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Background: The population composition in all countries is changing very rapidly, with the result that
there will now be Increasing numbers of elderly in all communities and in all countries of the world . Age-
related changes in body habits, and disease and medication-related interactions can affect the nutritional
requirements of elderly persons. This can further compounded by difficulties that older persons experience
n accessing grocery stores and in cooking healthy food Many older persons relay on the convenience of
buying processed foods or ordering fast food that can contribute to both obesity and deficiencies in essential
nutritional requirements . The diagnosis of nutritional deficiency states in elderly people is made more
difficult by the usual symptoms and signs being masked by diseases.

Objectives: To assess the dietary and food intake in a sample of elderly subjects.

Patients and methods: A random sample of 184 elderly persons were included in the study 58.2% males and
41.7% females selected randomly from a list of public health centers in urban areas of Baghdad city , it was
carried out during the period between the first of March and the end of August 2005.

Results: Highest proportion of the studied males and females aged 65-74years, the total number of males
and females in this age group constitute (65.8%) of the studied sample. The highest frequency of elderly
subjects with inadequate dietary intake was observed in vitamin B12 (59.2%) . The frequency of inadequate
dietary intake was higher among elderly females than that in males for energy 28.6%, iron 18.2%,vitamin C
54.5%, vitamin B1262.3%, while it was higher among elderly males for protein 13.1%. It was found that
high proportion of the studied sample had mean food daily intake less than the recommended mean values
for milk 98.4% , vegetables 97.3% , fruits 96.7% , fish and sea food 95.1% meat poultry 70.7%, , legumes
59.3% , egg and products 57.6% , while 88% of them had high recommended mean food daily intake of
cereals. The mean + SD of BMI of elderly subjects of present study was 27.6 + 4.8 .

Conclusion: The mean food daily intake of milk , meat/poultry/fish ,vegetables and fruits are deficient in a
high proportion of the studied elderly subjects . Acceptable percentage of the studied sample had high mean
food daily intake of cereals . The frequency of inadequate dietary intake was higher for energy , iron ,vitamin
C, vitamin B12 in the study sample .
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Introduction

The population composition in all countries is changing very
rapidly, with the result that there will now be increasing
numbers of elderly in all communities and in all countries of
the world ("1).The explanation for the decline found in death
rates is improved nutritional status, better social and economic
conditions and the major public health reforms of clean water
and sewage disposal (1),(2) . Most developing countries in the
world have already realized the social, economic and health
implications of the demographic transition commonly known
as (The graying of nations)) (2). Older persons currently
represent around 20% of the total population and the proportion
is expected to be increased to 29% by the year 2025 (2). The
united nation estimates that, the proportion of people over 65
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years of age living in the countries of Eastern Mediterranean
Region is approximately 3.6% (2).

However, there are difference in the proportion of the elderly
population among the member states, ranging from a low 1.1%
in Qatar and United Arab Emirate to high of 11% in Cyprus
(3). In some countries of Western Europe the 60 years and over
population presently makes 12-15% of the total population,
by the year 2020, almost 25% of population will be in this
age group (2). Regarding nutritional problems in elderly ,
the prevalence of obesity and protein-calorie under nutrition
is significantly increased in older persons (4) Age-related
changes in body habits, and disease and medication-related
interactions can affect the nutritional requirements of elderly
persons. This can further compounded by difficulties that
older persons experience in accessing grocery stores and in
cooking healthy food (1).Many older persons relay on the
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convenience of buying processed foods or ordering (fast food)
that can contribute to both obesity and deficiencies in essential
nutritional requirements (4).It has been reported that in USA,
elderly persons, approximately 10-15% have difficulties in
feeding themselves, and up to 50% of older persons admitted
to acute care hospital are malnourished at the time of admission
(5).The diagnosis of nutritional deficiency states in elderly
people is made more difficult by the usual symptoms and signs
being masked by diseases. Biochemical and hematological
investigation can be helpful (6) .Older persons may not enjoy
food as much as when they were young because of age-
associated and disease-associated decrease in olfactory and
taste perceptions. Many older persons are edentulous( 40%
of persons over the age of 70) or have significant periodontal
disease that can affect the ability of older persons to chew
(5),(7). Many older adults complaining of having a dry mouth,
saliva is important in protecting the tissue of oral cavity and
facilitating mastication, taste perception, and swallowing (5).
Biopsy and autopsy data suggest that esophageal muscles
become thicker with advancing age. As a result of these
changes, esophageal motility and peristalsis frequently become
impaired, and gastro-esophageal reflux disease occur in about
15% of older persons (8).Up to 70% of older individuals have
evidence of atrophic gastritis and decrease in parietal cell
mass, resulting in reduced gastric acid and intrinsic factor
production.(9) These changes can result in reduced ability of
older persons to extract vitamin B12 from salivary R-binding
protein (require gastric acid) and cause impaired vitamin B12
, calcium and iron absorption (9), while stomach motility
and emptying are minimally reduced with age, the ability of
the stomach to relax and dilate to accept a food bolus is also
impaired (8).Age and disease-associated changes of the small
and large intestine includes variable amount of villous atrophy
and loss of lymphoid tissue, this can cause a reduction in the
absorption of iron, calcium, vitamin D and lactose. This is an
explanation that many older persons are lactose intolerant (8)
Other changes that occur with aging in large intestine include
atrophy of the mucosa predisposing to diverticular disease and
slowing colonic transit time often resulting in constipation (8).
With advancing years, older persons are more likely to become
impaired in their abilities to carry out normal activities of daily
living because of an increase in disability. These impairments
can lead to decreased ability to shop for food and cook (1).
Cognitive impairment is also more likely to occur with
advancing years and can result in a reduction in energy intake,
reduced appetite and behavioral problems that can interfere
with feeding (2).

Patients and methods:

Collection of data was carried out during the period between the
1% of March and the end of August 2005.The study sample was
selected from elderly persons attending public health centers

of urban areas in Baghdad city. Four public health centers
were selected randomly from a list of public health centers
in Baghdad city . The public health centers selected were Hey
Al-Adel PH.C from high socioeconomic , Al-Zahra’a PH.C
from low socioeconomic Al-Newab Street in Al- Karkh , Al-
Mustanssirya PH.C from high socioeconomic and Al-Obedie
PH.C from low socioeconomic in Al- Risafa. The sample
of 184 elderly subjects included in this study 107males and
77 females .Direct interview was done with the included
subjects using specially prepared questionnaire. The study
was thoroughly explained to each elderly subject, so that the
estimation of his dietary intake would be closest to his actual
intake. Inclusion of an individual in the study depends on the
following criteria .They were 65 years or more of age (2) ;
and independent elderly not frail dependent elderly, freely
living independent elderly who had not experienced major
cognitive or physical impairment, (e.g.dementia, scoliosis,..
etc) . Exclusion criteria has history of debilitating disease
like malignancy, renal failure, etc. and those with history of
surgical operation (within the last 6 months). Demographic
characteristics the age of the included subjects was taken from
civilian personal record as the date of birth. Each old subject
was interviewed directly and separately . The questionnaire
form include (in addition to name, code number) the following
information: Age, gender, educational level, current medical
problems, Information about surgical history, Crowding
index (CI) ( an indicator for socio-economic status and it was
calculated by dividing the number of household by the number
of rooms in the house(10), Crowding index, educational level,
provision of house care ( indicators for social status of elderly
subjects). Dietary assessment and food intake history , dietary
intake was assessed using 24 hour recall method. The quantity
of each food was estimated in portions of common household
measures, a known weight or volume household measures and
some weighed food items were used as a model. The nutrient
content [calories, protein, iron, vitamin C and vitamin B ]
intake were calculated using food composition tables prepared
by the Nutrition Research Institute food composition tables for
Iraqi food 1979 and food composition tables for the near east
(1)(11)(12). For analysis of intake (below the recommended
levels) of energy 2020calories for males and 1835 calories for
females and protein intake of 60gm for males and 58 gm for
females , the recommended daily intakes stated by FAO were
used as the standard recommended levels(13) . Analysis of
iron of 10 mg for both males and females , vitamin B12 of
2.5 pg and vitamin C intake of 60-100 mg for both genders
respectively ; were done using the recommended daily intake
values stated by WHO (2) to identify subjects with intake
below the recommended levels . The mean daily food intake
in older subjects in gram/day of cereals>210g , fruits not
juice 300g , vegetables 300-375g , milk products 450g , meat/
poultry 85g, fish and seafood 40g , legumes>30g , nuts and
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seeds>10g , egg and products30g or 2-4 eggs/weak , were
estimated by 3 days food recall method (two days and one
weekend day analysis) the intake was evaluated according
to the recommended mentioned value(1),(14).Recommended
Dietary Allowance (RDA), which is described as the level of
nutrient intake considered to be “adequate to meet the known
needs of practically all healthy persons”(14). However, nutrient
intakes below 70% of RDA are frequently considered to be the
least RDA levels of nutrients below which put an individual at
risk of clinical deficiency (1). Anthropometric measurements
height and weight were measured for each individual, the
weight was measured to the nearest 0.5kg without shoes and
with a few clothes as possible. Beam balance weighing scale
was used (healthometer—inc, bridged view, Illinois, USA/
UNICEF, capacity 160kg).The scale was checked every day
before weighing by using a standard weight. Upon weighing,
each individual should stand still without shoes in the center of
the platform of the scale with the body weight evenly distributed
between both feet. The height was measured without shoes to
the nearest of 0.1cm using somatometer (France by stanlex
MABO) with a horizontal head board that can be brought
into contact with the upper most point of the head. He or she
should stand on a flat surface with weight distributed evenly
in both feet, heels together and the head positioned so that the
line of vision is perpendicular to the body, the arm hanging
freely by the sides, and the head, back, buttocks and heels are
in contact with the vertical board with the knee fully extended.
Two readings were taken of the previous measurement for
each individual and their mean was recorded. For analysis,
the height and weight measurement for each individual were
used to calculate the body mass index BMI according to the
following equation: Weight Kg divided by Height (meter) 2
- Calculated BMI for older subjects were compared with the
cut off values done by Iftikhar A. et al., 2011 (6) as indicator
of thinness and overweight . Statistical analysis data were
translated into a computerized database analysis were done
using SPSS version 10.5 computer software (Statistical
Package for Social Sciences). Frequency distributions for
selected variables were done first. The difference in mean
of a continuous dependent variable assumed to be normally
distributed was assessed by independent samples t-test. The
association between 2 categorical variables was assessed by
Chi-square test. An association was considered statistically
significant if its P value was less than an o level of significance
of 0.05.

Results :

The study sample included 184 elderly subjects, 107 (58.2%)
of them were males and 77(41.7%) of them were females,
male to female ratio was 1.4:1.Table

(1) shows age and gender distribution of the study sample,

The mean +SD age of the studied sample was 71.9 + 5.6
years. highest proportion of the studied males and females
aged 65-74years, the total number of males and females in this
age group constitute (65.8%) of the studied sample. Table (2)
shows distribution of sociodemographic variables in the study
sample , the higher proportion of the studied elderly subjects
were illiterate 62.0% ,highest proportion of the studied elderly
subjects mentioned that their house care were provided by
their partner husband or wife 51.7%.The mean +SD value for
crowding index of the studied elderly subjects was 1.7+1.0 .
Table (3) showed the frequency of elderly male and females
whose dietary intakes were less than 2/3 of the recommended
intake (RI) values. The highest frequency of elderly subjects
with inadequate dietary intake was observed in vitamin B
59.2%. The frequency of inadequate dietary intake was higher
among elderly females than that in males for energy 28.6%,
iron 18.2%, vitamin C 54.5%, vitamin B ,62.3%, while it was
higher among elderly males for protein 13.1%. No significant
association in inadequate dietary intake between males and
females (p>0.05). Table (4) showed distribution of the study
sample according to recommended mean food daily intake. It
was found that high proportion of the studied sample had mean
food daily intake less than the recommended mean values for
milk 98.4% , vegetables 97.3% , fruits 96.7% , fish and sea
food 95.1% . meat/poultry 70.7%, , legumes 59.3% , egg and
products 57.6%  while 88% of them had the recommended
and higher mean food daily intake of cereals. Table(5) showed
the gender distribution of the study sample BMI , higher
prevalence of normal BMI was noticed in males (31.8%) than
that in females (16.9%), and higher prevalence of obesity was
found in females (44.2%) than that in males (19.6%) . There
is significant association between BMI and gender P < 0.005.
The mean = SD of BMI of elderly subjects of the present study
was 27.6 +4.8 .

Table 1: Age and gender distribution of the study sample .

Female Male Total
Age in years N % N % N %

65-74 59 76,6 62 579 121 65.8
75-84 18 234 41 383 59 321
85-94 0 0 4 37 4 22
Total 77 100 107 100 184 100
Mean 70.6 72.8 71.9

SD 5.1 5.8 5.6
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Table (2): Sociodemographic Characteristics of the Study
sample

Table(3): Distribution of the study sample according to the
frequency of dietary intake less than two thirds of RDA for

N % selected nutritional items stratified by gender.
Gender
Flf/[n;ﬂe 17077 251;2 Female Male Total
Total 184 10'0 NVATTADICS n=77) (m=107) (n=184)
Educational level N % N % P N %
literate 114 62 .
Primary 17 92 Total protein intake 5 (s 14 435 g5 19 10.3
Secondary 15 8.2 in gm/day
College 32 174 Total energy
Higher degree 6 3.3 (calories) intake in 22 28.6 27 252 0.61™1 49 26.6
Total 184 100 Kcal/day
House care provided by Total iron intake
Siblings 86 46.7 mg/day 14 182 10 9.3 0.08™1 24 13
Partner 95 51.7
Nobody 11 6 Total Vitamin C
Others 3 16 intake in mg/day 42 545 53 495 05M 95 51.6
Total 184 100 . . .
Sociocconomic status (Low Vs High) Total V‘ta‘(‘l““ BI2in 4o 623 61 570 0477 109 592
High 66 35.9 ug/day
Low 118 64.1 p>0.05
Total 184 100
Table(4): Distribution of the study sample according to recommended mean food daily intake.
Cereals Fruits Vegetables Milk products Meat/poultry Fish and sea Legumes Nutsand Egg products
(g/day) (g/day)  (g/day) (g/day) (g/day) food (g/day)  (g/day) seeds (g/day)  (g/day)
less than recommended
Mean food daily Intake
N 22 178 179 181 130 175 109 181 106
% 11.9 96.7 97.3 98.4 70.7 95.1 59.3 98.4 57.6
* Recommended Mean food
daily intake and more
N 162 6 5 3 54 9 75 3 78
%o 88 3.3 2.7 1.6 29.3 4.9 40.8 1.6 42.4
Total
N 184 184 184 184 184 184 184 184 184
% 100 100 100 100 100 100 100 100 100

*Recommended mean food daily intake source (2), (4), (14).

Table S: Body Mass Index of study sample by gender.

Female Male Total

BMI (Body mass index) N % N % N %
Thin (<18.5) 2 2.6 3.0 28 5 2.7

Normal (18.5-24.9) 13 169 340 318 47 255
Overweight (25-29.9) 28 364 490 458 77 418
Obese > 30 3; 442 210 196 55 299

Total 77 100 107 100 184 100

P (%) = 0.004

Discussion :

The present study showed that 28.6% of females and 25.2%
of males had inadequate intake of calories and 18.2% of
females and 9.3% of males had inadequate intake of iron ,
54.5% of females and 49.5% of males had inadequate intake

of vitamin ¢ and 62.3% of females and 57.0% of males had
inadequate intake of vitamin B 12 . The HAPIEE cohort study
in eastern Europe examined random sample of old men and
women at baseline in selected urban centers from the year
2002-2005 found that energy intake in males is higher than
energy intake in females which was lower than recommended
dietary allowance(RDA) for elderly people but protein intake
of elderly people was higher than recommended (15) , other
workers (16) suggested that many older subjects intake
of energy , vitamin C was low while daily intake iron was
sufficient or above recommended dietary allowance ,other
study in Japan (17)found that elderly people intake was higher
than the current recommended dietary allowances for energy
,protein which was 44.8+/-7.7 kcal/kg/d and 1.80=/-0.35g/kg/d
for men and 38.1=/-7.6kcal/kg/d and 1.51+/-.0.26 g/kg/d for
women .Framingham heart study in USA, found that the intake
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of energy ,iron and vitamin C was greater than RDA(18).on the
other hand a cross sectional nutritional survey on a sample of
elderly Malaysian aged 60 years and over found that the mean
intake of energy and nutrient investigated ( including iron and
vitamin B 12 )were below the Malaysian recommended dietary
allowance except for protein and vitamin C(19) .other cross
sectional analysis of nutritional survey data was conducted in
healthy aged in USA (20) found adults who were 61 years or
older had low micronutrient and energy intake compared with
young adults .In a study on free living elderly Pakistanian men
assessing nutrient intake according to WHO standard values
(6) found that 72%of elderly had inadequate intake of protein
34%with inadequate iron intake ,47% inadequate vitamin C
intake while the number of elderly individuals with inadequate
energy intake 67.5% and low protein intake .The low mean
daily food intake observed in our study among large proportion
of the studied subjects and for many food items had been
also reported in several studies, the cross sectional study (21)
done in eight remote and semi-remote first nations reserves in
north-western Ontario , found the mean number of servings
consumed of fruits ,vegetables and dairy products were much
lower than recommended ,while the mean daily meat and fish
intake was more than twice that recommended and the greatest
contributors to energy were breads. other study in India (22)
(23) found the consumption of milk , green leafy vegetables
, fruits ,and cereals was low in the studied elderly ,the author
suggested that the various factors like poor dentations ,lake
of availability and purchasing power may be responsible for
low intake observed among the studied elderly subjects(7).
Other study in Sri Lanka found that the daily intake of fruit,
vegetables , dairy portions and meat were below national
recommendation and 70% of the studied subjects exceeded
the upper limit of recommendations for starch intake(24),the
same finding in other study done in Beirut Lebanon were the
mean consumption of fruits and vegetables ,fish, meat and
poultry and dairy products were less than the recommended
servings per week while high consumption of cereals mostly
bread was found (25) . On the other hand, a study in Finland
and UK (26) reported higher proportions of food intake in the
studied elderly sample 80%consume milk,99.1%consme fruits
,97.6%consume dark green and orange vegetables ,96%consme
meat/poultary,92.7%ate fish ,98.6%ate cereals (mostly bread )
and72.9%ate other cereals .Higher proportion of food intake
was also reported in Australian elderly subjects(14) and
found that the studied elderly were eating fewer meat/ poultry
and more vegetables , fruits and dairy products , however it
was higher than RDA values ,the authors suggested that the
significant decline in the proportion of raw food grocery
purchases in Australia and the preference to healthier low
fat food by the studied elderly may play a role in the results.
previous reports in Iraq done on unsettled nomadic adults in
1980 reported that the intake of calories ,protein ,iron was

adequate but the intake of ascorbic acid was lower than the
recommended figures, the settled tribes of nomads could be
more at risk nutritionally than the unsettled , bread was the
major daily staple food(27).other report in Iraq revealed that
the number of daily servings for fruits and/or vegetables which
is less than 5 serving is 91.4% for both genders (31), the main
food items consumed by Iraqi households constitute of bread
(32).In the present study the total prevalence of obesity was
29.9% , 44.2% in females and 19.6% 1in males,these figures
are higher than that reported in the national survey in Iraq
2006(38.2%and26.2% for females and male subsequently)
(31), Denmark (12% for both genders) (28), India (7.5% of
elderly females and 6.3% of elderly males)(23) and Pakistan
(73.0%)(6) The reported figures are lower than that reported
in Mexico (BMI values 62.3% were overweight , 73.6% in
females and 26.4% in males )(29)(30).

Conclusion :

Nutrient intake below the two third recommended allowance
are frequently considered to be inadequate .The proportion
of low intake was generally greater in females than in males.
The present study showed that more than 70% of the studied
sample failed to take their recommended mean values for
meat, fish and sea food ,milk fruits ,vegetables ,most of the
studied elderly take more than the recommended mean values
of cereals .
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