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Abstract
Background and Objective: This study was designed to assess the prevalence of malnutrition and itʼs associated risk factors among
elderly Jordanians and to evaluate the effect of physical activity and gender on malnutrition risk. Materials and Methods: In this cross
sectional study, sixty elderly individuals (>65 years) were screened for the risk of malnutrition based on gender and physical activity.
Malnutrition risk scores were calculated using the nutrition screening initiative (NSI) DETERMINE checklist and the mini-nutritional
assessment short-form (MNA-SF). Results: According to the NSI and MNA-SF, 48.7 and 18.3% of study participants were malnourished,
respectively. The NSI checklist revealed significant differences (p<0.05) between the active and inactive groups with regards to diet (eating
few fruits or vegetables or milk products), tooth or mouth problems (that make eating difficult), the amount of money available to buy
food and the physical ability to shop, cook and/or feed oneself. The MNA-SF checklist showed significant differences (p<0.05) with regards
to food intake and mobility. In addition, the NSI checklist also showed significant differences between males and females with regards
to tooth or mouth problems (p = 0.0576) and the physical ability to shop, cook and/or feed oneself (p = 0.0501). Conclusion: Elderly
Jordanians have a high risk of malnutrition and this risk is more prevalent in physically inactive elderly males.
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70±7.2 years) living in Amman (31 women, 29 men) who

INTRODUCTION

were screened for the risk of malnutrition after they signed a
The worldwide population of elderly (>65 years-old) is
increasing1. In developed countries such as the United States
(US) and Europe, as well as in developing countries like Jordan,
the ratio of old to young people is also increasing. In the
United States in 1900, 1 out of 25 people was elderly. By
2000, 1 in 8 people was elderly and this ratio is expected to
increase to 1 in 5 people by 20302. In 2004, the Office of
National Statistics reported that about 16% of the European
population was over 65 years-old3. In 2015, 3.7% of the
Jordanian population was older than 65 and this percentage
is expected to reach 7.6% by 20204. The growing size of the
elderly population worldwide has increased the frequency of
many problems associated with aging, such as malnutrition2,5.
The World Health Organization (WHO) defines
malnutrition as "the cellular imbalance between the supply of
nutrients and energy and the body's demand for them to
ensure growth, maintenance and specific functions"6.
Malnutrition is a major health issue among geriatric
populations and is strongly associated with illness and death
worldwide7-10. Moreover, up to 85% of nursing home residents,
23-62% of hospitalized patients and up to 15% of community
and home-bound elderly people are considered to be
malnourished11.
The multifactorial etiology of malnutrition arises from a
combination of physiological changes related to age, lower
socio-economic status, comorbidities, certain medications and
physical inactivity12-15.
In the elderly, distinguishing malnutrition from the aging
process itself can be challenging. Therefore, understanding,
evaluating and detecting nutritional risk factors associated
with aging is important16. In addition, individualized care plans
to detect the early stages of malnutrition in elderly people will
help to improve their quality of life5.
Although malnutrition should be an important element
of a comprehensive assessment, the condition may be
underestimated in routine clinical practice. Nutrition screening
tests designed for assessing elderly people must be
noninvasive, rapid and easy to use. The two more widely used
screening tests are the nutrition screening initiative
DETERMINE checklist (NSI) and the mini-nutritional assessment
short-form (MNA-SF). The aim of this study was to assess the
prevalence of malnutrition and its risk factors among a group
of elderly Jordanian people and to evaluate the effect of
physical activity and gender on malnutrition risk.

consent form. The study participants were divided into two
groups, the first group consisted of 20 individuals who had
visited a gym at least twice a week for the last 2 years and the
second group consisted of 40 individuals who were home
residents or physically inactive. Individuals suffering from
acute illness, bedridden patients and those receiving artificial
feeding were excluded from the study. A structured valid and
reliable questionnaire was used for collecting personal, social,
medical, nutritional and life-style information, including daily
activities and anthropometric measurements through a
personal interview conducted by the principal investigator.
Anthropometric measurements
Height and weight: Height was measured using the same
stadiometer for all participants. To ensure accurate
measurements, all study participants were measured while
barefooted and wearing minimal clothing. To facilitate correct
positioning, participants were instructed to keep their legs
straight and place their heels together, hold their arms to their
sides, with their shoulders relaxed and their head positioned
according to the Frankfort horizontal plane. Measurements
were recorded to the nearest 0.5 cm 17.
Weight was measured for all participants using the same
beam scale (Seca 700 physicianʼs beam scale). The scale was
calibrated and checked for zero-balance before each
measurement. For the weight measurements, participants
were barefooted and wore minimal clothing. They were asked
to stand unassisted on the center of the scale and look straight
ahead. The measurement was recorded to the nearest 0.1 kg17.
Body mass index (BMI): Body mass index was calculated
according to Quetelet's formula17:

BMI =

Weight (kg)
Height (m) 2

Tools for assessment of malnutrition risk: The prevalence of
malnutrition and associated risk factors among study subjects
was determined using two assessment tools: the NSI and the
MNA-SF. The NSI was developed by the US nutrition screening
initiative, a collaborative effort between the American
academy of family physicians, the national council on aging
and the American Dietetic Association18. The MNA-SF is a
screening tool used to identify malnourished elderly people or
those who are at risk for malnutrition. The MNA-SF is based on
the original 18 item questionnaire known as the full MNA19.

MATERIALS AND METHODS
Study population and design: A cross sectional study was
conducted on 60 elderly Jordanian people (mean age,
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The NSI is a screening tool that consists of 10 questions
weighted with a numerical score and a cumulative score
ranging from 0-21. Subjects having a cumulative score of
0-2 are classified as good. A score of 3-5 indicates moderate
nutritional risk, whereas those with a score of >6 are at high
nutritional risk18. The MNA-SF consists of 6 questions that
address food intake, mobility, weight loss, acute disease,
psychological stress presence of dementia or depression and
body mass index (BMI). Individuals with scores of 12-14 are
considered to have a normal nutritional status, 8-11
indicates a risk for malnutrition and 0-7 indicates
malnutrition20.

48.3 and 51.7% male and female, respectively. Among the
group, 33.3% were physically active and 66.7% were physically
inactive. According to the NSI checklist, 48.7% of study
participants were malnourished, whereas the MNA-SF
checklist rated 18.3% as being malnourished. In terms of
gender, the NSI screening test showed that 37.5% of males
and 62.5% of females had no risk of malnutrition, whereas
38.5% of males and 61.5% of females had a moderate risk of
malnutrition and 58.1% of males and 41.9% of females were
malnourished. Meanwhile, the MNA-SF checklist showed that
57.1% of males and 42.9% of females had normal nutrition,
whereas 43.2% of males and 56.8% of females were at risk for
malnutrition and 55.6% of males and 44.4% of females had
malnutrition (Table 1).
Table 2 showed that there were significant differences
(p<0.05) in the answers of the NSI checklist questions among
the active and inactive groups. These answers include the
differences in diet (amount of fruits, vegetables and dairy
products consumed), tooth or mouth problems (make eating
difficult), the availability of money (reduced the ability to buy
food) and the physical ability to shop, cook and/or feed
oneself. Significant differences (p<0.05) were also found
between active and inactive groups in all NSI malnutrition risk
scores. While the answers of the MNA-SF checklist questions

Ethical approval: This study was conducted according to the
Declaration of Helsinki21 (2008, including 2013 amendments)
and written informed consent was obtained from all
participants.
Data analysis: Collected data from the cross-sectional study
were entered twice in data sheets, checked and analyzed.
Based on the NSI and MNA-SF scores, subjects were classified
into two variables according to physical activity and gender.
Descriptive statistics were performed using frequency and
means with standard deviation to describe the categorical and
numerical data, respectively. Chi-square test was used to
compare the categorical variables and Fisherʼs exact test was
used when one of the cells was <5. Analyses were performed
using GraphPad Prism 5 software (San Diego, CA) and p-value
<0.05 was considered as significant.

Table 1: Descriptive statistics of the study participants/gender and malnutrition
screening test

RESULTS
A total of 60 elderly people participated in this study. The
mean age was 70±7.2 years and the gender distribution was

Screening test

Male (n = 29)

NSI

n (%)

Female (n = 31)
n (%)

No risk
Moderate risk
Malnutrition
MNA-SF

6 (37.5%)
5 (38.5%)
18 (58.1%)
n (%)

10 (62.5%)
8 (61.5%)
13 (41.9%)
n (%)

Normal nutrition
Risk of malnutrition
Malnutrition

8 (57.1)
16 (43.2%)
5 (55.6%)

6 (42.9%)
21 (56.8%)
4 (44.4%)

Values are presented as frequency (n) and percentages (%)

Table 2: Physical activity and group dependent frequency of affirmative answers to NSI DETERMINE checklist
NSI DETERMINE
checklist questions
I have an illness or condition that made me change the
kind and/or amount of food I eat
I eat fewer than two meals/day
I eat few fruits or vegetables, or milk products
I have three or more drinks of beer, liquor or wine almost every day
I have tooth or mouth problems that make it hard for me to eat
I donʼt always have enough money to buy the food I need
I eat alone most of the time
I take three or more different prescribed or over-the-counter drugs a day
Without wanting to, I have lost or gained 10 pounds in the last 6 month
I am not always physically able to shop, cook and/or feed myself
NSI risk score
> 6 (malnutrition)
3-5 (moderate risk)
0-2 (no risk)

Physically active
(n = 20)

Physically inactive
(n = 40)

4 (20.0%)

18 (45.0%)

0.0881

0 (00.0%)
0 (00.0%)
0 (00.0%)
7 (35.0%)
0 (00.0%)
7 (35.0%)
9 (45.0%)
3 (15.0%)
0 (00.0%)

11 (27.5%)
22 (55.0%)
1 (2.5%)
35 (87.5%)
8 (20.0%)
11 (27.5%)
13 (32.5%)
10 (25.0%)
18 (45.0%)

0.0881
<0.0001
1
<0.0001
0.0431
0.564
0.402
0.512
0.0085

0 (00.0%)
13 (65.0%)
7 (35.0%)

30 (75.0%)
6 (15.0%)
4 (10.0%)

<0.0001
0.0002
0.0315

Values are presented as frequency (n) and percentages (%), p<0.05 is statistically significant for Chi-square test

710

p-value (X²)

Pak. J. Nutr., 16 (9): 708-713, 2017
Table 3: Physical activity and group dependent frequency of affirmative answers to MNA-SF checklist
MNA-SF checklist questions

Physically active (n=20)

Physically inactive (n=40)

Food intake declined
Weight loss during the last 3 months
Mobility
Psychological stress or acute disease
Neuropsychological problems
BMI >23
MNA-SF risk score

2 (10.0%)
7 (35.0%)
0 (00.0%)
9 (45.0%)
0 (00.0%)
17 (85%)

15 (37.0%)
10 (25.0%)
12 (30.0%)
20 (50.0%)
5 (12.5%)
34 (85%)

p-value (X²)
0.0340
0.5449
0.0053
0.7881
0.1588
1

0-7 (malnutrition)
8-11 (at risk of malnutrition)
12-14 (normal nutrition)

0 (00.0%)
5 (25.0%)
15 (75.0%)

11 (27.5%)
22 (55.0%)
7 (17.5%)

0.0108
0.0322
0.0001

Values are presented as frequency (n) and percentages (%), p<0.05 is statistically significant for Chi-square test
Table 4: Gender and group dependent frequency of affirmative answers to NSI DETERMINE checklist
NSI DETERMINE checklist questions

Male (n = 29)

Female (n = 31)

9 (31.03%)

10 (32.26%)

1

3 (10.31%)
7 (24.14%)
1 (34.48%)
15 (51.72%)
2 (6.90%)
7 (24.14%)
8(27.59%)
6 (20.69%)
5 (17.24%)

8 (25.81%)
12 (38.71%)
0(00.0%)
24 (77.42%)
6 (19.35%)
10 (32.26%)
12 (38.71%)
7 (22.58%)
13 (41.94%)

0.1838
0.274
0.4833
0.0576
0.2566
0.5725
0.4194
1
0.0501

18 (62.06%)
5 (17.24%)
6 (20.68%)

13 (41.94%)
8 (25.80%)
10 (32.25%)

0.1188
0.5358
0.3873

I have an illness or condition that made me change the
kind and/or amount of food I eat
I eat fewer than two meals/day
I eat few fruits or vegetables, or milk products
I have three or more drinks of beer, liquor or wine almost every day
I have tooth or mouth problems that make it hard for me to eat
I donʼt always have enough money to buy the food I need
I eat alone most of the time
I take three or more different prescribed or over-the-counter drugs a day
Without wanting to, I have lost or gained 10 pounds in the last 6 month
I am not always physically able to shop, cook and/or feed myself
NSI risk score
> 6 (malnutrition)
3-5 (moderate risk)
0-2 (no risk)

p-value (X²)

Values are presented as frequency (n) and percentages (%), p<0.05 is statistically significant for Chi-square test
Table 5: Gender and group dependent frequency of affirmative answers to MNA-SF checklist
MNA-SF checklist questions

Male (n=29)

Female (n=31)

Food intake declined

5 (17.24%)

12 (38.71%)

p-value (X²)
0.0881

Weight loss during the last 3 months

10 (34.48%)

6 (19.35%)

0.2465

Mobility

3 (10.34%)

9 (29.03%)

0.1070

Psychological stress or acute disease

14 (48.28%)

16 (51.61%)

1

Neuropsychological problems

1 (3.45%)

4 (12.9%)

0.3547

BMI >23

23 (79.3%)

28 (90.3%)

0.2923

MNA -SF risk score
0-7 (malnutrition)

5 (17.24%)

4 (12.90%)

0.7270

8-11 (at risk of malnutrition)

6 (55.17%)

21(67.74%)

0.4267

12-14 (normal nutrition)

8 (27.58%)

6 (19.31%)

0.5474

Values are presented as frequency (n) and percentages (%), p<0.05 is statistically significant for Chi-square test

among active and inactive groups, showed significant

scores were statistically significant (p>0.05) (Table 4).

differences (p<0.05) with regards to food intake and mobility.

Meanwhile, comparing males and females using the MNA-SF

In addition, significant differences (p<0.05) were also shown

checklist showed no significant differences (p>0.05) between

between active and inactive groups in all MNA-SF malnutrition

any MNA-SF checklist questions or MNA-SF risk scores

risk scores (Table 3).

(Table 5).

Gender and group dependent frequency of affirmative
answers to the NSI checklist showed borderline differences

DISCUSSION

between males and females regarding tooth or mouth
problems (make eating difficult) (p = 0.0576) and physical

The study revealed that the prevalence of malnutrition
among the total study group as determined by the NSI
checklist was 48.7% and the rate was higher among physically

limitations that affected the ability to shop, cook and/or feed
themselves (p = 0.0501). None of the NSI malnutrition risk
711
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significant differences in any of the checklist questions or

inactive males. On the other hand, 18.3% were malnourished
according to the MNA-SF checklist and the rate was also
higher among physically inactive males. This result is
consistent with a previous study conducted by Wojszel15, who
used the NSI checklist to show a high risk of malnutrition
(50.8%) of respondents over 75 years of age who were living
in rural areas in Poland. Similarly, other researchers reported
high rates of malnutrition risk among elderly people assessed
using the same scale22-25. However, due to the diversity of the
study populations a detailed comparison of results could not
be performed.
The NSI checklist showed that elderly individuals who
were physically inactive had a significantly higher risk of
malnutrition (Table 2). Moreover, these individuals had risk
factors for malnutrition due to: consumption of fewer fruits or
vegetables and less dairy products, dental problems that
compromised the ability to eat, insufficient funds to purchase
necessary amounts of food, or physical limitations that
affected the ability to shop, cook and/or feed themselves. As
such, the NSI malnutrition risk scores were significantly higher
among physically inactive elderly individuals. In a study about
hospitalized elderly individuals, Esmayel et al.26 found that
56% of participants were at high risk, 18% were at
moderate risk of malnutrition and 26% had good nutrition26.
Furthermore, the nutritional risk was higher in patients with
lower income whereas patients with moderate income had
good nutrition. Rural residents had a higher nutritional risk
than urban residents (61.9% vs. 25%). From these results, the
authors concluded that hospitalized elderly patients are at risk
of malnutrition and in turn functional impairment.
In the current study, responses to MNA-SF checklist
questions, significant differences were observed between the
physically active and inactive groups. Based on MNA-SF
checklist questions, the inactive group showed lower food
intake and mobility and higher risk of malnutrition (Table 3).
Beck et al.27 used the MNA-SF to assess the nutritional risk of
171 subjects and reported that 78.4% were well-nourished,
while 21.6% were at risk of undernutrition but they did not
consider physical activity. Overall, there is a limited number of
studies regarding assessment of malnutrition as a function of
physical activity among elderly people using NSI assessment
tool, so an extensive comparison of the current results with
previous findings could not be performed.
The answers of the NSI checklist questions according to
gender, showed nearly significant differences between males
and females with regards to dental problems (p = 0.0576)
and the physical ability to shop, cook and/or feed oneself
(p = 0.0501). The remainder of the NSI malnutrition risk scores
were not significantly different between males and females
(Table 4). In the MNA-SF checklist questions, there was no

MNA-SF malnutrition risk scores between males and females
(Table 5). These findings are inconsistent with those of
Wojszel15, who showed significant differences by gender using
the NSI checklist. Wojszel15 also found that more men than
women admitted to drink three or more glasses of alcohol
daily and that more women than men ate alone and took at
least three medications daily.
The NSI and MNA-SF nutritional screening tools are
simple, inexpensive and non-invasive and thus are widely
used in clinical research for rapid geriatric assessment28. The
validity of the full MNA questionnaire has been shown in many
elderly research studies conducted in hospital, nursing home,
ambulatory care and community settings20,29. However, studies
to validate the reliability of the MNA-SF are limited30.
This study has some limitations, including the small
sample size, lack of participants living in rural areas, exclusion
of bedridden elderly30 and use of the MNA-SF rather than full
MNA questionnaire.
CONCLUSION
Results of the current study showed that elderly people
have a high risk of malnutrition, which is more prevalent
among physically inactive elderly males. The NSI malnutrition
assessment test appears to be superior to the MNA-SF in the
identification of malnourished elderly people by gender.
However, both questionnaires were able to distinguish
malnourished elderly by physical activity. Accordingly,
national policy makers should focus on the elderly
people to heighten awareness of the importance of
physical activity, dental care and social activity. Finally, it is
suggested that the NSI checklist should be used as a part of
routine medical care for the elderly due to its ease of
use and rapid screening.
SIGNIFICANCE STATEMENT
This study revealed the possible beneficial role of physical
activity in elderly individuals who are at risk of malnutrition.
The results also showed that the NSI screening test was a
better predictor of malnutrition as a function of gender. The
study findings will help to promote the identification of
malnourished elderly people and assist health policy makers
in increasing the awareness of the importance of physical
activity among this age group. The study will also help to
reveal critical areas of malnutrition among the growing elderly
population.
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