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MALNOURISHED OLDER ADULTS ADMITTED
TO REHABILITATION IN RURAL NEW SOUTH WALES REMAIN
MALNOURISHED THROUGHOUT REHABILITATION AND ONCE
DISCHARGED BACK TO THE COMMUNITY:
A PROSPECTIVE COHORT STUDY
S. Marshall1, A. Young2, J. Bauer3, E. Isenring4

Abstract: Objectives: Understanding the nutritional journey that older adults make from rehabilitation to home will help to target
nutrition screening and intervention programs. This study aimed to determine the nutritional status, physical function and healthrelated quality of life amongst malnourished older adults admitted to two rural rehabilitation units and 12 weeks post-discharge to
the community. Design: Observational prospective cohort study, conducted August 2013 to February 2014. Setting: Rehabilitation
units in rural New South Wales, Australia. Participants: Thirty community-dwelling, malnourished older adult inpatients (mean
age 79.5±7.1 years, 57% female). Intervention: Observation of usual care: basic nutrition services typical to rural rehabilitation
units. Measurements: Outcome assessments were measured at rehabilitation admission, discharge and 12 weeks post-discharge,
with nutrition status via the Scored Patient-Generated Subjective Global Assessment as the primary outcome measure. Secondary
outcome measures included physical function (Modified Barthel Index) and health-related quality of life (Assessment of Quality
of Life-6D). Results: At admission, half of the rehabilitation patients were moderately malnourished and half were severely
malnourished, with the cohort becoming and remaining moderately malnourished on discharge and 12 weeks post-discharge.
Only four patients (24%) were well-nourished 12 weeks post-discharge. Following discharge, there was a trend showing decline
in physical function. No improvement was found in health-related quality of life following discharge. Conclusion: Malnourished
older adults admitted to rural rehabilitation units with basic nutrition care are likely to be discharged with moderate malnutrition,
and remain moderately malnourished in the community for at least 12 weeks. Physical function and health-related quality of life
remain poor in this population. Collaboration between health services and within the multidisciplinary team is essential to identify
and treat malnourished older adults, and novel approaches for inpatient and post-discharge nutrition support is needed.
Key words: Rehabilitation, aged, malnutrition, community, nutrition status.

Introduction
The ageing population has caused a shift in the type of
health care demanded, including an increased preference
for independent living (1). Rehabilitation facilities play a
vital role in increasing independence so that older adults
with disability may return safely to the community.
Rehabilitation is therefore likely to increase in importance
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to the health care system as the proportion of older adults
rises.
Malnutrition (undernutrition) is an expensive
consequence and cause of disease. Between 30 and 60%
of rehabilitation older inpatients are malnourished,
which presents a substantial economic and clinical
challenge to rehabilitation facilities (2-4). A recent
systematic literature review found that older adults
admitted to rehabilitation with malnutrition had poorer
health-related quality of life (HRQoL) and increased
physical dysfunction, hospitalisation, institutionalisation
and mortality once discharged to the community (4).
However, no study has measured nutrition status in
older adults following discharge from rehabilitation.
It is therefore not known whether malnourished older
adults are at risk of continued malnutrition once
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in the community (4). Understanding the nutritional
journey older adults make from rehabilitation to home
will help target nutrition screening and intervention
programs. This is of particular importance in rural and
remote Australia, due to the increased challenges in
accessing, identifying and treating community-dwelling
older adults with chronic disease (1). These challenges
include a wide geographical spread, increased health
care costs, limited health services, less availability of
suitably qualified health professionals, less availability
of informal care, and overall poorer health of the older
adults (1). Therefore, this study aimed to determine the
change in nutritional status, physical function and healthrelated quality of life amongst malnourished older adults
admitted to two rural rehabilitation units and 12 weeks
post-discharge to the community.

apparent to the team. Usual post-discharge nutrition
support may include referral to publically-funded
dietitian outpatient clinics, depending on individual
patient needs and consent by the patient for the referral.

Nutritional assessment
The nutrition status of participants was assessed by the
Scored PG-SGA (primary outcome measure) at admission
(T1), discharge (T2) and 12 weeks post-discharge to
the community (T3). If two data collection time-points
occurred within six days, assessment of nutrition status
was not repeated and it was assumed the nutrition
assessment results had not changed in that short time
period.
The Scored PG-SGA is a nutrition assessment tool that
determines nutritional status based on medical history
(weight change, dietary intake, symptoms that impact
nutrition status and functional capacity) and physical
examination (muscle and fat stores); and is sensitive
to changes in nutrition status over a short period of
time (8). It provides a continuous numerical score (with
score of 7+ indicating malnutrition in older rehabilitation
inpatients (9)), as well as a global rating of nutrition
status for a nutritional diagnosis (“A” indicating ‘well
nourished’, “B” indicating ‘moderate or suspected
malnutrition’, “C” indicating ‘severe malnutrition’)
(5, 10). A higher numerical score indicates increased
malnutrition/risk for malnutrition. A reduction in
score on repeat measures indicates that nutrition status
has improved. The Scored PG-SGA has shown strong
concurrent and predictive validity in the geriatric
rehabilitation setting (9).
Weight was measured using Tanita scales (BC-541,
2005, Tanita Corporation, Tokyo, Japan). If a participant
was unable to stand unassisted then the rehabilitation
ward chair or roll-on scales were used. All three scales
were within 0.1kg calibration. Weights reported for
amputees were adjusted using standard algorithms (11,
12). Knee height was measured using a sliding knee
height caliper and used to estimate height using a
population specific formula (13, 14). BMI was calculated
kg/m 2 , and classifications for older adults used to
determine underweight (<23 kg/m2) and overweight/
obese (>30 kg/m2) (15).

Methods
Design
This study was implemented as an observational
prospective cohort study with data collected from August
2013 to February 2014.

Participants
Two public general rehabilitation units (24 and 31
beds) in the same local health district in rural New
South Wales, Australia were chosen based on location.
Participants were English-speaking inpatients
≥65 years who were malnourished on admission (as
assessed using the Scored Patient-Generated Subjective
Global Assessment, PG-SGA (5)) and were chosen by
consecutive sampling. Participants were eligible if they
were community-dwelling prior to admission and had an
informal caregiver. This includes community-dwelling
patients transferred from acute care. Well nourished
(Scored PG-SGA rating A) patients were excluded. The
rehabilitation units do not admit patients with dementia.

Routine clinical care
Participants were placed on a high-protein highenergy (HPHE) food service diet code menu unless
contraindicated by medical condition. The units each
have approximately 0.15 full time equivalent (FTE,
six hours per week) of dietetic services, significantly
less than the recommended minimum of 1.0 and 1.25
FTE for units with 24 and 31 beds (6). Participants
received individualised medical nutrition therapy
by the rehabilitation dietitian only if referred by the
rehabilitation team as part of usual care, which included
nutrition screening on admission via the Malnutrition
Screening Tool (7). Referrals were also made by the
rehabilitation team if any nutritional problems became

Physical function and health-related quality of
life
The Modified Barthel Index (MBI) (16), a measure of
physical function, and Assessment of Quality of Life
(AQoL-6D) (17), a measure of HRQoL, were measured
at discharge (T2) and 12 weeks post-discharge to the
community (T3). The MBI (16) provides a numerical score
(0-100, with 100 indicating total independence) as well as
categories indicating dependency level (table 2) (16). The
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AQoL-6D is a multi-attribute assessment tool providing
a numerical score (17). All outcome measurement tools
were completed on behalf of the participant by the
primary researcher, an Accredited Practising Dietitian,
by verbal interview with the participant. Supplementary
information was recorded from the patient’s medical
record, for example medications and list of comorbidities.
Further clarification was sought from their informal
caregiver or the rehabilitation staff if the participant’s
account was unreliable due to fatigue or limited shortterm recall following acute illness.

Participant characteristics
Participant descriptors and potential confounding
variables, including age, gender, living arrangements,
medical status and cultural background were identified
from the participants’ medical notes and self-reported by
the participant. Cognitive impairment was assessed by
occupational therapists as part of routine care.

Statistical approach
All statistical analysis was completed using SPSS
version 22.0 [2013. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp.]. Descriptive
statistics were used to characterise participant descriptors
and to report the outcome measures of the sample
population (mean ± SD/SE for normal variables, median
(IQR) for skewed variables). Normality was assessed
using the Shapiro-Wilk test. Change in nutrition status
(Scored PG-SGA score) was determined by a linear
mixed model to account for attrition and variation
between the participants. The time-point was used as a
repeated measures factor and the scaled identity as the
covariance matrix of the random effect ‘participant’. The
analysis was carried out using the Restricted Maximum
Likelihood method. Estimated Marginal Means were
obtained, and pairwise comparisons using a Bonferroni
adjustment were produced. The mean Scored PG-SGA
score at each time-point was reported using these
Estimated Marginal Means as opposed to observed
means. Within-subject changes over time for nutrition
status (Scored PG-SGA ratings) were examined between
each of the three time-points and between the two timepoints (T2 and T3) for physical function and HRQoL.
Continuous variables were assessed using the paired
t-test, and categorical variables using the paired-samples
sign test.

2.0, 10 July 2013) and has received ethical and
governance approval (North Coast Human Research
Ethics Committee approval number LNR 063, G108
and University of Queensland School of Human
Movement Studies Ethics Committee approval number
HMS13/0731). Written informed consent was obtained
from all participants and/or their guardians.

Results
Sample population
Thirty-one eligible patients were admitted during
the recruitment period, of which 30 provided
informed consent (response rate 97%). Table 1
describes the characteristics of the participants in total
and by rehabilitation site. Site A was found to have a
significantly younger sample population, and a higher
rate of admissions from the community than site B.
Participant flow throughout the study is represented
in Figure 1. Overall attrition was 43%. Excluding three
participants who had delayed discharge awaiting aged
care placement, the length of stay ranged from 1 – 55
days, with a mean of 22.8±12.8 days.
Figure 1
Patient flow through the three time-points: admission
(T1), discharge (T2) and 12 weeks post-discharge (T3)

Ethical consideration

HRQoL, Health-related quality of life; RACF, Residential aged care facility

The MARRC (Malnutrition in the Rural Rehabilitation
Community) Study has been was registered at
the Australian New Zealand Clinical Trials Registry
(ANZCTR: ACTRN12613000518763, Trial version

Twenty-three participants were placed on a HPHE diet
code at admission; the main reason of contraindication
was poorly-controlled diabetes. Approximately
half (n=16) of the participants were referred to the
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Table 1
Characteristics of participants by rehabilitation site and in total at admission
Variable

Site A (n=14)

Site B (n=16)

Total participants (n=30)

76.5±7.4

82.1±5.9*

79.5±7.1

50.0

62.5

56.7

55.5 (46.1-67.8)

58.1 (49.8-65.8)

56.2 (47.9-65.2)

20.9 (17.5-20.9)

22.0 (20.9-23.4)

21.9 (19.4-23.5)

Underweight/BMI <23 (%)

64.371.4

43.862.5

66.753.3

Overweight/obese/BMI >30 (%)

21.414.3

12.56.3

16.710.0

- Acute health care facility (%)

71.4

93.8**

86.7

- Community (%)

28.6

6.3

13.3

- Acute illness (%)

64.3

100

80.0

- Chronic illness (%)

35.7

0.0

20.0

7.1

25.0

16.7

- Primary (%)

21.4

31.3

26.7

- Secondary (%)

14.3

37.5

26.7

- Tertiary (%)

57.1

6.3

3.3

- Trade (%)

0.0

18.8

36.7

100

93.8

96.7

- Christian (%)

85.7

62.5

73.3

- No religion (%)

14.3

25.0

20.0

- Other (%)

0.0

6.3

3.3

- Aboriginal or Torres Strait Islander (%)

7.1

0.0

3.3

- Caucasian: European (%)

14.3

68.8

23.3

- Caucasian: Australasian (%)

78.6

31.3

73.3

- Other (%)

0.0

0.0

0.0

Age (years, mean±SD)
Female (%)
Weight (kg; median, IQR)
BMI

(kg/m2;

median, IQR )

Admission source:

Reason for admission:

Living alone (%)
Education level:

Polypharmacya

(%)

Religion:

Ethnicity:

Cognitive impairmentb:
- MMSE (n=14) (mean±SD)
- 3MS Test (n=20) (mean±SD)

23.1±3.4
79.0±15.9

Pensioner (%)

85.7

81.3

83.3

Dentures (%)

57.1

81.3

70.0

Domiciliary services at T4

3

4

7

Community nursing services at T4

2

0

2

BMI, body mass index; IQR, interquartile range; SD, standard deviation. a. Considered ≥3 prescribed medications at the time of nutrition assessment; b. Not compared
between sites due to difference in measurement tools; * Significant difference between sites (P=0.028); ** Significant difference between sites (P=0.022)
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rehabilitation dietitian; these participants had a range of
one to four (median 1.0) appointments with the dietitian.
No participants were referred by the rehabilitation team
to see a community dietitian on discharge as part of
usual care. Nine of the 17 participants who attended the
12 week post-discharge assessment (T3) consented to a
community dietitian referral; however, no participants
had attended an appointment by six months postdischarge although multiple appointment times were
offered. Furthermore, only 12% of participants received
community nursing services following discharge, and
41% received domiciliary services (assistance with
activities of daily living). Participants who reported
weight one month prior to admission (n=21) lost a mean
3.1±2.5kg (4.8±4.1% body weight). Participants who
reported weight six months prior to admission (n=13)
reported a loss of 10.1±4.4kg (12.4±5.8% body weight).
Figure 2
Nutrition status of participants at each time point
according to the Scored Patient-Generated Subjective
Global Assessment (PG-SGA) ratings

according to the Scored PG-SGA. Throughout the study
period the cohort became or remained ‘moderately
malnourished’, where only four participants (24%) were
‘well-nourished’ and three (18%) ‘severely malnourished’
at 12 weeks post-discharge. Most of the improvement
in nutrition status according to the Scored PG-SGA
ratings was due to a participant improving from ‘severely
malnourished’ to ‘moderately malnourished’ during
admission. An equal number of participants improved,
declined and had no change in nutrition status between
discharge (T2) and 12 weeks post-discharge (T3),
resulting in no change in nutrition status of the overall
group from discharge to 12 weeks post-discharge. The
trend towards moderate malnutrition is represented in
figure 2. There was no change in BMI or body weight
throughout the study period and the mean BMI remained
“underweight” (BMI <23kg/m2) at all time-points (table
2).

Physical function and health-related quality of
life
The cohort had mild-moderate disability at discharge,
and for those remaining in the study at 12 weeks
there was no change in MBI score (table 2). Six of the
eight participants scoring poorest in physical function
(categories 1 - 3) at discharge did not attend follow-up
at T3 due to admission to a residential aged care facility
(RACF) or death. Categorically, a slight decline occurred
in physical function, as only two participants improved
in a category of physical function, nine had no change
and six declined. No change was seen in HRQoL at 12
weeks post-discharge.

Discussion

Nutrition status
The Scored PG-SGA scores and ratings, BMI and
weight of participants at each of the time-points are
presented in table 2. The Scored PG-SGA score and
ratings were found to be significantly lower at T2 and
T3 than at admission (T1) indicating an improvement in
nutrition status during admission and post-discharge.
However, according to the Scored PG-SGA global rating
and score, the cohort remained malnourished at all
time-points, with the mean score above the cut-off of
7. Post hoc analysis revealed the improvement in the
Scored PG-SGA score following admission was due to
weight stabilisation and some improvements in dietary
intake, nutrition impact symptoms, physical function
and medical status. When admitted to rehabilitation,
50% of the participants (n=15) were rated ‘moderately
malnourished’ and 50% (n=15) ‘severely malnourished’

This is the first study to measure the nutritional
status of older adults following rehabilitation. Results
suggest that the journey of the malnourished older
adult from acute care, to rural rehabilitation facilities,
to the community is bleak. Malnourished older adults
admitted to rural rehabilitation units, whether severely
or moderately malnourished, are likely to be discharged
with moderate malnutrition, and remain moderately
malnourished for at least 12 weeks in their homes. As
patients were likely to be discharged with moderate
malnutrition regardless of their length of stay, this
suggests that the trend towards moderate malnutrition
occurs early in the admission. Studies measuring
nutrition status post-discharge from acute care facilities
reported similar results in older adults (18, 19), indicating
high risk for malnutrition following discharge from both
acute and sub-acute health facilities.
The improvement in dietary intake and the decrease
in nutrition impact symptoms prevented further weight
loss from occurring; however the improvement was
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Table 2
The nutrition status, physical function and quality of life of older adults at admission, discharge and 12 weeks postdischarge
T1: Admission (n=30)

T2: Discharge (n=29)

T3: 12 weeks post-discharge (n=17)

11.2±0.7

7.8±0.7*

8.3±0.9**

- mean change from T1

-

-3.4*

-2.9***

- mean change from T2

-

-

0.5

-

7 (24.1%)*

4 (23.5%)****

- B: Moderately malnourished

15 (50%)

16 (55.2%)*

10 (58.8%)****

- C: Severely malnourished

15 (50%)

6 (20.7%)*

3 (17.6%)****

BMI kg/m2 (mean±SD)

22.3±4.3

22.3±4.3

22.0±4.5

Weight kg (mean±SD)

56.3±13.2

56.4±12.6

58.7±11.4

MBI scorec (mean±SD)

-

74.5±23.0e

78.9±18.1

8 (29.6%)e

3 (17.7%)

- 4: Mild

11

(40.7%)e

11 (64.7%)

- 3: Moderate

4 (14.8%)e

2 (11.8%)

- 2: Severe

2 (7.4%)e

0

2 (7.4%)e

1 (5.8%)

0.65±0.26e

0.69±0.16f

Adjusted Scored PG-SGA scorea
- mean±SE

Scored

PG-SGA ratingb:

- A: Well-nourished

MBI

categoryb,c:

- 5: Minimal

- 1: Total
AQoL-6D score

(mean±SD)d

-

AQoL, Assessment of Quality of Life Instrument; BMI, body mass index; MBI, Modified Barthel Index; PG-SGA, Patient-Generated Subjective Global Assessment; SD,
standard deviation; SE, standard error; * Significantly different from T1 (P<0.001); ** Significantly different from T1 (P=0.002); *** Significantly different from T1 (P=0.005);
**** Significantly different from T1 (P=0.021); a. A higher PG-SGA score indicates increased need for nutritional intervention (5). b. Categorical variables are presented as:
number of participants (percent of participants); c. Range of the MBI is scored 0 – 99, where 0 – 24 indicates total dependency, 25 – 49 indicates severe dependency, 50 – 74
indicates moderate dependency, 75 – 90 indicates mild dependency, and 91 – 99 indicates minimal dependency (16); d. Range of the AQoL-6D is 0.00 – 1.00, where 0.00
is a state equal to death, and 1.00 is a state of full health. Negative values are possible, indicating states worse than death (17); e. n=27. Two participants could not attend
assessment due to emergency admission to acute care; f. n=15. Two participant’s data excluded as the participants declined to complete the assessment forms.

not significant enough to allow patients to regain the
weight, fat and muscle stores they lost prior to admission.
In addition, these findings may represent a ‘best case’
scenario, as the cohort had informal caregivers to provide
support with activities of daily living at home, and
therefore may have better nutritional outcomes than
those without this support (20). The poor rate of referral
to the rehabilitation dietitian by the rehabilitation team
reflects findings in previous studies, indicating that
poor compliance with nutrition screening and referral is
widespread and significant (21-23).
The small increase in MBI score between discharge
and 12 weeks follow-up in the community appears to be
skewed by attrition, where participants with the lowest
scores and the greatest disability did not attend followup assessment due to admission to an RACF or death.
Therefore the downward trend seen in the categories
of physical function is likely to be clinically significant,
and aligns with previous findings (24). Despite the slight
improvement, this cohort still had a poorer MBI score
post-discharge than a similar study in an Australian

metropolitan rehabilitation unit (mean 78.9 versus 85.0
(24)). With continuing malnutrition and a downward
trend physical function, it is no surprise that HRQoL
remained lower than the Australian population norms for
this age group (µ0.65 – 0.69 versus µ0.75 – 0.77 (25)).
Post-discharge attrition reported by similar studies is
substantially lower, ranging from 0-31% (4). However,
these sample populations included well-nourished older
adults, and therefore attrition due to death and RACF
admissions would be expected to be lower. Alternatively,
the higher rate of attrition in the current study may
suggest that institutionalisation and mortality are higher
in this rural cohort than metropolitan communities. A
lower rate of attrition in similar studies is also due to
differences in study design, where patients were included
for follow-up assessment if they were in the community,
in an RACF or had died (24, 26-28), whereas the current
study attended follow-up assessment only on patients
discharged to the community. Participants in the current
study were only enrolled if they were admitted to
rehabilitation with the view they would be discharged
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back to the community. The participants who had their
discharge location changed from community to an RACF
during admission were not excluded from the study and
reported as attrition so that an accurate representation of
the journey of community-dwelling malnourished older
adults is reported.

Research and practice implications
From this study, it is clear that basic nutrition care with
limited dietetic input during the inpatient rehabilitation
admission is not sufficient to improve nutritional and
functional status of malnourished older adults. Lack
of referrals to the community dietitian on discharge,
combined with poor attendance by participants referred
at the conclusion of the study, highlights the need to
review dietetic services and interventions during and
after the rehabilitation setting.
Malnutrition is a significant and often silent
contributor to ‘post-hospital syndrome’ which increases
risk of rehospitalisation for conditions other than the
original cause of admission (29). Therefore nutrition
should be included in discharge summaries and
handovers by medical, nursing and dietetic staff to
ensure the continuum of care. Results suggest that early
intervention is required in the geriatric rehabilitation
setting. Advocacy by the multidisciplinary team
for malnutrition to be of higher consideration on the
rehabilitation agenda is called for.
The participants’ informal caregivers were not
involved in nutrition support in this study. The
engagement of informal caregivers as part of the nutrition
care team has been shown to be effective in improving
the nutrition status of malnourished older adults in the
community (30). Qualitative investigation is required to
develop a patient-centred and informal caregiver-centred
model of nutrition care for the rehabilitation setting.
This model should be cost-effective, multidisciplinary
and provide nutrition support during rehabilitation
admission and post-discharge.

Limitations
A limitation of this paper is the small sample size
which was related to a comparatively low patient
turnover in rural rehabilitation units due to a longer
length stay than in acute settings; however, the response
rate was excellent in this at risk and hard to access
population. In addition, results are of clinical significance
and align with outcomes suggested by other studies
in the geriatric rehabilitation setting which measured
quality of life, physical function, health service use and
mortality (4). The loss-to-follow-up 12 weeks postdischarge has been accounted for by the statistical
approach, which lends confidence to the results.

Conclusion
Malnourished older adults admitted to rural
rehabilitation units with basic nutrition care are likely to
be discharged with moderate malnutrition, and remain
moderately malnourished in the community for at least
12 weeks. Physical function and health-related quality
of life remain poor in this population. Collaboration
between health services and within the multidisciplinary
team and sufficient dietetic services are essential to
identify and treat malnourished older adults. Novel
approaches for supporting patients and their informal
caregivers during admission and post-discharge are
needed. These results call for malnutrition to be of higher
consideration on the rehabilitation agenda.
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