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Use of NSI Determine Checklist to assess the risk of malnutrition in persons
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ABSTRACT
__________________________________________________________________________________________
Purpose: The study has two aims. One was to
(11.7% vs. 0.6%). More women admitted to eating
assess the prevalence of malnutrition risk factors
alone (56.6% vs. 21.8%) and taking at least three
among persons of advanced old age living in rural
medications daily (68.6% vs. 52.6%). Persons over
areas. The second was to assess an aggregate
80 (57.7% of the study group) were significantly
assessment of malnutrition risk in this group using
more likely than younger respondents to have
the NSI Determine Checklist.
problems with oral health (65.5% vs.52.3%), as
Material and methods: Questionnaire surveys
well as difficulty doing food shopping, preparing
were carried out among a random-quota sample of
meals, or eating them independently (50.0% vs.
253 people over 75 years of age (175 women and
34.6%).
78 men), living in the rural part of Sokółka
Conclusions: The prevalence of malnutrition risk
municipality in the Podlaskie Province, Poland.
factors among persons of advanced old age in rural
Results: 78.2% of the study group were at
areas is high, and as a result, aggregately assessed
increased risk of malnutrition (50.8% at high risk;
high risk of malnutrition affects as many as half of
27.4% at moderate). The most common risk factors
them. Introduction of relevant screening methods
included multi-drug therapy (63.6%), problems
would help address this underestimated clinical
within the oral cavity or problems with teeth
problem and facilitate early nutritional
interfering with food intake (59.9%), eating alone
intervention
(45.8%), difficulty doing shopping and preparing
Key words: risk of malnutrition, assessment,
meals, and independent consumption (43.5%).
advanced old age, NSI Determine Checklist
Significantly more men than women admitted to
drinking three or more glasses of alcohol daily
__________________________________________________________________________________________
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INTRODUCTION
Malnutrition is classified as a major
health problem in old age. It is particularly
frequent in the elderly residing in hospitals and
nursing homes [1-6]. This is mostly due to
multiple co-morbidities along with changes
dependent on the physiological process of aging
and adverse socio-economic factors [7-8]. Given
the prevalence and health consequences for older
people (increased: morbidity and mortality, risk of
loss of fitness and institutionalization [9-14],
malnutrition is considered one of the major
geriatric problems. This is continually an
underestimated problem in everyday medical
practice. Although it should be an important
element of a comprehensive geriatric assessment
[15], evaluation of the nutritional status and the
risk of malnutrition is often overlooked in routine
medical and nursing examinations. If this is done
at all, it is usually limited to measurement of body
weight/ body mass index (BMI). Older people are
often unaware of the importance of this issue and
whether in their particular case there is a risk of
protein or caloric malnutrition and occurrence of
nutritional deficiencies, but there is a need of
nutrition education also in nurses and other
medical staff, who are very inattentive to these
problems [16, 17].
Therefore, it would be important to
introduce simple assessment tools for risk of
malnutrition and assessment of nutritional status
in elderly patients into everyday medical practice.
Only this would allow for an early nutritional
intervention adequately meeting patients’ needs.
Systematic review of 62 randomized trials on the
efficacy of protein and caloric supplementation in
geriatrics (excluding research in cancer and
intensive health care) has shown that it reduces
the risk of death (if used in patients suffering from
malnutrition), complications, and improves
functional fitness. The advantages however were
not noticeable in old people who are not frail [18].
It has been pointed out however, that most
included trials were of poor quality. There is an
urgent need for additional data from large-scale
multi-centre trials.
Nutrition Screening Initiative (NSI)
DETERMINE Checklist is one of the scales
introduced to assess the risk of malnutrition
among elderly persons [19-21]. It may be
particularly helpful for screening [22, 23].

1.

The aims of this study were:
to evaluate the prevalence of risk factors for
protein and caloric malnutrition among

2.

people in advanced old age living in rural
areas,
and to estimate the aggregate risk of
malnutrition in this group using the NSI
Determine Checklist.

MATERIAL AND METHODS
The study population
This
study
forms
part
of
a
multidimensional research project on geriatric
disability syndromes and nursing services in
advanced old age published previously [24].
Questionnaire surveys were carried out among a
random-quota sample of 253 people above 75
years of age (175 women and 78 men) living in
the rural part of Sokółka municipality in the
Podlaskie Province. 62.3% of the population of
Sokólski district resides in rural areas.
The survey interviews were conducted
with people who agreed to participate in the
study. When PESEL national registration number
was used to select eligible persons (75 years old
and above) the response rate was very low. It was
therefore decided that the sample be a randomquota one. The age and gender structure of the
studied sample matches exactly the demographic
structure of the population living in the studied
area, according to the Central Statistical Office
[25].
This study was carried out in villages
scattered throughout the municipality.
Assessment instruments
Our previous publication contains the
full survey questionnaire [24]. In addition to
questions concerning social, demographic and
health situation of the respondents, it also
contained elements of a comprehensive geriatric
assessment (assessment of the emotional state
using the 15-point Geriatric Depression Scale
[26], assessment of cognitive functions on the
Katzman's Scale [27], the fitness of sense organs subjective evaluation of the respondent, fitness
within basic ADL- activities-activities of daily
living- based on the Barthel Index [28], fitness
within the instrumental ADL activities based on
the Duke OARS [29], locomotion fitness). Fitness
within P-ADL, I-ADL and the aggregate (within
the P-ADL, I-ADL and locomotion) are presented
as aggregate indicators of disability, meaning the
number of activities of a given area for which the
respondent requires partial or total assistance
from third parties.
The malnutrition risk assessment was
conducted with the NSI Determine Checklist.
Consent of the authors of this tool for its use in
69

Prog Health Sci 2012, Vol 2 , No1 Risk of malnutrition among older people in rural areas

the study had been obtained and a double-back
translation was performed (English to Polish and
Polish to English). Cross-cultural validation was
carried out with the participation of a native
English speaker. This checklist consists of 10
questions, the answers to which have a different
point value (ranked depending on their weight). It
is used to detect people at high risk of problems
with nutrition.
Based on the aggregate point result, the
studied person can be classified as having normal
nutritional status (0-2 points), moderate risk of
malnutrition (3-5 points) or high risk of
malnutrition (≥ 6 points).
Data collection
Field studies were carried out by the
Department of Geriatrics of the Medical
University of Białystok in 2007 and 2008 in
collaboration with the Research Department of
the Polish Sociological Association (ZBN PTS).
Interviewers were trained in accordance with the
accepted training protocol of ZBN PTS. Some
interviews (14.6%) were conducted with
significant participation of the guardian of the
elderly person (proxy interviews) due to the poor
health of the respondent. The approval of the
Bioethics Committee of the Medical University of
Białystok was obtained before starting field
studies.
Statistical analysis
The collected data was analyzed using the
SPSS v.12.0. PL statistical package. The
statistical description of the studied characteristics
included their percentage distribution (dual crosstable with calculated interest), in case of
quantitative traits measures of central tendencies
and measures of dispersion (arithmetic mean,
standard deviation; median and inter-quartile
range in case of highly skewed data).
Internal consistency of the malnutrition
risk assessment scale used in the study was
determined by the reliability analysis (Cronbach's
alpha) after recoding the answers as 0- risk factor
not present or 1- risk factor present, as well as
using standardised values of the items. Lilliefors
and Shapiro-Wilk tests were used to assess the
compliance of distribution of the studied
characteristics with the normal distribution.
Bilateral nonparametric tests were chosen as most
of the quantitative variables had a distribution
different from the normal distribution. Pearson's
Chi2 test for independence was used to assess
correlations between pairs of qualitative and
categorical variables. And U test for two
frequencies to compare two indicators of the
structure. Finally Mann-Whitney U test was
employed to compare differences between two

groups. Results were considered statistically
significant at p<0.05.

RESULTS
The socio-demographic characteristics of
the study group are presented in Table 1. The vast
majority of respondents were unmarried women
(widowed 64.9%, never married 6.4%, divorced
0.4%) usually living with other people. The mean
age was 81.1 ± 4.8 years. In about 1 in 3 of cases,
respondents assessed their economic situation as
bad. The average level of education was low with
less than 3% of responders had received a
secondary or had received higher education.
Table 1. Social and demographic characteristics
of respondents.

Age, years
80 + year old
Gender (male)
Marital status (married / partner)
Residing alone
Level of education (secondary or
higher)
Self-assessed economic situation
(bad)

Whole study
group
N=253
%/ M ± SD
81.1± 4.8
57.7 %
30.8 %
28.3 %
28.4 %
2.9 %
36.9 %

M – mean; SD - standard deviation; N – number of
cases

Table 2 shows selected parameters of
health condition and fitness of the study group.
Half of the respondents assessed their health
condition as poor. One-fifth were unable to leave
home alone. The average number of ADL
activities for which they required assistance was:
2.8 ± 2.3 for I-ADL, 1.5 ± 2.5 for P-ADL and 4.6
± 4.7 aggregate for the I-ADL, P-ADL and
locomotion. Half of the respondents’ results on
the GDS scale suggested depression. More than
40% had an abnormal result on the scale assessing
cognitive function suggesting dementia. A high
percentage of the respondents had visual
impairment
(48.4%), hearing impairment
(40.3%), and chewing impairment (69.4%).
Respondents were taking an average of 3.7 ± 2.9
medications per day (chronically for at least 3
months) and reported on average of 2.5 ± 1.7 out
of 16 listed chronic diseases. Over a quarter of
respondents were hospitalized at least once in the
preceding 12 months.
The frequency of positive answers to the
questions constituting the NSI Determine
Checklist assessment in the whole group of study
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participants and in subgroups of sex and age is
presented in Table 3.

The most common risk factors included
multi-drug therapy (63.6%), problems within the

Table 2. Health and fitness status of the respondents.
Whole study group
N=253
%/median (IQR)
50.6 %
3.0 (0-5)
0.0 (0-2)
20.9 %
3.0 (1-7.25)
44.2 %
10.0 (4-14)
51.9%
6.0 (2-11)
48.4 %
40.3 %
69.4 %
4.0 (1-6)
2.0 (1-4)
26.9 %

Self-assessment of health status (bad)
Average number of failures in I-ADL [0-6]
Average number of failures in P-ADL [0-10]
Impaired locomotion (does not leave home on their own)
Functional disability index (P-ADL + I-ADL + locomotion) [0-17]
Cognitive impairment
Average number of points on the Katzman’s scale [0-28]
Depression
Average number of points on the GDS [0-15]
Impaired vision (despite glasses)
Impaired hearing (despite hearing aid)
Difficulty chewing
Average number of medications taken daily [0-15]
Average number of chronic diseases [0-16]
Hospitalization in the past 12 months

P-ADL - personal activities of daily living; I-ADL - instrumental activities of daily living; GDS - Geriatric Depression
Scale, IQR- inter-quartile range; N- number of cases

Table 3. Gender- and age-dependent frequency of affirmative answers to the NSI Determine Checklist [%].
NSI DETERMINE Checklist questions:

NSI1- I have an illness or condition that
made me change the kind and/or amount of
food I eat.
NSI2- I eat fewer than two meals per day.
NSI3- I eat few fruits or vegetables, or milk
products.
NSI4- I have three or more drinks of beer,
liquor or wine almost every day.
NSI5- I have tooth or mouth problems that
make it hard for me to eat.
NSI6- I don’t always have enough money to
buy the food I need.
NSI7- I eat alone most of the time.
NSI8- I take three or more different
prescribed or over-the-counter drugs a day.
NSI9- Without wanting to, I have lost or
gained 10 pounds in the last six months.
NSI10- I am not always physically able to
shop, cook and/or feed myself.
Aggregate score in the NSI scale b
[M±SD (N)]

Males
[N=78]

GENDER
Females
[N=175]

33.3

42.2

75-79
years
[N=107]
36.4

AGE
80+ years
[N=146]

1.3
32.5

4.0
32.0

11.7

0.6

[N=253]

41.7

39.4

1.9
30.8

4.1
33.1

3.2
32.1

5.7

2.8

4.0

61.0

59.4

52.3

65.5

15.6

21.7

18.7

20.7

19.8

21.8
52.6

56.6
68.6

39.3
69.2

50.7
59.6

45.8
63.6

10.3

8.6

8.4

9.6

9.1

46.2

42.3

34.6

50.0

5.3±3.4
(76)

5.9±3.5
(172)

5.2±3.5
(106)

6.1±3.4
(142)

***a

***a
*a

*a

*a

Total

59.9

43.5
5.7±3.5
(248)

M – mean; SD - standard deviation; N - number of cases; a- chi 2 test for comparisons between age and
gender groups; b- Mann-Whitney test for comparisons between age and gender groups; * p <0.05; *** p
<0.001 - in the table only statistically significant differences have been indicated
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oral cavity or problems with teeth interfering with
food intake (59.9%), eating alone (45.8%),
difficulty doing shopping and preparing meals,
and independent consumption (43.5%). For some
questions statistically significant age and genderrelated differences were noted. Significantly more
men than women admitted to drinking three or
more glasses of alcohol daily (11.7% vs. 0.6%).
More women admitted to eating alone (56.6% vs.
21.8%) and taking at least three medications daily
(68.6% vs. 52.6%). Persons over 80 (57.7% of the
study group) were significantly more likely than
younger respondents to have problems with oral
health (65.5% vs.52.3%), as well as difficulty
doing food shopping, preparing meals, or eating
them independently (50.0% vs. 34.6%).

The average risk assessment of
malnutrition score was 5.7 ± 3.5 points. In this
study group, the prevalence of malnutrition risk
assessed with the NSI Determine Checklist was
high and equalled to 78.2% (high risk 50.8%,
moderate risk 27.4%) – (Fig.1).
No statistically significant differences
were observed on age or sex.
Finally, the reliability of the NSI
Determine Checklist was assessed using
Cronbach's alpha. Internal validity of this tool is
not good as Cronbach's alpha was equal to 0.445
(and for standardized values-0.400).

Fig. 1. Risk of malnutrition in persons of advanced old age in rural area (according to the NSI Determine
Checklist). NS- not significant

DISCUSSION
This study confirms a high prevalence of
important risk factors for malnutrition among
community dwelling persons of advanced old age
residing in a rural area. The most common factors
included multidrug therapy, problems with the
oral cavity and dentition, non-self reliance in
activities of daily living associated with preparing
and eating meals, poor health, and independent
consumption.
Although one would expect fruit,
vegetables and dairy products to be the staple in
rural areas only one-third ate them. They may be
not well-tolerated by the elderly due to comorbidities. One-fifth of the study group,

however, also claimed they cannot buy food
products due to financial difficulties. Excessive
alcohol consumption among older men is a major
problem in rural Podlaskie.
Significant changes in body weight in the
preceding six months were reported by as many
as 9% of respondents. It is recognised that weight
loss in the recent period is the most authoritative,
single risk factor of malnutrition in old age.
Monitoring body weight is a simple and easily
available method to assess the imbalance between
energy supply and demand.
If it exceeds 5% of the entry body weight, it
should trigger appropriate diagnostic procedures
to determine the cause and allow for focal
intervention [30].
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High risk of malnutrition assessed using
the NSI DETERMINE Checklist occurred in up to
50.8% of the respondents over 75 years of age
residing in rural areas. Similarly high rates of
malnutrition risk in the elderly assessed using the
same scale have been reported by others [31-34].
Detailed comparison with those studies is
impossible due to the dissimilarity of populations.
These results are not identical with the
prevalence of malnutrition in the study group. In a
Polish study by Hryniewiecki, energy shortages
were found in as many as 33-36% of the
inhabitants of Poznań over 75 years of age, and
various nutritional deficiencies were present in 10
to 66% of respondents (depending on the
analyzed indicator) [35]. In the opinion of some
authors, the DETERMINE Checklist is not
sufficiently sensitive and specific to recognize
malnutrition [32, 34, 36, 38]. The author's own
studies also confirmed imperfect psychometric
properties of the tool.. Assessment of the internal
validity of the scale showed that it is not good
(Cronbach's alpha= 0.445, and for standardized
values-0.400), suggesting that questions form the
scale are not really a uniform indicator of latent
construct [24]. In case of Mini Nutritional
Assessment, the screening tool most established
in the elderly, the Cronbach's alpha was found to
be only satisfactory (=0.6) [37].
One must be aware that the
DETERMINE Checklist is not the ultimate
diagnostic tool. This instrument was originally
designed not as a tool to assess the prevalence of
malnutrition, but as an educational tool intended
to draw attention of the elderly person or their
guardian to the problem and the most common
factors for the occurrence of malnutrition in old
age. In fact, it is based on research data into the
most common risk factors for malnutrition in this
period of life [38]. Therefore, many more people
from the "at-risk group" are identified. Further
accurate assessment of nutritional status, e.g.
Level 1 and Level 2 Screen NSI or other in-depth
assessment method, enable the identification of
actual cases of malnutrition [39].
Despite these limitations, the NSI
Determine Checklist has been used in several
studies on nutritional status of the elderly [12, 14,
31-34]. Its simplicity is a great advantage. The
fact that it does not rely on anthropometric or
laboratory indicators (difficult to assess with
survey field studies, especially in a population of
very old people) is also important. In clinical
practice, this tool can be used for preliminary
screening (as a short questionnaire completed by
a member of the geriatric care team, by an elderly
person or their guardian) and lead to a more indepth assessment. It is not an ideal screening tool
[40], but it can be used as an educational tool to

assist health professionals in evaluating the
impact of individual risk factors on nutritional
adequacy and overall well being [34]. Even the
MNA, a screening tool most established in the
elderly, is highly sensitive not only for overt
malnutrition but also for being at risk, so it may
highlight more people than the given health
system can manage. It is therefore, not a gold
standard [41].
One of the limitations of the study is the
random-quota sample rather than a random one.
However, when PESEL national registration was
used to select eligible persons (aged 75 and over),
the response rate was extremely low. Studies were
finally carried out in villages scattered throughout
the municipality, and the demographic structure
of the studied sample in terms of age and gender
matches exactly the demographic structure of the
population living in the studied area, in
accordance with the Central Statistical Office data
[25]. Although the distribution of some variables
in the studied sample has also been replicated in
other surveys [24, 42], it is unclear how representative the sample is. One should be aware that
there could be referential bias. Similar problems
affected other nutrition studies performed on
people above 60 years old in Polish rural areas.
When PESEL number was used for random
sampling the response rate was 17% in women
and 8% in men [43]. The representativeness of
such a sample, despite it being random, is
debatable.

CONCLUSIONS
1.The prevalence of the risk factors for
malnutrition among persons of advanced old age
in rural areas is high and as a result aggregately
assessed high risk of malnutrition affects half of
them.
2. Screening methods, such as the NSI Determine
Checklist, used in everyday practice could
facilitate sufficiently early nutritional intervention.
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