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Abstract
Hygiene practices continue to be the primary strategy for disease prevention and it is one of the silent victories of public health. The hygienic practices dramatically reduce routine exposures to pathogenic microorganisms. The aim of this study was to evaluate the effect of an educational health program to improve mothers' hygienic practices to prevent food poisoning among their children. Design: A quasi–experimental design was used. Setting: This study was conducted at the Toxicological Unit at Benha University Hospital and Fever Hospital in Benha City, where the children were treated. Sample: Eighty mothers of children suffering from signs and symptoms of food poisoning. Tool: An interviewing questionnaire was used for data collection and consists of four parts. 1): Demographic characteristics. 2): Mothers’ knowledge related to food poisoning. 3) Hygienic practices of mothers. 4): Mothers’ attitude toward food poisoning. Results: 71.2% completed middle education, 70% were housewives, and about 53.7% of them have insufficient income. As their previous history of food poisoning they presented 51.2%. The total mean knowledge was upgraded after the program than pre program, and the hygienic practices and attitude was improved. There were statistically significant relations between pre/post program of mothers' knowledge and attitude related to food poisoning, p<0.001, while regarding hygienic practices there was no statistically significant relation p>0.001. Conclusion: The health educational program about food poisoning had positive effect to upgrade mothers' knowledge and improve their hygienic practices. Highly educated and older mothers had better knowledge, hygienic practices, and positive attitude regarding food poisoning. Recommendations: Continuous educational program for mothers regarding food hygiene and food poisoning through medical staff should be provided. 
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Introduction 

Food is a critical contributor to physical well-being and a major source of pleasure, each food item must be safe, aesthetically pleasing and good tasting (Wilcock et al., 2004). Good hygiene practices continue to be the primary disease prevention strategy and it is one of the silent victories of public health. The hygienic practices dramatically reduce routine exposures to pathogenic microorganisms (Aiello et al., 2008).
Contaminated raw foods, inadequate cooking and consumption of food from an unsafe source were the factors most commonly associated with reported of food borne illness in homes. The most common bacteria causing food poisoning is Listeria Salmonella, usually from poultry or infected eggs, Clostridia (contamination by dirt or flies), and Shigella and Escherichia coli (fecal contamination of food and water) (Unusan, 2007). Food poisoning is used as synonymous for food-borne diseases or food borne illness, which is characterized by short incubation period, acute illness and clinical symptoms of mainly gastro-intestinal disturbances. However, food-borne diseases are attributed to a large number of bacteria, parasites, viruses and toxic chemicals (Sharif & Al-Malki, 2010).
Food-borne diseases represent a widespread health problem; they are one of the most common medical emergencies encountered in young children and accounts for  a significant proportion of emergency room visits for the adolescent population both in developed and developing countries. The percentage of the population suffering from food borne diseases each year is around 76 million cases, resulting in 325,000 hospitalizations and 5,000 deaths (WHO, 2007).
Food poisoning is a common childhood illness along with other types of gastrointestinal diseases. Most- if not all- children will develop food poisoning at some point in their childhood. Children are considered at high risk for food poisoning which can be attributed to their underdeveloped immune systems. Their systems are not as effective at fighting off bacteria and viruses compared to an adult. Once children become infected, they can have a hard time getting well (Salerno & Arnoff, 2007).
The Association of American Poison Control Centers estimates that children younger than 6 years account for 79% of all reported pediatric exposures, children between 6 and 12 years of age account for 10% and adolescents 13 to 19 years of age account for 11% of reported pediatric exposures. Children younger than age 6 years account for 53% of all reported pediatric and adult poisoning exposures (Fine, 2006).
Almost all forms of food poisoning among children produce nausea, vomiting, abdominal cramps and diarrhea. The bacterial causes of food poisoning tend to cause these symptoms as well as fever and headache. Symptoms can start within hours to days after eating the contaminated food and last for (1to7) days. Good environmental and personal hygiene, proper food preparation, handling and storage are some basic preventive measures that can be taken to prevent food poisoning (Dempsey, 2007).

A significant proportion of food borne illnesses arises from practices in the home kitchen. Information are needed about how food becomes unsafe at home and about what changes in environmental conditions, beliefs and behavior must be accomplished in order to reduce food hazards (Rao et al., 2007). In less developed countries, many people are poisoned because of the consumption of foods produced under unhygienic conditions; lack of hygiene education, contaminated waters, inappropriate food storage conditions, lack of cleaning and pesticide residue (Sanlier, 2009). Three important factors are playing major role in the incidence of food poisoning especially with regard to food handlers which are knowledge, attitude and practices (KAP) (Angelillo et al., 2001and Patil et al., 2005).  
Mothers are considered the food handlers in the home; their role is to ensure food safety and hygiene for their infants and children. Mothers need to take many precautions to minimize pathogenic contamination of home-prepared foods, because they are the final line of defense against food borne illnesses (Sudershan, et al., 2008).
Significance of the study:

Food poisoning was the commonest cause of poisoning in Tanta University Hospital and El-Menshawy General Hospital followed by drug poisoning, unknown substances and household poisons respectively, while the leading cause of acute poisoning among children in Alexandria Poison Center was household agents followed by food poisoning then drug poisoning respectively (Maklad et al., 2012).

The total cases of acute poisoning in children admitted at Ain-Shams University in Cairo (poison control center) during the year 2004, chemical and household products represent the highest percentage of poisoning (43.0%). Most of them were Insecticide (29.53%), corrosives (29.4%) and hydrocarbons (20.54%). Food poisoning came the 3rd  one (13.3%) and represent one of the problems among children, Toxic plants (0.3%), Environmental toxins (2.3%) and unknown (2.5%) not represent a problem among children (Aglan, 2007). 
Many studies have uncovered a lack of food safety knowledge and the need to promote improved food safety practices for particular target groups. It is very important to investigate mothers' knowledge, hygienic practices and attitudes toward food safety, so that this study will be conducted.
Aim of the study 

The study aimed to evaluate the hygienic practices of mothers regarding food poisoning through: 

1- Assessing mothers' knowledge, hygienic practices and attitude regarding food poisoning to identify their needs for their children. 

2- Designing and implementing health educational program according to mothers' needs regarding food poisoning.
3-  Evaluating the effect of health educational program for upgrading mothers' knowledge and improving their hygienic practices regarding food hygiene.

Research hypothesis 

The hypothesis that guided the study was that, women who have the program about hygienic practices would have upgrading  knowledge, improving hygienic practices and attitude. 
Research design 

A quasi-experimental design was utilized to conduct this study.

Setting 

The study was conducted at Toxicological Unit, affiliated to Benha University Hospitals; and Fever Hospital in Benha City. 
Sample  
Simple random sample was applied on 80 children, under 18 years and suffer from the signs and symptoms of food poisoning; 40 children from Benha University Hospital (Toxicological Unit from the total number 97child in the year 2011) and 40 children from Benha Fever Hospital (from the total number 382 child in the year 2011), as these children are receiving necessary treatment, but who are diagnosed poisoning be referred to the Institute of Toxins in Ain Shams. 

Tools of the study: 

An interviewing questionnaire was developed by the researchers to collect data that consisted of four parts: Part I: Data related to socio-demographic characteristics as mothers' age, education, family income, previous occurrence of food poisoning, source of mothers' knowledge. Part II: Data related to mothers' knowledge regarding food poisoning as meaning, causes, types, signs and symptoms, incubation period, high risk group prevention and home care. 
Scoring system 

Mothers' knowledge data were scored as following: Complete correct answer was scored 3, while incomplete correct answer was scored 2, and wrong answer or don't know was scored 1. The total level of knowledge scores for mothers was categorized as follows: 60% or more considered satisfactory level of knowledge and <60% unsatisfactory level of knowledge.

Part III: Included 16 items regarding hygienic practices of mothers as hand washing before eating, after toileting, shopping, eating well cooked diet, drinking milk after milking, checking expired date, observing signs of unsafe diet and eating in cafeteria even seen unclean. 
Scoring system 

The hygienic practices of mothers were scored as following: Regular hygienic practices was scored 3, while sometimes hygienic practices scores 2 and rarely hygienic behavior was scored 1. The total level of hygienic practices scores for mothers was categorized as follows: 60% or more considered satisfactory level of practices and <60% unsatisfactory level of practices.

Part IV: Includes 11 items related to mothers' attitude toward food poisoning as immediate milking milk is better than pasteurized milk, hand washing is important to prevent food poisoning, saved water is a source of food poisoning and food handlers may be causative factor for food poisoning.

Scoring system 

Mothers' attitude data regarding food poisoning were scored as following: Positive attitude was scored 3, while uncertain attitude was scored 2, and negative attitude was scored 1. The total level of attitude scores for mothers was categorized as follows: 60% or more considered satisfactory level of attitude and <60% unsatisfactory level of attitude.

Validity: 
Content validity was done through five experts from Faculty Members of Community Health Nursing and Pediatric Nursing.  
Reliability

Reliability coefficients were calculated for food poisoning subscales. The coefficient alpha was 0.91. 
Ethical considerations:

Oral consent was taken from each mother who was informed that data will be used for research only and will be treated confidentially. Every mother was assured about her right to withdraw at any time without giving any reason.  

Health Education Program Construction for Mothers 
The program was conducted through four phases:  

First:  Preparatory phase: A review was done of recent and current, national and international literature in various aspects related to knowledge regarding food poisoning, hygienic practices and mothers' attitude to prevent food poisoning to be acquainted about the study subjects and to develop the research tools.

Second: The assessment phase: The pre test questionnaire was implemented to identify mothers' knowledge, hygienic practices and attitude to prevent food poisoning. Modifications on the tool were done and the program was redesigned according to their assessed needs.

Third: The implementing phase; the general objective was to improve mothers' knowledge, hygienic practices and attitude regarding food poisoning. The content of the program including knowledge about meaning and types of food poisoning, causes, signs and symptoms, prevention of food poisoning, high risk group, home care. Mothers' hygienic practices regarding food poisoning included hand washing before preparing food and after using bathroom, shopping, dealing with animals, eating food not well cooked, eating in cafeteria even when observed unclean, checking the expired date on label, food content and observing signs of unhygienic food. Mothers' attitude regarding food hygiene as raw egg is useful than cooked egg, immediate milking milk is better than pasteurized milk, food from field had no dangerous on health, hand washing is important to prevent food poisoning, saved water is a source of food poisoning and food handler may be causative factor for food poisoning. This program includes three sessions two for theory and one for practices.

Session for theory included 

· Knowledge related to food poisoning 

· Positive attitude regarding food 

Session for practices
· Hygienic practices for food preparation 

Fourth: Evaluating phase 
In this phase, the effect of the health educational program to improve mothers' knowledge, hygienic practices and attitude regarding food poisoning were evaluated.
Field work:

· Preparation of data collection was carried out from the beginning of March 2012 to the beginning of May 2012 and data collection from May to October 2012.

· An official letter was issued from the Dean of the Faculty of Nursing to the directors of Benha University Hospitals and Fever Hospital, including the aim of the study.
· Approval was taken from the directors of the Toxicological Unit at Benha University Hospitals and Fever Hospital to conduct the study.

· A pilot study was carried out on 10% of studied sample (8 mothers). Those included in pilot study were excluded from the main study sample. The pilot study aimed to identify the clarity and time needed for the applicability of the tool. Modifications were done as the negative points in attitude tool were changed by positive items for more clarity.

· The researchers conducted the program twice/week (Sundays and Thursdays), from 10.00 a.m. to 1.00 p.m. The program was implemented for 2-4 mothers according to their availability. 

· Each mother took 30-45 minutes for the program implementation, for the practical and theoretical sessions after her child was considered stable. 
· At the end of the sessions, a booklet of  the program was given to each mother as a reference.  

· A post test was done to evaluate the effect of the health program on improving mothers' practices and upgrading knowledge. 
Results 

Table (1): Showed that 40% of studied mothers their age ranged between 25-<30 years; while 15% of them were less than 25 years. More than two thirds (71.2%) of mothers had middle education.  Regarding to occupation, 70% of the studied mothers were housewives and for more than half (53.7%) of them family income was insufficient. 
Figure (1): Illustrated the source of mothers' knowledge about food poisoning. This figure shows that, 42.5% of them obtained their knowledge from mass media; meanwhile for 13.8% of the studied mothers it was special reading.
Figure (2): Showed the previous history of food poisoning, this figure illustrates that slightly more than half (51.2%) of the studied mothers complained from previous occurrence of food poisoning in their families.
Table (2): Displayed  the changes in mothers' knowledge about food poisoning during pre/post program implementation. This table points out that there was improvement in mothers' post-program knowledge compared to pre-program knowledge, where there were highly statistically significant differences (P ≤ 0.001).  
Table (3): Presented distribution of mothers' hygienic practices regarding food poisoning. The results showed that there were highly statistically significant differences (P ≤ 0.001) between mothers' attitude during pre- and post implementation of the program. Meanwhile, regarding to washing vegetables before cooking there was no statistical significant difference (P >0.05). 
Table (4): Clarified that mothers’ attitude was improved after program implementation especially regarding drinking milk after milking is dangerous from 20.0% pre program to 91.2% post program, and washing hands with water and soap before preparing food from 65.0% pre program to 100.0% post program. The table shows highly statistically significant differences (P <0.001) pre/post program regarding mothers’ attitude.
Figure (3): Showed the mothers' knowledge was upgrading after the program to 83.8% compared by 7.3% before the program, while the mothers' hygienic practices were observed slightly improvement from 36.3% to 60.0% after the program and the mothers' attitude was improved to 50.0% after the program.
Table (5): Presented mean and standard deviation of mothers' total knowledge, attitude and hygienic practices regarding food poisoning. The results revealed that there were highly statistically significant relation (P ≤ 0.001) between total knowledge and attitude during the program implementation phases; while there was no statistically significant relation (P >0.05) regarding hygienic practices.
Table (6): Revealed that there were highly statistically significant relations (P ≤ 0.001) between mothers' knowledge, hygienic practices and attitude in relation to their ages during pre/post program implementation phases. 

Table (7): Presented mean and standard deviation of mothers' knowledge, hygienic practices and attitude according to mothers' education pre/post program. The results indicated that there were highly statistically significant relations (P ≤ 0.001) between the studied mothers’ educational level in total knowledge, hygienic practices and attitude during pre/post program implementation. 

Table (1): Frequency distribution of study sample related to socio-demographic characteristics (n=80)
	Socio-demographic
	No.
	%

	Mother's age in year 

	<25 
	12
	15.0

	25-
	32
	40.0

	30-
	19
	23.7

	35+
	17
	21.3

	Mean ± SD                                        29.4  ±     4.6

	Mother education 

	Illiterate 
	2
	2.5

	Read and write 
	10
	12.5

	Middle education 
	57
	71.2

	High education
	11
	13.8

	Mother occupation 

	Employee 
	24
	30.0

	Housewife 
	56
	70.0

	Family income 

	Enough and saves  
	22
	27.5

	Sufficient 
	15
	18.8

	Insufficient
	43
	53.7
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Fig (1): Percentage distribution of study sample regarding source of information about food poisoning 
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 Fig (2): Percentage distribution of study sample regarding previous occurrence of food poisoning 

Table (2): Frequency distribution of mothers' knowledge related to food poisoning (n=80)
	Mothers’ knowledge about food poisoning 
	Pre program
	Post program
	X ²
	p- value

	
	Complete correct answer
	Incomplete correct answer
	Wrong answer
	Complete correct answer
	Incomplete correct answer
	Wrong answer
	
	

	
	%
	%
	%
	%
	%
	%
	
	

	Meaning 
	13.7
	75.0
	11.3
	96.2
	3.8
	0.0
	110.0
	.000

	Causes 
	36.3
	30.0
	33.7
	98.7
	0.0
	1.3
	71.2
	.000

	Types
	3.8
	50.0
	46.2
	97.4
	1.3
	1.3
	140.6
	.000

	Signs and symptoms 
	10.0
	71.2
	18.8
	100.0
	0.0
	0.0
	130.9
	.000

	Incubation period 
	16.3
	50.0
	33.7
	100.0
	0.0
	0.0
	115.2
	.000

	High risk group 
	11.2
	75.0
	13.8
	95.0
	2.5
	2.5
	113.3
	.000

	Prevention 
	8.8
	78.7
	12.5
	92.5
	7.5
	0.0
	112.5
	.000

	Treatment 
	12.5
	56.2
	31.3
	96.2
	3.8
	0.0
	113.3
	.000


X ² = Pearson chi square 
Table (3): Frequency distribution of mothers' hygienic practices related to food poisoning (n=80)
	Hygienic practices of mothers
	Pre program
	Post program
	X²
	p-value

	
	Regular
	Some
times
	Rarely
	Regular
	Some
times
	Rarely
	
	

	
	%
	%
	%
	%
	%
	%
	
	

	Washing vegetables before eating 
	80.0�
	20.0�
	0.0
	96.2
	3.8
	0.0
	10.09
	.001

	Washing hands with soap and water before eating 
	58.7
	41.3�
	0.0
	95.0�
	3.7
	1.3
	32.83
	.000

	Washing hands with soap and water before preparing food
	45.0
	42.5�
	12.5
	96.2
	2.5
	1.3
	50.68
	.000

	Washing hands with soap and water after shopping
	28.8�
	46.2
	25.0
	93.8�
	3.8
	2.5
	71.21
	.000

	Washing hands with soap and water after using bathroom
	95.0�
	5.0
	0.0
	100.0
	0.0
	0.0
	4.10
	.043

	Washing hand with soap and water after dealing with animals 
	21.3�
	16.3�
	62.4
	100.0
	0.0
	0.0
	103.91
	.000

	Washing the vegetables before cooking 
	96.2
	3.8
	0.0
	100.0
	0.0
	0.0
	3.05
	.080

	Eating vegetables and fruits from field without washing 
	40.0�
	22.5
	37.5
	0.0
	2.5
	97.5
	66.13
	.000

	Checking  the expired date for diet 
	26.3�
	37.4
	36.3
	100.0
	0.0
	0.0
	93.46
	.000

	Observe signs for safe diet 
	23.8�
	41.2
	35.0
	100.0
	0.0
	0.0
	98.58
	.000

	Eat egg if uncooked well
	8.8
	41.2
	50.0
	100.0
	0.0
	0.0
	53.33
	.000

	Eat half cooked meat 
	17.5
	20.0
	62.5
	0.0
	1.3
	98.7
	33.75
	.000

	Drinking milk even if had salt taste
	13.8
	11.2
	75.0
	0.0
	2.5
	97.5
	17.80
	.000

	Eat cheese from unpasteurized milk 
	86.2
	5.0
	8.8
	63.7
	23.8
	12.5
	13.01
	.001

	Eat diet left in room temperature more than 6 hrs. 
	28.8�
	58.4
	12.5
	0.0
	0.0
	100.0
	124.4
	.000

	Eating in cafeteria even unclean 
	32.5�
	42.5�
	25.0
	0.0
	3.8
	96.2
	85.46
	.000


X ² = Pearson chi square 
Table (4): Frequency distribution of mothers' attitude related to food poisoning (n=80)
	Mothers’ attitude
	Pre program
	Post program
	X ²
	p- value

	
	Positive
	Un-

certain
	Negative
	Positive
	Un-certain
	Negative
	
	

	
	%
	%
	%
	%
	%
	%
	
	

	Milking milk is more nourishing and healthier than pasteurized milk
	13.8
	41.2
	45.0
	5.0
	8.8
	86.2
	30.538
	.000

	Drinking milk after milking is dangerous 
	20.0
	52.5
	27.5
	91.2
	2.5
	6.3
	83.573
	.000

	Raw egg is healthy and more nourishing than cooked egg
	23.8
	50.0
	26.2
	100.0
	0.0
	0.0
	98.586
	.000

	Eating half cooked meat is dangerous 
	11.2
	55.0
	33.8
	100.0
	0.0
	0.0
	127.64
	.000

	Wiping vegetables and fruits make them safe
	52.5
	22.5
	25.0
	7.5
	1.3
	91.2
	72.415
	.000

	Leaving food at room temperature for one day is dangerous 
	50.0
	22.5
	27.5
	100.0
	0.0
	0.0
	53.333
	.000

	Eating vegetables and fruits from field is dangerous 
	42.4
	16.3
	41.3
	100.0
	0.0
	0.0
	64.561
	.000

	Water save without treatment  is dangerous 
	22.5
	35.0
	42.5
	5.0
	6.3
	88.7
	37.977
	.000

	Hands washing with water and soap before eating is important for prevention from food poisoning
	55.0
	6.3
	38.7
	97.5
	2.5
	0.0
	41.76
	.000

	Washing of vegetables and fruits is important for prevention from food poisoning
	51.2
	8.8
	40.0
	100.0
	0.0
	0.0
	51.570
	.000

	Hand washing with water and soap before preparing food is important for prevention from food poisoning
	65.0
	8.8
	26.2
	100.0
	0.0
	0.0
	33.939
	.000


X ² = Pearson chi square 
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Figure (3): percentage distributions of satisfactory mothers' knowledge, hygienic practices, and attitude regarding food poisoning. 
Table (5): Mean and standard deviation of mothers’ total knowledge, attitude and hygienic practices regarding food poisoning (n=80)
	Items
	Pre program
	Post program
	T
test
	p-value

	
	Mean ±SD
	Mean ±SD
	
	

	Total knowledge
	8.28±1.29
	16.88 ±4.18
	19.82
	.000

	Total hygienic practices
	28.62±1.68
	29.40 ±8.56
	.920�
	.360

	Total attitude
	14.15±1.40
	21.11±7.28
	9.417
	.000�


· Paired sample T test 
Table (6): Statistical relation of mothers' knowledge, hygienic behavior and attitude in relation to mother age pre/post program (n=80)
	Items
	Mothers age
	F
	P-
value

	
	<25
(n=12)
	25-

  (n=32)
	30-

  (n=19)
	35+
(n=17)
	
	

	
	Mean ±SD
	Mean ±SD
	Mean ±SD
	Mean ±SD
	
	

	Total knowledge pre 
	8.00±0.00
	8.00±0.00
	8.00±0.00
	9.35±2.59
	5.75
	.001

	Total knowledge post
	10.00±2.04
	15.46±0.62
	18.47±1.46
	22.64±1.61
	227.6
	.000

	Total hygienic behavior pre 
	16.50±0.67
	25.53±4.43
	28.63±0.49
	30.70±2.41
	22.6
	.000

	Total hygienic practices post
	27.33±1.37
	28.00±0.00
	34.05±2.04
	40.58±2.45
	161.6
	.000

	Total attitude pre
	11.33±0.65
	14.00±0.00
	14.00±0.00
	15.52±2.23
	13.4
	.000

	Total attitude post
	12.83±1.40
	16.62±2.66
	26.10±1.41
	30.88±1.65
	324.3
	.000


Table (7): Statistical relations of mothers' knowledge, hygienic behavior and attitude in relation to their education pre/post program (n=80)
	Items
	Mothers’ Education

	
	Illiterate

(n=2)
	Read and Write (n=10)
	Middle Education (n=57)
	High

Education (n=11)
	F
	P-value

	
	Mean ±SD
	Mean ±SD
	Mean ±SD
	Mean ±SD
	
	

	Total knowledge pre 
	8.00±0.000
	8.00±0.000
	8.00±0.000
	10.09±3.01
	11.5
	.000

	Total knowledge post
	8.00 ±0.00
	10.40±2.011
	17.01±2.10
	23.72±.64
	95.7
	.000

	Total hygienic practices pre 
	16.00±0.000
	16.60±0.699
	28.31±0.46
	31.63±2.57
	45.6
	.000

	Total hygienic practices post
	24.50±0.707
	27.90±0.316
	29.66±5.97
	42.09±1.57
	47.1
	.000

	Total attitude pre
	11.00±0.000
	11.40±0.699
	14.00±0.00
	16.36±2.41
	29.5
	.000

	Total attitude post
	11.00±0.000
	13.20±1.22
	21.12±5.63
	31.72±1.42
	33.5
	.000


Discussion 

Regarding to socio-demographic characteristics of the current study sample, results revealed that two fifth of the studied mothers their ages ranged between 25-<30 years and more than two thirds of them had middle education; this was in accordance with Klontz et al. (2009), who founded that 41% of the studied subjects, their ages were below 30 years. In addition, Bas et al. (2006) mentioned that 46.6% of the studied subjects had primary education. 
Regarding to mothers' occupation, the current study result showed that more than two thirds of them were housewives. This result was disagreed with Omemu et al., (2011) who reported that 32% of the mothers are civil-servants, 30% are traders while 13% are farmers. On the other hand, this study reflected that more than half of the studied mothers didn't have sufficient family income; this could be due to the fact that two thirds of them were housewives and not working, in addition to life difficulties and shortage of available chances for working in the Egyptian country..
In relation to the source of mothers' knowledge about food poisoning, this study finding indicated that more than two fifths of them gained their knowledge from mass media; while for minority of them it was from special readings. These results were incongruent with Sudershan et al. (2008), who reported that 76% of mothers received their information about food safety and hygiene from TV and mass media.
Regarding to the occurrence of food poisoning in the family, this study showed that more than half of the studied mothers complained from previous occurrence of food poisoning in their families. This might be due to that more than two thirds of the studied mothers had middle education, which might have affected negatively on their food handling.

In general, the results revealed low knowledge, attitude and hygienic practices of the studied mothers on some important items related to food poisoning pre-program. However, according to mothers' knowledge about food poisoning, the current study revealed that they had satisfactory knowledge related to all items of food poisoning after the implementation of the program. This result was on the same line with Wilcock et al. (2004), who emphasized on the importance of educating food handlers, especially mothers, about food safety issues, which will affect directly on the consumers. In addition, Bas et al. (2006) revealed that total score about food safety knowledge was higher in trained food handlers (45.8 ±17.6) than untrained (40.8 ± 14.3) (P < 0.05). 
According to hygienic practices, the current study result showed that the mothers' hygienic practices were improved after program. This finding was in accordance with Sharif & Al-Malki (2010), who reported over 90% of the studied sample, had good hygienic practices, as 95.1% wash their hands with soap and water after using the toilet, 94.4% don't eat raw meat, 93.1% wash fresh vegetables and fruits with tap water before eating and 92.1% wash their hands after contact with animals.
In relation to mothers' attitude regarding food poisoning, this study finding revealed that there was improvement in mothers' attitude after program, where more than half of them gave negative or uncertain attitude toward drinking milk after milking, raw eggs are healthier and more nourishing than cooked eggs and the danger of eating half cooked meat. These results were agreed with Sharif & Al-Malki (2010); and Sudershan et al. (2008) they mentioned that over 50% of the studied subjects had unhygienic practices in relation to eating raw egg and eating raw cheese prepared from un-pasteurized milk which is highly risky for food poisoning. 

The current study revealed that, mothers' knowledge, hygienic practices and attitude increased with their ages. These results agreed with Sanlier (2009), who indicated that food safety knowledge and practices tends to increase with age of the studied subjects. This may be due to that facing many situations and more experience increased their ability to receive knowledge easily. 
The current study showed that there were statistically significant relations between mothers' educational level and their knowledge, hygienic practices and attitude. These findings were supported by Omemu et al., (2011) who found that the educational level of the studied mothers had significant implications for their child's health in general and for food hygienic behavior and their attitude in particular.
Conclusion 
 
In the light of findings and research hypothesis of this study a relatively high percentage of mothers were following the hygienic practices regarding food hygiene to prevent food poisoning; they had satisfactory level of knowledge regarding food poisoning and positive attitude. Some factors might have contributed to their behavior as income, education and mothers' age. 

The health educational program about food poisoning had a positive effect to upgrade mothers' knowledge and improve their hygienic practices. Highly educated mothers and older mothers had good knowledge, hygienic behavior, and positive attitude regarding food poisoning.
Recommendations 

· Illustrated booklets, containing food hygienic practices should be available in each health centre.
· Continuous educational program for mothers regarding food hygiene and food poisoning through medical staff should be provided.  
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