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PSYCHOMETRIC PROPERTIES OF THE SUBJECTIVE-OBJECTIVE
MALNUTRITION RISK ASSESSMENT (SOMRA) IN A STUDY
OF SWEDISH PEOPLE AGED ≥ 60 YEARS
M. Naseer1, C.Fagerström1,2

Abstract: Objective: This study aimed to investigate the risk of malnutrition and to evaluate the psychometric properties of the
Subjective-Objective Malnutrition Risk Assessment (SOMRA), SOMRA cut-offs and Swedish-Guidelines on Malnutrition Risk
Assessment (SGMRA) for Swedish people aged ≥ 60 years. Setting: This study included both older people living at home and those
in special housing. Participants: 1222 of the 1402 subjects aged ≥ 60 years who had participated in the baseline survey (2001–2003)
as part of the ongoing National Study on Aging and Care-Blekinge (SNAC-B) were included because they had provided complete
information on Mini-Nutritional Assessment (MNA). Measurements: The risk of malnutrition was estimated by the SOMRA,
MNA, and SGMRA. To measure concurrent validity, the Receiver Operating Characteristics (ROC) curve, Cohen’s kappa (κ)
and Spearman’s rank correlation coefficient rho (rs) were used. Youden’s index (J) was computed to assess the optimal cut-off
on SOMRA. Cronbach’s alpha (α) was used to test reliability. Results: The risks of malnutrition measured by SOMRA, MNA and
SGMRA were 6.5%, 8.6% and 20.9%, respectively. The risk was higher among older people living in special housing compared
to those at home (p < 0.05). Different optimal cut-offs on SOMRA were observed for residents living at home (≥ 1) and those in
special housing (≥ 3). Compared to SGMRA, the SOMRA and SOMRA cut-off ≥ 3 gave higher values for J (0.68, 0.81, and 0.84,
respectively), κ (0.59, 0.77, and 0.84, respectively) and rs (0.64, 0.78, and 0.84, respectively) for the older people in special housing.
The reliability for SOMRA was α = 0.71. Conclusion: The risk of malnutrition was higher among older people in special housing
than among those living at home. For the people in special housing, the SOMRA and SOMRA cut-off ≥ 3 showed higher concurrent
validity with MNA compared to the SGMRA, but not for older people living at home. SOMRA includes six items, takes less time to
implement and is composed of both subjective and anthropometric measurements; therefore, it is suitable for use in special housing
and/or clinical settings to identify the risk of malnutrition or the need for nutritional support.
Key words: Malnutrition, older people, psychometric properties, home-living, special housing.

Introduction

However, the lack of a universally accepted nutritional
risk assessment instrument hinders the implementation of
routine nutrition risk screening (6, 7).
The studies on older Swedish people showed that
17% of those living at home (8), 27%–38% in special
housing (9, 10) and 41% of those receiving home care
services (11) were at risk of malnutrition. The higher
risk of malnutrition in the special housing and those
receiving home care services indirectly emphasises
on the nutritional risk assessment at the community
level, because the risk of malnutrition in the home
living is often overlooked and gets worse over time (8).
This ultimately leads to hospital and nursing homes
admissions. As majority of the older population lives
at their homes; therefore, nutritional risk assessment at
the community level may reduce the risk of irreversible
effects of malnutrition and burden on the nursing home
admissions. Moreover, the higher risk for those in special
housing (a person is offered care around the clock such
as nursing homes, sheltered accommodation, or group

In older people, physiological changes due to age,
such as muscle mass depletion, decreased ability to
chew, and digestion problems (1), in addition to the
decline in functional ability, such as reduced ability to
cook or inadequate access to grocery stores, increase
the risk of malnutrition (2). The risk of malnutrition
contributes to adverse health outcomes like frailty (3),
hospital admissions, longer stays at hospital (4), and preterm mortality (3, 5). The increased risk of malnutrition
with aging and demographic transition in aging suggests
routine nutritional risk assessment to reduce the burden
of malnutrition associated adverse health outcomes.
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accommodation; Swedish Association of local authorities
and regions, 2009) and for those receiving home care
services can be attributed to reduced functional ability
and to more common poor health among special housing
and home care residents (11). The risk rate may also
depend on the instrument used for risk assessment and
the population under investigation, e.g., eating ability as
a risk assessment instrument will show a higher risk of
malnutrition among adults in special housing compared
to those living at home. This is because difficulty in eating
is common among older people in special housing (9)
compared to among those living at home.
Mini-Nutritional Assessment (MNA) is an 18-item
nutritional assessment instrument recommended by
European Society for Parenteral and Enteral Nutrition
(ESPEN) for older people (6), but the MNA may be too
long to be used in routine nutritional risk assessment
(12). Therefore, Rubenstein et al. (12) proposed the
MNA-SF based on six questions. However, if a patient
is identified as being at risk of malnutrition according
to the MNA-SF, the implementation of a full MNA is
needed. The Swedish society for clinical nutrition and
metabolism (SWESPEN) has given three guidelines
(involuntary weight-loss, body mass index (BMI), and
eating difficulties) that should be considered to assess
the risk of malnutrition in the special housing and/or
hospitalised patients (13). The Swedish Guidelines on
Malnutrition Risk Assessment (SGMRA) are short and
easy to implement, but the robustness of SGMRA is
questionable, because it may over- or underestimate
the risk of malnutrition (14). Therefore, Naseer and
Fagerström (14) proposed a Subjective-Objective
Malnutrition Risk Assessment (SOMRA) instrument
by merging the guidelines of ESPEN for community
dwelling (6) and SGMRA for hospital and special housing
(13). Hence, SOMRA is based on the guidelines for
nutritional risk assessment for both living at home and
those in special housing; therefore, it may have better
psychometric properties than SGMRA.
Kondrup et al. (6) stated a number of psychometric
properties that should be considered when evaluating
the usefulness of a nutritional risk assessment tool.
These methods include predictive validity, content
validity, reliability and practical use. The SOMRA shows
predictive validity for quality of life (14) and mortality
over 7 years (5). However, it remains necessary to
evaluate the content validity and reliability of SOMRA
and to discuss its practical use. Content validity refers
to the comprehensiveness of a measuring instrument
that means a risk assessment instrument includes all
the relevant components of the problem that is being
measured (6). SOMRA (14) included all the components
of nutritional risk assessment proposed by ESPEN and
SGMRA that may ensures the content validity of SOMRA.
Another way to validate a newly designed instrument
is to make a comparison of a new instrument with
another well-validated instrument, e.g., MNA (7). This is
called concurrent validity and the concurrent validity of

SOMRA remains to be investigated.
The three objectives of this study were: 1) to investigate
the risk of malnutrition according to SOMRA, MNA, and
SGMRA among Swedish people aged ≥ 60 years, 2) to
investigate the concurrent validity of the SOMRA, cutoffs on the SOMRA and the SGMRA with MNA among
Swedish older people aged ≥ 60 years, 3) to evaluate the
reliability in terms of internal consistency of SOMRA and
SGMRA.

Materials and Methods
Study population
The sample for this study was drawn from an ongoing
longitudinal cohort study: the Swedish National Study
of Aging and Care (SNAC). The sample consisted of
1402 subjects aged 60–96 years, including both older
people living at home (10.5% of them received home
care services offered by municipality and 14.6% family
support) and special housing residents (participants
receiving 24-hour services/assisted living), who
participated in the baseline survey (2001–2003) of SNACBlekinge (SNAC-B). The details of the SNAC are given
elsewhere (15). The population was randomly selected
for age cohorts of 60, 66, 72 and 78 years and the entire
population was included for age cohorts 81, 84, 87, 90, 93
and 96 years. Participants were solicited through emails
and phone calls, and reasons for non-participation were
registered. Of the 1402, the participants who provided
information on all items of the MNA (n=1222) were
included in this study.
The data collection team consisted of nurses and
physicians. The study was conducted in accordance with
the Helsinki Declaration, and all participants provided
written informed consent. The SNAC-B study was
approved by the ethics committee of Lund University (LU
605-00, LU 744-00).

Measurements and instruments
A single-item self-administered questionnaire was
used to collect information on age, gender, living
arrangements, diseases (heart disease, diabetes, cancer,
dementia and depression) and smoking. For subjects with
dementia and depression, proxy measures were used.
Economic status and physical activity were estimated by a
two-item questionnaire. Functional ability was estimated
by six items about activities of daily living (ADL; that is,
bathing, dressing, toiletry, transferring, continence and
feeding) (16) and by four items of instrumental ADL
(IADL; that is, cleaning, transportation, shopping and
cooking) (17). The score range was 0 to 6 for ADL and 0
to 4 for IADL. The score 0 represents independence and
1 represents dependence for all activities for ADL and
IADL. Scores 6 and 4 represent total dependence for ADL
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Table 1
Descriptive statistics for the total subject population (n=1222) stratified by housing arrangement
Total (n=1222)

At home (n=1087)

In special housing (n=68)

p-value

Age (mean (SD))

76.1(10.0)

75.7 (9.7)

81.7 (10.7)

p<0.001

Female (%)

57.2

57.2

57.4

p=0.544

Emergency expenditure (yes, %)

81.4

81.4

75.9

p=0.178

Daily expenditure (yes, %)

5.7

5.8

4.8

p=0.521

Heart

54.8

54.2

60.3

p=0.196

Diabetes

8.9

8.8

8.8

p=0.560

Cancer

13.7

13.4

19.4

p=0.115

Depression

12.6

12.5

13.4

p=0.473

Dementia

2.7

1.9

13.6

p<0.001

ADL (dependent ≥ 1%)

17.4

14.9

52.9

p<0.001

IADL (dependent ≥ 1%)

46.2

44.5

75.0

p<0.001

Light physical activity (active, %)

65.9

67.2

44.7

p=0.002

Strenuous physical activity (active, %)

28.7

29.1

23.4

p=0.254

Smoker (%)

11.0

11.1

11.3

p=0.816

Ex-smoker

35.4

35.9

33.9

Non-smoker

53.6

53.0

54.8

SOMRA (at risk %)

6.5

6.0

22.0

p=0.001

SOMRA Cut-offb ≥ 1 (at risk, %)

37.8

37.5

43.9

p=0.251

SOMRA Cut-off ≥ 2 (at risk, %)

18.5

17.9

36.6

p=0.004

SOMRA Cut-off ≥ 3 (at risk, %)

9.3

9.0

19.5

p=0.033

SOMRA Cut-off ≥ 4 (at risk, %)

3.1

2.5

17.1

p<0.001

SOMRA Cut-off ≥ 5 (at risk, %)

1.1

0.8

9.8

p<0.001

SOMRA Cut-off = 6 (at risk, %)

0.3

0.2

2.4

p=0.008

MNA (at risk, %)

8.6

7.2

30.9

p<0.001

SGMRA (at risk, %)

20.9

20.4

36.6

p=0.014

Diseases (yes, %)

a

c

Abbreviations: SD, standard deviation; ADL, activities of daily living; IADL, instrumental ADL; SOMRA, Subjective-Objective Malnutrition Risk Assessment; MNA,
mini-nutritional assessment; SGMRA, Swedish Guidelines on Malnutrition Risk Assessment.; Notes: The χ2 test was performed for nominal data and the Mann–
Whitney U-test for the ordinal and interval data. p <0.05 was used to test significance. a. SOMRA: The risk of malnutrition was estimated by the occurrence of at least
one anthropometric measure (BMI, MAC, CC) below cut-off, in addition to the presence of at least one subjective measure (declined food intake, weight loss, and eating
difficulty); b. The SOMRA cut-offs were independent of subjective or objective criteria; c. The occurrence of at least one state: involuntary weight loss, body mass index
(BMI) below a certain limit (< 20 if ≤ 69 years and < 22 if ≥ 70 years) or eating difficulties delineates the risk of malnutrition.

measurements: BMI, MAC and CC, and three subjective
measurements: decrease in food intake over the last 3
months, weight loss during the previous 3 months and
eating ability, which refers to the subject’s ability to eat
independently or only with help. The criterion for risk
of malnutrition on the SOMRA was “the occurrence of
at least one anthropometric measurement below cut-off,
defined as the 15th percentile, (i.e., BMI < 22.7 kg/m2,
MAC ≤ 25.5 cm and CC ≤ 32 cm) and the presence of at
least one subjective measure (i.e., reduced food intake,
weight loss and need for help when eating)”. In this
study, cut-offs for BMI, MAC and CC were redefined
as the 15th percentile due to the different sample size
(n=1222) from that of the previous study (n=1402) (14). In
addition, different cut-offs (≥ 1, ≥ 2, ≥ 3, ≥ 4, ≥ 5 & =6) for

and IADL, respectively. Thus, functional dependence was
defined as ADL ≥ 1 and IADL ≥ 1 (5, 18).
Nutritional status as assessed by the MNA was used
as the “gold standard”. MNA is a well-validated 18-item
instrument (19). The MNA score dichotomized into “wellnourished” and “malnutrition / at risk of malnutrition”
was used as outcome variable. The MNA was executed
during a medical examination and anthropometric
measurements were taken by the research staff. Body
mass index (BMI) (kg/m2) was calculated from weight
and height. Mid-arm circumference (MAC) and calf
circumference (CC) were measured with a flexible tape
to the nearest 0.1 cm of the left arm and leg, respectively
(14).
SOMRA (14) includes three anthropometric
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Table 2
Psychometric properties of the SOMRA, the SOMRA cut-offs and the SGMRA for the total population (n=1222)
Criteria

AU
ROC

Sensitivity

Specificity

J

PPV

NPV

rs

κ

0.72

0.49

0.96

0.45

0.43

0.96

0.42*

0.42

SOMRA Cut-off ≥ 1

0.79

0.93

0.65

0.59

0.14

0.99

0.28*

0.16

SOMRA Cut-off ≥ 2

0.79

0.74

0.84

0.59

0.23

0.98

0.35*

0.29

SOMRA Cut-off ≥ 3

0.72

0.50

0.93

0.44

0.31

0.96

0.35*

0.33

SOMRA Cut-off ≥ 4

0.69

0.34

0.98

0.33

0.64

0.96

0.45*

0.43

SGMRA

0.83

0.84

0.83

0.67

0.23

0.98

0.39*

0.30

SOMRAa
b

Abbreviations: AUROC, area under the receiver-operating curve; J, Youden’s index; PPV, positive predictive value; NPV, negative predictive value; rs, Spearman’s
correlation; κ, Cohen’s kappa; SOMRA, Subjective-Objective Malnutrition Risk Assessment; SGMRA, Swedish Guidelines on Malnutrition Risk Assessment; Notes: a.
SOMRA: The risk of malnutrition was estimated by the occurrence of at least one anthropometric measure (BMI, MAC, CC) below cut-off, in addition to the presence
of at least one subjective measure (declined food intake, weight loss, and eating difficulty); b. The SOMRA cut-offs were independent of subjective or objective criteria.
* Correlation was significant at the 0.01 level.

Table 3
Psychometric properties of SOMRA, SOMRA cut-offs and SGMRA for home-living (n=1087)
Criteria

AU
ROC

Sensitivity

Specificity

J

PPV

NPV

rs

κ

0.70

0.45

0.96

0.41

0.40

0.96

0.39*

0.39

SOMRA Cut-off ≥ 1

0.80

0.94

0.65

0.60

0.13

0.99

0.27*

0.15

SOMRA Cut-off ≥ 2

0.78

0.71

0.85

0.56

0.21

0.98

0.33*

0.26

SOMRA Cut-off ≥ 3

0.69

0.45

0.93

0.38

0.26

0.96

0.29*

0.28

SOMRA Cut-off ≥ 4

0.64

0.30

0.99

0.29

0.64

0.96

0.42*

0.39

SGMRA

0.83

0.83

0.83

0.66

0.22

0.98

0.37*

0.28

SOMRAa
b

Abbreviations: AUROC, area under the receiver-operating curve; J, Youden’s index; PPV, positive predictive value; NPV, negative predictive value; rs, Spearman’s
correlation; κ, Cohen’s kappa; SOMRA, Subjective-Objective Malnutrition Risk Assessment; SGMRA, Swedish Guidelines on Malnutrition Risk Assessment. Notes: a.
SOMRA: The risk of malnutrition was estimated by the occurrence of at least one anthropometric measure (BMI, MAC, CC) below cut-off, in addition to the presence
of at least one subjective measure (declined food intake, weight loss, and eating difficulty); b. The SOMRA cut-offs were independent of subjective or objective criteria;
* Correlation was significant at the 0.01 level.

the 6 items of SOMRA were computed independently of
whether measurement was subjective or objective. Thus,
the SOMRA cut-off ≥ 1 was defined as the presence of at
least one or more of these conditions: involuntary weight
loss, decreased appetite, need for help when eating, BMI
< 22.7 kg/m2, MAC ≤ 25.5 cm or CC ≤ 32 cm). The risk of
malnutrition was also measured with respect to each cutoff of SOMRA.
The SGMRA (13) included 3 items; BMI < 20 if ≤ 69
years and BMI < 22 if ≥ 70 years; involuntary weight
loss and eating difficulties. The presence of at least
one condition out of these three delineated the risk of
malnutrition.

variables. The data were not normally distributed;
therefore, for comparison between groups (living at home
vs in special housing), the χ2 test was used for categorical
data and the Mann-Whitney U-test was used for ordinal
and interval data. The concurrent validity of the SOMRA,
the SOMRA cut-offs, and the SGMRA with MNA was
tested by using three different statistical methods;
Cohen’s kappa (κ), a receiver operating characteristic
(ROC) curve, and Spearmen’s correlation coefficient (r).
κ values represent the strength of agreement between
the instruments. A κ value of <0.00 represents poor
agreement and a κ value in the range of 0.81-1.80
shows almost perfect agreement (20). The strength of
agreement is “slight” if κ = 0.00–0.20, “fair” if κ = 0.21–
0.40, “moderate” if κ = 0.41–0.60, and “substantial” if κ =
0.61–0.80 (20).
An ROC curve is a graph of sensitivity and 1 specificity, and the area under the ROC (AUROC) curve
quantifies the diagnostic performance of a test variable
at different cut-offs of the SOMRA (21). Sensitivity
measures the ability to correctly identify cases and

Statistical analysis
Descriptive statistics are presented for the total
population (n=1222) with respect to living arrangements
(Table 1). For descriptive statistics, the mean and
standard deviation (SD) were used for continuous
variables and percentages were used for categorical
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Table 4
Psychometric properties of SOMRA, SOMRA cut-offs and SGMRA for special-housing residents (n=68)
Criteria

AU
ROC

Sensitivity

Specificity

J

PPV

NPV

rs

κ

0.90

0.87

0.93

0.81

0.77

0.96

0.78*

0.77

SOMRA Cut-off ≥ 1

0.84

1.00

0.69

0.67

0.44

1.00

0.55*

0.47

SOMRA Cut-off ≥ 2

0.89

1.00

0.78

0.78

0.53

1.00

0.64*

0.59

SOMRA Cut-off ≥ 3

0.92

0.87

0.97

0.84

0.87

0.96

0.84*

0.84

SOMRA Cut-off ≥ 4

0.86

0.75

0.97

0.72

0.85

0.94

0.75*

0.75

SGMRA

0.89

1.00

0.78

0.68

0.53

1.00

0.64*

0.59

SOMRAa
b

Abbreviations: AUROC, area under the receiver-operating curve; J, Youden’s index; PPV, positive predictive value; NPV, negative predictive value; rs, Spearman’s
correlation; κ, Cohen’s kappa; SOMRA, Subjective-Objective Malnutrition Risk Assessment; SGMRA, Swedish Guidelines on Malnutrition Risk Assessment; Notes: a.
SOMRA: The risk of malnutrition was estimated by the occurrence of at least one anthropometric measure (BMI, MAC, CC) below cut-off, in addition to the presence
of at least one subjective measure (declined food intake, weight loss, and eating difficulty). b. The SOMRA cut-offs were independent of subjective or objective;
* Correlation was significant at the 0.01 level.

specificity measures the ability to correctly identify noncases. Sensitivity and specificity were calculated from
the ROC curve for the SOMRA, for various cut-offs of
the SOMRA and for SGMRA. Sensitivity and specificity
were considered equally important; therefore, Youden’s
index (J = sensitivity + specificity - 1) was calculated to
choose the appropriate cut-off (21). The Youden’s index
(J) score ranges from 0 to 1, where 0 means that the test
has no diagnostic value and 1 means that the test has
perfect diagnostic value. In addition, positive predictive
values (PPV) and negative predictive values (NPV)
were calculated (21). PPV and NPV depend not only on
specificity and sensitivity, but also on the prevalence of
the health problem in question.
Reliability was tested in terms of internal consistency
between the items of an instrument. The purpose of
measuring internal consistency is to ensure that the
instrument is measuring what it intends to measure (22).
Cronbach’s alpha was used (23) to test the reliability;
a coefficient score between 0.7 and 0.9 shows good
reliability. To test the significance, a p-value < 0.05 was
used. Analyses were conducted using SPSS statistical
software, version 22 (SPSS Inc., Chicago, IL, USA) for
Windows.

The risk of malnutrition as defined by various
nutritional risk assessment instruments is given in
Table 1. The MNA, SOMRA and SOMRA cut-off ≥ 3
showed almost similar levels of risk of malnutrition
(8.6%, 6.5% and 9.3%, respectively). Moreover, the cutoff ≥ 2 on SOMRA (18.5%) and the SGMRA (20.9%)
presented similar levels of risk of malnutrition. In the
total population, the cut-off ≥ 1 on SOMRA showed the
highest risk of malnutrition compared to other nutritional
risk assessment instruments. However, the risk of
malnutrition defined by various instruments except for
the SOMRA cut-off ≥ 1 was significantly higher among
the special housing residents than among older people
living at home (Table 1).
The instrument’s validity measured by AUROC was
0.72 for SOMRA and 0.83 for SGMRA, irrespective of the
living arrangement. Youden’s index values showed that
the SGMRA had good validity compared to SOMRA (0.67
vs 0.45, respectively) in the total population. SOMRA
was good for specificity (0.96), but not for sensitivity
(0.49). However, the Spearman’s correlation co-efficient
(rs) and kappa (κ) showed that SOMRA had moderate
agreement with MNA than the SGMRA which has fair
agreement with MNA (rs = 0.42 vs 0.39 and κ = 0.42 vs
0.30, respectively). In the total population, the optimal
cut-offs on SOMRA as defined by Youden’s index were
≥ 1 and ≥ 2 , but correlation with MNA using kappa
and Spearman’s correlation coefficient showed that the
SOMRA cut-off ≥ 2 might be more valid than the SOMRA
cut-off ≥ 1 (Table 2).
For older people living at home, the SGMRA yielded a
higher AUROC (0.83 vs 0.70) and Youden’s index value
(0.66 vs 0.41) than did the SOMRA. The SOMRA cut-off
≥ 1 and the SGMRA produced almost the same Youden’s
index values (0.60 vs 0.66); however, differences were
observed for sensitivity and specificity. The SOMRA
cut-off ≥ 1 showed higher sensitivity than the SGMRA
(0.94 vs 0.83), but lower specificity (0.65 vs 0.83) for the
people living at home. Moreover, the correlation with
MNA using kappa for the SOMRA cut-off ≥1 was lower

Results
The mean age of the included study sample (n=1222)
was 76.1 (SD, 10.0) years and 57.2% of the sample was
female (Table 1). The prevalence of heart disease was
highest (54.8%). The prevalence of the other illnesses
was: diabetes (8.9%), cancer (13.7%), depression (12.6%),
and dementia (2.7%). Compared to those living at home,
the people in special housing were significantly older
(81.7 years (SD 10.7) vs 75.7 years (SD 9.7)), had more
dementia (13.6% vs 1.9%), were dependent according to
the ADL (52.9% vs 14.9%) and the IADL measures (75.0%
vs 44.5%). Moreover, the older people in special housing
did significantly less light physical activity (44.7% vs
67.2%) compared to those living at home (Table 1).
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Discussion

compared to the SGMRA (Table 3).
In special housing, SOMRA and SGMRA showed
almost the same AUROC (0.90 vs 0.89), but SOMRA
showed higher correlation with MNA (0.78 vs 0.64)
and substantial agreement with MNA using kappa
(0.77 vs 0.59) than SGMRA. In addition, the Youden’s
index values showed that SOMRA had higher validity
compared to the SGMRA (0.81 vs 0.68). Moreover, the
SOMRA cut-off ≥ 3 was optimal for the special housing
group and showed a slightly higher Youden’s index
values than did the SOMRA (0.84 vs 0.81). The SOMRA
and a SOMRA cut-off ≥ 3 showed the same sensitivity
(0.87), but not the same specificity (0.97 vs 0.93). Using
Spearman, the correlation was higher between MNA and
a SOMRA cut-off ≥ 3 compared to between MNA and
SOMRA (rs =0.84 vs 0.78). The agreement between MNA
and SOMRA cut-off ≥ 3 was perfect while the agreement
between MNA and SOMRA was substantial (κ =0.84 vs
0.77) (Table 4).
Furthermore, SOMRA showed good concurrent
validity for the special housing group; therefore, a
graphical illustration of the ROC curve is given. The cutoff ≥ 3 on SOMRA was optimal for the older people in
special housing and gave a slightly higher AUROC curve
(0.92 vs 0.90) compared to the SOMRA (Figure 1).

The risk of malnutrition defined by the MNA, the
SOMRA, and SGMRA was 8.6%, 6.5%, and 20.9%,
respectively. In the total population, SOMRA showed
good reliability, specificity, correlation and moderate
agreement with MNA, but not sensitivity. For the older
people in special housing, SOMRA showed substantial
to perfect concurrent validity with MNA compared to
SGMRA’s concurrent validity with the MNA, measured
by various statistics; however, this was not true for older
people living at home. The SOMRA cut-off ≥ 3 and the
cut-off ≥ 1 were optimal for those in special housing and
those living at home, respectively.
In this study, the risk of malnutrition was identified
as being from 0.3% to 37.8%, according to various
nutritional risk assessments. In the total population, the
difference between the prevalence of risk of malnutrition
reported for the MNA and SOMRA were less than for
the SGMRA (8.6%, 6.5% and 20.9%, respectively). The
risk of malnutrition defined by MNA and SOMRA in
present study is similar with the findings of another
study on Swedish older people living at home by using
the MNA as a diagnostic instrument (risk = 7.4%) and
baseline data collected during approximately the same
years (1999-2001) (24) as the present study. However, the
risk of malnutrition reported by SGMRA is lower than
that reported in another Swedish study (27%) on special
housing residents by using SGMRA as a risk assessment
instrument (9). The instrument SGMRA is same in both
studies but the difference in the risk rate is due to the
different subject population. In present study, SGMRA
reported highest risk rate than MNA and SGMRA. The
SGMRA with three items may be more lenient compared
to the SOMRA, which is based on an index developed
from six variables (BMI, MAC, CC, reduced food intake,
weight loss and need for help when eating). Therefore,
in this study SGMRA may have overestimated the risk of
malnutrition even though some subjects do not have the
risk. This may be inferred from the specificity shown on
the SGMRA and the SOMRA (0.83 and 0.96, respectively).
The findings of this study that the risk of malnutrition
rate varies when different nutritional risk assessment
instruments are used, even for the same subject
population are consistent with the results of another
study (7). The absence of universally accepted instrument
for defining the risk of malnutrition limits the comparison
between the prevalence of risk of malnutrition (25).
Furthermore, it also makes it difficult to ascertain which
instrument is more efficient at correctly defining the risk
of malnutrition (7). An important assumption underlying
nutritional risk assessment is that the person identified
as being at risk of malnutrition will benefit from the risk
being detected (12); therefore, it may be useful to detect
which instrument efficiently predict the given outcome
(7). Thus, future studies are needed to investigate which
nutritional risk assessment instrument is most efficient in

Figure 1
The receiver operative characteristics (ROC) curve for
the SOMRA and the SOMRA cut-offs for Swedish people
aged ≥ 60 years in special housing

The reliability (Cronbach’s alpha) for SOMRA based
on six items was 0.71 that was higher than the SGMRA
(α = 0.05) based on three items. The Cronbach’s alpha for
SOMRA decreased to 0.50 if any of the anthropometric
measurement out of six items deleted, and if any of the
subjective measurement deleted the value of Cronbach’s
alpha improved to maximum 0.74.
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the prediction of various health outcomes.
The purpose of nutritional risk assessment is to identify
the probability of developing or worsening malnutrition
under the existing conditions, but the implementation
of routine nutritional screening has often been hindered
by the absence of universally accepted instrument for
defining nutritional risk (6). However, Kondrup and
colleagues (6) stated a number of psychometric properties
that should be considered while designing or choosing
the malnutrition risk assessment instrument, i.e.,
reliability, validity and practical use. Reliability coefficient
shows the internal consistency between the items used
in designing an instrument and demonstrates whether
the results obtained from this collection of items are
reliable (23). SOMRA based on six items showed greater
reliability (α = 0.71) than SGMRA (α = 0.05) based on
three items. These findings were likely as study sample
of present study included both home living and those
living in special housing and SOMRA (14) included items
recommended for both home living and special housing
older people. Interestingly, the reliability coefficient of
SOMRA was almost same for home living (α = 0.70)
and those living in special housing (α = 0.78); however,
reliability coefficient of SGMRA was greater for special
housing (α = 0.27) older people than those living in homes
(α = 0.04). Thus, SOMRA is a reliable nutritional risk
assessment instrument to be used in Swedish older people
irrespective of their living arrangement.
Furthermore, for the concurrent validity with MNA,
SOMRA showed good AUROC curve (0.72), specificity
(0.96), a significant correlation (0.42), but poor sensitivity
(0.49) for the total population. The failure to find higher
values on Youden’s index in the total population could
be due to different optimal cut-offs for those living at
home (≥ 1) and those in special housing (≥ 3); also, the
majority of the study sample was composed of older
people living at home (94.1%). Moreover, MNA, the gold
standard used in this study, is a nutritional assessment
instrument developed for home care programmes,
nursing homes and hospitals (6). The findings of this
study that SOMRA has moderate agreement with MNA
are similar to another study where Malnutrition Universal
Screening Tool (MUST) showed moderate agreement
with MNA-SF (7). This moderate agreement is likely,
because MUST is a nutritional risk assessment tool
recommended for the community dwelling while MNA
is recommended for nursing homes and hospitals (6).
Most of the study sample was comprised of home living;
therefore, this might be the reason for not providing
good concurrent validity of SOMRA with MNA for the
total population. This can be deduced from the specific
living arrangement analyses, in which SOMRA provided
much better concurrent validity with MNA than did the
SGMRA for the special housing group, but not for the
group living at home. In sum, the comparison between
various nutritional risk assessment instruments showed
that SOMRA and the SOMRA cut-off ≥ 3 corresponded
better with the MNA than did the SGMRA for the people
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in special housing. However, it remains uncertain which
instrument is more robust for the older people living at
home. Although the SGMRA showed fair concurrent
validity with MNA for the people living at home, but
SGMRA (13) and MNA are developed for special housing
residents and hospitalized patients (6). Therefore, it may
be hard to conclude whether these tools are equally useful
for those living at home.
Kondrup et al. (6) stated that to evaluate the usefulness
of a nutritional risk assessment instrument, it is also
important that it should be practical, i.e., it must be rapid
to administer, simple, and purposeful. The SOMRA
(14) takes approximately 4 to 5 minutes to administer,
compared to MNA, which takes approximately 10 to 15
minutes (19). Moreover, the SOMRA contains 6 items,
compared to MNA, which is an 18-item tool; therefore,
the SOMRA may place less of a burden on older
people. Furthermore, the SOMRA (14) may be simple to
administer because it does not require clinical instruments
or doctor’s visits and can be administered by a nurse
or assistant. However, instruments like a measuring
tape and weighing scale are needed and it might be
difficult to weigh and measure the length of a bed- ridden
older person (12). Furthermore, the SOMRA needs to be
performed by a nurse or staff, because it could be difficult
for an older person to take MAC and CC measurements
by him/herself.
Limitations of this study might include the response
of nurses to the use of the SOMRA was not assessed. The
sample size of special housing residents was small that
may have influenced on the presentation of psychometric
properties in the total population and with respect to
the living arrangement. Although, the proportion of
special housing residents and home living in the sample
coincided with the national level of Sweden (26), but the
study participants were generally healthier than nonparticipants. Approximately 10% refused to participate
due to poor health; therefore, the risk of malnutrition
might be under-represented. In addition, SGMRA used
in this study for a comparison with SOMRA might be
more clinical measurement in nature (α=0.05) instead an
instrument for research purpose.
The strengths of this study include a large
representative study sample and living arrangement
specific analyses were executed to investigate the
psychometric properties of SOMRA in home living and
special housing residents. The SOMRA (14) includes
three subjective and three anthropometric measures
that can show a path from developing (past) to having
(present) a risk of malnutrition. Among the subjective
measures, inadequate dietary intake and the need for
help when eating are indicators of future risk of
malnutrition, particularly in older people. Moreover,
involuntary weight loss emphasizes the need for routine
(e.g., 3 to 6 months) follow-up for weight measurement
to reduce the risk of a person becoming malnourished.
Furthermore, the inclusion of three anthropometric
measurements in the SOMRA may be useful for assessing
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the present nutritional status and they are more precise
than the subjective measures; therefore, may reduce the
chance of misclassifying the risk of malnutrition. The
anthropometric measurements below cut-off emphasize
the need for nutritional treatment/supplementation
programmes to reduce the risk of nutrition associated
poor health outcomes.

3.
4.

5.
6.

Conclusion

7.

The risk of malnutrition identified by the SOMRA,
MNA, and SGMRA was 6.5%, 8.6%, and 20.9%,
respectively. These findings showed that various
nutritional risk assessment instruments gave different
percentages of risk for the same population. Future
studies are needed to investigate the outcome-specific
validity of each instrument. The observed optimal
cut-offs of SOMRA were different for older people
in special housing (≥ 3) and those living at home (≥
1). For older Swedish people in special housing, the
SOMRA showed substantial concurrent validity with
MNA, the gold standard used in this study, compared
to the SGMRA. Moreover, the SOMRA and the SOMRA
cut-off ≥ 3 showed almost same substantial concurrent
validity with MNA and could be used for older people
in special housing. Furthermore, the SOMRA showed
good reliability and should be simple to administer, easy
to use and place less burden on the subject. The SOMRA
may also be used in a clinical setting to suggest whether
it is necessary to observe changes in weight over time or
whether nutritional support is needed. Thus, SOMRA can
be proposed as a reliable, valid and easy to administer
nutritional risk assessment instrument for older people
living in special housing.
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