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Abstract: Objective: Malnutrition with consequent weight loss is a well-known problem among older frail
persons living in nursing homes. The objective of this study was to examine the effect of a structured preventive
care programme including an individualized nutrition plan. Design: A retrospective study, based on already
collected data from two different nursing home populations. One population constituted a group of nursing
home residents receiving the nutritional care programme (ncp-group), including individually performed
nutritions actions. The ncp-group (N=135) was registered in the national quality registry Senior Alert (SA),
a platform for following of this preventive care process. The other population constituted a group of nursing
home residents receiving “care as usual” (n=186), ie not using the nutritional care programme, collected from
the study SHADES. The two populations was compared by a quasi-experimental pre-posttest design with a
follow-up time of 5–7 months. Settings: Nursing homes in Sweden. Participants: Two populations of nursing
home residents assessed to be at risk for malnutrition, or to be already malnourished, according to the short form
of the Mini Nutritional Assessment (MNA-SF). Intervention: The ncp-group received a structured, individually
targeted care programme including risk assessments, team-based decisions on actions, and evaluation of results.
Measurements: Body weight and weight changes were monitored over time. Additionally, nutritional status was
described using the MNA-SF scores and body mass index (BMI). Results: No statistically significant differences
in body weight, MNA-SF or BMI between the groups were found at follow-up. However, within-group analyses
in the group followed in SA showed improved outcomes. Conclusion: This suggest small differences in
nutritional care provided at nursing homes working with SA and “care as usual” in nursing homes, not working
with SA.
Key words: Nursing home, malnutrition, Senior Alert, BMI, Intervention.

Background
Malnutrition and unintentional weight loss are well-known
problems among old frail persons living in nursing homes
(1–3). Malnutrition begins when food and nutrient intake
is consistently inadequate to meet the individual’s nutrient
requirements (4). The consequences of malnutrition are widely
documented and include immune dysfunction, reduced muscle
function, delayed wound healing, prolonged hospitalization and
increased mortality (5).
Risk factors for malnutrition among older people
can be divided into three main types: medical, social and
psychological. Medical risk factors include poor appetite, loss
of taste and smell, gastrointestinal disorders, poor oral health
and endocrine disorders, while isolation and loneliness, and
inability to shop or prepare food are among the social risk
factors. Psychological risk factors include confusion, dementia
and depression (6–8). Since nutritional status depends on many
different factors, more than one parameter is needed to identify
malnutrition. Therefore, screening tools have been developed to
assess nutritional status, taking several aspects simultaneously
into account (9). Several studies in nursing home populations,
based on risk screening tools, have shown both high risk and
high prevalence of malnutrition. Elsewhere, a risk prevalence
of 40–60% has been reported (10–13), which reflects the
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vulnerability of this group of older persons.
Previous intervention studies, with the intention to improve
nutritional status among older persons in nursing homes, have
mostly examined the effects of oral nutritional supplements
such as energy-boosting/protein-enriched meals or nutrientenriched drinks. Randomized controlled studies have shown
both improvement (14, 15) as well as no effect regarding
weight change (16-18). Wikby et al. (19) report on a nutritional
programme that also included education provided to staff,
regarding nutritional needs and individualized nutritional
care. No statistically significant differences between the
experimental group and the control group were found but some
improvements were seen within the experimental group (ibid).
Earlier reports indicates that risk assessment should be
followed by a detailed analysis of causes (20), and have
emphasized the usefulness of individually tailored nutritional
interventions (9, 14, 19). As nutrition supplements represents
only one element of a complex array of interactions that may
affect a person’s nutritional status, even more individually
adjusted interventions are probably needed.
In 2010 the Government Offices of Sweden emphasized the
need for improving care for frail older persons (21, 22) and it
was decided that the web-based national quality register Senior
Alert (SA) should be used countrywide. The intention was to
support caregivers in offering preventive care according to the
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best available clinical knowledge and evidence by providing
a computerized system with tools, information and guidance.
Persons over 65 years seeking care or already in the care
system were targeted for registration with SA, which covers
several risk areas including malnutrition. Use of a systematic
workflow including risk assessments, team-based decisions on
actions, measurement of outcomes and evaluation of results
(23) should improve the quality of care. Although the register
has been used across Sweden for several years, no academic
articles reporting outcomes in a nursing home population
have been published. The aim of this study was to examine
whether a structured preventive care process as outlined within
the programme of SA result in improved nutritional status,
measured by body weight, BMI and MNA-SF, compared with
“care as usual”.

collected different kinds of data including risk assessments
for malnutrition. Besides baseline measurements, five followups were performed, with approximately 6 months between
them. The SHADES covered twelve nursing homes (43 wards)
in three different regions in Sweden. None of these nursing
homes was using SA or participating in any project aimed at
improving nutritional status. A total of 186 participants from
the SHADES population met the criteria, and was included into
the control-group (Figure 1).
Figure 1
Inclusion flow diagram showing inclusion to the two groups

Method
Design and setting
This study is based on already collected data. The
participants were nursing home residents assessed as at risk
of malnutrition, or as already malnourished, according to the
short form of the Mini Nutritional Assessment (MNA-SF).
One group included participants that were registered with SA
and received nutritional interventions according to the assessed
needs. The other group, used as a control group, received “care
as usual” at nursing homes not using SA. The two groups were
compared using a quasi-experimental, pretest-posttest design
with 5–7 months’ follow-up. Hereafter the group receiving the
structured nutritional care programme in SA is called ncp-group
and the other group is called control-group.
This present study is part of a larger project “Health
Development in Late Life” where data from a set of National
Quality registers were individually matched to an older twin
population in the Swedish Twin Registry; the SALT (Screening
Across the Lifespan) population (24). The aim of the larger
project is to understand health and health factors in old age.
From the SALT population it was 5,255 persons who were
recorded in SA from which 1,542 persons were living in
nursing homes, aged over 65 and assessed with MNA-SF. Of
these, 135 were eligible for inclusion into the ncp-group, i.e. at
risk of malnutrition, or already malnourished at first registration
in SA and with a possible follow-up time at 5-7 months (Figure
1). We also used matched data from the Social Services registry
to get information on date of admission to nursing homes for
the participants in the ncp-group. Given that no pair of twins
was included into this group this population was considered
a “normal” population. Senior Alert is used countrywide and
members of this group were spread over 124 nursing home
wards.
The control-group was selected from the Study of Health
and Drugs among the Elderly in Swedish nursing homes
(SHADES) population, which is described elsewhere (25, 26).
A total of 429 persons were included in the SHADES, which
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MNA = Mini Nutritional Assessment; MNA-SF = short form of the Mini Nutritional
Assessment; SALT = Screening Across the Lifespan study; SHADES = Study of Health
and Drugs among the Elderly in Swedish nursing homes.

In the control-group, 41% had been at the nursing home
for less than 6 months. For the ncp-group, the corresponding
percentage was 46%; however, because of incomplete data in
the Social Services registry, time could not be calculated for
28% of the cases in the ncp-group. Table 1 shows descriptive
data for both groups.
Intervention
The intervention followed the standardized and structured
preventive care programme, including individualized nutrition
actions, of the SA registry. The selection of assessment scales,
determination of underlying causes and actions suggested by
SA were established empirically by an expert group vouching
for use of an evidence-based method. The workflow can be
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Table 1
Description of the participants in the two groups at baseline and follow-up
Ncp-group (registered in SA)
n=135
Baseline
Age, yrs, mean ±SD
Men/women, %
Weight, kg, mean ±SD

MNA-SF score, mean (MD)
Malnourished % (<8p MNA-SF)

p-value

0.0183

63.6±14

0.9 (4.6)
22.6±4.1

Follow-up

p-value

0.0193

8.5 (9)

9.8 (10)

0.0014

30

16

0.0026

23.7±4.8

0.0641

8.8 (9)

9.4 (10)

0.2355

0.0825

24

23

0.7876

0,2762

0.1642

0.4696

0.2062

0.6332

<0.0016

0.0012

0.0172

0.7666

<0.0012

<0.0012

<0.0016

0.0592

0.0762

0.3436

0.0122

0.0042

Moderate decrease in food intake

19.3

16.3

13.4

16.1

No decrease

74.1

79.3

82.3

76.9

<0.0016

Weight loss greater than 3kg

13.3

7.4

4.8

10.2

Does not know

34.8

7.4

30.1

1.6

Weight loss between 1-3 kg

17.8

16.3

11.8

24.7

No weight loss

34.1

68.9

53.2

63.4

0.2346

Bed or chairbound

27.4

30.4

43.0

45.2

Able to get out of bed or chair but does not go out

20.0

17.0

32.8

32.8

Goes out

52.6

52.6

24.2

22.0

MNA-SF item 4
Suffered psychological stress or acute disease in the
past 3 months (%)

<0.0016

49.6

74.1

MNA-SF item 5
Neuropsychological problems (%)

0.3271
0.0241

7.0

MNA-SF item 3
Mobility (%)

0.1761

0.0034

4.3

No

0.0861

0.1633

4.4

25.9

0.1973

23.9±4.8

6.6

MNA-SF item 2
Weight loss last 3 months (%)

Follow-up

0.4162
64.0±14.1

0.4536

50.4

Baseline

0.4(4.4)

22.9±4.1

Yes

Difference between
groups (p-values)
0.6131

31/69
61.9±13.7

MNA-SF item 1
Declined food-intake over the past 3 months due
to loss of appetite, digestive problems, chewing or
swallowing problem (%)
Severe decrease in food intake

Baseline
84.1±7.3

29/71
60.9±13.4

Individual weight change, kg,mean (SD)
BMI, mean ±SD

Follow-up

83.7±6.9

Control-group n=186

39.8

17.6

60.2

82.4

0.5286

Severe dementia or depression

24.4

26.7

40.3

44.1

Mild dementia

51.1

51.1

39.8

35.5

No psychological problems

24.4

22.2

19.9

20.4

MNA-SF= short form of the Mini Nutritional Assessment; 1. T-test; 2. chi-squared test; 3. paired T-test; 4. Wilcoxon paired test; 5. Mann-Whitney test; 6. McNemar’s test.

described in four steps: (1) Nutritional risk assessment using
the MNA-SF. (2) If the person is at risk, the underlying causes
should be analysed. This analysis is based on 18 factors such
as decreased chewing efficiency, loss of appetite or changes in
taste and smell. (3) Planning and executing suitable nutritional
actions: There are 28 predetermined actions which are divided

into six groups. The most common actions in each group
are listed in the Results section (Table 2). (4) Follow-up and
evaluation of performed actions. Steps 2, 3 and 4 are intended
to be team-based, where different professionals co-operate at
regularly held team meetings. The process is iterative.
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Measurements
Body weight, body mass index (BMI) and MNA-SF scores
were followed for both groups. Weight was measured with
scales located at each nursing home ward. For some analyses,
the BMI values were divided into two groups with a cut-off
at 22. In Sweden this cut-off value is recommended for use in
persons over 70 years (27). As a consequence, persons with
a score below 22 were considered underweight, and persons
with BMI ≥22 were considered to have normal weight or to be
overweight.
Risk for malnutrition was assessed using the MNA-SF,
which is a six-question short form of the MNA (27). Validation
has shown that the short form of the questionnaire can be
used as a stand-alone questionnaire (28-30). The MNA-SF
covers the past 3 months and addresses food intake, estimated
weight loss, mobility, acute diseases or psychological stress,
neuropsychological impairment, and BMI. The maximum
possible MNA-SF score is 14 points. A score of 7 points or less
indicates malnutrition and 8–11 indicates risk of malnutrition,
while 12–14 points indicate no risk for malnutrition (31).

“Adjust the environment” where at least one such variable were
provided to 41.5% (Table 2).
Table 2
Number of persons (%) in the ncp-group receiving different
nutritional actions. A median of four nutritional actions per
person were provided
%

Snack

76

56.3

Enriched food

41

30.4

1. Nutritional treatment
Decrease duration of nighttime fasting
Observation/food and fluid registration
Protein energy supplement
Nutritional drinks

Adjust food consistency

Enteral/parenteral nutrition

Adjust to cultural and religious needs

Statistical analyses
Between-groups measures were tested with chi-square,
independent samples T-test or Mann-Whitney U-test depending
on scale level. For the within-group analyses, paired T-test,
Wilcoxon or McNemar’s test was used (Table 1). Analyses
were performed using the SPSS statistical software (IBM SPSS
version 20; IBM Corp., Armonk, NY, USA). P-values ≤0.05
were considered statistically significant.

2. Eating support

72
26
20
20
16
0
0

53.3
19.3
15.0
14.8
11.9
0
0

Adjust the environment (light, furniture, sound, 56
decoration)

41.5

Create community support

21.5

Training/encouragement

33

24.4

Work on a good eating position

19

14.1

Feeding

Results
This study included a total of 321 residents, 135 in the
ncp-group and 186 in the control-group. Both groups were
selected from larger nursing home populations where the risk
prevalence for malnutrition was around 60%, according to
MNA-SF scores (Figure 1). Age and sex distributions were
similar in both groups. At baseline, no statistical differences
were seen between the groups regarding body weight, the
total MNA-SF score, or how the groups were categorized
into “risk of malnutrition” or “malnourished”. Body mass
index, however, was significantly lower in the ncp-group.
Even if the total scores of MNA-SF did not statistically differ
between the groups at baseline, the ingoing items showed
statistical differences regarding weight-loss, mobility and
neuropsychological problems (Table 1).
A median of 4 nutritional actions were performed in the
ncp-group (Q1:3, Q3:7). The majority (52% N=70) received
1-4 actions, and 42% (N=57) received 5-10 actions. In 6%
more than 10 actions were performed (N=8). The most
common actions were “Snack” provided to 56.3%, followed
by “Decrease the duration of night time fasting”, provided to
53.3% and “Weigh control” provided to 48.9 %. One or several
adjustments in the environment were combined in the variable

N=135

Prescribe aids

Create separation

3. Weight control

4. Medication review
5. Oral health care

6. Information and education about food

29
11
4
4

66
61
39
23

5.9
3.0
3.0

48.9
45.2
28.9
17.0

Table 1 also describes the participants in the two groups at
follow-up. The ncp-group had a mean start weight of 60.9 kg
(SD 13.4 kg) and a mean follow-up weight of 61.9 (SD 13.7
kg) which was a statistically significant increase (t=-1.73,
P=0.018; 95% CI 0.16–1.7). The control-group had a mean start
weight of 63.6 kg (SD 13.8 kg) and a mean follow-up weight of
64.0 kg (SD 14.1 kg), a non-significant weight gain (t=-1.30,
P=0.197; CI -1.06–0.22). The weight change was calculated
individually for each participant. Comparison between the
groups showed no statistically significant difference at followup regarding weight change (t=0.98, P=0.327; CI -0.51–1.50).
The median of MNA-SF scores in both groups increased
from 9 to 10 between baseline and follow-up. This
improvement was statistically significant in both groups but
no statistically significant difference was shown between the
groups. In the ncp-group, the size of the group categorized as
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malnourished decreased significantly, from 30% to 16% (Table
1).
There were significant improvements in both groups
concerning the MNA-items “weight loss last 3 months” and
“Suffered psychological stress or acute disease in the past 3
months”.
Table 3
Changes in body weight within body mass index (BMI)
groups
Baseline body Follow-up body Paired T-test
weight
weight
Mean, SD
Mean, SD
Ncp-group
BMI <22 (n=67)

51.2±6.7

52.7±8.4

0.011*

BMI ≥22 (n=68)

70.5±11.4

70.9±11.9

0.470

BMI <22 (n=78)

53.4±7.8

54.2±8.7

0.089

BMI ≥22 (n=108)

70.9±12.5

71.2±12.9

0.665

Control-group

Discussion
In this study two nursing home populations were compared
regarding nutritional status at baseline and after 5–7 months.
This time span was chosen based on the follow-ups for
the control-group. The ncp-group was registered in the SA
quality register and were thereby targeted with a preventive
intervention including assessment and individually provided
nutrition actions. The control-group was not included in the
SA and received “care as usual”. The ncp-group showed
statistically improved within-group values for body weight,
foremost among those with BMI <22, indicating that the
residents in most need were targeted (Table 3). Improvement
was also reflected in the changed distribution between those
classified as malnourished, as there was a significant decrease
in the size of the malnourished group. This may indicate that
using a multifaceted approach based on individual needs may
have a positive effect. However, we cannot disregard the fact
that the increased weight for those with lowest BMI was an
effect of regression towards the mean.
Although the MNA is a well-validated tool for nutritional
assessment, some studies have reported that it may actually
over-represent the number of subjects at risk of malnutrition
among older people living in nursing homes (18, 32).
Therefore, more information about nutritional indicators may
be needed. In this study many residents in the ncp-group were
provided with environmental adjustments, medical reviews,
weight control and observation of food intake, indicating that
SA supports an overall view in the nursing home.
No statistically significant difference was shown between
the groups at follow-up regarding individual weight change,
BMI and MNA-score which may suggest that “care as usual”,
68

also provides nutritional actions. In the present study, “care
as usual” was not defined, which may be a shortcoming, but
we know at least that the ordinary care did not include any
special routines or projects aiming to improve nutritional status.
A potential bias may be that malnutrition has been widely
discussed in elderly care in Sweden over the last decade, which
may have influenced nursing home staff in general to be more
observant of signs of malnutrition. Use of inappropriate drugs
among older persons is another example of an issue that has
been in focus during the last decade. Therefore, providing
snacks, protein energy drinks and evening meals, as well as
medical reviews, are examples of actions that may have been
performed in any nursing home, irrespective of SA registration
or not, because of the increased attention and knowledge
of staff. The SA registry has documented these actions and
therefore made them visible.
From a clinical point of view, it may be argued that the
result can be regarded as a positive outcome as also the
residents in the control-group were able to maintain weight
and had increased MNA-SF scores at follow-up. If frail older
people in nursing homes can increase or at least maintain their
weight, this may be a reflection of the attention and awareness
of nutritional indicators and care among the caregivers,
especially since earlier intervention studies report decreased
weight in control groups (14, 17, 33).
Strengths and limitations
Data collected from the SA registry were clinical empirical
data and therefore reflect the clinical reality. Another strength
is that the SA registry is well known in clinical settings.
However, it is important to consider that persons with different
qualifications assessed and collected data for SA as well
as entered the data into the registry, which may jeopardize
quality and comparability (34). In Sweden, quality registers
are very important for evaluating and improving health care,
and registry data are expected to be used for research purposes
(35). By using registry data, we can reveal any possible
shortcomings in data quality and hopefully improve on them.
However, SA was developed with the primary aim to support
a process, rather than to be used for research. Characteristic
variables such as diagnoses, pharmaceutical treatment, and
admission date are therefore not included in the registry, but
maybe needed to be included in the future.
Studies using a quasi-experimental design may have
problems with incomparable groups at baseline (36). In this
study the ncp-group had statistically lower BMI compared with
the control-group at baseline and they also seemed to have lost
more weight the past three months. A possible explanation
for this may be that a larger part of the participants in the
ncp-group had been more recently admitted to the nursing
homes compared with participants from the control-group. It
is known that older persons newly admitted to nursing homes
are in poor condition as they often arrive from non-functional
living conditions (19). Another possible explanation why the
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groups differed may be the process in how the older persons
were collected to each group. Participating in a research study,
like SHADES, may not mean the same as being registered in
a quality registry, as the threshold to participate in a research
study may be higher and potentially include ‘healthier’ persons.
On the other hand the control-group was more cognitive
declined which is a major risk factor for malnutrition (37,
38) and they were also less mobile. There were of course
similarities between the groups, which may be due to the fact
that nursing homes in Sweden have become more uniform in
the last decade, with less differentiation between housing types.
This is mainly because of a stay-in-home policy which means
that old frail persons in Sweden are offered home help service
and home health care as long as possible. Also, both groups
were assessed almost within the same time frame, where the
total timespan for inclusion in the two groups was seven years,
which suggest good prerequisites for comparison.

7.
8.
9.
10.
11.

12.
13.

14.
15.

Conclusion
In this study, we explored the effectiveness of a structured
care programme to prevent malnutrition among older
people living in nursing homes. The within-group analyses
showed improvement in weight, BMI and MNA-SF in the
ncp-group, indicating potential effects of the intervention
among underweighted. The within-group analyse for the
control group showed improvement for MNA-SF. At followup no statistically significant differences in corresponding
measurements were found between the groups. This may
indicate that nutritional care and actions did not differ largely
between the nursing homes in the two groups, but that the
actions were documented in the ncp-group and thereby were
made visible.
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