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	Title
	Nutrition during pregnancy

	General objective
	Improving nutrition in diet 

	Specific objective
	Educate pregnant women to understand malnutrition and follow a healthy diet during pregnancy

	Research question
	Can education be effective in improving the quality of nutrition in pregnant women?

	Problem
	High rate of nutritional problems in pregnant women and children

	The importance of research
	This research helps to improve nutrition in women by providing training classes and a daily diet plan for vegetarians and carnivores

	Method
	Intervention

	Tools and ways
	Two ways will use in this proposal: nutrition classes and nutrition diet programs

	Evaluation method
	Questionnaire (before and after method)

	Duration of the project
	12 months

	Location of the project
	 Kish island. Iran
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         Purpose of the article: Today, the importance of healthy eating has received more attention because the fetus gets all the nutrients it needs from the mother and if it is not enough, irreparable risks threaten both mother and baby. On the other hand, recent research suggests that a vegetarian diet can treat many diseases. Accordingly, the present study via analysis of the results of the questionnaire before and after educating with vegetarian and normal diet to investigate the role of education in increasing the quality of nutrition in pregnant women living on Kish Island.
Method: This study was conducted in the summer and autumn of 2021 on Kish Island to improve the quality of nutrition in pregnant women and women who were planning to become pregnant. In this study, before and after methods were used to measure the effectiveness of the course.
Findings: 38 women aged 25 to 42 years participated in this study. After being informed about their nutritional status by the online questionnaire, online nutrition courses were held for them and the necessary information was sent to them for two months and the quality of their nutrition was re-evaluated through a questionnaire. After classes and trainings, the weekly consumption improved to chicken and meat 21.1%, the daily consumption of fruits and vegetables 22%, the weekly consumption of fish 18.8%, the daily consumption of dairy products19.6%, and the daily consumption of carbohydrates 12.2%. They also found a reduction in sugar consumption to 12.8%.
Conclusion:  The study shows that creating awareness in people through education and reminders and providing a program based on fetal growth and the needs of the mother's body can improve the quality of women's diet.
Keywords: nutrition, pregnancy, diet in pregnancy, vegetarian diets, plant-based diets, micronutrients, fetal development
[bookmark: _Toc85917383]Introduction
          One of the most important parts of human growth and development is healthy nutrition. Good nutrition has an effect on the fetus and maternal health, safer pregnancy, and safer childbirth improve an infant’s immune systems, longer life span, lower risk in diabetes and cardiovascular disease, and other non-communicable diseases. On the other hand, the children with adequate nutrition are healthy and learn better. In general, healthy people are more effective in fighting poverty and more productive in the community (“Nutrition”, n.d.). But today, there are many women who do not get enough nutrients and vitamins during their pregnancy and this leads to many problems in them (Kafatos et al., 1989). 
According to the UNICEF (United Nations International Children's Emergency Fund) data, 11% of Iranian children endure hard underweight and 15% endure short stature (Motedayen, Dousti, Sayehmiri, & Pourmahmoudi, 2019). Today, around the world, malnutrition is a double burden that includes overweight and undernutrition and the rate of it is higher in the low and middle-income countries (“Nutrition”, n.d). Children are a significant percentage of the population and their health is a priority. Almost 100 million children in the world suffer from malnutrition (Motedayen et al., 2019). 
Dr. Branca says today malnutrition is the major cause of death and disease around the world (WHO | Malnutrition Is a World Health Crisis, n.d.). As the source of many of malnutrition in adults is from mothers during pregnancy, so attention to this subject is really important and needs more planning (Cetin et al., 2019).
In recent years, the tendency of people to be vegetarian is increasing day by day, and recent research suggests that vegetarian nutrition can be used to treat many diseases, especially coronary heart disease, diabetes, and cancer, but there are concerns about deficiencies in vitamins such as iron, vitamin D, calcium, iodine, omega-3, B12, and protein in vegetarians yet. Today, researchers have stated that having a complete and proper vegetarian diet will not cause a deficiency of these vitamins, and mother and baby can go through pregnancy in perfect health. Therefore, having a complete and healthy diet for both vegetarian and omnivorous mothers can play a great role in reducing the diseases caused by malnutrition. (Sebastiani et al., 2019). 
[bookmark: _Toc85917384]Literature review
          Recent research show that poor nutrition during pregnancy has bad effect on fetus. According to this data, some researcher collected a dietary history of 216 pregnant women. They divide them to five groups according to their nutrition. Excellent, fair to good, fair, fair to poor and very poor groups. They examined all infants (216) after they born for two weeks. According to this study, there were significant relationship between nutrition during pregnancy and physical condition of infants (Burke et al., 1943). 
Kusin and his team in another study showed that study about this subject. According to the controlled randomized study in Madura, pregnant women in last trimester of pregnancy received low LE or high HE energy supplement. They study effect of this intervention on fetus's growth for first 5 years of their life. Infant’s growth measured at 4 weeks until 12 month of age and after that it measured every three months. The results show that that children were taller and heavier than other groups. At the end, they mention energy supplementation is effective to decrease malnutrition and increase postnatal growth (Kusin et al., 1992). 
Also, Epidemiologic studies showed the association between occurrence of asthma and maternal nutrition during pregnancy (Beckhaus & teammate, 2015). Beckhaus and team all on 2015 pay attention to this subject. They study 120 article, abstracts, and citations, and 32 studies about this subject. They collected information of vitamins, food groups and nutrition during pregnancy. The result show that having nutrition full of E, D, zinc and vitamins have protective effect on childhood asthma but there is no association between this vitamins and asthma.
In addition, into 2008,  Yajnik and associate, study about level of vitamin B12 on 700 pregnant women in six villages. They measured vitamin B12, methylmalonic acid and tHcy at 18 and 28 weeks during pregnancy.  The results show that 2/3 of mothers had low vitamin B12, 30% had raised tHcy concentrations and 90% had high MMA. At the end, they mention that high folate level and Low maternal vitamin B12 can be effective on type 2 diabetes and incidence of obesity (Yajnik et al., 2008, p. 12).
Another factor was the effect on blood pressure. According to the study on 2008, 256 of pregnant women divided to three groups randomly. Groups were include diet/probiotics, diet/placebo and control/placebo. Blood pressured recorded in infants of these mothers when their infants were six months via automated oscillometric DINAMAP R. the result show that there is not association between maternal fat intake and infants’ blood pressure but there were association between maternal carbohydrate intake and infants’ blood pressure and reverse association between using of fruits during pregnancy and infants’ systolic blood pressure (Aaltonen et al., 2008).
According to the research into 2020, many of the women in the study did not have enough information about correct nutrition during pregnancy and it is cause of many of poor nutrition during pregnancy. Nutritional Knowledge in pregnant women and their physicians is really important. Researcher used of mixed methods for design this study. All the participants in this study were from maternity hospital in Australia (Melbourne). At the first the knowledge about nutrition during pregnancy checked via questionnaire of 202 pregnant women and physicians followed by interviews. The result showed although  the physicians had enough knowledge but they did not fair it with the pregnant woman (Pregnancy Nutrition Knowledge and Experiences of Pregnant Women and Antenatal Care Clinicians: A Mixed Methods Approach. - PubMed - NCBI, n.d.)
Finally, the nutritional program for pregnant woman in rural county of Florina and some developing countries showed the information on nutrition is very effective on fetus health and weight. On the other hand, it also reduced infant mortality and reduced preterm birth rates (Kafatos et al., 1989),(Girard & Olude, 2012). So, intervention method in this proposal, design according to research in 2020 on Australia via nutrition program.
[bookmark: _Toc85917385]Intervention Method 
Method of implementation. This proposal designed, according to the nutrition intervention method, is to achieve the objective. As previously mention some research showed that effective nutrition session for pregnant women is useful, this proposal consists of teaching proper nutrition to pregnant women via pregnancy online classes. First, before the sessions, the nutritional status of pregnant women was measured and recorded through a questionnaire. Then, nutrition classes were held, and at the end, a program including the number and sort of daily vitamins needed and the substances in which these substances are present was presented separately for carnivores and vegetarians, and after passing one to two months, their nutritional status was re-evaluated with a questionnaire.
Statistical Methods. Since nutrition during pregnancy is very important and as mentioned before in pregnancy classes there is not enough information about this subject, also there are many pregnant women on Kish Island who do not have the necessary knowledge about nutrition, these classes are provided for all people and there is no separation between pregnant women so that the program can improve the nutrition of all mothers. For measure the effect of healthy nutrition on fetal health use of “before and after” method in this intervention. 
Study populations. The study population consisted of 25 women who were either pregnant or planning to become pregnant. First, the target population was to be selected from among women who were referred to Kish Hospital, but due to the lack of cooperation of the hospital, the people were collected from Instagram and WhatsApp groups.
Since Kish Island has deprived areas where people with low education and poor financial status live there, the participants in this study chose mostly Kish natives so according to this study, they could aware of the importance of nutrition in this period and awareness from the properties of materials to improve the quality of their nutrition.
Data Collection.  Since this study was conducted during the Covid 19, the sample population was a bit difficult to collect because in the time before Covid 19, pregnancy classes were held in person at Kish Hospital, but due to the outbreak of the Coronavirus, the classes were closed. And there was no substitute for it, so access to doctors, midwives, and pregnant women was very limited.
Based on this, I went to the hospital and talked to the secretary of the women's ward, showed the questionnaire, and talked about the objectives of the research, but they said that they were not allowed to do so. Then I talked to the female doctors and gave the necessary explanations, but they still said that they were not allowed to do this. I also talked to the head of the hospital and the person in charge of the investigation, but I was still not allowed to communicate with the pregnant women at the hospital.
Based on this, I became a member of midwifery groups and female doctors on Instagram, and there I left a message for pregnant women. I also became a member of Kish Midwifery Groups in WhatsApp and sent messages to eligible women in the groups so that I could eventually reach the target community.
[bookmark: _Toc85917386]Study design
Nutrition program. The program included information on proper nutrition during pregnancy and pre-pregnancy provided by audio files. The information and items provided in the files were in accordance with the instructions of nutritionists for carnivores and vegetarians.
The program was implemented in such a way that at first, the questionnaire form, which was prepared online, was provided to the women along with the necessary explanations. Then the video files that came with the audio were sent to people on WhatsApp. This way, women could access these files during pregnancy and use them whenever they wished.
The files were planned according to a specific process and presented in such a way that at first a brief description of the current state of nutritional conditions in Iran, the effects of maternal malnutrition on the fetus and its effect on the infant and after birth, the effect of proper maternal nutrition on Fetal growth and future physical and mental development of the fetus were presented.
[bookmark: _GoBack] After that, detailed information including vitamins, minerals, proteins, fats, and essential carbohydrates needed during this period was provided on a month-by-month basis based on the needs of the mother and fetus. Also, issues such as proper nutrition during gestational diabetes, fetal weight loss diet, supplements, should not during pregnancy, nutrition during constipation and nausea, childbirth, and proper nutrition to increase breast milk were also discussed. Finally, daily nutrition programs for vegetarians and carnivores were sent separately.
Because vegetarianism is so popular today, and the American Academy of Nutrition and Dietetics states that well-planned vegetarian diets are appropriate for all stages of a person's life, including pregnancy and breastfeeding, so, vegetarian nutrition is also planned and included in this article. This nutrition program for vegetarians designed based on five food groups. All meals listed are the minimum meals of each food group. If you do not gain weight at the recommended rate, you should eat more meals from the food groups. Be sure to choose a variety of foods from each food group.(Vegan Pregnancy Nutrition, n.d.)
In addition to the items in this diet plan, pregnant women should also take supplements during pregnancy to provide vitamins and minerals such as iron, zinc, iodine, vitamin B12 and vitamin D. Supplemental DHA is also recommended during pregnancy.
Below you can see some of the items on which nutrition classes were developed:
Even if you have a healthy diet during and before pregnancy, you need to avoid certain foods during pregnancy because your body's desires are constantly changing and the growing fetus needs a variety of different foods. Will find. You do not need to follow a strict diet during this period, but it is better to think a little more about your food choices. Here are seven tips for eating healthier during pregnancy. These seven advisers, adapted from The Whole Pregnancy Handbook by Joel M. Evans, M.D., and Robin Aronson, will help you improve your eating routins.(7 Detox Food Swaps to Make During Pregnancy, n.d.)
1: Instead of rice, white pasta, and bread, used brown rice and pasta, and whole-grain bread. The fiber in them gives you energy and helps prevent constipation, which is one of the most common problems in pregnancy.
2: Use organic fruits and vegetables as much as you can. Organic products are generally more expensive but more useful due to the lack of pesticides. If you cannot use organic products, be sure to wash fruits and vegetables well to remove chemicals. The deeper the color of the vegetables, the more nutrients you get.
3: Reduce salt intake as much as possible. For some women, high salt intake during pregnancy can lead to high blood pressure. Highly processed foods are high in salts, such as canned soups, packaged foods, and frozen dinners. These foods are low in nutrients and vitamins but contain large amounts of fat, sugar, salt, and calories, all of which are harmful to the body. You can have a delicious meal or snack once a week.
4: Avoid foods that contain chemical additives, such as artificial colors, flavors, and refined sugars. These substances can cause your child problems in the future such as stomach pain, migraines, and insomnia.
5: If you are a carnivore, be sure to eat hormone-free meat and chicken during pregnancy. If you follow a vegetarian diet, you can get the proteins that you need from beans, nuts, grains, legumes, soy products, iron-fortified cereal, dried apricots and figs, blackstrap molasses, and quinoa.
6: Be careful to choose fish. Although fish is a very good source of omega-3s and is very important for the mother's heart and immune system and the growth of the baby, many fish contain mercury, toxins, and pesticides that can damage the brain and nervous system. Farmed trout or catfish and wild Alaskan salmon and halibut are good sources. If you follow a plant-based diet, you can get the omega-3s your body needs from ground walnuts and flaxseed.
7: Water intake during pregnancy is very important. In this regard, daily consumption of three liters of water equivalent to thirteen glasses of water per day is recommended for pregnant women. Try to replace water with other drinks most of the time and make sure the water you drink is healthy.
Tip: Women with normal weight get gain between 25 and 35 pounds normally during pregnancy. (Consult a doctor or midwife if you are 28-40 pounds underweight and 15-25 pounds overweight).
Calorie intake: Pregnant women should add 300 calories a day to their diet in the second and third trimesters of pregnancy.(Vegetarian Pregnancy 101, n.d.)
Also, pregnant women and women who are planning to become pregnant should avoid alcohol and alcoholic beverages, including beer, wine, mixed drinks and malt beverages. Even moderate alcohol consumption can cause developmental, mental, and behavioral problems in fetal.
Pregnant mothers should be careful in consuming caffeine too. Consumption of caffeine up to about two cups equal to 8 ounces of coffee is not a problem (Nutritional Needs During Pregnancy, n.d.)
Gantt chart:
	Started on 20۲1
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	July
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	Compiling the contents of educational classes
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	Collecting data
	
	
	
	
	
	
	
	
	
	

	Hold classes and submit a nutrition plan
	
	
	
	
	
	
	
	
	
	

	Re-submit the questionnaire
	
	
	
	
	
	
	
	
	
	

	Data recording and analysis and review of results
	
	
	
	
	
	
	
	
	
	



Body health. Gynecologists or midwives via comparing nutrition test check the nutrition situation of pregnant women in two parts. Nutrition test check level of complete nutrition that need for fetal growth in pregnant women and is include some factors such as age, height, weight, number of pregnancies, week of pregnancy, specific complication, history of a specific illness, blood pressure, foods that the mother does not like (for Replacing foods that have the same vitamin that needed for the mother and fetal), check using necessary vitamins, part for writing a daily diet and a picture of the latest test.
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Part A:
Regarding the Demographic Profile (Table 1):  The total number of participants in this questionnaire was 38 women, 17 of whom were in pre-pregnancy and 21 of whom were during pregnancy. Their age range was between 27 and 42 years. The highest number of participants were 29-year-old women with 6 people, 15.8%. The majority of the population was pregnant women on Kish Island with 36 (92.1%). Of the 38 women who participated in the questionnaire, the majority were omnivores, representing 35 (92.1%) of the population, and only three (3.9%) declared a vegetarian diet. The highest weight was women weighing 56 (7.9%, three people), 60 (7.9%, three people), 62 kg (7.9%, three people) and 73 kg (7.9%, three people). ) Were registered. Among these, the lowest weight belonged to a woman with a value of 47 kg (2.6%) and the highest weight belonged to a woman weighing 97 kg (2.6%).
Among the participants' heights, the lowest height was related to two women with a height of 150 cm (5.3%) and the highest height was related to a woman with a height of 176 (2.6%) and the highest frequency was related to five women with a height of 168 ( 13.2%) has been registered.
Table 1:
Demographic Information about Participants (N=38)

Items                                                                                                                                         Frequency %
Age
	25
	1 (2.6%)

	27
	2 (5.3%)

	28
	5 (13.2%)

	29
	6 (15.8%)

	30
	4 (10.5%)

	31
	6 (15.8%)

	32
	2 (5.3%)

	34
	3 (7.9%)

	35
	3 (7.9%)

	36
	2 (5.3%)

	37
	3 (7.9%)

	42
	1 (2.6%)


Birth Place
	Kish Island
	35 (92.1%)

	Other Cities
	3 (7.9%)



1. Do you have any special dietary requirements (eg. vegetarian, vegan, allergies)? 
	Normal Diet
	35 (92.1%)

	Vegetarian Diet
	3 (7.9%)



2. What is your: 
     a. Weight................. kgs
	47
	1 (2.6%)

	48
	1 (2.6%)

	49
	1(2.6%)

	52
	2 (5.3%)

	54
	1 (2.6%)

	56
	3 (7.9%)

	57
	1 (2.6%)

	58
	1 (2.6%)

	59
	2 (5.3%)

	60
	3 (7.9%)

	62
	3 (7.9%)

	63
	2 (5.3%)

	65
	2 (5.3%)

	67
	2 (5.3%)

	68
	1 (2.6%)

	69
	1 (2.6%)

	71
	2 (5.3%)

	72
	1 (2.6%)

	73
	3 (7.9%)

	75
	1 (2.6%)

	82
	1 (2.6%)

	85
	1 (2.6%)

	88
	1 (2.6%)

	97
	1 (2.6%)


     b. Height ................. m
	150
	2 (5.3%)

	154
	1 (2.6%)

	156
	2 (5.3%)

	157
	4 (10.5%)

	158
	2 (5.3%)

	159
	1 (2.6%)

	160
	4 (10.5%)

	162
	2 (5.3%)

	163
	3 (7.9%)

	165
	4 (10.5%)

	166
	2 (5.3%)

	168
	5 (13.2%)

	170
	3 (7.9%)

	172
	1 (2.6%)

	173
	1 (2.6%)

	176
	1 (2.6%)

	
	


Quality of diet 
Information on the quality of women's diet during or before pregnancy (Table 2): Of the 38 participants in this questionnaire, the majority (71.1%) said that they do not eat meat or poultry two or three times a week. And only (28.9%) regularly use chicken and meat on a weekly basis. Also, among the total participants in this questionnaire, the majority (52.6%) do not consume fruits and vegetables on a daily basis. Another case concerns the consumption of fish once or twice a week. According to the recorded statistics, out of 38 women, 15 of them (39.5%) eat fish weekly and the majority of them (57.5%) They do not eat fish on a weekly basis. Regarding daily dairy consumption, the majority of people answered positively (52.6%) and (47.4%) recorded no daily consumption. Daily intake of complete carbohydrates is very low among the sample population and the majority (78.9%) do not consume complete carbohydrate-containing substances on a daily basis. Snacks and sweets have also been reported in small amounts, and the majority of people (68.4%) consume sweets and sugars less than five times a week.

Table 2:
Questions Regarding Quality of diet 
Item                                                                                                                                             Frequency %
Do you eat meat or chicken 2-3 times per week?  
	    Yes
	11 (28.9%)

	    No
	27 (71.1%)


Do you regularly eat more than 2 – 3 portions of fruit or vegetables per day?  
	     Yes
	18 (47.4%)

	     No
	20 (52.6%)



Do you eat fish at least 1-2 times per week?  
	     Yes
	15 (39.5%)

	     No
	23 (57.5%)


Do you consume dairy products (such as milk, cheese, and yogurt) every day?  
	    Yes
	20 (52.6%)

	    No
	18 (47.4%)


Do you eat whole grain carbohydrate foods (brown bread, brown pasta, brown rice or other) at least once a day?  
	   Yes
	8 (21.1%)

	   No
	30 (78.9%)


Do you consume packaged snacks, cakes, pastries or sugar-sweetened drinks less than 5 times a week?  
	   Yes
	12 (31.6%)

	   No
	26 (68.4%)

	
	


Vitamins
Information on the quality of women's vitamins during or before pregnancy (Table 3): The majority of women (65.8%) took folic acid supplementation before pregnancy and the first trimester of pregnancy. Most of the women who participated in the questionnaire (89.5%) were not exposed to the sun regularly (10-15 minutes per day) and only (10.5%) were regularly exposed to the sun. Most of them (55.3%) have been examined by a doctor and are under the supervision of a doctor, and 10% of them have registered hemoglobin above 110 g/l.

Table 3:
Questions Regarding vitamins 
Item                                                                                                                                             Frequency %

 If you are pregnant, did/do you take folate/folic acid supplements in pre-pregnancy and in early pregnancy (first 12weeks)?  
	     Yes
	25 (65.8%)

	     No
	13 (34.2%)


  Do you get regular exposure to the sun (face, arms and hands for at least 10-15 mins per day)?  
	     Yes
	4 (10.5%)

	     No
	34 (89.5%)


Has the doctor/nurse tested your hemoglobin (level of iron in the blood)?  
	     Yes
	21 (55.3%)

	     No
	17 (44.7%)



(Health care professional to complete) If yes, is it more than 110 g/l?  
Enter the value: .................
	Yes
	10 (26.3%)

	No
	20 (73.7%)

	
	


Part B:
After the participants filled out the form, training classes and nutrition program were sent to them and materials remind them in WhatsApp for two months. They were then asked to re-fill out and submit the online nutrition form during pregnancy. During this process, two participants were not followed up because they had entered the incorrect contact number in the questionnaire, so the questionnaire was reloaded. Questionnaire was answered by thirty-six people in the second times. In the following tables you can see the results of the training course.  Individual characteristics of individuals are not listed in the following tables to prevent duplication.
Quality of diet 
Information on the quality of women's diet during or before pregnancy (Table 4): Among the 36 people participating in the second series of the questionnaire and after passing the training classes, the number of people who ate chicken or meat two or three times a week increased from 11 (28.9%) to 18 (50%). . Among this population, the number of people who ate fruits and vegetables more than two times three times a day changed from 18 (47.4%) to 25 (69.4%). The number of people who ate fish at least once or twice a week increased from 15 (39.5%) to 21 (58.3%). Also, 20 (52.6%) of people who used to consume dairy products daily changed to 26 (72.2%). It reached 12 (33.3%) and the number of people who reduced their sugar intake was recorded from 12 (31.6%) to 16 (44.4%).
Questions Regarding Quality of diet 
Table 4
Item                                                                                                                                             Frequency %
Do you eat meat or chicken 2-3 times per week?  
	    Yes
	18 (50%)

	    No
	18 (50%)


Do you regularly eat more than 2 – 3 portions of fruit or vegetables per day?  
	     Yes
	25 (69.4%)

	     No
	11 (30.6%)



Do you eat fish at least 1-2 times per week?  
	     Yes
	21 (58.3%)

	     No
	15 (41.7%)


Do you consume dairy products (such as milk, cheese, and yogurt) every day?  
	    Yes
	26 (72.2%)

	    No
	10 (27.8%)


Do you eat whole grain carbohydrate foods (brown bread, brown pasta, brown rice or other) at least once a day?  
	   Yes
	12 (33.3%)

	   No
	24 (66.7%)


Do you consume packaged snacks, cakes, pastries or sugar-sweetened drinks less than 5 times a week?  
	   Yes
	16 (44.4%)

	   No
	20 (55.6%)

	
	


Vitamins
Information on the quality of women's vitamins during or before pregnancy (Table 5): Of the 36 people who took part in the second questionnaire, the number of people who recorded folic acid intake remained unchanged, and the same number of 25 (65.8%) remained the same. The number of people who were exposed to the sun for 10-15 minutes a day changed from 4 (10.5%) to 8 (22.2%). The hemoglobin test rate remained constant at 21 (55.3%) and at 10 (26.3%).
Questions Regarding vitamins 
Table 5
Item                                                                                                                                             Frequency %

 If you are pregnant, did/do you take folate/folic acid supplements in pre-pregnancy and in early pregnancy (first 12weeks)?  
	     Yes
	25 (65.8%)

	     No
	13 (34.2%)


  Do you get regular exposure to the sun (face, arms and hands for at least 10-15 mins per day)?  
	     Yes
	8 (22.2%)

	     No
	28 (77.8%)


Has the doctor/nurse tested your hemoglobin (level of iron in the blood)?  
	     Yes
	21 (55.3%)

	     No
	17 (44.7%)



(Health care professional to complete) If yes, is it more than 110 g/l?  
Enter the value: .................
	Yes
	10 (26.3%)

	No
	20 (73.7%)



[bookmark: _Toc85917388]Discussion
Nutrition during pregnancy
This study tried to be effective in improving the quality of nutrition in pregnant and pre-pregnancy women in Kish Island and to achieve this goal used training classes and sending a nutrition program. In Iran, there is evidence that 11% of Iranian children are underweight and 15% are short (Motedayen, Dousti, Sayehmiri, & Pourmahmoudi, 2019). Since Kish Island has weak areas in terms of nutrition, literacy and awareness, it was decided to improve their nutrition through this. On the other hand, since it was estimated that people were in financial trouble, an attempt was made to introduce low-cost nutrients to improve the quality of women's nutrition to make it easier for them to access. Based on this, classes and diet plan were organized and presented based on two types of vegetarian and carnivorous nutrition.
Although the project faced many problems such as lack of cooperation from hospital staff, doctors, health centers and lack of trust of many mothers, but after the project showed the results of improving the quality of nutrition in pregnant women.
The feedback provided during the project also indicated the great need for this program, especially during the Quaid 19 era. Many mothers asked about the cost of the classes and were very pleased that it was free. They were happy with their nutrition, and some wanted to form a group on WhatsApp or Telegram so that they could use the program regularly.
Training classes in general were able to improve 38% of women's nutrition quality. 7 people (21.1%) ate chicken and meat two or three times a week, 7 people (22%) ate fruits and vegetables daily, 6 people(18.8%) ate fish weekly, 6 people (15.6%) ate fish 6 times (12.2%) a week. Who consumed dairy daily, 4 were (12.8%) added to those with low sugar intake and 4 (11.7%) were added to the number of people who were exposed to the sun daily.
During the study, two participants were excluded from the study due to failure to provide the correct contact number and it was impossible to continue access to them.
Although the nutrition of women in this area was not as poor as expected, but the project was able to improve the quality of nutrition in women to some extent.
[bookmark: _Toc85917389]Conclusion: 
The findings of this study showed that pregnant women living on Kish Island need information and education about nutrition during pregnancy, especially during the Quaid 19 period when hospital nutrition classes were closed and as a result pregnant women had no source of information. They do not have enough about healthy nutrition and diet. Consumption of nutrients such as fruits and vegetables, complete carbohydrates, supplements, fish, poultry and meat, dairy and sugars need attention and care, and the good thing is that women in any situation from there They care about their fetues, they improve their performance, and in this regard, holding educational classes and informing them, as well as providing a nutrition program can help them a lot and improve their lifestyle.
Research achievements. As mention before, nutrition situation in Kish Island is not suitable on the other hand, attention to this important problem is very low in pregnant women class. So, this proposal with using of pregnant women class that are forced today, try to teach about consequences of not having proper nutrition, the effects of maternal nutrition on fetal development and teach suitable nutrition to pregnant women. So, it can be more useful for decreasing malnutrition between pregnant woman and infant in Kish Island. 
Limitations: Since this research was conducted during the Quaid 19 era, access to pregnant women was very difficult because mother-child classes were not held in the hospital, so access to pregnant women was difficult. On the other hand, the hospital don’t cooperated to carry out this project. As a result, the community of this project was found through WhatsApp and Instagram groups. Another limitation was the lack of cooperation of mothers. As there was no meeting with the mothers in person and they did not know the researcher, they did not cooperate to participate in the project, and out of the approximately seventy people who were invited to participate in the project, only thirty-eight accompanied. On the other hand, the small population of Kish was another issue that hampered joined more population in the project. On the other hand, the conditions of society in the time of Quid 19 had made fewer couples think about having children. All of this prevented the case population from being able to include more women.
Recommendation for Future Studies: Since the amount of cooperation in the project is largely related to the trust of people, it is suggested that if you want to repeat this project,  in a suitable atmosphere to get acquainted with each person before inviting to cooperate, or do this project by Collaborate hospital staff who women trust them.





[bookmark: _Toc85917390]Appendix
The Questionnaire:
	Healthy mother, healthy baby
Nutritional questionnaire for pre-pregnant / early pregnant women

	Good nutrition in the mother both before and during pregnancy is important in ensuring healthy outcomes for her baby. This questionnaire is designed for women to complete in conjunction with her health care professional in order to assess whether nutritional intake is sufficient, and provide a basis for the health care professional to advise where changes need to be made (if applicable). For the woman to complete in conjunction with their health care professional:

	1.) Do you have any special dietary requirements (eg. vegetarian, vegan, allergies)? If yes, please list below:


2.) What is your: a. Weight ................. kgs
 b. Height ................. m
c. (Health care professional to complete): Divide weight in kg by height in metres² (m²), then divide the answer by your height again to get your BMI. Your BMI is ................. kg/m2

3.) Quality of diet
 i) Do you eat meat or chicken 2-3 times per week? Yes / No ii) 
Do you regularly eat more than 2 – 3 portions of fruit or vegetables per day? Yes / No iii) 
Do you eat fish at least 1-2 times per week? Yes / No iv) Do you consume dairy products (such as milk, cheese, yogurt) every day? Yes / No v) 
Do you eat whole grain carbohydrate foods (brown bread, brown pasta, brown rice or other) at least once a day? Yes / No vi)
Do you consume packaged snacks, cakes, pastries or sugar-sweetened drinks less than 5 times a week? Yes / No
4.) What is your:
 i) If you are pregnant, did/do you take folate/folic acid supplements in pre-pregnancy and in early pregnancy (first 12weeks)? Yes / No
 ii) Do you get regular exposure to the sun (face, arms and hands for at least 10-15 mins per day)? Yes / No
 iii) Has the doctor/nurse tested your haemoglobin (level of iron in the blood)? Yes / No
 (Health care professional to complete) If yes, is it more than 110 g/l? Yes / No 
Enter the value: .................
 If you have answered No to any of the questions in section 3 or 4 your nutritional status may need to be assessed in more detail.

   https://www.figo.org

Diet programs


Nutrition tables: 
List of some Micronutrients essential During Pregnancy for normal diet.
	Nutrient
	Recommended intake (per day)
	Normal Source


	Energy
	WK0-10: 104
WK10-20: 345
WK20-30: 382
WK30-40: 292
	[bookmark: _Toc85917391]Carbohydrates, Fat, and Protein


	Protein
	 WK0-10: 3-6
WK10-20: 10.3
WK20-30: 26.7
WK30-40: 34
	lean meats – beef, lamb, veal, pork, kangaroo
poultry – chicken, turkey, duck, emu, goose, bush birds
fish and seafood – fish, prawns, crab, lobster, mussels, oysters, scallops, clams
eggs
dairy products – milk, yoghurt (especially Greek yoghurt), cheese (especially cottage cheese)
nuts (including nut pastes) and seeds – almonds, pine nuts, walnuts, macadamias, hazelnuts, cashews, pumpkin seeds, sesame seeds, sunflower seeds
Legumes and beans – all beans, lentils, chickpeas, split peas, tofu.

	Carbohydrate
	175 g
	[bookmark: _Toc85917392]Bread, beans, milk, popcorn, potatoes, cookies, spaghetti, soft drinks, corn, and cherry pie, Sweet potatoes, beets, quinoa, brown rice, oats, bananas, apples, mangos, dates, raising, beans, lentils.


	Iron
	3-6 mg/kg
	Red meat, fish, chicken, nuts, dark vegetables, legumes

	Iodine
	150 micro g
	Milk, shrimp, bananas, iodized salt, turkey, dried plums, boiled eggs, dried seaweed, cod, white beans, tuna, yogurt, strawberries, crabs, cheddar cheese.

	Zink
	13 g (for 14-18 years old girl)
11 mg ( for women)
	Mushrooms, radishes, peas, basil, almonds, cashews, eggs, liver, legumes, pumpkin seeds, avocado

	Vitamin A
	750 mg(for 14-18 years)
770 mg (for older women)
	Beef liver, cod liver oil, carrots, spinach, tomatoes, apricot leaves, cantaloupe

	Vitamin C
	85-90 mg
	Guava, red pepper powder, yellow bell pepper, cauliflower, fresh thyme, Brussels sprouts, kale, green peppers, fresh parsley, mustard leaves, fortified cereals, dried rosemary, turnip leaves, watercress, broccoli, kiwi, pineapple, tomatoes, red cabbage, papaya, strawberries, onions, warmth, basil, coriander, cloves, mango, saffron, oranges.

	Calcium
	1300 micro gr(for 14-18 years old girls)
1000 micro gr(for older)

	Grains(Poppy, sesame, chia),Sardines & fish, Beans &,lentils, Almond, Dark leafy vegetables, Broccoli, Cabbage, Figs, Tofu cheese, White horseradish

	E
	15 mg
	Almonds, peanuts, Brazil nuts, cashews, hazelnuts, pine nuts, pistachios, sunflower seeds and pumpkin seeds, olive oil, coconut oil, sunflower oil, avocado, papaya, mango, kiwi, olives, apricots, raspberries, beet leaves, Spinach, broccoli, parsley, red bell pepper, tomato, asparagus, peas, soybeans, red beans, white beans, pinto beans, and lentils.

	Folic acid
	300-600 micro gr
	Beans, peas, lentils, eggs, asparagus, Brussels sprouts, Brussels sprouts, citrus fruits, beets, nuts, and wheat germ.



Nutrition plan for vegetarian pregnant:
 List of some Micronutrients essential During Pregnancy for normal diet.
	Nutrient
	Recommended intake (per day)
	Vegan source

	Grains
	6
	Breads, tortillas, crackers, bagels, rolls, pastas, rices, cereals, quinoa, and other foods made from grains. Choose whole grains as often as possible. A serving from this group is a slice of bread; a tortilla or roll; 1⁄2 cup of cooked cereal, grain, or pasta; or 1 ounce of ready-to-eat cereal. This food group provides carbohydrates, calories, fiber, B vitamins, iron, and some protein. Fortified cereals can supply other vitamins and minerals.

	Dried Beans, Nuts, Milks, and Other Protein-Rich Foods
	7
	Many foods in this group also supply iron and zinc, and some foods are fortified with calcium, vitamin D, and vitamin B12. A serving from this group is 1⁄2 cup of cooked dried beans or peas; 1⁄2 cup of tofu, TVP, or tempeh; 1 ounce of veggie “meat”; 2 tablespoons of nut or seed butters; 1⁄4 cup of nuts or soy nuts; or 1 cup of fortified soy milk.
The Vegan Food Guide for Pregnancy can also be used when you are breastfeeding. For most food groups, eat the same amounts as you did when you were pregnant. Choose one more serving of protein-rich foods, continue to use prenatal vitamins, and add foods as needed to prevent excess weight loss.


	Vegetables
	4
	
All vegetables, from asparagus to zucchini. Vegetables can be eaten raw or cooked. A serving from this group is 1⁄2 cup of cooked vegetables or 1 cup of raw vegetables. Be sure to include some nutrient-rich dark-green vegetables and deep-orange vegetables often. This food group is an especially good source of fiber and vitamins A and C; it supplies some iron and zinc.

	fruits
	2
	Fruits are especially good sources of vitamins C and A; they also provide fiber and B vitamins. This group includes fresh, frozen, canned, and dried fruits and fruit juices. A serving from this group is a piece of medium fruit; 1⁄2 cup of cut-up or canned fruit; 1⁄4 cup of dried fruit; or 1⁄2 cup of fruit juice.

	fats
	2
	This group provides calories, vitamin E, and essential fatty acids. Foods in this group include oils, vegan salad dressings and mayonnaise, vegan margarine, and vegan cream cheese. A serving of any of these foods is 1 teaspoon.

	Calcium
	6
	Cooked collards or turnip greens: Serving size: 3⁄4 cup
 Cooked kale or broccoli rabe: Serving size: 1 cup
 Cooked bok choy, okra, or mustard greens: Serving size: 1 cup
Cooked broccoli: Serving size: 21⁄2 cups
Calcium-fortified juice (orange or vegetable) or milk (soy, almond, etc.): Serving size: 4 ounces
Calcium-fortified vegan yogurt: Serving size: 3 ounces
Calcium-fortified vegan cheese: Serving size: 3⁄4 ounce
Tofu: Serving size: 2 ounces
Tempeh: Serving size: 3⁄4 cup
Almonds: Serving size: 6 tablespoons
Almond butter or tahini: Serving size: 21⁄2 tablespoons
Cooked dried beans: Serving size: 11⁄2 cups (1 cup soybeans)
Dried figs: Serving size: 10
English muffin made with calcium propionate: Serving size: 11/2
Blackstrap molasses: Serving size: 2 teaspoons
Calcium-fortified energy bar: Serving size: 1⁄2



The Assent Form: I am Noosha Rahimi who is doing an project about the nutrition of pregnant women on Kish Island. During this research, a questionnaire will be provided to you online that will include information about your nutrition style.
 After filling out the form, ten class files (40 minutes in total) will be sent to you along with audio and video, which contain information such as the importance of nutrition during pregnancy, ingredients needed during pregnancy and before pregnancy, essential supplements in This period will be the do's and don'ts of pregnancy, childbirth and breastfeeding, pregnancy and pre-pregnancy problems.
 The nutrition plan will then be sent to you based on your diet (vegetarian or carnivorous) and you can learn about the nutrients your body needs. After one to two months, the quality of your nutrition will be checked online again through a questionnaire.
All your information will be kept confidential. Your contact number has been added to the form just to send applications and contact you. If you wish, you can enter your name alias in the form.
Thank you very much in advance for your cooperation.
If you have any questions, please contact me: 09126947727. Noosha Rahimi

[bookmark: _Toc85917393]References
7 Detox Food Swaps to Make During Pregnancy. (n.d.). Parents. Retrieved May 16, 2021, from https://www.parents.com/pregnancy/my-body/nutrition/detox-foods-for-pregnancy/
Aaltonen, J., Ojala, T., Laitinen, K., Piirainen, T. J., Poussa, T. A., & Isolauri, E. (2008). Evidence of Infant Blood Pressure Programming by Maternal Nutrition during Pregnancy: A Prospective Randomized Controlled Intervention Study. The Journal of Pediatrics, 152(1), 79-84.e2. https://doi.org/10.1016/j.jpeds.2007.05.048
Beckhaus, A. A., Garcia‐Marcos, L., Forno, E., Pacheco‐Gonzalez, R. M., Celedón, J. C., & Castro‐Rodriguez, J. A. (2015). Maternal nutrition during pregnancy and risk of asthma, wheeze, and atopic diseases during childhood: A systematic review and meta-analysis. Allergy, 70(12), 1588–1604. https://doi.org/10.1111/all.12729
Burke, B. S., Beal, V. A., Kirk-Wood, S. B., & Stuart, H. C. (1943). The Influence of Nutrition during Pregnancy upon the Condition of the Infant at Birth. Journal of Nutrition, 26(6), 569–583.
Cetin, I., Bühling, K., Demir, C., Kortam, A., Prescott, S. L., Yamashiro, Y., Yarmolinskaya, M., & Koletzko, B. (2019). Impact of Micronutrient Status during Pregnancy on Early Nutrition Programming. Annals of Nutrition and Metabolism, 74(4), 269–278. https://doi.org/10.1159/000499698
Girard, A. W., & Olude, O. (2012). Nutrition Education and Counselling Provided during Pregnancy: Effects on Maternal, Neonatal and Child Health Outcomes. Paediatric and Perinatal Epidemiology, 26(s1), 191–204. https://doi.org/10.1111/j.1365-3016.2012.01278.x
Kafatos, A. G., Vlachonikolis, I. G., & Codrington, C. A. (1989). Nutrition during pregnancy: The effects of an educational intervention program in Greece. The American Journal of Clinical Nutrition, 50(5), 970–979. https://doi.org/10.1093/ajcn/50.5.970
Kusin, J. A., Renqvist, U. H., Kardjati, S., & Houtkooper, J. M. (1992). Energy supplementation during pregnancy and postnatal growth. The Lancet, 340(8820), 623–626. https://doi.org/10.1016/0140-6736(92)92168-F
Motedayen, M., Dousti, M., Sayehmiri, F., & Pourmahmoudi, A. A. (2019). An Investigation of the Prevalence and Causes of Malnutrition in Iran: A Review Article and Meta-analysis. Clinical Nutrition Research, 8(2), 101–118. https://doi.org/10.7762/cnr.2019.8.2.101
Nutritional Needs During Pregnancy. (n.d.). Retrieved May 18, 2021, from https://www.johnmuirhealth.com/health-education/health-wellness/pregnancy-breastfeeding/nutritional-needs-during-pregnancy.html
Pregnancy nutrition knowledge and experiences of pregnant women and antenatal care clinicians: A mixed methods approach. - PubMed—NCBI. (n.d.). Retrieved January 29, 2020, from https://www.ncbi.nlm.nih.gov/pubmed/29126796
Sebastiani, G., Herranz Barbero, A., Borrás-Novell, C., Alsina Casanova, M., Aldecoa-Bilbao, V., Andreu-Fernández, V., Pascual Tutusaus, M., Ferrero Martínez, S., Gómez Roig, M. D., & García-Algar, O. (2019). The Effects of Vegetarian and Vegan Diet during Pregnancy on the Health of Mothers and Offspring. Nutrients, 11(3). https://doi.org/10.3390/nu11030557
Vegan Pregnancy Nutrition: 5 Food Groups to Work Into Your Diet. (n.d.). Parents. Retrieved May 16, 2021, from https://www.parents.com/pregnancy/my-body/nutrition/vegan-pregnancy-nutrition-5-food-groups-to-work-into-your-diet/
Vegetarian Pregnancy 101: How to Get the Right Nutrients. (n.d.). Parents. Retrieved May 17, 2021, from https://www.parents.com/pregnancy/my-body/nutrition/vegetarian-pregnancy-101-how-to-get-the-right-nutrients/
WHO | Malnutrition is a world health crisis. (n.d.). WHO. Retrieved January 5, 2020, from http://www.who.int/nutrition/topics/world-food-day-2019-malnutrition-world-health-crisis/en/
Yajnik, C. S., Deshpande, S. S., Jackson, A. A., Refsum, H., Rao, S., Fisher, D. J., Bhat, D. S., Naik, S. S., Coyaji, K. J., Joglekar, C. V., Joshi, N., Lubree, H. G., Deshpande, V. U., Rege, S. S., & Fall, C. H. D. (2008). Vitamin B12 and folate concentrations during pregnancy and insulin resistance in the offspring: The Pune Maternal Nutrition Study. Diabetologia, 51(1), 29–38. https://doi.org/10.1007/s00125-007-0793-y
 Beckhaus, A. A., Garcia‐Marcos, L., Forno, E., Pacheco‐Gonzalez, R. M., Celedón, J. C., & Castro‐Rodriguez, J. A. (2015). Maternal nutrition during pregnancy and risk of asthma, wheeze, and atopic diseases during childhood: A systematic review and meta-analysis. Allergy, 70(12), 1588–1604. https://doi.org/10.1111/all.12729





38

