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Abstract

A challenge for health care providers is that there will be a distinct rise globally in the number of
elderly people aged 80 years and over. Malnutrition is a well-known problem among elderly
people; few studies have focused on the nutritional status of those aged over 80, irrespective of
whether they live in nursing homes (NHs) or in ordinary housing. The aim of the study was to ex-
amine the nutritional status of elderly people aged 80 or older. The study was cross-sectional with
64 elderly persons (80 - 100 years old) living in NHs (n = 35) or in ordinary housing (n = 29). Their
nutritional status was assessed with the Mini Nutritional Assessment. Among the elderly people
living in NHs, half were at risk and one fourth were suffering from malnutrition. Ten percent of the
elderly persons in ordinary housing were found to be at risk; none were malnourished. Thirty-one
percent had BMI values <23. The majority of the participants ate 2 - 3 meals per day and were
prescribed more than three medications daily. Although not statistically significant, well-nou-
rished participants were more likely to be married, and to rate their psychological and physical
health very good/good compared to participants who were at risk of becoming malnourished or
were malnourished. In conclusion, the results indicate that special attention regarding nutritional
intake is required for those aged 80 years and older irrespective of type of accommodation. The
RNs have a responsibility to identify the problems and needs and to implement and evaluate nu-
tritional care in this age group. There is a further need for knowledge regarding the effects of both
nutritional interventions and of their optimum timing.
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1. Introduction

In nursing homes (NHSs), the prevalence of malnutrition is well documented. A multi-national study with 24
pooled studies (4507 people) showed that in NHs in twelve countries from all five continents, half of the resi-
dents >65 years of age were at risk and 14% were malnourished [1]. When a modified version of the Nutrition
Day project was developed for NHs and used in eight Austrian and 30 German NHs, it was found that 9% and
17% respectively out of 2137 residents (age 50 - 106) in 79 units were classified as the malnourished [2]. Over-
all, malnutrition prevalence rates do not differ significantly between elderly people aged >65 years in NHs in
Netherlands (27%) and Germany (26%) [3]. In Sweden, the prevalence of malnutrition in NHs was recently
found to be 30% [4].

Among older people >65 years and living in ordinary housing, the prevalence of malnutrition varies from 6%
[1] to 14% [5]. In Sweden, 15.7% (60 - 96 years of age) are malnourished [6]. These variations in prevalence
can be explained by the use of different definitions of malnutrition, the setting of the study, the use of different
research methods, various underlying disease, and variation in the ages of the elderly people included. The focus
of this study is under nutrition but the terms “malnutrition” and “under nutrition” are used interchangeably in
accordance with the literature.

In most populations around the globe, people are living longer and the number of people living beyond the
age of 80 is increasing [7] [8], and the trend is that more and more elderly people are living at home [9]. These
figures are related not only to a healthier elderly population, as these older people are living at their own home
regardless of whether they are healthy or not or in need of home care service [9], but also to a weakening of mu-
nicipal finances leading to a halted expansion or cutbacks of the care. Between 2000 and 2005, 18,000 beds
were closed in NHs while only half of the municipalities expanded their home help service at the same time [10].
The sharp cutback in beds combined with the insufficient expansion of home care services has increased the
number of elderly people queuing for admission to NHs. However, during 2013, the maximum waiting time for
NH admission decreased compared with the previous year according to the Swedish Association of Local Au-
thorities and Regions [11]. The waiting time now varies between 0 and 156 days within the municipalities [11].

There is a body of evidence regarding the prevalence of malnutrition and risk of malnutrition among the el-
derly population aged >50 years living in NHs, but there is little research on the nutritional status of the elderly
aged >80 years, irrespective of whether they are living in NHs or at home. By examining the nutritional status of
older people, preventive efforts can be initiated where the need exists. Therefore, the aim of the study was to
examine the nutritional status of elderly people aged 80 or older.

2. Methods

A descriptive cross-sectional study design was conducted [12], comparing elderly persons living in NHs with
elderly persons living in ordinary housing, using a nutritional assessment instrument.

2.1. Setting

The study was conducted in three NHs and among persons living in ordinary housing, all within one municipal-
ity with about 5000 inhabitants. The NHs provide nursing care around the clock for persons with extensive need
for this care and all meals are available from a central kitchen.

2.2, Participants

For persons aged 80 or older living in NHs, the inclusion criteria was: Swedish-speaking residents. Excluded in
the study were older persons receiving enteral and/or parenteral nutrition and those in the end-stage of life. For-
ty-five out of 55 persons fulfilled these criteria but eight declined participation and a further two persons were
excluded due to them being unable to answer the questions, leaving 35 included persons.

Persons aged 80 or older living in ordinary housing were identified via the population register, providing
about 200 potential participants. The participants were ranked according to age and a strategic random sample of
the first person was accomplished by lottery. From this person, every fourth person up and down in age was in-
cluded (n = 50). However, 18 persons declined participation and three persons had unknown addresses, leaving
29 included persons. The inclusion criteria were: Swedish-speaking with cognitive ability to answer the Mini
Nutritional Assessment (MNA) and questionnaires and managing without home help services. All 29 persons
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fulfilled the inclusion criteria. A total of 64 elderly persons were finally included in the study.

2.3. Data Collection

The data collection was carried out by using an assessment instrument with five additional questions.

2.3.1. Instrument

The MNA developed by Guigoz et al. [13] was used for this study. MNA includes a total of 18 questions to as-
sess the nutritional status of older persons. The instrument consists of two parts; an initial assessment (part 1)
and a final assessment (part 2). The instrument’s first part consists of six items that assess the person’s food in-
take, weight loss, mobility, psychological stress or acute disease, neuropsychological problems, and body mass
index (BMI). The responses are measured by a scale of 0 - 3 points, where 0 or 1 indicates lack of functions and
2 or 3 indicates normal functions. Summation of the scores is made and the maximum score is 14. A result of
eleven points or less denotes that a risk of malnutrition exists and the second part of the MNA is performed.
Here, all participants had the full MNA assessment conducted.

The second part includes twelve questions on housing, drug intake, presence of wounds, the ability to feed
themselves, food and water intake, independent assessment of health and nutritional status, and measurement of
mid-arm (MAC) and calf circumference (CC). The responses are measured by a scale ranging from 0 to 2 points.
The responses are summarized and added to the summation from part one. The maximum score in total for the
first and second part is 30. If the total score is between 17 and 23.5 points, the person is judged to be at risk of
malnutrition; at a score below 17 points, there is malnutrition [13]. The instrument’s credibility is supported by
its development and validation in both healthy and sick elderly populations [13] [14] and it has been used in
several settings and across populations [15]. Registered nurses (RNs) and enrolled nurses (ENs) have made sim-
ilar estimates when using the first part of the MNA, the Short Form-Mini Nutritional Assessment (MNA-SF),
proving its reliability [16].

In addition, three questions related to demographics were added: marital status (married/cohabitant or single),
type of living (urban or rural) and type of housing (villa, apartment, NH, or block of serviced flats). A further
two questions about perceived psychological and physical health (each classified as very good, good, neither
good nor bad, bad, very bad, or cannot answer the question) were also added.

2.3.2. Procedure

Older people living in NHs received oral and written information by dietary agents, that is, ENs with special
education in and experience of nutritional assessments. After two weeks, the dietary agents renewed their con-
tact with the participants and if participation in the study was accepted an appointment was scheduled and writ-
ten and informed consent was obtained. Where the respondent was judged by the dietary agents as not having
the cognitive ability to give informed consent and answer the questionnaire regarding demographic facts, a rela-
tive was consulted. Copies of the MNAs from the patients’ medical records were obtained from the RN. In the
studied municipality it was routine at the time of the study to make an assessment with the MNA for all resi-
dents.

Written information about the study was posted to older persons living at home. Two weeks later they were
contacted via telephone by one of the researchers (H-BH) and, if participation was accepted, a time for an ap-
pointment was scheduled. A nutritional assessment with the MNA was carried out by one of the authors (GG) or
by the dietary agent together with the respondent. At the same time, written, informed consent was obtained.
This took place between May and June 2011.

2.4. Data Analysis

The computer program IBM Statistical Package for Social Sciences (SPSS) version 20.0 was used for analyzing
the data, with descriptive statistics displaying the frequencies, percentages, mean values and standard deviations
regarding MNA, demographics and perceived health. Pearson’s Chi-square tests were used to compare the dif-
ferences between nutritional status and gender, marital status, type of living, and perceived psychological and
physical health. In the results, the classifications “villa” and “apartment” were merged to create one, “ordinary
housing”, and “risk of under nutrition” and “under nutrition” were combined together into “malnutrition/at risk”.
Regarding psychological and physical health, the response alternatives “very good” and “good” were merged
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into one group and “bad” and “very bad” were merged into another group. Responses classified as “cannot an-
swer the question” were not included in the analysis.

2.5. Ethical Consideration

The study was approved by an ethical research committee, Dnr 2010/290, and was conducted according to the
Helsinki declaration [17] and the Ethical Guidelines for Nursing Research in the Nordic Countries [18]. The
heads of departments for each NH gave consent for the study. The Patient Data Act [19] was adhered to for the
acquisition of each MNA copy, and the handover of information was listed in each nursing journal of the RN in
charge.

All participants took part voluntarily in the study after giving their oral and written informed consent. Res-
pondents could withdraw their participation at any time without explanation. Their data were treated confiden-
tially. The questionnaire and the MNA were coded to enable interconnection of the documents without com-
promising anonymity.

3. Results

The mean age of the total number of respondents was 86.9 years (ranging from 80 to 100). In NHs the mean age
was 88.8 years. For persons living in ordinary housing, the mean age was 84.6 years. There were more women
than men included in the study and two-thirds were single. The majority lived in urban areas (Table 1).

Table 1. Overview over demographic data.

Mean SD Range n (%)
Age
Total 86.9 4.6 80 - 100
Nursing homes 88.8 4.6 80 - 100
Ordinary living 84.6 35 80-93
Gender
Male 28 43.8
Female 36 56.3
Marital status
Married/cohabitant 22 344
Single 42 65.6
Living
Urban 53 82.8
Rural 11 17.2
Ordinary housing
Villa 24 375
Apartment 5 7.8
Nursing homes
Nursing homes 17 26.6
Serviced flats 18 28.1
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3.1. Nutritional Condition

In total, half of the respondents were judged to be well-nourished (53.1%, n = 34/64) according to the MNA,
while almost one-third were at risk of being malnourished (32.8%, n = 21) or were malnourished (14%, n = 9).
Among the elderly people living in NHs, about half of the respondents were at risk (51.4%, n = 18/35) and
one-fourth were malnourished (25.7%, n = 9), while among the elderly living in ordinary housing, only a few
were at risk (10.3%, n = 3/29) and none were malnourished.

The result of the MNA screening (part one) is shown in Table 2. In total, the majority reported no loss of ap-
petite, good mobility, did not suffer from stress or acute disease and had a BMI > 23. One-fifth reported weight
loss, mainly those from the NHs.

The results of part two of the MNA screening are shown in Table 3. In total, the majority reported that they
take more than three medications daily, ate three meals per day, could eat on their own, had MAC greater than
22 cm and CC of 31 cm or greater. Twelve percent reported pressure sores or skin ulcers. Eleven percent could
eat by themselves but with difficulties or required feeding assistance, had MAC < 22 and 17.2% had CC of less
than 31 cm, all within the NHs.

Table 2. The MNA screening part 1 in relation to type of housing.

MNA screening part 1 ) :Tg‘tla(l%) Nurairlg;;ome Ordinsri/ ggusing
A. Declined food intake over the past three months due to loss of
appetite, digestive problems, chewing or swallowing difficulties
Severely poor 3(4.7) 3 -
Moderately poor 12(18.8) 8 4
No loss of appetite 49(76.6) 24 25
B. Weight loss during the last three months
Weight loss > 3 kg 1(1.6) 1 -
Does not know 14(21.9) 13 1
Weight loss 1 - 3 kg 13(20.3) 10 3
No weight loss 36(56.2) 11 25
C. Mobility
Bed or wheelchair bound 10(15.6) 10 -
Can get out of the bed/chair but cannot walk 5(7.8) 5 -
Can move around with or without support 49(76.6) 20 29
D. Have suffered psychological stress or acute disease
yes 16(25.0) 15 1
no 48(75.0) 20 28
E. Neuropsychological problem
Severe dementia or depression 10(15.6) 10 -
Mild dementia 20(31.2) 19 1
No psychological problem 34(53.1) 6 28
F. Body Mass Index (BMI)
BMI less than 19 4(6.2) 3 1
BMI 19 to less than 21 7(10.9) 4 3
BMI 21 to less than 23 9(14.1) 8 1
BMI 23 or more 44(68.7) 20 24
G. Can live independently
no 35(54.7) 35 -
yes 29(45.3) - 29
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Table 3. The MNA screening part 2 in relation to type of living.

MNA screening part 2 ) :Tg;a(l%) Nurf]irlgshsome Ordinsri/ ggusing
H. Take >3 prescription drugs daily
yes 46(71.9) 28 18
no 18(28.1) 7 11
1. Pressure sores or skin ulcers
yes 8(12.5) 6 2
no 56(87.5) 29 27
J. Full meals consumed daily
One meal 2(3.1) 2 -
Two meals 15(23.4) 4 11
Three meals 47(73.4) 29 18
K. Consumption of protein-rich foods every day (3 choices yes/no)
0-1yes 2(3.1) 2
2 yes 24(37.5) 10 14
3yes 38(59.4) 23 15
L. Consuming >2 serving of fruits and vegetables per day
no 17(26.6) 11 6
yes 47(73.4) 24 23
M. Cups of fluid/water consumed/day
<3 cups - - -
3-5cups 21(32.8) 11 10
>5 cups 43(67.2) 24 19
N. Mode of feeding
Requires feeding assistance 2(3.1) 2 -
Self-fed with some difficulty 5(7.8) 5 -
Self-fed without any problem 57(89.1) 28 29
O. Self-rated nutritional status
Has major malnutrition 1(1.6) - 1
Does not know or has moderate malnutrition 26(40.6) 25 1
No nutritional problems 37(57.8) 10 27
P. Self-rated health compared with others in same age
Not as good 2(3.1) 2 -
Does not know 26(40.6) 22 4
As good 15(23.4) 5 10
Better 21(32.8) 6 15
Q. Mid Arm Circumference (MAC)
MAC less than 21 cm 1(1.6) 1 -
MAC 21 to0 22 cm 6(9.4) 6 -
MAC greater than 22 cm 57(89.1) 28 29
R. Calf Circumference (CC)
CC less than 31 cm 11(17.2) 11 -
CC 31 cm or greater 53(82.8) 24 29
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3.2. Perceived Health

When the participants compared their self-rated general health condition with others in the same age, 56.3%
answered that their health condition was the same or better than others in the same age, and 43.8% felt worse or
did not know (Table 3). In total, 75.9% (n = 44/58) perceived their psychological health as very good/good,
17.2% (n = 10) perceived it as neither good nor bad, while 6.9% (n = 4) perceived it as bad/very bad. Their
physical health was perceived as very good/good by 66.7% (n = 40/60), as neither good nor bad by 20% (n = 12),
and as bad/very bad by 13.3% (n = 8).

3.3. Comparisons between Participants with Different Nutritional Conditions

There were statistically significantly more well-nourished participants (76.5%) in ordinary living compared to
participants who were at risk of becoming malnourished or were malnourished (10%, p < 0.001). In regard to
gender, there was no statistically significant difference. Although not statistically significant, there were tenden-
cies in the results that more well-nourished participants were married, and that they rated their psychological and
physical health as very good/good compared to participants who were at risk of becoming malnourished or were
malnourished (Table 4).

4. Discussion
4.1. Study Result

The results showed that in NHs half of the respondents were at risk and one-fourth were malnourished according
to the MNA, findings that are in line with other studies [1] [2] [20]. Living in NHs might mean a fivefold risk of
malnutrition compared with living in the municipality [21], but a recent study indicates an improvement in these
figures, as 30% of the NH residents in Sweden with a mean age of 86.3 are suffering from malnutrition, com-
pared with historical data from 1996 when 71% were malnourished [4].

Table 4. Gender, marital status, type of living and health in relation to nutritional condition.

Well-nourished n = 34 (%) Malnourished/at risk n = 30 (%) p-value
Gender 0.283
Male 17(50) 11(36.7)
Female 17(50) 19(63.3)
Marital status 0.081
Married 15(44.1) 7(23.3)
Non-cohabitant 19(55.9) 23(76.7)
Type of living <0.001
Ordinary housing 26(76.5) 3(10)
Nursing home 8(23.5) 27(90)
Psychological health 0.093
Very good/good 27(84.4) 17(65.4)
Neither good nor bad/bad/very bad 5(15.6) 9(34.6)
Cannot answer 2 4
Physical health 0.099
Very good/good 25(75.7) 15(55.6)
Neither good nor bad/bad/very bad 8(24.3) 12(44.4)
Cannot answer 1 3
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In this study, only ten percent of the elderly persons in ordinary housing were found to be at risk; none were
malnourished. This result is less than was reported in the study of Johansson et al. [22] where 14.5% were found
to be malnourished. Our findings also contradict other findings [23] that revealed no differences between elderly
persons living in NHs (51 - 97 years old) and elderly persons living in ordinary housing (58 - 86 years old) when
measured with MNA. However, being 80 years old and older carries a significant and almost eightfold greater
risk of becoming malnourished compared with those aged between 65 - 69 years according to Lopez-Jornet et al.
[21].

Although the elderly people ate two to three full meals a day at the NHs, the majority were malnourished or at
risk of becoming malnourished. One reason for this could be that the RNs often overestimate the elderly
people’s actual food intake [24] [25]. Several studies have shown that elderly people in NHs eat less than half of
their food portion [26] [27], a factor associated with malnutrition [26]. Furthermore, long overnight fasts could
also be a crucial component [28]-[30]. In addition, it is known that when living in NHs, elderly people have little
influence on the food served and the timing of meals [31]. The municipal nutritional care is insufficient and it is
for example the responsibility of the nursing manager to provide routines that decrease the time of overnight
fasts and increase the elderly persons involvement in making decisions about their nutrition.

The results showed that the majority of participants were prescribed more than three medications. Adverse
side-effects, for example dryness in the mouth, constipation and nausea, may negatively affect the patients’ food
intake and it is well known that well-nourished elderly people take fewer medications when compared with
those who are malnourished [32] [33]. A potentially inappropriate prescription of medication for elderly people
living in special housing is reported [34] [35] and polypharmacy, defined as the prescription of five drugs or
more at once, is increasing among the elderly population, resulting in higher morbidity and mortality [34] [36].
The RNs have a key role in medication management, such as monitoring and evaluating the drug treatment in
discussions with the responsible physician, but this role is rarely discussed and depending on how the RNs de-
fine their role this might have consequences on the safety and quality of the care [37].

Pressure sores or skin ulcers were found in 12% of the participants. Low nutritional intake, low BMI and un-
desired weight loss are all significantly related to pressure ulcers [38]. A lack of systematic risk assessments as
well as evidence-based intervention has been identified among RNs in NHs [39]. Improvements in risk assess-
ment tools [39], a more complete assessment when patients are at risk or where established malnutrition is found,
followed by individually tailor-made nutritional support, are recommended [38]. Such interventions are also of
importance in supporting the care of elderly persons living at home.

Although the results showed that the majority of participants perceived their psychological and physical
health as very good/good, 34% to 44%, respectively, among the malnourished participants perceived their health
as low or neutral. Lower self-perceived health is a known risk factor for malnutrition among home-living elderly
people [22] and those elderly people living in NHs [28]. The elderly people’s self-perceived low well-being
might be influenced by a combination of malnutrition and long overnight fasts (>11 hrs) [40].

4.2. Methodological Considerations

A strength of this study was the use of MNA as it is a well validated and reliable instrument, developed for a ge-
riatric population like the one in this study. Furthermore, the dietary agents were familiar with performing nutri-
tional assessments and using the MNA as it was routine in the studied municipality. The fact that there are no
differences found between RNs’ and ENs’ nutritional assessments regarding the MNA-short form (SF) [15] is a
further strengthening of the reliability of the instrument. A less skewed gender distribution with a larger male
sample might have had an impact on the results.

5. Conclusions, and Implications for Nursing and Future Research

In conclusion, the results of the present study indicate that special attention regarding nutritional intake is re-
quired for those aged 80 years and older irrespective of type of housing. The RNs have a responsibility to iden-
tify the problems and needs of the elderly people and to implement and evaluate their nutritional support and
care. There is a need for more knowledge regarding the effects of not only nutritional interventions but also of
the optimum timing of these by further evaluation research. Further studies with larger sample sizes are needed
in order to confirm the results of this study. Also, similar studies including elderly persons receiving a home

help service would be of great value.
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