (4.5)

27.0 (5.7)

Dry mouth, n (%)

129 (57.3)

Drugs in regular use, mean (SD)

10.4 (3.8)

Chewing problems, n (%)

Normal nutrition >24, n=38

0.247

27.7 (3.7)

0.300

6 (18.2)

0.544

17 (44.7)

49 (22.9)

0.585

8.5 (3.8)

0.148
0.005

Vitamin D use, n (%)

167 (74.6)

30 (81.1)

S-albumin, mean (SD)

35.0 (6.6)

406.6 (210)

36.6 (3.2)

416.1 (195)

0.179

133.0 (13.9)

149.0 (23.2)

0.264

105 (48.4)

6 (15.8)

< 0.001

FCI, mean (SD)

Vitamin B12, mean (SD)
B-Hb, mean (SD)
Male

Female

GDS-15, ≥5, n (%)
Functioning

3.0 (1.9)

2.4 (1.7)

129.2 (13)

127.1 (12.8)

0.393
0.116

0.820

0.405

Barthel index, mean (SD)

81.8 (20.4)

93.6 (9.4)

< 0.001

Walks 400 m independently, n (%)

120 (54.5)

33 (86.8)

< 0.001

IADL mean (SD)

MMSE, mean (SD)

4.4 (2.3)

6.0 (2.0)

22.5 (5.4)

26.8 (2.6)

< 0.001
< 0.001

SD = Standard deviation; BMI = Body Mass Index; GDS-15 = Geriatric Depression Scale; IADL = Instrumental Activities Of Daily Living; m = meter; MMSE = Mini Mental State
Examination
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impairment; hearing impairment and dementing disease such as
Alzheimer’s disease, vascular dementia, Lewy body dementia
or other dementia. Each condition was given one point, and a
higher FCI sum score represents greater comorbidity.
Performance in activities of daily living (ADL) was assessed
with the 10-item Barthel Index (21) and in instrumental activity
(IADL) (22), with the 8-item Lawton and Brody scale. The
scoring for ADL is 0−100 and for IADL, 0−8, with higher
scores indicating better functioning. Cognitive status was
evaluated by using the Mini Mental State Examination
(MMSE). The MMSE is a validity and reliability tool (23).
The maximum score is 30, and scores < 24 indicate a cognitive
disorder. Self-reported ability to walk 400 m was assessed by
asking the participants, “Can you walk at least 400 meters?”
The question had four response categories from dependent
(0) to totally independent (3). Categories 0−1 (unable to
walk or unable to walk independently) and 2−3 (able to walk
independently with or without difficulties) were combined for
the analyses.

CI:1.51–8.74), a lower MMSE score (OR 1.29, 95% CI:1.12–
1.48) and a higher GDS-15 score (OR 1.32, 95% CI:1.07–1.63)
appeared to be independently connected to malnutrition or a
risk of malnutrition.
Table 2
Univariate and multivariate associations between patient
characteristics and MNA scores of 23.5 and below
Variable

Statistical analysis
The participants were categorised into two groups according
to their MNA sum scores, using 24 points as the cut-off.
Statistical comparisons between the groups were made using
a chi-square or t-test, with a p-value of 0.05 considered
significant. The results were significant if the p-value was
< 0.05. The results were reported as means with standard
deviations (SD) or frequencies with percentages. Univariate
and multivariate (forward Wald selection) regression analyses
were performed to identify demographical, clinical and
functional factors associated with malnutrition or a risk of
malnutrition (MNA ≤ 23.5). The data were analysed using
SPSS 21.0 software.

Univariate OR
(95% CI)

Sex (male)

3.54 (1.20–10.35) b

Age

0.98 (0.92–1.04)

Living alone

1.19 (0.56–2.48)

Education

0.93 (0.84–1.02)

Dry mouth

1.66 (0.83–3.31)

Chewing problems

1.34 (0.52–3.44)

Drugs in regular use ≥10

2.61 (1.27–5.37) b

S-albumin

0.94 (0.85–1.02)

Vitamin B12

1.00 (0.99–1.00)

B-Hb

1.00 (0.97–1.03)

Multivariatea OR
(95% CI)

3.63 (1.51–8.74)b

5.00 (2.00–12.44) b
0.94 (0.90–0.97) b

1.32 (1.07–1.63)b

MMSE

0.75 (0.66–0.86) b

1.29 (1.12–1.48)b

Vitamin D use

0.68 (0.28–1.63)

FCI

1.19 (0.97–1.47)

GDS-15, ≥5
Barthel index
IADL
Walks 400 m independently

0.71 (0.59–0.85) b
0.23 (0.07–0.67) b

a. Forward wald selection. Only variables that entered the model are shown; b. statistically significant (p<0.05)

Figure 1
Flow chart of the study

Ethical approval
All the participants or their proxies gave written informed
consent to participate in the study. The study protocol was
approved by the Research Ethics Committee of the Northern
Savo Hospital District, Kuopio, Finland.
Results
The mean age of the 267 homecare participants was 84.4
(SD 5.4) years and 73% (n=161) were female. A total of
229 (85.8%) participants had 23.5 points or less in the MNA
screening (Table 1). The participants at risk of malnutrition
or who were malnourished used more drugs and had a higher
depressive score and lower Barthel Index, IADL and MMSE
scores than the well-nourished participants.
In the univariate analysis, excessive polypharmacy, a high
GDS-15 score and low Barthel Index, IADL and MMSE scores
and inability to walk 400 m independently were associated
with a risk of malnutrition or with being malnourished. In the
multivariate analysis, excessive polypharmacy (OR 3.63, 95%

Discussion
The prevalence of a malnutrition risk or malnutrition was
86%, which is higher than in previous studies of home care
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clients (9, 12). In an earlier Finnish cross-sectional study
among home care clients, the prevalence of malnutrition
risk or malnutrition was much lower, 51% (12). Reasons
for this discrepancy may be that persons with a severe
cognitive impairment were excluded, whereas we accepted
all participants with a mild to severe cognitive impairment in
our study. The prevalence of malnutrition risk or malnutrition
varied in the other studies between 49%–69% (9, 10, 13).
The differences in the prevalence of malnutrition risk or
malnutrition may be due to differences in the demographic,
socio-economic or inclusion criteria used in the present study
and previous studies.
Polypharmacy was associated with malnutrition or a risk
of malnutrition. The impact of polypharmacy on nutritional
status is complex, and the two are interconnected (24).
Polypharmacy is associated with a decline in nutritional status
among community-dwelling older people (25, 26), but then
malnutrition may worsen health and further increase drug use.
Many drugs have adverse effects, such as changes in taste, loss
of appetite or nausea, which can reduce food intake and thus
lead to malnutrition (24, 27).
A decline in cognitive functioning was also associated with
malnutrition or a risk of malnutrition. One previous study with
home care clients confirms this association (11). Malnutrition
is associated with cognitive impairment among older people
living at home or in a nursing home (1, 28,2 9). However,
the interrelationship between cognitive impairment and
malnutrition or a risk of malnutrition is complex and reciprocal
(29). Cognitive impairment causes inability to do shopping
and prepare meals, and in more severe stage person can even
forget to eat. Oral health problems also lead to malnutrition in
persons with cognitive impairment (11, 30, 31).
There was a significant association between depressive
symptoms and being at risk of malnutrition or being
malnourished. Two previous study with home care clients
have also found this association (9, 10). Lack of appetite, loss
of interest in self-care, apathy and physical weakness can
explain the association between malnutrition and depression
(5). Depression can reduce food intake, and several studies
suggest that this is a common cause of malnutrition in older
people (9, 10, 32).
The strengths of the present study were its population-based
design, validated instruments and multidisciplinary approach.
The use of a random population-based sample from three
municipalities meant it was likely to be representative of the
target population. Finland is ethnically homogenous, and home
care provided by municipalities is organised according to the
national framework. The data on MNA were collected by a
nutritionist, which improves internal reliability. In addition,
the present study had no exclusion criteria regarding age and
morbidity or the cognitive status of the home care clients. A
limitation of this study is that the data were partly collected
by several nurses, which could impact internal reliability.
However, all the nurses were trained by the same person. This
50

study was cross-sectional, so the relationships between risk
factors and malnutrition status should not be considered causal.
Conclusions
Malnutrition or a risk of malnutrition is a common problem
in home care clients. Risk was associated with polypharmacy,
cognitive decline and depressive symptoms. To prevent a
further decline in their health status, home care clients should
be screened for malnutrition and the risk of malnutrition.
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