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Summary

o The objective of this study was to investigate the effect of a 3-month
intervention programme consisting of meals based on individual nutritional
requirements in residents assessed as protein-energy malnourished on admission
to a municipal care Institution.

o Using a single-case design, 11 malnourished residents were given individual
care aimed at fulfilling their personal requirements for energy intake during a
period of 12 weeks. The residents were selected from a sample of 261 newly
admitted older adults of whom 87 were assessed to be malnourished on
admission. Nutritional status, including anthropometric and biochemical vari-
ables and functional capacities were assessed before, during, and after the
intervention. Energy intake was recorded every day. Body weight, and serum
concentration of albumin and transthyretin were measured every other week.

e During a 3-month period, the mean value of energy intake reached the
calculated energy requirement in 10 residents. Eight residents increased in
weight, triceps skin-fold thickness, and transthyretin concentration. Nine
residents increased in arm muscle circumference, and 10 showed increased
serum albumin concentration and functional capacity.

¢ We conclude that nursing care based on individual nutritional requirements,
resources, and desires improves nutritional status and functional capacity in a
group of malnourished residents.

Correspondence to: L. Christensson, Department of Nursing Science,
University College of Health Sciences, Box 1038, 551 11 Fonkiping,
Sweden (e-mail: lennart.christensson@educ.lijkpg.se).
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Introduction

Older people in long-stay hospital care or in municipal
care are the groups most at risk of malnutrition (Larsson
et al., 1990; Kerstetter et al., 1992; Cederholm & Hell-
strom, 1992; Christensson et al., 1999). Without special
nutritional interventions, food intake in these people is
often inadequate and below recommended energy expen-
diture (Unosson et al., 1994, 1995; Elmstahl et al., 1997).
The nutritional deficit has a direct effect on general
physical condition (Blaum ez al., 1995), the development
and healing of pressure sores (Ek er al., 1991), mental
condition (Morley & Kraenzle, 1994; Blaum ez al., 1995),
and on the mortality rate (Larsson er al., 1990). The
causes of malnutrition in older people are complex,
involving physical, physiological, psychosocial, medical
and economic factors (Rudman & Feller, 1989; Blaum
et al., 1995). Reduced mobility, the need for help during
meals (Unosson et al., 1991), and eating problems (Ja-
cobsson & Axelsson, 1997) are factors associated with
malnutrition. A meal environment which is similar to
older people’s previous active period of life increases
energy intake (Elmstahl er al., 1987).

Studies are often designed to find out the effect of
dietary supplements in addition to regular meals (Larsson
et al., 1990; Tkatch ez al., 1992; Eneroth ef al., 1997).
Supplementary nutrition improves the nutritional status
of older people in hospital and geriatric care and results in
significantly fewer complications and deaths as well as
reduced hospital stays (Larsson ez al., 1990; Tkatch ez al.,
1992). In a randomized study, Larsson e al. (1990)
showed that a dietary supplement added routinely to
standard hospital diets improved nutritional state. The
supplement gave the greatest preservation of nutritional
status and reduction in mortality rate in those who were
not malnourished; a similar effect was not seen in the
malnourished. In another randomized study, Fiatarone
et al. (2000) showed that nutritional supplementation
given to institutionalized older people at nutritional risk
did not significantly increase total energy intake and that
both nutritional supplement and placebo drink showed a
negative impact on habitual food intake. Kerstetter ez al.
(1992) suggested that malnourished older people in
hospital find it difficult to increase their food intake
enough to improve their nutritional status. In view of the
complexity of the causes of malnutrition and the fact that
energy expenditure differs with gender, age, body weight,
diseases and extent of physical activity (WHO, 1985), we

postulated that an individually adjusted nutritional pro-
gramme may be more successful in malnourished older
people than the supplements offered routinely. We have
not found any studies in which the nutritional intervention
was based upon identified individual requirements,
resources, and desires. Neither have any of the studies
been based on the cause of the older people’s reduced food
intake.

Individuality is described in nursing publications as an
important aspect of individual care plans (Hallberg &
Norberg, 1993; Ehrenberg ez al., 1996) and as a goal of
treatment (Happ ez a/., 1996). Individualized care is linked
to quality of life (Burgener ez 4/., 1993; Happ et al., 1996).
Happ et al. (1996) define individualized care for frail older
people as ‘an interdisciplinary approach which acknow-
ledges elders as unique persons and is practised through
consistent caring relationships’. In their practical descrip-
tion of individualized care the first step is ‘knowing the
person’ in order to understand the older people’s
responses and behavioural symptoms. Sidenvall & FEk
(1993) identified defective nursing assessment strategies,
because older people in medical care reported experiences
of deteriorated eating competence to a higher degree than
the nursing staff did. They also found that the older
people avoided expressing their needs and that some
nurses thought they were prying if they asked questions
about table manners (Sidenvall ez al., 1994).

If the underlying cause of malnutrition is identified and
dealt with, ordinary food will most probably fulfil the
residents’ nutritional needs. Providing a treatment that is
individualized in order to meet the older people’s needs,
and not merely presenting a standard technique, is an
essential feature of the National Board of Health &
Welfare (1998).

Since 1992, the municipalities in Sweden have been
responsible for providing health care and medical services
for older adults. This obligation is carried out in special
types of housing, with a registered nurse in charge.
According to individual requirements the service is
offered in different levels of housing. In the service
buildings the residents have merely mild dysfunctions
and no high intensive need for nursing intervention.
Those living in retirement homes need support, including
help with dressing, going to the toilet, and assistance with
eating. In nursing homes the residents need extensive
nursing care and medical care as they may have diseases
such as cancer, stroke sequelae or severe dementia
(Hedin, 1993). In these homes, nurses are responsible
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for the nutrition of all residents and thus, the problems of
those residents who have difficulties in meeting their own
nutritional needs definitely fall within the domain of
nursing (Swedish National Food Administration, 1991).
This is in spite of the nurses not being responsible for
food preparation and having only a shared responsibility
for its delivery. When the residents need medical
attention it is supplied by a general practitioner,
employed either by the county council or by a private
company. In Sweden very few municipalities employ
dieticians.

We undertook this study of protein-energy malnour-
ished residents in order to investigate the effect of a
3-month care plan consisting of measures to support their
eating process and meals based on individual energy
requirements. The outcome was measured with regard to
nutritional status and functional capacity.

Methods
STUDY DESIGN

The study was carried out as a single-case A-B-C design.
The method focuses on the performance of the same
person over time (Kazdin, 1982). This single-case study
was performed on 11 residents newly admitted to eight
different care units. In each single-case a 2-3-week baseline
(phase A) was followed by 12 weeks of intervention
(phase B) and was completed within a 6-week follow-up
period (phase C). The aim of the intervention was to fulfil
the individual nutritional requirement, calculated as
energy, by designing a nutritional care plan based on the
resident’s problems, desires, and resources. Different
variables were assessed continuously during the whole
study period (Fig. 1).
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PARTICIPANTS

From October 1996 to October 1997, nutritional status
was assessed in 261 residents who were newly admitted
to a community residential home in the south of Sweden.
Among these, 87 were assessed as protein-energy mal-
nourished (Christensson et al., 1999). Protein-energy
malnourishment constituted the main criterion for par-
ticipating in the study (Table 1). The other criteria were
planned to stay in a nursing home or in a retirement
home for at least 4 months, and informed consent from
the resident or next of kin. Residents with malignant
disease, severe diseases of the liver or the kidney, and
those who were in a terminal state were excluded.
who fulfilled the criteria were

Fourteen residents

Table 1 Criteria for protein-energy malnutrition

Men Women

Anthropometry

Weight index percentage <80 <80

TSF mm <6 <12
AMC

<79 years cm <23

> 79 years cm <21 <
Serum proteins

Transthyretin g/1 <0.23 <0.23

Albumin g/1 <36 <36
TSF = Triceps skin-fold thickness; AMC = Arm  muscle

circumference.

A resident was considered protein-energy malnourished if two or
more of the nutritional variables were subnormal, including one
anthropometric and one biochemical measurement (Symreng, 1982;
Unosson et al., 1995).

Phase A Phase B Phase C

Baseline Intervention | Followup

Al A2 B1 B2 B3 B4 B5 B6 Cl C2

*eo %[ ] * * * * * * xeo[ | *o[]
e e R R A |

0 2 4 6 8 10 12 14 16 20 week

Figure 1 Flow chart of the study. A/-C2 symbolise measurement occasions, ¥*body weight, serum albumin and transthyretin. *Triceps
skinfold thickness and arm muscle circumference. [] Functional capacity. ---- The total nutritional intake measured using the pre-coded
food record book. Every day during the intervention, energy intake was registered using the simplified food record.
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Table 2 Description of residents on admission

Weight

Case  Age Sex loss* Diseases recorded Obstructions to the eating process Focus during phase B

A 77 F 12% Alzheimer’s disease. Failed Does not understand how to use cutlery. Adjusting the feeding technique e.g. placing the food in
treatment of hip fracture Removes food from the mouth during feeding. the back of the mouth, eating aids, e.g. a long narrow
3 months earlier. Too weak to manage to sit in a chair. Needs spoon, minced food, a wheelchair with a neck-aid.

help with ADL7. Does not respond to speech. Supporting independent eating.

B 78 F Non Alzheimer’s disease. Unsettled during the meal. Sometimes Eliminating disturbing phenomena. Constant access
NIDDM{. Suspect throm-  aggressive and refuses medication and food. to supporting staff and creating a calm eating milieu.
bophlebites in Left leg.

C 86 M 11% Senile dementia. Unspecified Swallowing disorder. Inability to use cutlery. Minced food, assisted feeding with enough time between
anaemia. Melaena at Needs help with all ADLT. Unable to talk. each bite, jellied fluid. Supporting independent eating.
the end of phase B.

D 77 F Dm Rheumatoid arthritis. Reduced ability to use cutlery and to grasp Adjusted tools, meals composed after her taste,
Arteriosclerosis the tumbler. Reduced appetite. Sometimes e.g. egg every breakfast, establishing routines,
cerebri. forgetful and confused. e.g. having meals together with the same ladies

and giving support at start of meals.

E 93 F 10% Unspecified diarrhoea. Weak, unable to walk, needs some help during Finding a diet and a schedule which minimized
Gastroesophageal reflux. the meals, e.g. to cut meat. Afraid of getting the diarrhoea. Encourage Mrs E and her daughter
Pressure sore left diarrhoea from the food. Running faeces, to have an active role in the program.
malleolus, 1 X 1 cm. 2-5/day disturbing the meals. The sore Giving support at start of meals.

Cerebral ischaemia. gives her pain.
F 86 F 10% Depression. Heart failure. Feeble, tired, is anxious and shy. Bad appetite. Encouraged to see the possibilities with the new
Cerebral infarct. Not accepted her new life as a resident housing, of eating in the dining room together
in municipal care. with people she liked, to participate in social
activities, adjust the flat according to her desire and
encourage her daughter or granddaughter to
visit every other day.

G 80 F 10% Senile dementia. Repeated Chewing and swallowing disorder. Anxious. Creating a calm eating milieu, minced food and
urinary infection. Unable to talk. Needs help in all ADLT. jellied fluid, assisted feeding with enough time between

each bite and reducing the supporting staff to three.

H 84 F Dm Senile dementia. Now and then aggressive, gets delusions Eliminating disturbing activities, e.g. lowering the
Heart failure. and refuses to eat. radio, to facilitate concentration, e.g. talk about

the food and support at the start of the meal.
I 77 M Dm Arteriosclerosis. Right femur Pain. Independent eating with some difficulty. Improving his appetite by, e.g. serving meals he

amputated 5 years ago and
left femur 3 months ago.
Pressure sore in sacrum,

6 X 6 cm. Secondary
healing of surgery sore,
2% 9 cm.

Bad appetite. Bed and electric wheelchair

ridden. Needed help in some ADL-activities.

was longing for and slowly reducing
appetite-decreasing drugs.
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appetite-decreasing drugs and giving encouragement,

e.g. to participate in physical training activities.
small portions with supplement between the meals

Composing the meals according to his taste, reducing
and giving support during the meals.

Minced food, cutlery equipped with a thick handle,
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included in the study. One woman and one man were
transferred to hospital and died later during rehabilit-
ation. One woman was excluded because of the repeated
need for hospital care. Eight women and three men,
mean age 84 years (SD = 6.3), completed the study
(Table 2). Demographic data, current medical problems,
drugs, and evidence of agitation or depression were
collected from the resident’s medical and nursing
records. The resident, or their next of kin, gave informed
consent after receiving oral and written information. The
study was approved by the Research Ethics Committee,
Faculty of Health Sciences, Linkoping University,
Sweden.

ENERGY REQUIREMENT AND ENERGY INTAKE

The basal metabolic rate was predicted using the equation
given by the Nordic nutrition recommendations (1996).
The equation is based on values from WHO/FAO/UNO
(World Health Organisation, 1985), adjusted to the Nordic
nutrition recommendations’ interval of age and gender.
Besides body weight, energy requirements were calculated
assuming a physical activity level of 1.2 times basal
metabolic rate, in residents who were bedridden or
transported by wheelchair, and 1.4 in those who were
able to walk. To serve meals containing the resident’s
estimated requirements of energy, a ‘dietary plan’ was
developed based upon a computer program (AIvo, Stock-
holm, Sweden). The meals in the dietary plan were
presented at three base levels: 5500-, 7200- and 9000-k].
To facilitate serving at the right level, the meals were
described in domestic terms such as 4 cm sausage,
0.75 decilitre cheese sauce, and two small potatoes. The
base level was established by the resident’s calculated
energy requirement. No upper energy intake limit was set.
If necessary, the staff were instructed to add supplements
such as a sandwich or a portion of soup to reach the
calculated requirement/day. To evaluate the residents’
daily energy intake during phase B, a simplified food
record based on the dietary plan was developed and used
by the staff. A 7-day pre-coded food record book from the
Swedish National Food Administration (Becker er al.,
1998) was used to record the residents’ food intake during
the second week of phase A and to validate the simplified
food record. The validation was carried out in the seventh
week, during phase B. The correlation coefficient between
energy intake measured by the simplified food record and
the pre-coded food record book was »=0.89 (P < 0.001).
Fluid intake was also recorded. Special requests, snacks
and other in-between meals were recorded, in free text,
each day.
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NUTRITIONAL STATUS AND FUNCTIONAL CAPACITY

Height was measured in a supine position on a flat bed to
the nearest 0.1 cm. Body weight was measured on a
mechanical balance chair to the nearest 0.1 kg. The
resident’s weight in relation to length was used as one
variable in the determination of malnutrition. Because
disagreement about the lower Body Mass Index (weight/
[height in m]*) level for older people exists (Beck &
Ovesen, 1998) and because of our experience from
previous studies using weight index in a Swedish reference
population of older adults (Bengtsson et al., 1981; Symr-
eng, 1982), weight index was considered to be the most
accurate alternative. Weight index in per cent was
calculated based on gender and age and from actual
weight on admission divided by the reference weight X
100. The reference weight for older women was
0.65 X height in cm —40.4 kg, and for older men
0.80 X height in cm — 62 kg (Bengtsson et al., 1981,
Warnold & Lundholm, 1984). The correlation between
body mass index and weight index had a coefficient of
r=10.97. Triceps skin-fold thickness (TSF) was taken to be
the average of three measurements obtained at the mid-arm
point over the triceps muscle on the non-dominant arm
using the Harpenden skin-fold calliper. On the same
arm and site, mid-arm circumference (MAC) was meas-
ured with a flexible non-stretch tape. Arm muscle circum-
ference (AMC) was calculated as follows: AMC=
MAC — 0.1 (r x TSF) (Symreng, 1982). Serum albumin
and transthyretin were measured using Rate Nephelometry
(Beckman Array). For reference values of the biochemical
measurements, local values were used (Table 1).

The residents’ functional capacity was assessed before
and after phase B using the Activity Index (Hamrin &
Wohlin, 1982). The Activity Index contains 16 items with
a maximum score of 92, subdivided into: mental capacity
with four items (maximum score 32), motor activity with
six items (maximum score 24) and activities of daily life
with six items (maximum score 36). Lindmark & Hamrin
(1988) have validated the Activity Index.

BASELINE (PHASE A)

The staff were instructed how to use the pre-coded food
record book and, during the second week, they recorded the
residents’ food intake. Otherwise, ordinary care was given.

INTERVENTION (PHASE B)

One of the researchers identified nutritional problems by
interviewing the resident, their relatives and in some cases

also the staff. Meals were observed, and nursing and
medical records were studied. A checklist covering social-
psychological, physical, and economic barriers to adequate
food intake was used (Kerstetter ez al., 1992). During the
interview, data were collected concerning habits and
desires, problems and how the residents managed their
meals before admission. The observations were focused on
phenomena interfering with the resident’s food intake,
such as eating problems and disturbing events in the
dining environment. The records gave information about
diseases and medical treatment that might influence food
intake. In some cases an occupational therapist, a phy-
siotherapist, or the resident’s general practitioner were
consulted.

After the problems had been analysed a care plan was
set up in co-operation with the nurse in charge. The staff
were informed about the care plan and that the aim was for
the nutritional activity to reach the resident’s calculated
energy requirement. Staff members were instructed about
the dietary plan and how to use the simplified food record.
One of the researchers met the staff one to three times
during the intervention period and discussed tasks and
problems. The staff recorded successful and unsuccessful
events during the meals, including the technique they
used for assisted feeding, and complications such as nausea
and diarrhoea. In some cases, the resident’s relatives
participated. If the energy requirement was not met a new
examination was undertaken and the care plan was
adjusted.

FOLLOW-UP (PHASE C)

During phase C, the nutritional programme was integra-
ted as a part of the ordinary care programme, but the
resident’s food and fluid intake were not recorded and no
staff meetings were held.

STATISTICS

As a result of our assumption that the dependent variables
did not have a normal distribution, non-parametric tests
were used. In order to describe the dependent variables
during phases A, B and C, medians and ranges were used.
Consequently, the effects of separate extreme values were
minimized. By measuring body weight and serum proteins
every second week, the progression could be followed and
if values declined the intervention could be changed. In
testing the hypothesis, Wilcoxon’s signed-rank test was
used when data were paired, and the Wilcoxon’s rank-sum
test when two independent groups were being compared.
Differences were considered significant at P < 0.05. The

© 2001 Blackwell Science Ltd, Journal of Clinical Nursing, 10, 491-502
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correlation between the simplified food record and the
pre-coded food record book was tested using Pearson’s
coefficient of variation.

Results

Factors affecting nutrition were dementia in three resi-
dents (A, B, H), dementia and dysphagia in two (C, G),
operations and appetite-reducing drugs in two (I, J),
disability in cognition and physical functions in two
(D, K), fear of incontinence in one (E) and state of mind
and motivation in one (F). Despite nutritional problems,
oral nutrition was assessed to be adequate in these
residents.

PHASE A

On admission, the mean weight index was 76 * 13%,
triceps skin-fold thickness was below the 10th percentile
of the reference value for the Swedish population, as was
arm muscle circumference in all three men and in Mrs
K. Serum albumin concentration was below the reference
value (<36 g/l) in all residents. Serum transthyretin
concentrations were below reference values (0.23 g/1) in
seven residents. According to the criterion used to
determine protein-energy malnourishment (Table 1), one
resident (resident D) fulfilled two criteria, three residents
(residents B, G and H) fulfilled three criteria and the
remaining seven residents fulfilled four or all five criteria.

Individually adjusted meals for protein-energy malnutrition
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Table 3 Differences between calculated energy requirement per
day and mean energy intake per day (kJ) during the second week of
baseline (phase A) and the seventh week of intervention (phase B) in
11 malnourished residents

Resident Phase A Phase B
A —1850 1000
B 3050 1650
C 950 2750
D 900 300
E =300 —450
F 50 +0
G 100 700
H 2600 3500
I 650 1350
] 1400 1000
K —1150 +0

The pre-coded food record book was used.

In three residents, the mean energy intake did not meet
calculated requirements during phase A (Table 3). During
this phase, six residents lost or maintained their weight.
albumin and transthyretin  concentrations
decreased or remained unchanged in nine and eight
residents, respectively.

Serum

PHASE B

During phase B, the weight of eight residents increased,
triceps skin-fold thickness increased in eight and arm

Table 4 Body weight, arm muscle circumference (AMC) and triceps skin-fold thickness (TSF) during baseline (phase A), intervention
(phase B) and follow-up (phase C) in 11 residents assessed as protein-energy malnourished on admission to municipal care

Body weight in kg TSF in mm AMC in cm
Resident Phase A* Bt Range during B Ci A§ BY C** A§ BY C**
A 46.6 4.1 43.5-44.9 45.2 7.5 7.0 7.0 19.5 19.8 19.3
B 52.0 53.5 53.0-56.0 55.9 9.5 11.0 12.0 19.5 20.0 20.5
C 53.3 53.9 52.5-54.4 53.5 45 5.0 5.2 19.6 19.4 18.6
D 49.8 47.9 46.7-49.0 47.3 10.2 8.2 8.1 19.2 18.2 18.5
E 48.8 50.3 49.5-50.5 50.0 7.5 6.8 7.0 20.1 22.5 22.5
F 46.6 48.3 46.0-52.0 51.5 10.0 13.8 11.8 19.9 21.1 20.8
G 50.9 53.4 52.0-55.2 53.2 7.2 7.9 8.2 19.4 212 19.1
H 63.1 65.5 62.8-68.5 67.1 9.0 11.0 11.2 23.7 24.5 25.9
I 359 35.0 34.5-38.1 39.8 43 5.0 4.6 214 22.1 234
J 50.8 52.7 50.1-56.5 63.1 5.8 10.0 10.6 17.9 20.7 21.5
K 30.7 327 31.6-33.2 329 5.6 5.8 4.8 5.6 16.6 16.0

*The median from two assessments (Al + A2).
T The median from six assessments (B1 — B6).
i The median from two assessments (C1 + C2).
§ Measured on admission (Al).

4| After phase B ceased (Cl).

** At end of phase C (C2).

© 2001 Blackwell Science Ltd, Journal of Clinical Nursing, 10, 491-502
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Table 5 Serum albumin and transthyretin during baseline (phase A), intervention (phase B) and follow-up (phase C) in 11 residents

malnourished on admission to municipal care

Serum albumin g/1

Transthyretin g/1

Resident Phase A* Bt Range during B Ci Phase A* Bt Range during B Ci

A 31 335 28-37 37.5 0.225 0.200 0.18-0.30 0.230
B 35 38 37-39 39.5 0.220 0.240 0.20-0.29 0.305
C 285 26.5 24-29 26.5 0.105 0.130 0.10-0.15 0.130
D 34 35 32-36 35.5 0.315 0.305 0.27-0.32 0.305
E 345 37 32-38 38 0.265 0.235 0.21-0.28 0.255
F 29.5 32 30-35 315 0.185 0.225 0.16-0.30 0.205
G 28.5 31 26-34 30.5 0.185 0.210 0.20-0.26 0.270
H 32 355 34-40 37 0.235 0.275 0.26-0.29 0.310
I 26 315 27-33 33 0.205 0.240 0.22-0.25 0.250
J 325 38 36-42 40.5 0.215 0.305 0.28-0.31 0.300
K 315 33 28-38 32 0.215 0.220 0.17-0.24 0.220

*The median from two assessments (Al + A2).
T The median from six assessments (B1 — B6).
1 The median from two assessments (C1 + C2).

Table 6 Functional capacity before (A2) and after intervention
(C1) in 11 residents assessed as being malnourished on admission to
municipal care

Mental Motor ADL Functional
capacity score activity function capacity
(max. score (max. score (max. score (max.
score 32) score 24) score 36) score 92)

A2 Cl A2 (1 A2 Cl A2 Cl

14 14 11 16 10 11 35 41
20 21 24 24 23 27 67 72
13 11 14 16 11 12 38 39
29 27 20 24 32 36 81 87
28 32 19 21 21 24 68 77
30 32 24 24 36 36 90 92
11 11 12 12 10 11 33 34
24 24 22 22 20 20 66 66
30 32 16 16 21 30 67 78
28 32 21 24 27 36 76 92
22 28 16 18 20 20 58 66

R=—~ToTOogoOx =

muscle circumference in nine residents (Table 4). Serum
albumin concentration increased in 10 residents and
transthyretin in eight (Table 5). At the end of phase B
(B6), serum albumin concentration was above the refer-
ence value in four residents and transthyretin in eight.
Functional capacity score increased in 10 residents during
phase B: six improved in mental capacity score, five in
motor activity score, and nine in activities of daily living
score (Table 6). In five residents with dementia, the
median value for change in the total activity index score
during phase B was + 1, compared to + 8.5 (P < 0.05) in

the six who did not have dementia. The median value for
change in mental capacity score was 0 in those with
dementia, compared to + 3 (P < 0.05) in the rest. During
the seventh phase B week, all residents except resident E
met their calculated energy requirement. According to the
pre-coded food record book, no significant difference in
energy intake was seen between the second week of phase
A and the seventh week of phase B (Table 3).

At the end of phase B, residents A, B, D, E, F and J no
longer fulfilled the criteria for protein-energy malnour-
ished. Resident H was still protein-energy malnourished
after phase B but was not 6 weeks later. Residents D and
F returned from non-protein-energy malnourished at the
end of phase B to protein-energy malnourished 6 weeks
later. Residents C,; G, and K remained protein-energy
malnourished during the whole study period.

PHASE C

Comparing median values of phase B with median values
of phase C, the body weight of seven residents increased
or remained unchanged, with the corresponding figure for
serum albumin concentration being eight residents, and
for transthyretin nine residents (Tables 4 and 5). The
activity index score continued to increase in three
residents, was decreased in one, while the remainder
retained phase B scores.

After the intervention, the residents, taken as a group,
significantly increased in body weight, arm muscle cir-
cumference, serum concentrations of albumin and trans-
thyretin, motor activity, activities of daily living, and total
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Table 7 Anthropometry, serum proteins and functional capacity on admission (A1), at end of intervention (B6) and at end of follow-up (C2)

in 11 malnourished residents

Occasion Al

Occasion B6
Md (range)

Occasion C2
Md (range)

Md (range)
Anthropometry
Body weight kg 49.8 (31.0-62.8)
TSF mm 7.5 (4.3-10.2)
AMC cm 19.5 (15.6-23.7)

Serum proteins
Serum albumin g/1
Transthyretin g/1

33 (20-35)
0.22 (0.10-0.20)

Functional capacity

Mental capacity score 24 (11-30)
Motor activity score 19 (11-24)
ADL function score 21 (10-36)
Total activity index score 67 (33-90)

52.0 (32.6-67.2)*
7.9 (5.0-13.8)
20.7 (16.6-24.5)

50.5 (33.0-67.1)
8.1 (4.8-12.0)
20.5 (16.0-25.9)

35 (24-42)*
0.24 (0.11-0.30)*

35 (29-42)
0.26 (0.14-0.35)

27 (11-32) 27 (11-32)
21 (12-24)* 21 (12-24)
24 (11-36)* 24 (9-36)

72 (34-92)% 77 (34-92)

Wilcoxon signed-rank test, *P < (0.05, P < 0.01.

activity scores. No significant difference was seen between
values at the end of intervention and those at the end of the
follow-up (Table 7). Six months after the end of the study
all 11 residents were alive and in municipal care.

Discussion

We studied the effect of a nutritional intervention
programme on nutritional status and functional capacity
in 11 residents assessed as protein-energy malnourished on
admission to municipal care. The characteristics of the
residents were that they had complicated diseases and
disabilities, their anthropometric measurements and serum
protein concentrations were reduced, and they were all in
need of extensive and varied kinds of care (Tables 2, 4 and
5). During the intervention period, all residents except E,
met calculated energy requirements. We showed increased
nutritional status in all but one resident (resident D), and
improved functional capacity in all but one (resident H).
Most of the improvements were attained during the
intervention phase (phase B).

Among the five residents with dementia (residents A, B,
C, G, and H), the eating process was disrupted by various
problems. Energy intake, however, met calculated energy
requirements in all of them during the intervention phase.
This affected anthropometric measurements and serum
protein concentrations in a similar way to the non-dementia
residents, but the benefit of the nutritional intervention,
measured by functional capacity, was significantly lower.
This is in accordance with our earlier studies (Unosson
et al., 1992, 1995). During the nutritional intervention,
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mental capacity improved in the residents, but not in those
with confirmed dementia. Aggressive oral re-feeding pro-
grammes using high-caloric foods have been shown to
improve mental status for multiply impaired elderly people
(Winograd & Brown, 1990).

During the intervention period, medical problems
arose, including melaena in resident C, an inflammatory
process in resident D and a urinary infection in resident
G. It is very likely that these factors affected the
nutritional status. Serum protein concentrations, for
example, are influenced by factors such as infections and
chronic active diseases (Fleck & Path, 1988). Even though
no single nutritional variable in itself could define the
resident as protein-energy malnourished or not, it is
important to continuously assess the value because it can
change the nutritional intervention. For example, in two
residents, weight gain during the later part of the
intervention called for a new energy calculation which
indicated that the meals should be served at one of the
higher energy levels. To minimize influence by other
factors apart from dietary intake, reduced nutritional
status was based upon fulfilling a combination of at least
two criteria (Table 1). The observation that 10 of the 11
participants in this study fulfilled three or more nutritional
criteria on admission confirms their poor nutritional
condition.

Even though residents I and J had reduced nutritional
status on admission, their problems with pain, reduced
mobility, and appetite were identifiable. They improved
most during the nutritional programme with regard to
functional capacity (Table 6). In contrast, the psychosocial
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problems in resident F were less visible. In this case, the
process of food-recording during intervention may, in
itself, have provided the attention the resident needed
during meals. From the simplified food record, the staff
received information about the extent to which the goal
had been achieved after every meal. When food intake
recording ceased during follow-up, less attention was paid
to the resident and the nutritional values dropped. This
demonstrates the need for older people to receive proper
assessment of their nutritional requirements as well as the
need for nurses to value ‘helping residents to eat’ as an
important nursing activity.

During intervention, residents A and I continued to lose
weight despite energy intake meeting calculated require-
ments. It is likely that energy requirements were affected by
an active disease process and this factor was not taken into
account in the calculation. This may have resulted in an
underestimation in these two residents. After 6 weeks,
however, their weight started to increase. The achievement
of increased body weight in older people who receive
nutritional supplements to correct weight is a time consu-
ming process (Larsson et al., 1990; Johnson ez al., 1993).

On admission, two residents (residents E and I) had
skin sores, which healed during the
Adequate nutrition is an important factor in wound
healing (Ek ez al., 1991; Eneroth et al., 1997).

The nutritional intervention may have contributed to

intervention.

the survival of all residents 6 months after admission. We
have previously reported that the mortality in protein-
energy malnourished residents during an ordinary nutri-
tional programme was 38%, measured 6 months after
admission to municipal care (Christensson ez al., 1999).
One of the greatest practical limitations of group
comparisons in clinical research is the relatively small
number of sufficiently homogeneous patients. In within-
subject analysis, on the other hand, factors such as age,
gender, diagnosis, education level, diseases, and all
possible significant life experiences are kept constant up
to the beginning of the study (Ottenbacher, 1990). Single-
case experimental design is ideal for evaluating nursing
care because it focuses on individual cases, making it
possible to give individualized nursing care while simul-
taneously studying the outcomes of specific patients (Behi
& Nolan, 1997). The A-B-A-B design, which is the most
basic experimental design in single-case research (Kazdin,
1982), was not applicable in this study. Ethical consider-
ations demanded that the plan of action could not be
removed during follow-up, neither could the effects of
education during intervention be withdrawn. It would be
unethical to randomize malnourished residents to a control
group where they would be deprived of nutritional

interventions. When residents are assessed as malnour-
ished, the nutritional measures must be taken. For ethical
reasons, single-case design is most suited for research in
these circumstances (Behi & Nolan, 1997).

In an A-B-C single-case design, several factors other
than the intervention can influence the dependent vari-
ables (Kazdin, 1982). An unavoidable confounding
variable in this study was, for example, the way in which
the changed housing itself affected mood, appetite, and
eating habits. Assessing food intake during phase A might
have heightened the awareness of staff, making them more
attentive to what the resident was eating. This attention
probably affected the residents’ nutritional intake. Conse-
quently, a nutritional intervention started already during
phase A, which led to fulfilled energy requirements in
most of the residents. To ensure internal validity, we
recorded events that could influence the outcome, we used
different outcome variables and we made all measurements
continuously during the whole period. We investigated
the generality of the findings by systematic replication.
Because restoration of nutritional health is a slow process
(Kinney et al., 1968), a 3-month long phase B was chosen,
which is similar to other studies (Larsson er al., 1990;
Thomas et al., 1991; Tkatch et al., 1992). For the same
reason, the interval of 4 weeks between the first and
second phase C measurements was chosen in order to
detect possible nutritional changes.

The nutritional activities used in this study were
simple, cheap and freely available in care homes. In
municipal care, the registered nurse has a central role in
identifying older people at risk of malnutrition, and
organizing nutritional support adjusted for individual
desires,
needs, and disease-specific requirements. By using the
care plan together with a menu with the resident’s
calculated energy requirement marked as a goal, and by
recording energy intake, the residents, their relatives and
the staff can easily follow the result. An energy intake
below energy requirement signals that attention is
required and change in the care plan might be needed.
In this study, one of the researchers (ILCH) had an active
role in identifying nutritional problems, planing the
activities, and implementing the intervention. The next
step will be to make the nutritional programme a part of
ordinary care, independently managed by the staff.

gastrointestinal function, unique nutritional

Conclusion

A nutritional intervention programme based on individual
needs, resources, and problems, with individual and
available goals was devised. This had an affect on
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anthropometric measurements, serum protein concentra-
tion, and functional capacity in 10 out of 11 residents
assessed as protein-energy malnourished on admission to
municipal care.

Acknowledgements

The authors acknowledge the contribution made to the
research by the residents, their relatives, and the nursing
staff. This study was funded by the University College of

Health Sciences, Jonkoping, Sweden and by ‘Vardalstif-
telsen nr’ 96141.

References

Beck A.M. & Ovesen L. (1998) At which body mass index and
degree of weight loss should hospitalized elderly patients be
considered at nutritional risk? Clinical Nutrition 17, 195-198.

Becker W., Lennernis M., Gustavsson I[.-B., Haraldsdottir J.,
Nydahl M., Vessby B. & Ytterfors A. (1998) Precoded food
records compared with weighed food records for measuring
dietary habits in a population of Swedish adults. Scandinavian
FJournal of Nutrition 4, 145-149.

Behi R. & Nolan M. (1997) Single-case experimental designs 2:
common examples. British Journal of Nursing 2, 116-119.

Bengtsson C., Hultén B., Larsson B., Noppa H., Steen B. &
Warnold I. (1981) New weight—height tables in Swedish middle-
aged and elderly men and women. Lakartidningen 78, 3152-3154.

Blaum C.S., Fries B.E. & Fiatarone M.A. (1995) Factors associated
with low body mass index and weight loss in nursing home
residents. Journal of Gerontology: Medical Sciences 3, 162—168.

Burgener S.C., Shimmer R. & Murell L. (1993) Expressions of
individuality in cognitively impaired elders. Need for individual
assessment and care. Journal of Gerontological Nursing 19, 13-22.

Cederholm T. & Hellstrém K. (1992) Nutritional status in recently
hospitalised and free-living elderly. Gerontology 38, 105-10.

Christensson L., Ek A.-C. & Unosson M. (1999) Malnutrition in
elderly people newly admitted to a community resident home.
FJournal of Nutrition, Health and Aging 3, 133-139.

Ehrenberg A.; Ehnfors M. & Thorell-Ekstrand I. (1996) Nursing
documentation in patient records: experience of the use of VIPS
model. Journal of Advanced Nursing 24, 853-867.

Ek A.-C., Unosson M., Larsson J., von Schenck H. & Bjurulf P.
(1991) The development and healing of pressure sores related to
the nutritional state. Clinical Nutrition 10, 245-250.

Elmstahl S.; Blabolil G.F.,; Kuller R. & Steen B. (1987) Hospital
nutrition in geriatric long-term care medicine: I. Effects of a
changed meal environment. Comprehensive Gerontology A 1,
29-33.

Elmstdhl S.; Persson M., Andren M. & Blabolil V. (1997)
Malnutrition in geriatric patients: a neglected problem? Journal
of Advanced Nursing 26, 851-855.

Eneroth M., Apelqvist J., Larsson J. & Persson B.M. (1997)
Improved wound healing in transtibial amputees receiving
supplementary nutrition. International Orthopaedics 21, 104—108.

Fiatarone Singh M.A.; Bernstein M.A.; Ryan N.D.; O’neill E.F.,
Clements K.M. & Evans Wn. J. (2000) The effect of oral

© 2001 Blackwell Science Ltd, Journal of Clinical Nursing, 10, 491-502

Individually adjusted meals for protein-energy malnutrition 501

nutritional supplements on habitual dietary quality and quantity
in frail elders. The Journal of Nutrition, Health & Aging 1, 5-12.

Fleck A. & Path F.R.C. (1988) Acute phase response: Implications
for nutrition and recovery. Nutrition 2, 109-117.

Hallberg I.R. & Norberg A. (1993) Strain among nurses and their
emotional reactions during 1 year of systematic clinical supervi-
sion combined with the implementation of individualised care in
dementia nursing. Journal of Advanced Nursing 18, 1860—1875.

Hamrin E. & Wohlin E. (1982) Evaluation of the functional capacity
of stroke patients through an Activity Index. Scandinavian
FJournal of Rehabilitation Medicine 14, 93-100.

Happ M.B., Williams C.C., Strumpf N., E.; Burger S. & G. (1996)
Individualised care for frail elders: theory and practice. Journal of
Gerontological Nursing 22, 6-14.

Hedin B. (1993) Growing old in Sweden. The Swedish Institute and
the National Board of Health and Welfare, Sweden.

Jacobsson C. & Axelsson K. (1997) Outcome of individualised
interventions in patients with severe eating difficulties. Clinical
Nursing Research 1, 20-25.

Johnson L.E.; Dooley P.A. & Gleick B.S. (1993) Oral nutritional
supplement use in elderly nursing home patients. Journal of
American Geriatrics Society 41, 947-952.

Kazdin E.A. (1982) Single-Case Research Designs. Oxford University
Press, Oxford.

Kerstetter J.E., Holthausen B.A. & Fitz P.A. (1992) Malnutrition in
the institutionalised older adult. Journal of the American Dietetic
Association 9, 1109-1116.

Kinney J.M., Long C.L. & Gump F.E. (1968) Tissue composition
of weight loss in surgical patients. Annuals of Surgery 168, 459.
Larsson J., Unosson M., Ek A.-C.; Nilsson L., Thorslund S. &
Bjurulf P. (1990) Effect of dietary supplement on nutritional
status and clinical outcome in 501 geriatric patients — a

randomised study. Clinical Nutrition 9, 179—-184.

Lindmark B. & Hamrin E. (1988) Evaluation of functional capacity
after stroke as a basis for active intervention. Validation of a
modified chart for motor capacity assessment. Scandinavian
FJournal of Rehabilitation Medicine 20, 111-115.

Morley J.E. & Kraenzle D. (1994) Cause of weight loss in a
community nursing home. Journal of American Geriatrics Society
42, 583-585.

Nordic nutrition recommendations (1996) Nordiska Ministerradet,
Kopenhamn (In Swedish).

Ottenbacher K.J. (1990) Clinically relevant designs for rehabilitation
research: The idiograhpic model. American Journal of Physical
Medicine & Rehabilitation 6, 286-292.

Rudman D. & Feller A.G. (1989) Protein—calorie undernutrition in
the nursing home. Journal of American Geriatrics Society 37,
173-183.

Sidenvall B. & Ek A.-C. (1993) Long-term care patients and their
dietary intake related to eating ability and nutritional needs:
nursing staff interventions. Journal of Advanced Nursing 18,
565-573.

Sidenvall B., Fjellstrém C. & Ek. A.-C. (1994) The meal situation in
geriatric care — intentions and experiences. Journal of Advanced
Nursing 20, 613-621.

SOSFS (1998) General Advice Concerning Quality System in the Care
of the Elderly and Disabled. The National Board of Health and
Welfare. General advice concering quality system in the care of
the elderly and disabled. SOSFS 1998: § (In Swedish).



502 L. Christensson er al.

Swedish National Food Administration (1991) Food in Hospital.
Livsmedelsverkets forlag, Uppsala (In Swedish).

Symreng T. (1982) Arm anthropometry in a large reference
population and in surgical patients. Clinical Nutrition 1,211-219.

Thomas D.R., Verdery R.B., Gardner L., Kant A. & Lindsay J.
(1991) A prospective study of outcome from protein-energy
malnutrition in nursing home residents. Journal of Parenteral and
Enteral Nutrition 4, 400—404.

Tkatch L., Rapin C.-H., Rizzoli R., Slosman D., Nydegger V.,
Vasey H. & Bonjeur J.P. (1992) Benefits of oral protein
supplementation in elderly patients with fracture of the proximal
femur. Fournal of the American College of Nutrition 5, 519-525.

Unosson M., Ek A.-C., Bjurulf P. & Larsson J. (1991) Demo-
graphical, sociomedical and physical characteristics in relation to
malnutrition in geriatric patients. Journal of Advanced Nursing 16,
1406-1412.

Unosson M., Larsson J., Ek A.-C. & Bjurulf P. (1992) Effects of
dietary supplement on functional condition and clinical outcome

measured with a modified Norton scale. Clinical Nutrition 11,
134-139.

Unosson M., Ek A.-C.,; Bjurulf P., von Schenck H. & Larsson J.
(1994) Feeding dependence and nutritional status after acute
stroke. Stroke 2, 366-371.

Unosson M., Ek A.-C.,; Bjurulf P., von Schenck H. & Larsson J.
(1995) Influence of macro-nutrient status on recovery after hip
fracture. Journal of Nutritional & Environmental Medicine 5,
23-34.

Warnold I. & Lundholm K. (1984) Clinical significance of
preoperative nutritional status in 215 noncancer patients. Annals
of Surgery 199, 299-305.

Winograd C.H. & Brown E.M. (1990) Aggressive oral refeeding in
hospitalised patients. American Fournal of Clinical Nutrition 52,
967-968.

World Health Organisation (1985) Energy and Protein Requirements.
Report of a joint FAO/WHO/UNU expert consultation. WHO
Technical Report Series, 724. WHO, Geneva.

© 2001 Blackwell Science Ltd, Journal of Clinical Nursing, 10, 491-502



