
Introduction

Older people with disabilities are increasingly treated in their
homes instead of institutions. Since these people are a
particularly vulnerable group for malnutrition (1), it would be
important for geriatric assessments to include nutritional
assessments as well (2). However, research has shown that
nutrition is often neglected and that patient records rarely
incorporate comprehensive care plans (3, 4), even though good
records could support patient care, improve patient outcomes
(5) and influence practice (6). Nutritional assessments are
difficult to conduct in older adults and there is no single
universally accepted method (7). The use of serum biochemical
values as an indicator of poor nutritional status is complicated
by the difficulty of interpreting the results, which undermines
their applicability (8-10). It is also important to note that
nutritional status is influenced by numerous different factors,
including oral health and dentition (11, 12), functional ability
(13) and diseases (14, 15) and may be related to other health
concerns as well (16).

One tool specifically designed for use with older people is
the Mini Nutritional Assessment (MNA), which determines the
risk of malnutrition and identifies individuals those who may
benefit from early intervention (17). The growing number of
home care patients with chronic diseases and disabilities are at
particularly high risk for malnutrition (18).

The purpose of this pilot study was to assess the nutritional
status of home care patients on the basis of the MNA as main

outcome measure, their care plans as indicative of nutritional
care, a structured questionnaire on eating problems and an oral
examination including saliva measurement as determinants of
oral health and biochemical values as confirmative information.
The results were expected to provide a clearer picture of the
role of nutrition in the planning of care as well as of the various
factors influencing nutritional health.

Methods

Study Design
This cross-sectional pilot survey was the first step in a

nutritional survey in three rural municipalities in southern
Finland. Its aim was to gain a deeper understanding of home
care patients’ health in one of these municipalities. The
research protocol was approved by the director of health
services in primary health care. The protocol was pilot tested
with 10 subjects receiving home care services in a neighbouring
community; these subjects were not included in the present
study. Minor changes were made to the protocol on the basis of
the feedback received. Prior to the launch of our investigations,
all home nurses were informed in writing about the aims of the
survey. In response to the home nurses’ queries, 51 patients
gave their written informed consent to take part in the study.

Study sample
The original study population comprised all elderly patients

receiving public home heath care services in their homes in one
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municipality (N=123). Only one geographical area was
included in the pilot study. The criteria for inclusion were age
75 or over and visited by a home nurse at least twice a month
(n=91). Subjects with severe cognitive impairment or a severe
psychiatric diagnosis such as personality disorders, severe
depression or psychosis were excluded. Home care nurses
(n=7) who normally delivered the services excluded 20 subjects
on the basis of these criteria. A total of 71 persons met the
criteria and 51 (72%) participated in the study. The main
reasons for non-participation were fatigue or being too unwell
to meet new people.

Examination protocol
The study comprised five parts: a content analysis of patient

care plans; the MNA; a structured questionnaire on eating
problems; biochemical values; and an oral health examination
including saliva measurement. The content analysis of
computerised patient records included an examination of
structured patient care plans, which had the following
components: background information, permanent data, aim of
home care, home care interventions, home care evaluation, and
follow-up plan. In the municipality concerned patient care plans
were jointly used by all health care professionals, with the
patient’s named home nurse responsible for preparing these
plans and for the provision of patient care.

Nutritional assessments were carried out using the Mini
Nutritional Assessment (MNA) (17) translated into Finnish and
modified for use in Finland. The following modifications not
affecting the MNA score were made: neuropsychological
problems in the case of mild dementia were recorded on the
basis of the assessor’s subjective impression, and the prescribed
use of medication for depression was recorded and given 0
points. Dementia and depression were not tested because the
participants were receiving regular home health care services
and any demented or depressed patients would have received
attention in that context. Psychological stress was defined as an
acute disease or an aggravation of a chronic disease in the past
three months.

The subjects were weighed with a floor scale to the nearest
0.1 kilogram (kg), and their standing height, mid upper-arm and
calf circumferences measured to the nearest 0.1 centimetre (cm)
(19). In the case of subjects who had degenerative changes in
stature, knee height was measured (20). The structured
questionnaire (yes/no) covered problems related to eating:
chewing and swallowing problems, problems with food intake
because of dry mouth, constipation, diarrhoea, indigestion and
other problems (21). The use of services and living conditions
were also queried. 

Biochemical measurements included serum albumin,
haemoglobin, haematocrit and for diabetic patients the latest
glycosylated haemoglobin (HBA1C). Blood samples were
collected by venipuncture in the morning in the patients’
homes. 

Oral health was estimated by means of a new protocol

specially developed for this study. Dry mouth was assessed by
a dentist using clinical criteria, and the subjects were asked
questions like, “Does your mouth feel dry? Do you have eating
difficulties for this reason?” The subjects were presented with
the response options yes or no. The functionality of teeth or
prosthesis was evaluated by dentist on the basis of opposing
natural or prosthetic tooth pairs and on the basis of clinical
experience. The subject’s opinion of functionality was inquired
by questions like, “Are you able to chew food? Do you feel
comfortable with dentures?” The amount of saliva was
measured and recorded as resting saliva and stimulated saliva,
using a generally accepted method (22). The protocol and the
results of the oral health examination, including saliva
measurements, are described in detail elsewhere (23). 

Data collection
Information concerning nutrition during the past six months

was collected from the patient’s care plans by the researcher in
charge (HS). The MNA, structured questionnaire, sampling for
laboratory tests and the saliva sampling were carried out at the
patients’ homes by a registered nurse experienced in the care of
older people. Oral health examinations by two primary health
care dentists were offered free of charge at the patients' home.
All the data were collected in May-October 2000.

Data analysis
The computerised and structured patient care plans were

analysed using the method of content analysis (24). Numerical
data were analysed using SAS 6.12 statistical software.
Statistical analysis of the data involved examination of the
patient classification with the MNA to establish whether there
were any significant differences in patient characteristics,
eating problems, biochemical data and oral health. The chi-
square test and Fisher Exact Probability test were used for
categorical data, the Wilcoxon two-sample test was used for
two groups and the Kruskal-Wallis test for more than two
groups in statistical comparisons. Multivariate techniques could
not be used due to the small sample size. Agreement between
patients’ and dentist’s assessments of oral dryness and
functionality of the mouth were measured using Cohen’s
coefficient kappa. The level of significance was set at P<0.05.

Results

Characteristics of study sample
The mean age of the patients was 83.7 years: the range was

from 76 to 93 years and standard deviation (SD) 4.4. The two
largest age groups were 80-84 and 85-89 years (n=18,
accounting for 35% each). Most of the patients were female
(n=40, 78%) and almost half of them lived alone (n=21, 41%).
The same number (n=21, 41%) received home health care
services at least once a week, but none on a daily basis. Home
help services were received by close to two-thirds or 62% of
the patients, the most disabled persons (n=16, 31%) on a daily
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basis. A total of 30 patients (59%) received home-delivered
meals, most of them daily or almost daily.

The subjects had received home health care services from
one month to several years, the average being one to two years.
The subjects needed regular assistance with movement,
personal hygiene, nutrition, medication and social relations.
They were unable to take care of activities outside the home
without assistance. An old rural population, they relied mainly
on a pension income. The majority had completed no more than
elementary school, with some vocational training.

The study population had several chronic illnesses, mainly
cardiovascular diseases or complications (n=45, 88%), diabetes
mellitus type 2 (n=21, 41%), or both (n=19, 37%), joint
disorders (n=6, 12%), asthma (n=5, 10%), malignant tumour
(n=4, 8%) or mainly a combination of several disorders. Almost
half (n=21, 42%) had three or more disorders. 

Care plans
Care plans had been prepared for 43 patients (84%). Care

plan sections made references to: background information
(n=26), permanent anamnesis (n=7), aim of home care (n=3),
home care interventions (n=4), home care evaluation (n=8), and
follow-up plans (n=1). The largest number of references (n=20)
applied to meals on wheels services. Patients’ daily records
written by nurses were also examined (data not shown) to make
sure that the care plans had not been entered into those records.
This examination revealed in these records few single
statements. In most cases the nurses had not entered their
patients’ weight and height information with BMI.

Nutritional status
None of the patients was regarded as malnourished, i.e. no

one scored less than 17 MNA points; 24 (47%) were at risk of
malnutrition (17-23.5 points) and 27 (52%) were well
nourished. The average MNA score was 23.5. The mean BMI
was 27.0 (SD 5.1), with three patients recording a BMI <19 and
16 a BMI >30. The mean BMI for diabetic patients was 28.1
(SD 5.0). 

Most patients had several problems associated with eating
and digestion. The most common problems were dry mouth
(n=33, 66%), constipation (n=23, 45%), indigestion (n=20,
39%) and chewing and swallowing problems (n=15, 29%). Of
all the patients (n=51) one had no problems; one problem was
reported by 41% (n=21) and two by 37% (n=19).

Oral health and saliva
Two–thirds (67 %) or 34 patients were edentulous; the rest

(n=17, 33%) had 2 to 23 natural teeth (Mean 10.6, SD, 6.9).
Among the dentate patients 12 (71% of the dentate) were
considered by the dentist to have functional natural dentition.
Half of the population (n=26, 51%) wore complete dentures.
Oral health was rather poor in the whole group. Flow rates
below 0.1 ml/min for resting saliva and 0.8 ml/min for
stimulated saliva were considered hyposalivation. Almost half

(n=24, 47%) of the subjects had resting saliva rates of less than
0.1 ml/min, and more than half (n=24, 53%) had stimulated
saliva rates of less than 0.8 ml/min. Those who had no
functional natural dentition and no prosthesis had less
stimulated saliva secretion than others (p = 0.012).

Biochemical values
Local reference values were used where <35 g/l for albumin,

<120 g/l for female and <130 g/l for male haemoglobin and
<35% for female and <38% for male haematocrit represented
subnormal values. The value of >9% for HBA1C represented
poor glycemic regulation. The figures for subnormal values are
shown in Table 1. 

Table 1
Total number of patients with subnormal biochemical values,
and their distribution in two different MNA groups and their

mean MNA

MNA MNA MNA
17-23.5 23.5 < Mean ± SD

S-Alb <35 4 3 21.6 ± 3.8
B Haemoglobin female <120 g/l 7 1 20.9 ± 2.6
B Haemoglobin male <130 g/l 1 23.0 
B Haematocrit female <35% 4 1 21.4 ± 2.9
B Haematocrit male <38% 1 23.0
B-GHBA1C <7.5 3 5 23.9 ± 3.1
B-GHBA1C 7.5-8.9 1 3 24.8 ± 1.7
B-GHBA1C >9 1 1 24.5 ± 4.2

Nutritional status and other factors
Table 2 shows the mean biochemical values and

anthropometrics for the at-risk and well-nourished groups. The
MNA score was significantly lower for female patients with a
haemoglobin lower than 120 g/l (Kruskal-Wallis test, χ2 (2, N
= 51) = 7.22, p = 0.027). Haemoglobin and haematocrit values
were significantly lower for women with anaemia, (Wilcoxon
2-sample test,  z(40)= -2.2985, p = .027), dementia (Wilcoxon
2-sample test,  z(40)= 2.0820, p = .044), or joint disorders
(Wilcoxon 2-sample test, z(40) = -2.1085, p = 0.042). MNA
points were significantly lower for Hypothyreosis patients
(Wilcoxon 2-sample test, z (51) = -2.1085, p = .04). Chewing
and swallowing problems were significantly associated with
lower MNA scores (χ2 (1, N = 51) = 5.89, p = 0.015). Ten
subjects (20%) who complained of both dry mouth and
chewing and swallowing problems, were significantly more
often in the at-risk group (χ2 (1, N = 51) = 9.21, p = 0.002). In
the dentist’s estimation, the subjects at risk of malnutrition
suffered from a dry mouth significantly more often than did
well-nourished subjects (χ2 (1, N = 50) = 3.89, p = 0.049). Oral
status was not associated with MNA scores. However, those
who had natural functioning dentition had a higher BMI score
than others (Kruskal-Wallis test, χ2 (2, N = 51) = 6.05,p =
0.049). 
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Table 2
Mean biochemical and anthropometrical values in two MNA

groups

Total number MNA MNA
of patients 17-23.5 23.5 <

(n=51) (n=24) (n=27)
Mean±s.d. Mean±s.d. Mean±s.d.

S-Alb (g/l) 39.1±3.8 39.3±4.2 38.9±3.6
B-HB female (g/l) 128.8±13.4 125.0±11.9 132.9±14.1
B-HB male (g/l) 140.4±15.3 134.7±27.7 142.5±9.8 
B-HKR female (%) 0.39±0.04 0.38±0.03 0.40±0.04
B-HKR male (%) 0.43±0.04 0.41±0.08 0.43±0.03 
BMI female (kg/m2) 26.8±5.1 25.8±6.2*1 27.8±3.5*
BMI male (kg/m2) 27.7±5.1 29.2±3.2 27.2±5.6
MAC2 female (cm) 29.5±5.0 28.2±5.5 31.0±3.9
MAC2 male (cm) 32.3±5.3 31.5±0.5 32.6±6.3
CC3 female (cm) 35.2±4.5 34.2±4.6 36.3±4.1
CC3 male (cm) 36.9±3.6 38.5±3.8 36.3±3.5

Kruskal-Wallis test, *P<0.05, 1one measurement missing 2Mid arm circumference, 3Calf
circumference

Discussion

None of the participants was considered malnourished, but
half of them were thought to be at risk of malnutrition. The
patient records provided little or no information on nutrition.
Serum albumin levels were mostly within the reference range.
Most patients had poor oral health, but no direct association
was seen with nutritional status. Dry mouth and eating
problems were related to nutritional status. Even though we can
draw no generalisations from the study because of the small
number of participants, the findings do increase our
understanding of nutrition in home care patients.

The comprehensive patients’ care plans were for the most
part completed, but information on nutritional status was
incomplete. The plans contained very few, if any comments
upon nutrition. Earlier studies (3, 4) have shown that questions
of nutrition are often neglected in patient care. On the other
hand it is not uncommon for nurses to fail to enter all relevant
information into patient records. Sometimes nurses also keep
personal records, and not all of that information goes into
patient records (25). Computerised patient records are not
necessarily very user friendly and they can be difficult to
handle and process if the use of information technology is not
properly planned (26). Our findings seem to suggest that nurses
do not have any comprehensive written plans in matters related
to nutrition. One possible explanation is that doing paperwork
is accorded less status and priority than patient care (25).
However, many patients received meals-on-wheels services and
many diabetic patients were in good or satisfactory regulation.
This suggests that nurses do talk with patients about nutrition
issues, but do not necessarily record their discussions.
Nevertheless structured patient records might help to improve

nutritional care and care outcomes (5, 6).
According to the MNA, about half of the study group were

at risk of malnutrition. No one was classified as malnourished.
The results for the group at risk of malnutrition are similar to
those published earlier for patients in home nursing care in
Sweden (18) and in Finland. In home care the proportion of
malnourished patients has been quite low at 3-5 per cent (18,
27). One in seven had a serum albumin below the reference
values, but it was not significantly associated with MNA
scores. There were no findings of very low albumin values;
similar results have earlier been reported for homebound
elderly in the United States (28). The relationship between
serum albumin values and nutritional status has received much
attention in the research literature (29), and there are
indications that serum albumin may relate more to poor health
in general than to poor nutritional status (8). Most of the elderly
people in our study population were not bedridden, even though
they did have chronic diseases and problems with movement.
One in seven also had haemoglobin values below the reference
level; in women this was associated with at-risk status.
Haematocrit was not significantly associated with the MNA
score. In women, low haemoglobin and haematocrit values
were significantly associated with anaemia, and also with joint
disorders and dementia.  Hypothyreosis was significantly
associated with lower MNA. These results may reflect
functional difficulties and other chronic conditions related to
these diseases (13).

Neither oral health nor the functionality of teeth were
associated with MNA scores, or with the saliva findings. Most
of the patients in our study population had poor oral status. Dry
mouth and chewing and swallowing problems were related to
nutritional status, as has been demonstrated earlier (31).
Likewise, an association has been shown between complaints
of oral dryness and low saliva secretion and between
complaints of oral dryness and recent loss of appetite (32). In
our study no association was seen between saliva secretion and
subjective or clinical evaluation of dry mouth. Our old and
chronically ill patients had at least some medication, which
might have contributed to the results (33). It is important that
where subjects suffer from a dry mouth, immediate action is
taken to relieve the problem by using enough drinks, soups and
other moistened food. The discrepancies between the subjects’
and dentists’ opinions about dry mouth and dentures point to
the difficulty of estimating oral health and dental treatment
because many modifying factors influence oral health (34, 35,
36).

In contrast to earlier findings (18), the diabetic patients in
this study did not significantly differ from other patients with
regard to their MNA or BMI scores (18). Poor glycemic
regulation was reported for 14% of these patients, but 30% did
not conform to the regulation regime. In a similar patient group
the number showing poor regulation was found to be 22%,
while the not-conforming group was roughly the same size as
in our study (37). Recent guidelines for the care of elderly
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diabetic patients underscore the importance of regular
monitoring and counselling on diet and exercise (38). Earlier
studies have reported that mostly old diabetic patients are in
poor glycemic regulation and that better mechanisms are
needed for more effective monitoring (39).

In conclusion, while half of our study population were at risk
of malnutrition, none were malnourished. The patient records
contained very little information on nutrition and no
comprehensive care plans concerning nutrition. A
comprehensive nutritional care plan requires background
information on reduced mobility, medication, skin problems,
depression and cognitive impairment as well as on the need for
support services. In addition, the planning of interventions
requires information on height and weight, weight changes,
energy intake and related problems such as oral health and
eating problems. On the basis of information on nutrition, the
patients most at risk could be identified and the interventions
then carried out in time, focussing on the most vulnerable
patients. The results of this study point at the importance of
using comprehensive tools such as the MNA for purposes of
nutritional assessment and advance planning in nutritional
issues within the field of home care.
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