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ABSTRACT

It is particularly important for aged people to adopt diet and lifestyle habits that minimize the risk of
morbidity and maximize the prospects for healthy aging. The aim of this study was to improve elderly
nutritional knowledge, attitude, and practice by conducting quasi-experimental intervention study through
assessment of nutritional knowledge, practice and attitude of elderly people (n=115, +60 years) in Abu Khalifa
village, Ismailia, Egypt, implementation of a nutritional health education program for them and evaluation of
the effect of the program based on an interview questionnaire form. Our results showed that the total
knowledge increased from a pre-intervention level of 26.1% to a post-level of 82.6% (p<0.001). Total positive
attitude increased from a pre-intervention level of 28.7% to a post-level of 60.0% (p<0.001). The attitude was
positively correlated with the health perception at the pre-phase, and negatively to the crowding index and
the number of diseases at the post-phase. The statistically significant independent predictors of the knowledge
scores were intervention and the level of education, income, and health perception, all being positive and of
attitude score, income, number of chronic diseases, physical activity, and knowledge score, all being negative
except for the knowledge score.
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INTRODUCTION

According to the United Nations, “an advanced age society” is one where the percentage of the
population over 65 is higher than 7% [1]. Economically less developed regions have been slower to adopt
ageing as a major public concern, despite the fact that older populations in many developing countries are
growing more rapidly than are those of industrialized nations [2]. Malnutrition among the aged is caused by a
number of factors such as condition of the family, illiteracy, poverty, ignorance, superstition, lack of food,
frequent infections etc. [3]. Diet and lifestyle over a whole life influence morbidity and mortality. Because of
the cumulative effect of adverse factors, it is particularly important for aged people to adopt diet and lifestyle
habits that minimize the risk of morbidity and maximize the prospects for healthy aging [4]. Food habits in
aged people are not only influenced by the lifetime preferences and by physiological changes according to
aging but also by social aspects such as loneliness, economic situations or conditions and disability. The quality
of diet is often poor among people 85 years and older [5].

Nutrition counseling is important for bringing a permanent and favorable solution to the problem of
malnutrition. It is an effective tool for changing the food habits of people without affecting their sentiments. It
is a process by which knowledge, attitudes and beliefs about food and health are channelized into actual
practices which are sound and consistent with the individual needs, purchasing power, food availability, health
and socio-cultural background [6]. This signifies that nutrition counseling is needed to evaluate the effect on
knowledge, attitudes and practices of the elderly. Since the elderly population is at a huge risk of major
diseases, members of health care units should handle their education carefully. Through such education,
benefits are provided regarding protective and wellness development for many elderly people [7]. In the era
of population aging, understanding the dynamic needs along with social psychological dynamics of help-
seeking behavior among elderly persons is fundamental to assessing the impact of food programs. Theory and
knowledge to understand what, how and why nutritional needs are manifested within the context of food
program delivery and to develop study designs are required to examine the impact of food programs and to
make food programs a more effective and beneficial intervention for elderly persons [8]. The nutritional care
of patients is one of the primary responsibilities of all healthcare workers. A poor nutritional status can lead to
malnutrition, which can have serious consequences for an individual’s quality of life [9]. As primary caregivers,
primary healthcare physicians are ideally positioned to ascertain the elder’s nutritional status and to ensure
appropriate measures are taken to optimize nutritional intake for each individual. This research provides an
overview of nutritional screening and explores elders’ knowledge, attitudes and practices to nutrition as well
as challenges and opportunities. For improving elderly nutritional knowledge, attitude and practice of
nutritional health education program was implemented and evaluated.

SUBJECTS AND METHODS

A quasi-experimental intervention study design with pre-post assessment, conducted in Abu Khalifa
village, Ismailia, Egypt was used in this study. The investigated sample consisted of 115 rural elderly 60 years
old or more people, excluding those with severe chronic diseases or disabilities. An interview questionnaire
form was used to collect the data pertaining to knowledge, attitudes, and dietary practices. It included socio
demographic data , medical history including chronic diseases, smoking, physical activity and perception of
health as well as knowledge questionnaire to assess elderly basic information about aging changes, disorders
related to nutrition, food composition, healthy dietary habits, and design a balanced meal. Dietary practices
were focused mainly on food frequency intake. Attitude scale was used to assess elderly attitude towards
some food behaviors and misconceptions, etc. It contained positive and negative statements.. It was pilot-
tested on 10 patients who were not included in the main study sample. The researchers performed the
modifications needed accordingly. The pilot study also served to determine the time needed to complete the
interview.A health education program about nutrition was designed and implemented by the researchers to
improve elderly nutritional knowledge, attitude, and practice through counseling sessions. The program
included aging changes and disorders related to nutrition, variety of food and increased fluid intake. The
program effectiveness was assessed using the same data collection of the pre-test.

RESULTS

The socio-demographic characteristics of the elderly in the study sample indicated that their mean
age was 66.2 years, with slight preponderance of women 53%. Slightly more than half of them were married
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53.9% , while 38.3% were widows. About one fourth 26.1% were illiterate and 32.2% could just read and write.
Only two of them1.7% were still working. As for economic status, slightly more than half of them had
insufficient income 58.3% and a crowding index of two or more 51.3%. It was found that a great majority of
the elderly had chronic diseases 90.4%. The most frequent were diabetes 67.8%, heart disease 56.6%, and
hypertension 33.9%. Only one 0.9% mentioned having a psychiatric problem. About two-fifth 40.9% of the
elderly were smokers. Smokers had a mean number of cigarettes 20.9, and a mean of 27 smoking years; 38.3%
of them reported quit trials. Three-fourth of the elderly were living on second or higher floors 74.8%. All of
them, except three 2.6%, reported sharing in home chores either sometimes or always. Similarly, all but two
1.7% helped in shopping. Overall, the majority 85.2% reported some kind of physical activity.

Table 1 demonstrates generally low percentages of satisfactory knowledge among the elderly before
the intervention. The lowest percentage was regarding food composition 20.9%. After implementation of the
intervention, their knowledge showed statistically significant improvements in all areas p<0.001. The highest
percentage of satisfactory knowledge was regarding the disorders related to nutrition 87.8%.

Table 1: Pre-post intervention changes in elderly’ knowledge about aging and nutrition

Time

Satisfactory knowledge Pre Post X2

(50%+) of: (n=115) (n=115) Test p-value
No. % No. %

Aging changes 40 34.8 86 74.8 37.14 <0.001*
Disorders related to nutrition 48 41.7 101 87.8 53.53 <0.001*
Food composition 24 20.9 88 76.5 71.28 <0.001*
Nutritional needs of elderly 51 44.3 86 74.8 22.11 <0.001*
Healthy dietary habits 38 33.0 76 66.1 25.11 <0.001*

(*) Statistically significant at p<0.05

Concerning attitudes, Table 2 indicates statistically significant improvements in almost all areas after
implementation of the intervention. The percentages of agreement with positive statements and
disagreement with negative statements demonstrated significant increases at the posttest. Only the items
related to physical activity at home and to the tendency to reduce sugars in diet did not show statistically
significant changes.

Table 2: Pre-post intervention changes in elderly’ attitudes towards aging and nutrition

Time
Attitudes Pre Post X’ p-value
(n=115) (n=115) Test
No. % No. %
| tend to eat balanced diet:
Disagree 5 4.3 2 1.7
Uncertain 40 34.8 20 17.4 11.20 0.004*
Agree 70 60.9 93 80.9
I drink not only when thirsty:
Disagree 47 40.9 65 56.5
Uncertain 43 37.4 26 22.6 7.10 0.03*
Agree 25 21.7 24 20.9
| like eating fruits/vegetables daily
Disagree 40 34.8 5 4.3
Uncertain 46 40.0 39 33.9 45.44 <0.001*
Agree 29 25.2 71 61.7
| tend to free meat from fat:
Disagree 21 18.3 29 25.2
Uncertain 58 50.4 27 23.5 18.15 <0.001*
Agree 36 31.3 59 51.3
I have no tendency to eat fatty diet:
Disagree 38 33.0 19 16.5
Uncertain 42 36.5 34 29.6 14.69 0.001*
Agree 35 304 62 53.9
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I am keen to drink milk daily:

Disagree 64 55.7 32 27.8

Uncertain 33 28.7 32 27.8 26.46 <0.001*
Agree 18 15.7 51 44.3

I like to eat with my family:

Disagree 45 39.1 18 15.7

Uncertain 38 33.0 27 235 27.59 <0.001*
Agree 32 27.8 70 60.9

I tend to reduce tea/coffee drinking:

Disagree 22 19.1 58 50.4

Uncertain 44 38.3 25 21.7 25.00 <0.001*
Agree 49 42.6 32 27.8

Home activities are not enough to me:

Disagree 48 41.7 46 40.0

Uncertain 32 27.8 35 30.4 0.19 0.91
Agree 35 30.4 34 29.6

| tend to reduce sugars in my diet:

Disagree 46 40.0 45 39.1

Uncertain 32 27.8 20 17.4 4.72 0.09
Agree 37 32.2 50 435

(*) Statistically significant at p<0.05

Table 3 shows statistically significant associations between the knowledge of the elderly before the
intervention and the marital status p=0.001, education p=0.001, and income p<0.001. It is evident that the
percentages of satisfactory knowledge were higher among the married and those with sufficient income. It
also showed an increasing trend with the higher level of education.

Table 3: Relation between pre- intervention elderly’ knowledge about aging and nutrition and their socio-demographic
characteristics

Knowledge 2
- " X
Satisfactory Unsatisfactory Test p-value
No. % No. %
Age (years):
<70 23 25.6 67 74.4
70+ 7 28.0 18 72.0 0.06 0.81
Gender:
Male 16 29.6 38 70.4
Female 14 23.0 47 77.0 0.66 0.42
Marital status:
Married 24 38.7 38 61.3
Unmarried 6 11.3 47 88.7 11.12 0.001*
Education:
Illiterate/read write 9 13.4 58 86.6
Basic/Intermediate 14 41.2 20 58.8 13.73 0.001*
High School 7 50.0 7 50.0
Job status:
Not working 30 26.5 83 73.5
Working 0 0.0 2 100.0 Fisher 1.00
Income:
Insufficient 4 6.0 63 94.0
Sufficient 26 54.2 22 45.8 33.69 <0.001*
Crowding index:
<2 19 339 37 66.1
2+ 11 18.6 48 81.4 3.48 0.06

(*) Statistically significant at p<0.05

Concerning the relation between pre-intervention knowledge and medical history and dietary habits,
Table 4 points to statistically significant relations with chronic diseases p=0.007 and their numbers p<0.001,
self perception of health p=0.01, the intake according to Recommended Daily Allowance RDA of cereals
p=0.001, proteins p=0.008, dairy products p<0.001, and intake of balanced diet p<0.001. It is noticed that the
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percentages of satisfactory knowledge were higher among the elderly with no chronic diseases, fair/good
health, with proper intake of proteins, dairy, and balanced diet. However, those with intake of cereals less
than the recommended daily allowance had more satisfactory knowledge compared to those with proper
intake. Table 5 indicates statistically significant associations between the knowledge of the elderly after the
intervention and their income p<0.001, and crowding index p=0.005. It is noticed that the percentages of
satisfactory knowledge were higher among the elderly with sufficient income and those with lower crowding
index. Regarding the relation between post-intervention knowledge and medical history and dietary habits,
Table 6 demonstrates statistically significant relations with the intake according to RDA of cereals p<0.001,
proteins p=0.02, and dairy products p=0.02. It is evident that the percentages of satisfactory knowledge were
higher among the elderly with proper intake of proteins and dairy, but conversely among those with intake of
cereals less than the recommended daily allowance.

Table 4: Relation between pre- intervention elderly’ knowledge about aging and nutrition and their medical history,
smoking, and nutritional habits

Knowledge X2
Satisfactory Unsatisfactory Test p-value
No. % No. %
Chronic diseases:
No 7 63.6 4 36.4
Yes 23 22.1 81 77.9 Fisher 0.007*
Total No. of diseases:
MeanSD 1.2+0.9 2.2+0.9 U=24.15 <0.001*
Smoking:
No 22 324 46 67.6
Yes 8 17.0 39 83.0 3.39 0.07
Physically active:
No 8 47.1 9 52.9
Yes 22 22.4 76 77.6 Fisher 0.07
Self-perception of health:
Poor 0 0.0 16 100.0
Fair/good 30 30.3 69 69.7 Fisher 0.01*
Cereals:
<RDA 29 33.7 57 66.3
RDA 1 3.4 28 96.6 10.31 0.001*
Vegetables/fruits:
<RDA 30 26.5 83 73.5
RDA 0 0.0 2 100.0 Fisher 1.00
Proteins:
<RDA 18 20.2 71 79.8
RDA 12 46.2 14 53.8 7.02 0.008*
Dairy products:
<RDA 22 21.0 83 79.0
RDA 8 80.0 2 20.0 Fisher <0.001*
Balanced diet:
No 22 20.8 84 79.2
Yes 8 88.9 1 11.1 Fisher <0.001*
(*) Statistically significant at p<0.05 (U) Mann-Whitney test

Table 5: Relation between post-intervention elderly’ knowledge about aging and nutrition and their socio-demographic
characteristics

Knowledge X2
Satisfactory Unsatisfactory Test p-value
No. % No. %
Age (years):
<70 73 81.1 17 18.9
70+ 22 88.0 3 12.0 Fisher 0.56
Gender:

Male 48 88.9 6 11.1

Female 47 77.0 14 23.0 2.79 0.09
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Marital status:
Married 52 83.9 10 16.1
Unmarried 43 81.1 10 189 0.15 0.70
Education:
Illiterate/read write 48 71.6 19 28.4
Basic/Intermediate 33 97.1 1 2.9 -- --
High School 14 100.0 0 0.0
Job status:
Not working 93 82.3 20 17.7
Working 2 100.0 0 0.0 Fisher 1.00
Income:
Insufficient 48 71.6 19 28.4
Sufficient 47 97.9 1 2.1 13.44 <0.001*
Crowding index:
<2 52 92.9 4 7.1
2+ 43 72.9 16 27.1 7.98 0.005*

(*) Statistically significant at p<0.05

(--) Test result not valid

smoking, and nutritional habits

Table 6: Relation between post-intervention elderly’ knowledge about aging and nutrition and their medical history,

Knowledge 2
Satisfactory Unsatisfactory T)ést p-value
No. % No. %
Chronic diseases:
No 10 90.9 1 9.1
Yes 85 81.7 19 18.3 Fisher 0.69
Total No. of diseases:
MeanzSD 1.9+1.0 2.31+0.9 U=3.42 0.06
Smoking:
No 54 79.4 14 20.6
Yes 41 87.2 6 12.8 1.18 0.28
Physically active:
No 13 76.5 4 23.5
Yes 82 83.7 16 16.3 Fisher 0.49
Self-perception of health:
Poor 13 81.3 3 18.8
Fair/good 82 82.8 17 17.2 Fisher 1.00
Cereals:
<RDA 94 89.5 11 10.5
RDA 1 10.0 9 90.0 Fisher <0.001*
Vegetables/fruits:
<RDA 91 82.0 20 18.0
RDA 4 100.0 0 0.0 Fisher 1.00
Proteins:
<RDA 74 78.7 20 21.3
RDA 21 100.0 0 0.0 Fisher 0.02*
Dairy products:
<RDA 74 78.7 20 21.3
RDA 21 100.0 0 0.0 Fisher 0.02*
Balanced diet:
No 82 80.4 20 19.6
Yes 13 100.0 0 0.0 Fisher 0.12

(*) Statistically significant at p<0.05 (U) Mann-Whitney test

Table 7 illustrates the presence of statistically significant relations between the attitude of the elderly
before the intervention and the marital status p=0.01, education p=0.02, and income p=0.003. As shown in the
table, the percentages of positive attitudes were higher among the married and those with sufficient income.
It also had an increasing trend with the higher level of education. Concerning the relation between pre-
intervention attitude and medical history and dietary habits of the elderly, Table 8 points to statistically
significant relations with chronic diseases p=0.002, and their numbers p=0.005, physical activity p=0.001, self
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perception of health p=0.04, and the intake according to RDA of cereals p=0.04. As noticed, the percentages of
positive attitude were higher among the elderly with no chronic diseases, who were physically active, with
fair/good health, and those with intake of cereals less than the recommended daily allowance. Table 9 shows
no statistically significant relations between the attitude of the elderly after the intervention and any of their
socio-demographic characteristics. As for the relation between post-intervention attitude and the medical
history and dietary habits of the elderly, Table 10 shows statistically significant relations with the number of
chronic diseases p=0.04, and the intake according to RDA of cereals p=0.01, and proteins p=0.006. It is evident
that the percentages of positive attitude were higher among the elderly with lower number of chronic
diseases, and those with intake of cereals and proteins less than the recommended daily allowance. The
relation between the total knowledge and attitude of the elderly before and after the intervention Table 11
proved statistically significant p<0.001 and p=0.003, respectively. As the table illustrates, higher percentages of
the elderly with positive attitude had satisfactory knowledge, and higher percentages of those with negative
attitude had unsatisfactory knowledge. Table 12 shows statistically significant positive correlations between
the scores of knowledge and attitude at the pre r=0.273 and post 0.422 intervention phases. The table also
showes that the knowledge scores were significantly and positively correlated with their education and health
perception, and negative correlations with the crowding index and the number of diseases at both phases.
Meanwhile, the attitude was positively correlated with the health perception at the pre- phase, and negatively
correlated to the crowding index and the number of diseases at the post- phase. Table 13 shows that the
statistically significant independent predictors of the scores of knowledge among the elderly were the
intervention program, as well as their level of education, income, and health perception. All these factors are
positive predictors, with the intervention having the highest impact as indicated by the value of the
standardized coefficient. The model explains 64% of the variation in the knowledge score. The best fitting
model for the scores of attitude Table 14 indicated that the statistically significant independent predictors
among the elderly were the income, number of chronic diseases, physical activity, and knowledge score. All
these factors are negative predictors, except for the knowledge score, which had the highest impact as
indicated by the value of its standardized coefficient. The model explained 30% of the variation in the attitude
score.

Table 7: Relation between pre-intervention elderly’ attitudes towards aging and nutrition and their socio-demographic
characteristics

Attitude XZ
Positive Negative p-value
Test
No. % No. %
Age (years):
<70 28 31.1 62 68.9
70+ 5 20.0 20 80.0 1.18 0.28
Gender:
Male 13 24.1 41 75.9
Female 20 32.8 41 67.2 1.06 0.30
Marital status:
Married 24 38.7 38 61.3
Unmarried 9 17.0 44 83.0 6.59 0.01%*
Education:
Illiterate/read write 14 20.9 53 79.1
Basic/Intermediate 11 32.4 23 67.6 7.75 0.02*
High School 8 57.1 6 42.9
Job status:
Not working 33 29.2 80 70.8
Working 0 0.0 2 100.0 Fisher 1.00
Income:
Insufficient 12 179 55 82.1
Sufficient 21 43.8 27 56.3 9.13 0.003*
Crowding index:
<2 19 33.9 37 66.1
2+ 14 23.7 45 76.3 1.46 0.23

(*) Statistically significant at p<0.05
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Table 8: Relation between pre- intervention elderly’ attitudes towards aging and nutrition and their medical history,

Attitude 2
— - X
Positive Negative p-value
Test
No. % No. %
Chronic diseases:
No 8 72.7 3 27.3
Yes 25 24.0 79 76.0 Fisher 0.002*
Total No. of diseases:
MeanSD 1.5+1.0 2.1+0.9 U=7.80 0.005*
Smoking:
No 19 27.9 49 72.1
Yes 14 29.8 33 70.2 0.05 0.83
Physically active:
No 11 64.7 6 35.3
Yes 22 22.4 76 77.6 Fisher 0.001*
Self-perception of health:
Poor 1 6.3 15 93.8
Fair/good 32 32.3 67 67.7 Fisher 0.04*
Cereals:
<RDA 29 33.7 57 66.3
RDA 4 13.8 25 86.2 4.21 0.04*
Vegetables/fruits:
<RDA 33 29.2 80 70.8
RDA 0 0.0 2 100.0 Fisher 1.00
Proteins:
<RDA 28 31.5 61 68.5
RDA 5 19.2 21 80.8 1.47 0.23
Dairy products:
<RDA 29 27.6 76 72.4
RDA 4 40.0 6 60.0 Fisher 0.47
Balanced diet:
No 30 28.3 76 71.7
Yes 3 33.3 6 66.7 Fisher 0.71

(*) Statistically significant at p<0.05 (U) Mann-Whitney test

Table 9: Relation between post-intervention elderly’ attitudes towards aging and nutrition and their socio-demographic
characteristics

Attitude XZ
Positive Negative p-value
Test
No. % No. %
Age (years):
<70 53 58.9 37 41.1
70+ 16 64.0 9 36.0 0.21 0.64
Gender:
Male 36 66.7 18 33.3
Female 33 54.1 28 45.9 1.89 0.17
Marital status:
Married 37 59.7 25 40.3
Unmarried 32 60.4 21 39.6 0.01 0.94
Education:
Illiterate/read write 40 59.7 27 40.3
Basic/Intermediate 20 58.8 14 41.2 0.13 0.94
High School 9 64.3 5 35.7
Job status:
Not working 68 60.2 45 39.8
Working 1 50.0 1 50.0 Fisher 1.00
Income:
Insufficient 37 55.2 30 44.8
Sufficient 32 66.7 16 333 1.53 0.22
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Crowding index:
<2
2+

37
32

66.1
54.2

19
27

33.9
45.8

1.68

0.20

Table 10: Relation between post-intervention elderly’ attitudes towards aging and nutrition and their medical history,

smoking, and nutritional habits

Attitude )
Positive Negative X p-value
Test
No. % No. %
Chronic diseases:
No 9 81.8 2 18.2
Yes 60 57.7 44 42.3 Fisher 0.20
Total No. of diseases:
MeanSD 1.8£1.0 2.210.9 U=4.25 0.04%*
Smoking:
No 37 54.4 31 45.6
Yes 32 68.1 15 31.9 2.16 0.14
Physically active:
No 9 52.9 8 47.1
Yes 60 61.2 38 38.8 0.41 0.52
Self-perception of health:
Poor 12 75.0 4 25.0
Fair/good 57 57.6 42 42.4 1.74 0.19
Cereals:
<RDA 67 63.8 38 36.2
RDA 2 20.0 8 80.0 Fisher 0.01*
Vegetables/fruits:
<RDA 66 59.5 45 40.5
RDA 3 75.0 1 25.0 Fisher 0.65
Proteins:
<RDA 62 66.0 32 34.0
RDA 7 33.3 14 66.7 7.61 0.006*
Dairy products:
<RDA 54 57.4 40 42.6
RDA 15 71.4 6 28.6 1.40 0.24
Balanced diet:
No 63 61.8 39 38.2
Yes 6 46.2 7 53.8 1.17 0.28

(*) Statistically significant at p<0.05

(U) Mann-Whitney test

Table 11: Relation between elderly’ knowledge and attitudes towards aging and nutrition before and after the
intervention

Knowledge 2
Satisfactory Unsatisfactory Test p-value
No. % No. %

Total attitude (pre):

Positive (60%+) 17 51.5 16 48.5

Negative (<60%) 13 15.9 69 84.1 15.52 <0.001*
Total attitude (post):

Positive (60%+) 63 91.3 6 8.7

Negative (<60%) 32 69.6 14 304 9.08 0.003*

(*) Statistically significant at p<0.05
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Table 12: Correlation between elderly’ scores of knowledge and attitudes towards aging and nutrition before and after
the intervention

Spearman rank correlation
Pre Post
Knowledge Attitude Knowledge Attitude
Knowledge 0.273" 0.422"
Age 0.163 0.071 0.086 0.019
Education 0.472" 0.149 0.538" 0.112
Crowding index -0.235 -0.117 -0.423" -0.217
No. of diseases 0475 -0.132 -0.430" -0.265
Balanced diet 0.272" -0.017 0.038 -0.158
Health perception 0.479" 0.290" 0.485" 0.101
(*) Statistically significant at p<0.05 (**) Statistically significant at p<0.01

Table 13: Best fitting multiple linear regression model for elderly’ scores of knowledge of aging and nutrition

Un-standardized .
Coefficients Standardized t-test p-value
Coefficients
Beta Std. Error

Constant .011 3.490 .003 .997
Intervention 22.671 1.712 .527 13.243 <0.001

Education 1.793 .834 117 2.149 .033
Income 16.558 2.433 .380 6.807 <0.001
Health perception 10.576 1.650 .267 6.408 <0.001

r-square=0.64, Model ANOVA: F=101.42, p<0.001

Table 14: Best fitting multiple linear regression model for elderly’ scores of attitudes towards aging and nutrition

Unstandardized )
Coefficients Standardized t-test p.value
Coefficients
Beta Std. Error

Constant 57.228 10.346 5.532 <0.001

Income -4.701 2.142 -.149 -2.194 .029

No. of chronic diseases -2.086 .982 -.132 -2.124 .035

Physical activity -4.893 2.446 -.112 -2.001 .047
Knowledge score .396 .049 .548 8.062 <0.001

r-square=0.30, Model ANOVA: F=24.34, p<0.001

Variables entered and excluded by model: age, sex, marital status, job, crowding index, perception of health,
intervention

Variables entered and excluded by model: age, sex, marital status, job, crowding index, number of chronic
diseases, physical activity

Table 15 describes the changes in food frequency among the elderly before and after the study
intervention. It shows statistically significant decreases in the frequency of intake of cereals p=0.03 and
potatoes p=0.007. On the other hand, statistically significant increases were demonstrated in the intake of
vegetables p<0.001, fruits p=0.009, and dairy products p<0.001. Meanwhile, the mean frequency of intake of
fluids decreased from 2.3 to 1.9 p=0.01. The pre-post changes in the intake of the main food groups according
to recommended daily requirements Table 16 indicated statistically significant decrease in the cereals p=0.001.
On the other hand, the intake of dairy products significantly increased p=0.03. No significant changes could be
seen regarding vegetables and fruits and proteins. The percentage of elderly taking balanced diet increased
from 7.8% at the pre-intervention phase to 11.3% at the post-phase. However, the difference was not
statistically significant p=0.37.
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Table 15: Pre-post intervention changes in food frequency among the elderly in the study sample

Time
Frequency/day Pre Post Mann p-value
(n=115) (n=115) Whitney test
Cereals:
MeanSD 3.1+1.1 2.810.8
Median 2.60 2.50 4.63 0.03*
Potatoes::
MeantSD 0.4+0.4 0.2+0.2
Median 0.20 0.10 7.37 0.007*
Sugars/carbohydrates:
MeanSD 1.620.8 1.5+0.8
Median 1.10 1.00 1.03 0.31
Legumes:
Mean+SD 1.0+0.5 1.0+0.5
Median 0.80 0.80 0.12 0.73
Vegetables:
Mean+SD 0.4+0.6 1.1+0.8
Median 0.30 0.80 50.36 <0.001*
Fruits:
MeanSD 0.210.3 0.3+0.2
Median 0.30 0.30 6.91 0.009*
Meat/fish:
Mean+SD 0.5+0.2 0.6+0.2
Median 0.50 0.50 1.28 0.26
Dairy products:
MeanSD 0.810.6 1.2+0.7
Median 0.50 1.30 30.54 <0.001*
Fat:
MeanSD 0.810.5 0.810.4
Median 0.50 0.70 0.79 0.37
Salt:
MeanzSD 0.6£0.6 0.6£0.6
Median 0.40 0.40 0.69 0.41
Fluids:
MeanSD 2.310.9 1.9+0.8
Median 2.10 2.00 6.37 0.01*

(*) Statistically significant at p<0.05

Table 16: Pre-post intervention changes in balanced dietary intake among the elderly in the study sample

Time
Pre Post
(n=115) (n=115) p-value
No. % No. %
Recommended daily intake of:

Cereals 29 25.2 10 8.7 0.001*

Vegetables/fruits 2 1.7 4 3.5 Fisher 0.68

Proteins 26 22.6 21 18.3 0.41

Dairy products 10 8.7 21 18.3 0.03*

(*) Statistically significant at p<0.05
DISCUSSION

This study was intended to improve elderly nutritional knowledge, attitude and practice. It was
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elderly in Abu khalifa Primary Health Care Center, will affect significant improvements in their nutritional
knowledge, attitude, and practice.

The study was a quasi-experimental intervention design with pre-post assessment. This research
design encompasses a broad range of non-randomized intervention studies. It is frequently used when it is not
logistically feasible or ethical to conduct a randomized controlled trial. It is commonly employed in the
evaluation of the effectiveness of educational programs when random assignment is not possible or practical
[10]. In this design, control is exerted via the comparison of subjects within themselves rather than the
traditional comparison of treatment and control groups. The addition of the follow-up test strengthens the
design by allowing for an additional comparison and assessing retention of the intended changes. Thus all
subjects may undergo the same treatment at one time with pre- and post-testing done to compare differences
before and after the intervention with additional follow-up testing to ascertain if any changes seen are lasting
over time [11].

The current study was carried out on a sample of elderly people representing high percentage of
illiteracy or low level education 72.8%, low income 67%, and high crowding index 59% which matches the local
community. In addition, the prevalence of smoking is high among the study participants. This is typical of a
rural Egyptian community where a low socio-economic level prevails, and where smoking is part of the culture.
The present study sample had a slightly more preponderance of women 61%, which might be explained by
their higher life expectancy, compared to men. A similar finding was reported [12] in Malaysia. As expected,
the sample had a high percentage of widows, reaching to about two-fifth, and almost all the elderly had no
current job. A great majority of the elderly in the current study did have chronic health problems 90.4%;
suffering from more than one disease, with an average around two. The figure is lower compared to the
elderly in Botswana in which they have an average of 5.2 health problems per elderly person [13]. The lower
average in our study could be due to under-reporting of health problems among elderly as pointed out in a
study reporting an average of 2.7 morbidities per person, which is close to our figure [14]. Similar high rates of
chronic diseases among elderly were reported in Nigeria [14]. The risk of getting these diseases with increasing
age is well documented due to the development of age-related pathologies [4]. Hence, people may consider
such diseases as a normal process accompanying the advancing age. This is probably the reason why the great
majority of the elderly in the study sample consider their health status as fair 70.4% or good 16.7%. However,
in disagreement with this [15] suffering from severe chronic ilinesses is one of the potent factors resulting in a
negative image of ageing. These disparities in self-perception of health among different studies could be
related to cultural perception of illnesses and global differences in the prevalence of diseases. Moreover, self-
perception of health proved to be significantly associated with mortality among elderly [16]. Therefore, the
elderly health self-perception should be acknowledged by clinicians to help the implementation of individual
actions intended to promote their health condition [17].

The majority of the elderly in the sample were physically active. Moreover, people in rural areas
usually lead less sedentary lifestyles compared to urban areas, and even women help men in agriculture. This
might be the reason why our findings were incongruent with a study reporting half of their sample of elderly in
Oman took no physical activity [18]. The socio-economic factors might also explain the difference.

The present study demonstrated a major deficiency in the knowledge of the elderly regarding the
aging process and related nutritional aspects. Overall, only 26.1% had satisfactory nutritional knowledge
before the study intervention. Similar results were reported among the elderly in Malaysia; where more than
half of the sample had poor or very unsatisfactory knowledge [19]. Low level of nutritional knowledge in our
study may be explained by lack of nutrition information, low educational level and socio-economic
characteristics. This is evidenced by the significant association between satisfactory knowledge and higher
levels of education and income. In fact, the findings demonstrated that knowledge scores have significant
positive correlation with the education level, and negative correlation with the crowding index. Moreover,
there is an increasing trend of the percentages of elderly with satisfactory knowledge with increasing levels of
education, which is in agreement with a finding showing that the higher the general educational attainment of
a subject, the greater his/her nutritional knowledge [20]. No statistically significant association could be
revealed between elderly nutritional knowledge and their gender. This disagreed with findings where more
females than males had poor nutrition knowledge [12]. On the other hand, in USA it was reported that women
were more knowledgeable than men about diet and health, and this was attributed to the difference in culture
[21]. Also, no significant relation could be shown between the age of the elderly in the current study and their
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nutrition knowledge, which is in disagreement with studies reporting significant differences in nutrition
knowledge in older adults compared to younger ones [22, 23]. The lack of such association between age and
nutritional knowledge in the present study might be due to the narrow range and the small number of elderly
in the age group 70 years or more. Meanwhile, our findings indicated that married elderly had significantly
better nutritional knowledge and this might be related to the responsibility of married ones for other family
members regarding food provision and preparation. Added to this is the probable positive influence from their
educated children. In congruence with this, there is increasing evidence that social support has a positive
influence on dietary habits [24]. Thus, family and friends are an important source of instrumental and
emotional support, especially for older people [25].

Our study demonstrated that the elderly who are not suffering from chronic diseases have
significantly better knowledge. This might be explained retrospectively, i.e. those elderly with better
nutritional knowledge might have been at lower risk of developing diet related diseases such as hypertension,
cardiac diseases, and dyslipidemias. In the same way, higher percentages of satisfactory knowledge are
revealed among those elderly with good self-perception of own health, and with intake of recommended daily
allowances of vegetables fruits, proteins and dairy products and of balanced diet. These variables may reflect a
better nutritional knowledge affecting their nutritional behavior and habits. The findings are in congruence
with studies demonstrating a consistent association between the level of nutritional knowledge, dietary
quality and an intention to make positive dietary changes [26]. Nonetheless, the present study showed that
the elderly whose intake of cereals was below the recommended daily allowance had more satisfactory dietary
knowledge. This might be related to the food habits related to this community where the majority of them eat
2 meals only and this will never cover all the necessary elements needed. The implementation of the
counseling intervention to the elderly of the present study led to significant improvement in their knowledge.
This was noticed in all the areas assessed as well as in total knowledge. The percentage of those with total
satisfactory knowledge increased more than three-fold. A similar improvement was noticed in the nutritional
knowledge of African, although the post test percentage of satisfactory knowledge was much lower 41%
compared to ours 82.6% [27]. This difference might be explained by the fact that our post test was
administered a short time after the intervention program, which might reflect short recall. Nonetheless, our
findings match with results stating that the overall increased nutrition knowledge was the most successful
outcome of their intervention [28]. On the same line, it was emphasized that appropriate nutrition education
interventions need to be implemented to improve the shortcomings of nutrition knowledge among elderly
[12]. Therefore, it was recommended that facilities with Elderly Nutrition Programs are ideal settings for
nutrition and health promotion interventions in the older adult population [29]. In further confirmation of the
positive effect of the intervention program on the knowledge of the elderly in the current study, multivariate
analysis demonstrated that the intervention was the strongest independent predictor of the elderly' scores of
knowledge. Such interventions need to be simple and consider the low education level of the participants to
make sure that the messages can reach the target [30].

Concerning the attitudes towards nutrition in old age, the present study demonstrated a generally
low percentage of elderly with total positive attitude before the intervention28.7%.This rate is far lower than
that reported among the Taiwanese elderly being 70% [1]. This difference is undoubtedly related to traditions
and cultures since the Taiwanese study reported strong Chinese traditional or food-texture-related dietary
restriction attitudes among the studied elderly. Like knowledge, attitudes are influenced by many personal and
social factors. The present study demonstrated more positive attitudes among the elderly who were married,
and had high levels of education and income. These factors are similar to the factors affecting the knowledge
of the elderly due to the same reasons addressed before. The findings are in congruence with earlier reports
[1]. However, in disagreement with our findings, they reported better attitudes among the male and younger
elderly. Furthermore, the current study revealed that percentages of elderly with pre-intervention positive
nutritional attitudes were higher among those with no chronic diseases, who were physically active, with
fair/good health, and those with intake of cereals less than the recommended daily allowance. Moreover, the
attitude score had a significant positive correlation with the grade of self-perception of own health. The
findings are plausible since a better attitude is expected to reflect a more healthy behavior and more health
awareness. As for the relation with chronic diseases, the lower positive attitude among those with chronic
diseases has been attributed to their being frustrated of not being offered sufficient nutritional counseling by
their health care providers [31], in addition to the fact that most chronic diseases appear to lead to dietary
restrictions that compromise nutritional status [32].
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At the post-intervention phase of the present study, significant improvement was demonstrated in
elderly' attitudes towards aging and nutrition. This has been shown in almost all attitude statements. However,
the attitudes towards home activities being seen as sufficient exercise and towards reducing sugars in diet did
not improve significantly. The latter is difficult to change as a deeply rooted habit in Egypt. Similar post-
intervention improvements in the nutritional attitudes such as the avoidance of fat and readiness to increase
fiber intake were reported [33]. Knowledge and attitude are inter-related. Nutrition knowledge may influence
dietary behavior directly or through nutrition attitudes. As revealed in the present study, both were positively
correlated, and the strength of the correlation increased at the post-intervention phase 60%. This indicates
that the improvement of knowledge affects similar improvements in attitudes. These findings are in
accordance to those observed earlier [1]. Furthermore, the multivariate analysis in the current study
demonstrated that the intervention per se had no independent significant effect on the score of attitude, but
this took place through improvement in the knowledge score. This turned to be the strongest independent
positive predictor of the attitude score. On the other hand, the income, number of chronic diseases, and
physical activity were shown to be negative predictors of the score of attitude. This means that the elderly
with lower income, lower number of chronic diseases, and lower physical activity benefited more from the
intervention. These factors must be taken into consideration in the designing of intervention programs so that
they can be custom-tailored to fit the recipients' characteristics and abilities. The knowledge of appropriate
health behaviors and related positive attitudes is only one step in improving health-related behavior. The
dissemination of nutrition information is only part of the equation, and skill development through increases in
instructional knowledge is almost always necessary to produce behavioral changes [34]. Dietary behavior may
further become dietary patterns and influence one’s nutrient intake [1].

Regarding practice, the current study found a positive effect of the implementation of the health
education nutritional program on the self-reported intake for most categories of food items such as the intake
of vegetables, fruits and dairy products. However, the intake of other items such as cereals, potatoes, and
fluids decreased. Only the intake of dairy products demonstrated a significant increase, while the intake of
cereals decreased. The lack of adequate intake of fruits and vegetables according to recommended [4] dietary
guideline of a minimum 5-a-day consumption has been documented in a survey of 21 countries which found
that only in 3 countries the intake met the minimum WHO recommended consumption [35]. The foregoing
present study findings might be explained by the availability of the food items to the participants given the low
socio-economic level, and that a large percentage are unmarried and may be living alone, depending on
themselves for food preparation. Additionally, many factors may contribute to immobility in old age such as
osteoarthritis of the joints, neurological deficit, previous falls and sensory deprivation [36] as well as
retirement and the feeling of loneliness [37]. Thus, the dairy products may be the easiest to change given the
availability, cost, and readiness to consume with no preparation, as compared to proteins. The improvement in
the mean daily dairy products consumption at the post-intervention phase is in congruence reporting
increases in the intake of calcium, vitamin D, and a number of other nutrients in the intervention group
between the baseline and the end of the intervention [38]. On the same line [16], it was mentioned that the
drop in meat and fish consumption among elderly seems to be balanced by a rise in cheese and dairy product
consumption, which are softer and easier to chew and swallow. As for the fruits, the present study showed a
significant increase in their consumption, but it did not reach the Recommended Daily Allowance RDA. This
might be attributed to the fact that their consumption is generally low in our rural communities despite their
documented benefits for health [39]. The findings are in congruence with previous studies that demonstrated
the effectiveness of dietary interventions in increasing the intake of these food items [40]. The present study
demonstrated a significant decrease in the daily consumption of cereals after the intervention program. This
might be explained by the attempts to avoid weight gain, considering cereals mainly as sugars although the
program stressed the importance of cereal fiber consumption late in life as it is associated with lower risk of
incidence of cardiovascular diseases, in addition to their benefits for avoidance of constipation, and positive
effect on plasma LDL-cholesterol and glucose [41]. Thus, recommendations support an increase in the
consumption of dietary cereal fibers for elderly individuals [42]. Contrary to our finding, it was demonstrated
that an increase occurred in the intake from grains group, with a significant improvement in the intake of RDA
of cereals [43]. Unfortunately, the implementation of the present study intervention did not lead to significant
increase in the daily intake of animal proteins. This could be linked to dental health and mastication problems
arising due to missing teeth, denture wearing and decreased biting forces. It could also be attributed to the
high cost of this type of food. The finding is in agreement with a report who found that the elderly Taiwanese
consumed less poultry and meat than their younger counterparts [44]. According to the present study, the
fluid intake among the elderly showed a significant decrease after implementation of the intervention
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program. This might be attributed to the change of weather during the study. On the other hand, some food
items did not show any improvements after the intervention such as the fat, salt, and sugar. The decrease in
salt and sugar intake may be difficult and may need more time and effort to change due to the sensory
decrements that can not only reduce the enjoyment of food but can alter food intake. This could be explained
in the light of a study reporting that a very important issue is the food preferences since the elderly people are
more likely to stick to their traditional food, although they may be forced to change their food preferences due
to health reasons [45].

Overall, the results of the present study indicated that the application of the nutritional counseling
program yielded positive changes in elderly in terms of their health behaviors, dietary behaviors, nutrient
intake, and nutritional risk levels. These changes led to an increase in the number of elderly having balanced
dietary regimen; although it did not reach statistical significance, probably due to the short period of the
study. It was emphasized that the nutrition education has not only been shown to improve knowledge and
skills but also eating and physical activity behaviors [46]. However, although knowledge of appropriate health
behaviors helps improve health related behavior, skill development and instructional knowledge are necessary
to produce behavior changes [34]. Hence, while there were gains in knowledge and changes in attitudes, not
all of these resulted in corresponding improvements in behavior as knowledge and attitude can be changed
faster than behavior, and also behavior needs resources so that it can be improved.

CONCLUSION

In conclusion, the implementation of the counseling intervention was effective in improving their
knowledge and changing their attitudes to more positive, which led to improvements in their dietary practices.
Other factors had positive effects on knowledge as higher levels of education and income, and good health
perception, while the income, number of chronic diseases, and physical activity had a negative influence on
the change in attitude. The findings lead to acceptance of the study hypothesis. The study recommended more
efforts in the provision of nutritional counseling to the elderly through similar interventions, with more
community service programs. The family medicine departments should organize training courses for family
physicians in comprehensive geriatric assessment and management, with shared training courses for nurses
and family physicians to improve their knowledge and skills in the provision of nutritional counseling.
Moreover, specialized clinics in the Family Practice Centers to provide All-inclusive Care for the Elderly should
be established. The Ministry of Health should launch a Geriatric Healthy Lifestyle Campaign for promotion of
healthy eating habits.
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