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Abstract: A cross sectional study was conducted to assess the nutritional status of a sample of 102 recently
hospitalized elderly patients in general hospitals at Makkah Governorate by using the Mini Nutritional
Assessment (MNA) tool. Among the studied patients, 22.6% were classified as malnourished, 57.8% were
at risk of malnutrition and 19.6% were as well nourished. Low body mass index, history of weight loss during
the last 3 months, living independently, taking > 3 prescription of drugs per day and presence of
neuropsychological problems were associated with malnutrition (p<0.05). The elderly classified as
malnourished and those at risk of malnutrition and well nourished differed significantly in all dietary
assessment variables of the MNA score {(p<0.05). It is concluded that malnutrition is a common problem
among older people. MNA test should be performed for elderly upon admission to hospitals and more
attention need to be paid to this vulnerable group of people.
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INTRODUCTION

In recent years, there has been a sharp increase in the
number of older persons worldwide (lbrahim et al,
2005). The proportion of the population aged 60 and
over, is also growing each year, by the year 2025, the
world will host 1.2 hillion people aged 60 and over and
rising to 1.9 billion in 2050. Saudi Arabia like most
countries in the world is facing the challenge of an
ageing population. By 2050 the number of dependant
adults in Saudi Arabia will equal the number of
dependent children for the first time. This gives Saudi
Arabia more time to plan, what is often called a
‘demographic  dividend” (UN  World Population
Prospects, 2008).

Many elderly have several disorders at the same time.
The incidence of diseases increases with age (Joshi ef
al.,, 2003). Deterioration of the nutritional status affects
and is affected by disease, especially among the elderly
(Kagansky et al,, 2005). Nutritional diagnosis and the
identification of factors that contribute to this diagnosis
are, therefore, essential but complex processes. This
complexity is due to the occurrence of many changes,
both physiological and pathological, which may be taken
as inherent to the aging or disease process {Gariballa
and Forster, 2007). A comprehensive tool specifically
developed for use with elderly people is the Mini-
Nutritional Assessment (MNA): this tool is designed for
purposes of identifying the risk of malnutrition in the frail
elderly and identifying those who may bhenefit from early
intervention (Soini et af, 2004). This study was

conducted to assess the nutritional status of a sample
of recently hospitalized elderly patients in general
hospitals in Makkah Governorate, Saudi Arabia by using
MNA tool.

MATERIALS AND METHODS

Subjects: A cross-sectional study was conducted during
the academic year (2011). The study included 102
elderly Patients of both genders (females = 40 and
males = 62), hospitalized in two general hospitals in
Makkah Governorate. Patients aged 60 or more years
(Oliveira et al., 2009). The lower age limit was chosen
according to the National Policy for the elderly that
classifies individuals aged 60 years or older as elderly
(Oliveira ef af.,, 2009). Patients with cancer, end-stage
renal disease or terminal illness and those receiving
artificial enteral or parenteral nutrition were excluded.

Methods: Data of elderly patients were collected with a
structured interview questionnaire that was divided into
two parts: Socio-economic status questionnaire and
(MNA) questionnaire.

The MNA was translated into Arabic and tested by a pilot
study for its reliability among 15 hospitalized elderly
patients. The MNA is composed of 18 items and divided
into four sections: general, dietetic, subjective and
anthropometric assessments.

The MNA score was used to classify patients as well-
nourished (a score of 24-30 points), at risk for
malnutrition (a score of 17-23.5 points), or malnourished
(a score of <17) (Saeidlou et al., 2011).
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Anthropometric  measurements:  Anthropometric
measurements included: weight, height, Body Mass
Index (BMI), Mid-Arm Circumference (MAC) and Calf
Circumference (CC). Weight was measured in
kilograms to the nearest 0.1 kg with electronic weight
scale. The standing height was recorded to the nearest
0.1 centimeter by using the stadiometer (Yalcin ef al,
2004). When the patient was unable to stand, his height
was estimated from the arm span (Mahan and Escott-
Stump, 2008), using the tap the distance from the mark
on the midline at the sternal notch to the tip of the middle
finger was measured which equals half the arm-span.
Height is then calculated by doubling the half arm-span
(Capderou ef af., 2011). BMI was calculated with the EMI
formula (weight/height’; kg/m?) (Santos ef al., 2004).
MAC was measured with a flexible but non-stretchable
measuring tape and was recorded to the nearest 0.1
centimeter, it was measured midway between the lateral
projection of the acromicn process of the scapula and
the inferior margin of the oleocranon process of the ulna
(Santos et al, 2004). CC was taken while the elderly
was lying supine and the knee and ankle were bent to a
right angle. The loop of the tape was moved up and
down the calf to locate the largest diameter and the
measurement was recorded to the nearest 0.1 cm
{(Alhamdan and Alsaif, 2011).

Statistical analysis: Statistical analysis was performed
using the Statistical Package for Social Science (SPSS)
version 16. Quantitative data are presented as mean
and standard deviation. Qualitative data were expressed
as percentages. For the quantitative variables,
compliance with the normal distribution was assessed
using the Kolmogorov-Smirnoff test, as appropriate. For
comparing the groups, the chi-square test was used for
qualitative variables and the ANOVA or Kruskal-Wallis
test for quantitative variables. Spearman correlation
coefficients were performed to study the relations
between total MNA scores and the different variables. P
value of less than 0.05 was considered to indicate
statistical significance.

RESULTS

Using the MNA score (22.6%) of hospitalized elderly
were classified as malnourished, (57.8%) at risk of
malnutrition and (19.6%) as well nourished. The three
groups differed significantly from each other in the mean

scores of the MNA subgroup questions (p<0.01) (Table
1). Malnutrition and risk of malnutrition were observed
more frequently in illiterate individuals {p<0.05), (78.3%)
of malnourished elderly took >3 prescription of drug per
day and (47.8%) had neuropsychological problems
(p<0.05) (Table 2). Table 3 shows that malnourished
patients had lower BMI and 60.9% of them complained
of weight loss during the last 3 months (p<0.05). In
addition 65.2% of malnourished patients lived
independently and (43.5%) perceived that they were
malnourished and (78.3%) either felt themselves in a
bad health status or did not know (p<0.05) A part from
daily consumption of dairy products, elderly patients
differed significantly in all dietary assessment variables
of the MNA score (Table 4). Results of spearman
correlation indicated that there was positive correlation
between the total MNA score and, body mass index, mid-
arm circumference and weight loss during the past three
months among the studied patients(p<0.05), also there
was positive correlations between the total MNA score
and the different variables related to general, dietary and
self assessment items of the MNA score (p<0.05) (Table
5).

DISCUSSION

Assessment of nutritional status, as a part of screening
protocols, is necessary to identify malnutrition, which is
a potential cause or an aggravation of morbidity and
mortality (Alhamdan and Alsaif, 2011).

Among the studied elderly, only 19.6% were classified
as having an adequate nutritional status; 57.8% at risk
of malnutrition and 22.6% were classified as
malnourished, similar results were recorded by Volkert
ef al. (2011), Ferdous et al, (2007), but, inconsistent
results were reported by Saeidlou ef al. (2011), who
found that 49.06% of the studied elderly patients were
malnourished, 38.68% were at risk and 12.26% were
well nourished, however the previous study was
conducted among nursing home residents who are
more or less disabled and generally living in an
institution because of their need of help or care, high
prevalence rates of malnutrition could be expected more
in this group of elderly. This speculation was confirmed
in many of the studies that reported malnutrition is more
than 40% (Saeidlou et al, 2011). On the other hand a
Mongolian study was conducted by Oyunkhand ef af.
(2011), who found that 4.8% of Mongolian elderly were

Table 1: Mean score of the MNA subgroup questions in the malnourished, at risk of malnutriion and well nourished groups of

hospitalized elderly patients. SD: Standard Deviation

M (n = 23) RM (n = 59) A (n=20)
Assessment questions sSD IMean sSD Mean SD IMean *p-value
Anthropometric assessment 1.6 4.8 1.4 59 1.0 6.8 0.00
General assessment 1.8 4.4 15 5.9 1.0 6.9 0.00
Dietary assessment 1.8 3.8 1.3 6.6 0.8 8.3 0.00
Self assessment 1.1 1.2 0.9 0.9 0.4 32 0.00

*p-value according to MNA by Kruskal-VWallis test
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Table 2: Mutrition status according to MNA score, demographic data and general assessment variables for hospitalized eldery patients

M (n = 23) RM (n = 59) A (n=20) Total (n = 102)
-

Demographic data No % No % No % No % value
Age groups
60- 11 47.8 30 50.8 13 65 54 529 0.14
70- 5 217 21 356 3 15 29 285
>80 7 305 8 136 4 20 19 18.6
Gender
Male 15 65.2 32 54.2 15 75 62 60.8 0.23
Female 8 34.8 27 45.8 5 25 40 30.2
Level of education
None 17 739 32 54.2 7 35 56 54.9 0.01
Primary/preparatory 5 217 23 39 7 35 35 34.3
Secondary school/university 1 4.4 4 6.8 6 30 11 10.8
Work status
Working 13 56.5 41 69.5 10 50 64 627 0.23
Not warking 10 43.5 18 305 10 50 38 37.3
Marital status
Married 17 739 41 69.5 15 75 73 71.6 0.85
Not married 6 26.1 18 305 5 25 29 284
General assessment variables
Live independently
Yes 15 65.2 53 89.8 17 85 85 83.3 0.03
No 8 34.8 6 10.2 3 15 17 16.7
Take > 3 prescription drugs per day
Yes 18 78.3 41 69.5 [¢] 30 65 63.7 0.00
No 5 217 18 305 14 70 37 36.3
Pressure sore or skin ulcer
Yes 9 301 13 22 2 10 24 235 0.07
No 14 60.9 46 78 18 90 78 76.5
Mobility
Bed or chair bound 8 34.8 10 16.9 2 10 20 19.7 0.17
Does not go out 5 217 15 255 3 15 23 225
Goes out 10 435 34 57.6 15 75 59 57.8
Psychological stress or acute disease
Yes 10 435 12 203 4 20 26 255 0.08
No 13 56.5 47 79.7 16 80 76 74.5
Neuropsychological problems
Severe dementia or depression 5 217 0] 0.0 0 0 5 4.9 0.00
Mild dementia [¢] 26.1 15 254 0 0 21 206
None 12 52.2 44 74.6 20 100 76 74.5

M = Malnutrition, RM = Risk of Malnutrition, A = Adequate nutrition. *p-value according to MNA, by the test Chi-square

malnourished, 26.2% were at risk and 69% were well
nourished. Moreover, in Saudi Arabia in 2011 a study
was conducted by Alhamdan and Alsaif (2011), who
found that the prevalence of malnourished elderly was
36.5%, at risk 50.6% and well nourished 12.9%,
however in the current study the high percentage of
elderly subjects classified as malnourished and at risk
of being malnourished may indicate bad dietary habits.
In some studies, the level of education was directly
associated with nutritional status (Kabir ef a/., 2006). In
the present study, nutritional status was also associated
with low level of education, where malnutrition and risk
of malnutrition were observed significantly more
frequently in illiterate individuals. A higher level of
education was possibly associated with higher income
and better lifestyle, which in turn resulted in a better
nutritional status in these elderly (Saeidlou ef af,
2011).
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Body mass index is a simple index of weight for height
that is frequently used in the assessment of nutritional
status. A low BMI, or underweight status, is often
associated with an increased risk of mortality in
seriously ill or hospitalized older adults (Hausman ef af.,
2011). Moreover it has been suggested that BMI ranges
between 24 and 29 is more appropriate for the elderly
population (Alhamdan and Alsaif, 2011). In this study
15.7% of hospitalized elderly patients and 39.1% of the
malnourished according to MNA score had a BMI less
than 21, similar results were recorded by Oyunkhand et
al. (2011), while Saeidlou et al. (2011) found that 52.8%
of hospitalized elderly had a BMI less than 21, however
the current study revealed no association between the
mean BMI| and the three MNA categories, this is
inconsistent with Alhamdan and Alsaif (2011) and
Bonilla-Palomas et af. (2011), who found that the BMI
differed significantly between the three groups.
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Table 3: Association between MNA score and anthropometric assessment variables for hospitalized elderly patients

M(n = 23) RM (n = 59) A (n=20) Total (n = 102)
-

Anthropometric assessment variables No % No % No % No % value
Body Mass Index (BMI), (kg/n?)
<19 3 13.0 4 6.8 0 0 7 6.9 0.01
>19-<21 [¢] 26.2 3 51 0 0 9 8.8
»21- <23 5 217 15 254 4 20 24 235
=23 9 301 37 62.7 16 80 62 60.8
Mid-arm circumference, {cm)
<21 3 13.0 2 34 0 0 5 49 0.06
»21- <22 4 17.4 3 51 1 5 8 7.8
»22 16 69.6 54 915 19 95 89 87.3
Calf circumference (cm)
<31 16 69.6 27 45.8 7 35 50 48.0 0.06
=31 7 304 32 54.2 13 65 52 51.0
Weight loss during the last 3 months
Does not know 6 26.1 18 305 3 15 27 26.5 0.02
1-3 kg 14 60.9 27 45.8 [¢] 30 47 46.0
No 3 13.0 14 237 11 55 28 27.5
Self assessment variables
Self view of nutritional status
Malnourished 10 43.5 6 10.2 0 0 16 15.7 0.00
Uncertain of nutrition status 6 26.1 35 59.3 1 5 42 41.2
No nutritional problem 7 304 18 305 19 95 44 43.1
Patient consider his/her health status
Not as good 11 47.8 11 18.6 0 0 22 216 0.00
Didn't know 7 305 23 39.0 0 0 30 204
As good 5 217 20 339 16 80 41 40.2
Better 0 00 5 8.5 4 20 9 8.8
M = Malnutrition, RM = Risk of Malnutrition, A = Adeguate nutrition
Table 4: Association between MNA score and dietary assessment of hospitalized elderly patients

M (n=23) RM (n = 59) A(n=20) Total (n = 102)

n-

No % No % No % No % value
Number of full meals/day
1 meal 6 26.1 3 51 0 0 9 88 0.00
2meals 10 435 26 441 3 15 39 383
3meals 7 30.4 30 50.8 17 85 54 52.9
Eat dairy products every day
Yes 17 739 50 847 20 100 87 853 0.05
No 6 26.1 9 15.3 0 0 15 14.7
Eat legumes or eggs per day
Yes 10 435 34 57.6 17 85 61 59.8 0.02
No 13 56.5 25 42.4 3 15 41 40.2
Eat meat, fish, or poultry every day
Yes 14 60.9 43 729 20 100 77 75.5 0.01
No 9 301 16 271 0 0 25 245
Markers of protein intake*
Yesto 01 10 435 13 22 0 0 23 225 0.00
Yesto 2 [¢] 26.1 20 33.9 3 15 29 28.4
Yesto3 7 30.4 26 441 17 85 50 491
Eat fruit or vegetables twice per day
Yes 10 435 43 729 20 100 73 71.6 0.00
No 13 56.5 16 271 0 0 29 28.4
Daily fluid consumption (cups/day)
<3 9 301 6 10.2 0 0 15 14.7 0.00
35 13 56.5 34 57.6 9 45 56 54.9
=5 1 4.4 19 322 11 55 31 304
Mode of feeding
Need assistance 8 34.8 1 17 0 0 9 88 0.00
Self- fed with difficulty 6 26.1 5 85 0 0 11 10.8
Self-fed without difficulty 9 301 53 89.8 20 100 82 80.4
Decline in food intake during the last 3 months
Severe 12 522 6 10.2 0 0 18 17.6 0.00
Moderate 9 301 31 525 6 30 46 451
None 2 8.7 22 37.3 14 70 38 37.3

M = Malnutrition, RM = Risk of Malnutrition, A = Adeguate nutrition
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Table 5: Spearman correlation between total MNA score and the
different MNA subgroup questions

Varables R* p-value
Anthropometric assessment variables

Body Mass Index (BMI) (kg/m?) 0.38 0.00
Mid-arm circumference (cm) 0.29 0.00
Calf circumference {cm) 019 0.05
General assessment variables

WWeight loss during the last 3 months 0.24 0.02
Live independently 0.19 0.04
Take > 3 prescription drugs per day 0.37 0.00
Pressure sore or skin ulcer 0.34 0.00
Mohbility 0.33 0.00
Psychological stress or acute disease 0.30 0.00
Neuropsychological problems 0.40 0.00
Dietary assessment variables

Number of full meals/day 0.51 0.00
Markers of protein intake 0.47 0.00
Eating fruit or vegetables twice a day 0.46 0.00
Daily fluid consumption 0.50 0.00
Mode of feeding 0.52 0.00
Decline in food intake during the last 3 months 0.49 0.00
Self assessment variables

Self view of nutritional status 0.57 0.00
Self view of hisfher health status 0.61 0.00

*Correlation coefficient

Involuntary weight loss is an important indicator of
significant decline in health and function, resulting in a
higher risk for infection, depression and death. Although
it is important to recognize that periods of substantially
positive or negative energy balance and body weight
fluctuation occur as a normal part of life, a weight loss
greater than 5% over six months should be investigated
(Lewko et al., 2003).

In the current study, It was found that 46.0% of the
hospitalized elderly lost between 1-3 kg during the
previous 3 months, this result disagree with Oyunkhand
et al. (2011), who found that only 9% had weight loss
during the last 3 months. Moreover the results of the
present study shows, significant association between
history of weight loss during the last 3 months and
malnutrition status using the MNA score, similar results
were recorded by Oliveira et al. (2009).

Regarding the general assessment section of the MNA
score, 42.1% of total hospitalized patients were
moderately mobile or immobile, similar results were
observed by Volkert ef al (2011), however no
association was detected between the degree of
mobility and nutrition status as classified by the MNA
score, in contrast to Oliveira ef al. (2009), who found that
sighificantly higher percentage of malnourished
hospitalized elderly patients (52.8%) were bedbound or
wheelchair-bound.

Results revealed that 63.7% of hospitalized elderly were
taking more than 3 drugs per day in agreement with
Volkert et al. (2011), while in contrast to Oyunkhand et af.
(2011), who found that only 15.7% were on 3 or more
medications per day. Moreover, 78.3% of malnourished
elderly were taking more than 3 prescription drugs per
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day based on MNA score, nearly similar result was
reported by Saeidlou ef af. (2011) and by Alhamdan and
Alsaif (2011), this finding may possibly be due to the fact
that elderly people had conditions that required
medications as a result of poor nutrition in the first place.
Elderly people often have higher prevalence of diseases
leading to lower food intake due to pain, nausea,
confusion, immobility and drug side effects (Saeidlou et
al, 2011).

Studies that used MNA score, found that poor nutritional
status has been associated with many illnesses such
as dementia, depression and a longer length of stay in
hospitals (Saeidlou ef a/., 2011; Milne ef af, 2006). In
this study 25.4% of the studied hospitalized elderly
patients suffered from neuropsychological problems,
this result was compatible with Oyunkhand et af. (2011).
In addition, the current study revealed that, a significant
proportion of malnourished patients and those who
were at risk of malnutrition suffered from severe or mild
dementia and high dependency, similar results were
reported by Saeidlou et al {2011) and Oliveira ef al.
(2009), in contrast to Volkert ef al. (2011), who found that
59.7% and 38.7% of hospitalized patients suffered from
dementia and depression respectively.

The role of nutrition in the maintenance of elderly
individuals’ health, management of chronic conditions,
treatment of serious illnesses and rehabilitation of
functional limitations has risen for public interest and
research during the last decades (Milne et a/., 2006). In
this study the MNA subgroup questicnnaire related to
dietary assessment shows significant association
between the MNA score and nutritional status of the
elderly except for consumption of dairy products, A study
conducted by Alhamdan and Alsaif in Saudi Arabia in
2011 reported similar results, who found that 90.1% of
the elderly had one or two meals daily.

Regarding the intake of meat, fish and poultry per day,
results of this study were inconsistent to that presented
by Alhamdan and Alsaif (2011) and Saeidlou ef af
(2011), where both observed lower percentage of
consumption of meat, fish and poultry than the current
study.

High consumption of fruits and vegetables reduces
many chronic diseases such as stroke, cardiovascular
disease, metabolic disease and some cancers
(Bertsias etf al., 2005; Dauchet ef al., 2006; Donini et a/,
2009, Elmadfa and Freisling, 2005). They contain
essential vitamins, minerals, fibers and other bioactive
compounds (Sabzghabaee ef af, 2010; Salehi et af,
2010).

In this study 71.6% of the elderly consumed two or more
servings of fruits or vegetables per day, similar results
were recorded by Oyunkhand ef a/. (2011), on the other
hand 58.5% of the malnourished elderly and 27.1% of
those who were at risk of malnutrition did not,
inconsistent results were recorded by Saeidlou ef al
(2011).
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In elderly individuals, one important effect of dehydration
is an alteration of many crucial physical and mental
functions that affect life expectancy (Bellisle ef af., 2010;
Ferry, 2005). In the current study the daily fluid
consumption of 5 cups or less was recorded by 69.6%
of elderly, however, Alhamdan and Alsaif's in (2011)
found different results, where 89.4% of the elderly stated
that they consumed less than or equal 5 cups per day.
Inconsistent results were also recorded by Oyunkhand
et al (2011), who observed that 20% of the elderly
consumed less than 5 glasses of fluid daily.

In this study 52.2% of the malnourished elderly had
severe decline in food intake in the past 3 months,
similar results were observed by Oliveira et a/. (2009).
Results reported by Alhamdan and Alsaif (2011)
disagree with this study where 28.2% of the elderly
experienced a decline in the food intake during the same
period due to loss of appetite, digestive problems or
chewing or swallowing problems, however in the current
study 60.9% of the malnourished group either need
assistance in feeding or self fed with difficulty which
could explain this inconsistency.

Regarding the self view of nutritional status, a significant
association was found between the three groups, where
435% of the malnourished elderly considered
themselves as malnourished, 30.4% did not know that
they had a nutritional problem, Oyunkhand ef af. (2011),
had different results where 20% of those who were
malnourished did not know that they were
malnourished, whereas 2.4% did know.

Limitations: In addition to the small sample size of the
study, this study was restricted to two general hospitals
and no private hospitals were included, so the results
may hot be generalized to other hospitals. Over-and
underestimation of intakes are a notable limitation of all
self-reported dietary assessment data. Under-reporting
of intakes cannot be ruled out in this study.

Conclusion: Malnutrition is a common problem among
hospitalized older people. Most of the studied
hospitalized elderly were classified as being
malnourished, or at risk of malnutrition. The study
indicated the necessity of performing the MNA test for
elderly upon admission to hospitals and more attention
need to be paid to this vulnerable group of people.
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