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Abstract
Background
Evidence indicates the lower intake of fruits and vegetables than the recommended daily amount. Study aimed at determining the effects of peer education intervention on the consumption of fruits and vegetable in housewives.

Methods
A quasi-experimental was conducted with 130 housewives referring to health care centers in Bandar Abbas, Iran. Sixty-five subjects were recruited in each of the intervention and the control groups. Intervention group were divided into three subgroups each receiving a seven-sessions educational programs (lecturing and group discussion) through peers about the importance of benefits of fruits and vegetables consumption. Participants were followed for two months. Data were collected using a questionnaire in two stages of pre- and post-intervention. Differences in the outcome before and after the intervention were tested using T-test and paired T-test.

Results
The daily servings of fruits and vegetables in the intervention group increased from 1.73 to 4.20 and in the control group from 1.96 to 2.16; a statistically significant difference was also observed between the groups (P < 0.001). After the intervention benefits and self-efficacy of fruits and vegetables consumption significantly increased and perceived barriers of fruits and vegetables consumption significantly decreased in the intervention group (P < 0.001).

Conclusion
Peer education improves benefits and self-efficacy, reduces barriers, and increases the daily servings of fruits and vegetables in housewives.
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Background
Fruits and vegetables are the main part of a healthy diet that has multitude positive impacts on health and reduction of the risk of chronic illnesses [1]. According to a study performed on Swedish females aged 40–76 years, high amount of fruits and vegetables consumption reduced the risk of renal cell carcinoma [2]. Also, high intake of fruits and vegetables can reduce the risk of breast cancer [3]. Fruits and vegetables are rich in antioxidants, vitamins, soluble fibers, and other nutrients [4], which prevent obesity and overweight [5].
Despite the benefits of fruits and vegetables in the improvement of health and reduction in the burden of chronic diseases, at least five daily servings of fruits and vegetables is not common among different populations [6]. According to the results of different studies, only less than one-third of adults in the United States eat the recommended daily servings of fruits and vegetables [7]. Studies in Iran also show lower amount of daily fruits and vegetables intake than recommended. Promotion of healthy nutrition behaviors is fruitful if the factors affecting health behaviors are identified [8].
Females constitute half of the population of each country, which have to be educated in health and nutrition in order to affect family health. According to the specific cultural and traditional features of Iran, females can more easily share health issues.
The peer education is one of the health education approaches to change the behavior. Peer education can develop knowledge and skills through interpersonal active support and collaborative approach. Forming peer groups in a particular social class leads to a constructive dialogue between them through which a certain function is selected and finally the behavior of the group members is changed. Peer educators are eligible to hold or contribute to the implementation of educational programs. Such people are usually accepted by the intervention group and are influential among them, and by passing skill training courses, they can play the role of an educator [9].
Due to the importance and benefits of fruits and vegetables intake for the health of the community and prevention of chronic diseases, and also owing to the importance of females nutritional health as part of the community and their roles as mothers, and the impact of females on the health of children and other family members, the current study aimed at determining the effect of peer education intervention on the benefits, barriers, self-efficacy, and intake of fruits and vegetables in housewives.
Methods
Study population and sampling
The current quasi-experimental study was conducted in 2018 on housewives were referring to health centers in Bandar Abbas, the capital of Hormozgan province in southern Iran. Out of the 22 centers, 2 centers were randomly selected. these centers are located in relatively homogeneous region with socioeconomic status Medium. The sample size was 65 in each of the intervention and control groups. Sampling in each group was done by simple random sampling method based on the family file number in each health center. The inclusion criteria were being married, reading and writing ability, and willingness to participate in the study. The exclusion criteria were being an emigrate, no attending training sessions regularly and incomplete response to the questionnaire in pre-test or post-test. The far distance between the two health centers made the communication between the participants impossible. participants were selected through simple random sampling based on the family file number at the health centers. The participants were informed that participation in the study was voluntary and they had the right to withdraw at any time during the study process. All participants were given consent forms to sign when they voluntarily opted to be part of this study.
Data collection
The data were collected using a questionnaire at two stages (before and two months after the intervention). The questionnaires included 3 parts: the demographic characteristics of the study participants; included age, education level. We designed a questionnaire to examine the effect of percieved benefits, percieved barriers, and self-efficacy of fruits and vegetables intake on house wives. This questionnaire consisted of 25 questions, includes (percieved benefits: 10, percieved barriers: 8 and self-efficacy: 7) for fruits and the same items were considered for vegetables consumption that way instead of fruit, vegetable was written. To measure percieved benefits, percieved barriers, the Likert scale had five options from strongly agree to strongly disagree and for self efficacy from very easy to so hard (Table 1). The questionnaire also had an item to measure the daily servings of fruits and vegetables. Before scoring this item, the definition and examples for better understanding were provided for “daily serving” of fruits and vegetable. Validity and reliability of the questionnaire were confirmed in previous studies [10]. The reliability of the questionnaire in this study was 0.71, 0.69 and 0.75 for each of the constructs of perceived benefits, perceived barriers and self-efficacy, respectively. To determine the validity, a test–retest was used and the questionnaire was given to 18 participants apart two weeks and was confirmed with a correlation coefficient of 0.71.Table 1Perceived benefits, perceived barriers and self-efficacy items of housewives in related to fruit consumption (Intervention Group)


	Factors
	Cronbach's alpha
	Items
	Mean (before)
	Mean (after)
	Range

	Percieved benefits
	0.71
	Fruit is good for health
	4.00 (0.90)
	4.81 (0.39)
	10–50

	Fruit can be a substitute for unhealthy foods
	3.58 (1.22)
	4.61 (0.49)

	Fruit intake can help maintain a healthy body weight
	3.06 (1.36)
	4.70 (0.45)

	Fruit intake can prevent the disease
	4.03 (1.18)
	4.73 (0.44)

	Fruit consumption makes you feel freshness
	3.93 (0.96)
	4.67 (0.50)

	The consumption of fruit causes a diets variety
	4.24 (0.72)
	4.67 (0.47)

	The consumption of fruit causes a person to lose his extra weight
	3.63 (1.31)
	4.60 (0.60)

	Fruit consumption provides the vitamins and minerals necessary for the body
	4.20 (0.71)
	4.81 (0.39)

	Fruits contain fiber and antioxidants
	4.20 (0.77)
	4.78 (0.41)

	Fruit consumption somewhat provides water for the body
	2.50 (1.23)
	4.70 (0.45)

	Percieved barriers
	0.69
	I do not have access to fruit
	2.33 (1.31)
	2.38 (0.89)
	8–40

	Finding delicious fruit is difficult
	2.60 (1.35)
	2.44 (0.90)

	I do not have the facilities for keeping fruit
	1.60 (0.70)
	2.09 (0.70)

	Fruits are not tasty
	3.84 (1.41)
	2.26 (0.77)

	Fruits are expensive
	4.07 (0.85)
	3.23 (0.91)

	Fruits quickly deteriorate
	3.18 (1.36)
	3.07 (0.97)

	I do not have enough time to buy fruit
	2.40 (1.11)
	2.92 (0.97)

	Fruits are contaminated with chemicals due to spraying pesticide
	4.12 (0.81)
	3.61 (o.76)

	Self-efficacy
	0.75
	Is it hard or easy for you to eat fruit in the following situations:
	 	 	7–35

	 When daily working
	3.10 (1.13)
	4.20 (0.66)

	 When you do not have enough time
	1.7890.73)
	2.75 (0.66)

	 When you feel tired
	2.47 (1.61)
	2.61 (0.72)

	 When you are sick
	2.41 (1.44)
	2.49 (0.75)

	 When the fruit you like is not available
	1.76 (0.72)
	2.50 (0.85)

	 When you are not hungry
	2.33 (1.22)
	2.86 (0.93)

	 When you do not have the desire to eat fruit
	2.21 (1.16)
	2.87 (0.87)




Educational intervention
First, five females of the study population were recruited as trainers based on the inclusion criteria; i.e., acceptability, permissiveness, and appropriate communication skills. They received the necessary training in order to transfer educational materials to other females. Then they were trained in order to further train other female subjects. They were also familiarized with lecturing methods, group discussion, and question and answer. Accordingly, the trainers educated their peers in the intervention group regarding the role and importance of fruits and vegetables intake via different methods such as lecturing, group discussions, question and answer sessions, creating a group chat on Telegram, and distribution of a pamphlet. The females in the intervention group were divided into three subgroups each receiving seven-session 1-h educational for 2 months. Lecturing and group discussion programs held by the educators in health centers, in a room with suitable educational facilities such as video projector and whiteboard. In order to further engage with females, the question and answer method was also used. Also, a group chat was created on Telegram in order to share information about the importance and role of fruits and vegetables intake and resolving their confusions. The training sessions continued in the intervention group for one month, during which trainers were involved with the research team and received the necessary guidance. Two months after the completion of the intervention as the second stage of the study, the questionnaires were distributed among the participants and were collected by visiting their homes.
Data analysis
Data were analyzed with SPSS version 22 using T-test and paired T-test for intragroup and intergroup comparisons, respectively; P < 0.05 was considered as the level of significance.
Results
Totally 130 housewives participated in the current study, of which 65 were in the intervention group and the other 65 in the control group. After the follow-up and data collection, all the selected subjects were enrolled in the study. The mean age of the females in the intervention and control groups was 35.3 ± 2.6 and 38.9 ± 6.9 years, respectively. In both groups, the majority of housewives had high school education. There was no significant difference between the intervention and control groups in terms of demographic variables.
Before the intervention, there was no significant difference between the groups in terms of percieved benefits, percieved barriers, and self-efficacy toward fruits intake, as well as percieved benefits, percieved barriers, and self-efficacy toward vegetables intake and the daily servings of fruits and vegetables.
After the intervention, significant differences were observed between the groups (P < 0.001), the benefits and self-efficacy toward eating fruits, the benefits and self-efficacy toward vegetables intake and the daily servings of fruits and vegetables in the intervention group were higher than those of the control group, and in contrast, barriers to fruits and vegetables intake in the intervention group were lower than those of the control group (Fig. 1).[image: ../images/41043_2021_278_Fig1_HTML.png]
Fig. 1Comparison of the post-intervention scores of the intervention and control groups in terms of the studied variables


A significant increase was observed in the scores of benefits and self-efficacy toward fruits intake, the benefits and self-efficacy toward vegetables intake, and the daily servings of fruits and vegetables, and a significant decrease in the barriers to fruits and vegetables intake in the intervention group, compared with pre-intervention scores (Fig. 2).[image: ../images/41043_2021_278_Fig2_HTML.png]
Fig. 2Comparison of the studied variables in the intervention group before and after the education intervention


The pre- and post-intervention scores of the control group were compared in terms of benefits, barriers, and self-efficacy toward fruits intake, as well as the benefits, barriers, and self-efficacy toward fruits and vegetables intake and daily servings of fruit and vegetables (Table 2). According to the obtained results, there were no significant difference in any of the studied variables, except the self-efficacy toward vegetables and the daily servings of fruit and vegetables.Table 2Comparison of the studied variables in the control/intervention group before and after the intervention


	Variable
	Group
	Pre-intervention
	Post-intervention
	P value**

	Mean ± SD
	Mean ± SD

	Benefits of fruits intake
	Control
	36.5 ± 5.1
	37.5 ± 4.5
	0.19

	Intervention
	37.4 ± 4.6
	47.1 ± 2.7
	< 0.001

	P value*
	0.30
	< 0.001
	 
	Barriers to fruits intake
	Control
	26.2 ± 4.2
	26.4 ± 5.7
	0.79

	Intervention
	26.5 ± 2.9
	22.1 ± 1.4
	< 0.001

	P value*
	0.56
	< 0.001
	 
	Self-efficacy toward fruits intake
	Control
	16.9 ± 3.5
	17.3 ± 3.2
	0.45

	Intervention
	16.1 ± 3.5
	20.3 ± 3.5
	< 0.001

	P value*
	0.2
	< 0.001
	 
	Benefits of vegetables intake
	Control
	32.6 ± 3.9
	33.9 ± 3.9
	0.09

	Intervention
	32.8 ± 3.4
	41.5
	< 0.001

	P value*
	0.81
	< 0.001
	 
	Barriers to vegetables intake
	Control
	33.6 ± 3.6
	32.3 ± 6.5
	0.16

	Intervention
	33.1 ± 3.5
	27.1
	< 0.001

	P value*
	0.38
	< 0.001
	 
	Self-efficacy toward vegetables intake
	Control
	17.1 ± 3.3
	18.1 ± 3.9
	0.04

	Intervention
	17.2 ± 3.1
	22.3
	< 0.001

	P value*
	0.95
	< 0.001
	 
	Daily servings of fruits and vegetables
	Control
	1.98 ± 0.80
	2.16 ± 0.76
	0.03

	Intervention
	1.73 ± 0.77
	4.2 ± 0.81
	< 0.001

	P value*
	0.07
	< 0.001
	 

*Independent sample T-test
**Paired sample T-test



Discussion
This study examined the effect of peer education intervention on the benefits, barriers, self-efficacy, and daily servings of fruits and vegetables in housewives in Iran. Our results showed that a significant increase in benefits and self-efficacy and decrease in barriers to eating fruits in the intervention group compared with those of the control group after intervention. Similar findings were reported previously [11–15]. In Peyman's study the scores of benefits and perceived self-efficacy increased significantly after four sessions of healthy nutrition training [11]. In the study by Alizadeh, perceived barriers to nutritional behaviors decreased after education [12]. Di Noia and Thompson also reported that nutrition education programs can reduce perceived barriers [13].
After education in intervention group perceived the score of benefits and self-efficacy for all items increased. In perceived barriers scores of all items have been reduced other than: “I do not have access to fruit,” “I do not have the facilities for keeping fruit,” I “do not have enough time to buy fruit” The reason is the fruit is expensive. even if the person wants to buy fruits and vegetables from stores that are cheap may be do not have the necessary facilities to keep them. Because these stores sell a lot of fruit for example, they sell a basket of fruit, not a kilo of fruit. Also, the number of these stores is low and is probably far from them.
Also, the post-intervention scores showed that the benefits and self-efficacy toward eating vegetables were higher and the barriers to vegetables intake were lower in the intervention group than the control group. Findings were in line with those of Prochaska and Di Noja [16] in terms of the positive effects of education on the perceived benefits of vegetables intake, but inconsistent with the results of the study de Vet et al. [17]. The differences among the findings can be attributed to differences in the type and duration of the intervention and the educational content used in the studies. The current study results were consistent with those of Mainbolagh et al. [18] and Farvid et al. [19] in terms of the perceived barriers to vegetables intake. In the study by Vasalow, holding educational intervention increased the perceived self-efficacy toward nutritional behaviors and fruits and vegetables intake, which were consistent with the results of the current study [20]. Self-efficacy can maintain and improve health promotion behaviors [21]. In the study by Davoodi et al., the transition from the pre-thinking stage to the maintenance and preservation of behaviors associated with fruits and vegetables intake had a significant relationship with participants’ increased self-efficacy [8].
After education in intervention group the score of perceived benefits for all items increased. In perceived barriers scores of all items have been reduced other than: “vegetables are expensive” being expensive is a barrier to the consumption of vegetables before and after the intervention, too. The score of self-efficacy for all items increased other than: “When you are sick” Which can be due to physical and psychological conditions during illness.
After the peer education intervention, a significant increase was observed in the daily servings of fruits and vegetables in housewives in both the intervention and control groups, but the increase in the intervention group was significantly higher than that of the control group. Several studies promoted the nutritional behaviors of participants using educational programs, The control group did not receive the training of the intervention group but they had the routine training of the centers. This could be reason for increased consumption of fruits and vegetables in the control group [22].
The results of the study by Abbasian, evaluating the effect of an educational intervention on fruits and vegetables intake, showed that eating fruits and vegetables significantly increased after the intervention in the intervention group than the control group [23]. In the study by Green et al., a 24-month educational intervention was held to change the fruits and vegetables intake behavior in adults, and the results indicated a significant increase in the average daily servings of fruits and vegetables [24]. Stepto et al. [25] also showed that using the intervention program, the daily servings of fruits and vegetables significantly increased that was consistent with the current study findings. However, de Vet did not show the effect of educational intervention on fruits intake; in addition, the study by Park et al. [26] also showed that educational intervention could increase the vegetables intake, but had no impact on eating more fruits.
Conclusion
Peer education can improve benefits and self-efficacy, reduce barriers, and increase the daily servings of fruits and vegetables in housewives. Therefore, it is recommended that such educational approaches should be employed to increase fruits and vegetables intake in housewives.
Limitation
One of the limitations was the self-reported data collection, which can increase the probability of error due to the possibility of untrue reports. Another limitation was the lack of long-term follow-up of the participants, which is suggested to be considered in future studies.
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