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ABSTRACT 

Background: Obesity has been recognized by the World Health 

Organization as a pandemic nutritional disorder. Egypt has the highest 

levels of overweight and obesity in Africa with 44% and 39% respectively. 

This study was done to assess the effect of the nutritional health education 

program on changing knowledge and attitude and practice towards nutrition 

of mothers during pregnancy and its role on gaining optimal weight. 

Methods: An interventional study (pre-posttest), in Zagazig University 

Antenatal Care Outpatient Clinic. Patients' criteria: 115 pregnant women in 

the first trimester, aged 18-35 years, Nonsmokers, take no medication and 

don’t have any chronic medical disorder with Body mass index (BMI) 

between 18.5 and 24.9 kg/m2. Procedures: Data collection through a 

questionnaire of three parts; women’s characteristics, pretest and posttest, 

the health education sessions were applied on the pregnant women and the 

change was detected. Results: There was statistically significant difference 

in total knowledge from (66.5±28.9) to (117.6±25.3) and total attitude from 

(3.3±2.1) to (9.5±2.8) scores in the pregnant women after the nutritional 

education sessions with improvement from 45.5% to 80.5% and from 

27.3% to 79.2% in knowledge and attitude respectively (p-value  <0.001). 

The change in habits and practice was statistically significant (p-value 

<0.001). The average weight gain of the studied group was (16.1±8.5) kg 

ranged from 9 to 18 kg. Conclusion: The health education sessions were 

effective in improving pregnant women’s knowledge, attitude and practice. 

The healthy diet succeeded in improving gestational weight gain. 

 Key words: weight gain; pregnant women; nutritional education sessions 

 

INTRODUCTION 

besity has been recognized by the World 

Health Organization as a pandemic 

nutritional disorder which represents a 

progressive problem to the health of 

populations of an increasing number of 

countries worldwide [1]. Egypt has the 

highest levels of overweight and obesity in 

Africa with 44% and 39% respectively [2]. 

       WHO, 2016 estimated that 2.8 million 

people die every year as a result of being 

overweight or obese, and that 35.8 million of 

global disability-adjusted life years (DALYs) 

are caused by overweight and obesity [3]. 

       Some complications of obesity for the 

mothers are excessive gestational weight gain 

(GWG) using Institute of Medicine (IOM) 

criteria increases maternal risks for 

preeclampsia, gestational diabetes, caesarean 

section and postpartum weight retention with 

associated long-standing health consequences 

[4-5].  

      Excessive GWG has also been associated 

with complications for the baby, including a 

fourfold increased risk of large-for-

O 

mailto:emsolyman@gmail.com


July.2021 Volume 27 Issue 4                                                                    DOI: 10.21608/zumj.2019.13936.1270 

 

578 Soliman A.m et al.                                                                                                                           

 

gestational-age (LGA) infants [6] and a 

permanent increase in BMI and blood 

pressure and an abnormal metabolic profile in 

childhood and early adult life [7].    

      The burden of obesity in pregnancy 

increases to affect the community as the 

increased risk of abdominal and instrumental 

vaginal delivery [8-9]which in turn leads to 

longer hospital inpatient stays and results in 

an increased overall health service cost . 

     Low GWG is associated with preterm birth 

and increased risk of small-for-gestational-

age (SGA) infants [5]. 

    According to the Institute of Medicine 

(IOM) and the National Heart, Lung, and 

Blood Institute of the National Institutes of 

Health (2009), the recommended weight gain 

for obese women during pregnancy is up to 

6.8 kilograms; for overweight women, gain 

should be from 6.8 to 11.2 kilos and for non-

obese women, between 11.2 to 15.9 kilos 

[10]. 

        Nutrition during pregnancy is an 

important factor for the pregnant women and 

their developing fetus. They must consume 

enough calories and nutrients to provide the 

essential requirements for both themselves 

and the developing fetus. Moreover, adequate 

nutrition during pregnancy is important for 

the development of the placenta, for a healthy 

delivery and for future lactation [11]. 

METHODS 

Study design and settings: An interventional 

study (pre-posttest) was conducted in the 

Antenatal Care Clinic of Obstetrics and 

Gynecology Department at Zagazig 

University Hospitals in the period from May 

2017 to June 2019. 

Target group: pregnant females in the first 

trimester attended the Antenatal Care Clinic 

at Zagazig University Hospitals, aged 18-35 

years, Nonsmokers, take no medication and 

didn’t have any chronic medical disorder with 

Body mass index (BMI) between 18.5 and 

24.9 kg/m2. 

Sample size: Calculated through Open-EPI 

version (3.01), according to the following 

collected data: Assuming that the knowledge 

of pregnant female about healthy nutrition 

during pregnancy was changed from 9% 

before intervention to 31% after intervention 

[12], the power of precision was 80%, and the 

confidence interval was 95%, so the sample 

size was 115 pregnant women. 

Sample technique: systematic random 

selection of the sample population from all 

pregnant females, the selection of the target 

group persisted about 6 months (from July 

2017 to December 2017).  

The recommended weight gain for obese 

women during pregnancy is up to 6.8 

kilograms; for overweight women, gain 

would be from 6.8 to 11.2 kilos and for non-

obese women, between 11.2 to 15.9 kilos. 

Data collection: All participants in the study 

were subjected to a semi-structured 

questionnaire which was used to collect 

information about Socio-demographic data 

such as age, marital status, level of education, 

income, residence, sources of health 

information and service delivery [13]. 

Obstetric history and family history of obesity 

were detected. Another semi-structured 

questionnaire was filled before the health 

education program (pretest) and refilled again 

after the health education program (posttest) 

through face to face interview to assess the 

difference in females’ knowledge about 

healthy food and supplements and effect of 

optimal weight gain. 

     The nutritional education session persisted 

for 20 minutes after collection of data using 

(Health education message) which covered 

knowledge about: 

1- Knowledge about healthy foods, 

importance of calcium intake, importance of 

iron intake and the foods decrease absorption 

of iron, anemia during pregnancy, importance 

of folic acid intake, importance of 

supplementation intake and Knowledge about 

ideal gestational weight gain during 

pregnancy. 

2- Attitude: pregnant opinion about 

importance of getting enough calcium during 

pregnancy, importance of getting enough iron 

during pregnancy, opinion about vulnerability 

of pregnant women to anemia, bad effect of 

anemia on pregnant women and pregnancy 

outcome, the importance of folic acid during 

pregnancy, if supplementation is important 

during pregnancy. 
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3- Definition of obesity in pregnancy, its risk 

factors (modifiable and non-modifiable).   

4- Behavioral practice about avoiding caffeine 

intake and practicing simple physical activity. 

        Through the study, these follow up visits 

ranged in time from 15 to 20 minutes one 

session per month, the patients were taught 

about the healthy balanced diet which must be 

followed. 

Data management and scoring system: The 

collected data were entered, checked and 

statistically analyzed using SPSS program 

(Statistical Package for Social Science) 

version 22.0 [14]. For the statistical 

calculations, data coding was done, and 

qualitative data were represented as 

frequencies and percentages, Chi-square test 

(χ 2) and Mc Nemar test were carried out for 

testing the association between the qualitative 

data. Quantitative data were presented as 

mean, SD and median and compared using 

paired t-test and Wilcoxon signed rank test. 

Correlations were tested by pearson test. The 

test results were considered significant when 

p-value ≤ 0.05. 

Scoring system: 

 i- Scoring socio-economic status: 

- Socio-economic level was classified into 

low, moderate, high level   depending on the 

score calculated using quartiles;  

• score less than 50% (low)= 

˂19.5 

•  score 50%- less than 75% 

(moderate)= 19.6-29.25 

• score 75% and more (high)= 

≥ 29.25 

 -This is the updated scale for assessing the 

socio-economic status [13]. 

ii- Scoring of knowledge and attitude: 

Scoring system for knowledge questions was 

as follows:  

1- Questions with various correct answers: 

Each chosen correct answer took 1 degree. 

2- Questions with yes, don't know and no 

answers were scored as follows: 

Yes = 2, don't know =1, no =Zero. 

Total knowledge about:  

-Healthy foods types was (23), Importance of 

calcium and vitamin D intake was (18), 

Importance of iron intake was (21), Anemia 

was (34), Folic acid was (16), 

Supplementations intake was (18) and 

knowledge about weight gain in pregnancy 

was (16), So total score of all items of 

knowledge about healthy nutrition during 

pregnancy was (146). 

iii- Scoring of attitude: 

 Attitude questions with likert scale as not 

important, important to some extent, 

important, very important answers were 

scored as follows: 

Not important = 0, important to some extent= 

1, important = 2 and very important= 3. These 

questions were (4, 8, 10 and 36), so total 

attitude toward importance of healthy foods 

was (12) 

iii- Scoring of behavior and practice: 

Scoring system for behavior and practice 

questions was as follows:  

1- Questions about how many times: 

In question (35) once daily=3, two or three 

times=2 and more than 3 times=1 in contrast 

with question (38) once daily=1, two times=2 

and three or more than 3 times=3.  

2- Questions with yes and no answers were 

scored as follows: 

Yes = 2 and no =1. 

So total score of all items of behavior and practice 

about healthy nutrition during pregnancy was 

(10) 

Ethical Considerations:  

       An official permission was taken from 

Zagazig University, Faculty of Medicine, 

obstetrics and gynecology department. The 

title and objectives of this study were 

explained to the participants to ensure their 

cooperation and informed consent was 

obtained. The work has been carried out in 

accordance with The Code of Ethics of the 

World Medical Association (Declaration of 

Helsinki) for studies involving humans and 

Institutional Review Board (IRB) of the 

Faculty of Medicine, Zagazig University 

approved the study protocol (No. 3168). An 

informed consent was obtained from all 

participants of this study and they were told 

about the aim of the study, and were informed 

that the data would be used for scientific 

purposes only.  

RESULTS 

         Almost sixty percent (50.9%) of the 

studied group was less than 26 years old 
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(range from 20-37 years old). About (40.9%) 

of them and (50.0%) of their husbands were 

either preparatory or secondary educated. 

More than half of women (69.1%) were 

housewives. The majority of them (70.9.9%) 

were resident of rural areas and half of them 

(50.9%) didn’t have enough income. Half of 

them (48.2%) were of low social class. 

(86.4%) were using audio-visual sources like 

T.V. and radio as sources of health 

information. while only (32.7%) of them were 

using governmental health services. Table 1. 

Fig 1. shows that family history of 

obesity was present on (40.9%) of women 

(mainly first-degree relatives). 

   There was statistically significant difference 

in all items of knowledge of pregnant women 

about health nutrition during pregnancy 

(healthy food, calcium, iron, folic acid and 

supplementation intake, anemia causes and its 

complications and obesity causes and how to 

avoid) from (66.5±28.9) before the health 

education sessions to (117.6±25.3) after them 

with improvement from 45.5% to 80.5%. 

Table 2. 

      The total attitude score of pregnant 

women about health nutrition during 

pregnancy regarding all items (importance of 

calcium, iron, sun exposure and practice 

physical exercise) was statistically significant 

different from 3.3±2.1 before the health 

education sessions to (9.5±2.8) after 

intervention with improvement from 27.3%to 

79.2%. Table 3. 

     The change in habits and practice of the 

pregnant women towards health nutrition 

during pregnancy before and after the health 

education sessions was statistically 

significant. Table 4. 

      The weight gain of the studied group was 

(16.1±8.5) kg ranged from 9 to 18 kg, most of 

the study group (63.6%) had optimal weight 

gain and (31.8%) had over weight gain, while 

only (4.5%) had subnormal weight gain. Fig 

2.  
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Table 1. Socio-demographic characteristics of the studied group: 
 

Variable 

 

The studied group (110) 

mean ± SD 

(Range) 

median 

Age 

(years): 

27.1±4.4 

(20-37) 

26 

 

Variables 

 

NO (110) % 

1- Female age (years): 

>26 

≥ 26 

 

56 

54 

 

50.9% 

49.1% 

2- Education of husband 

Illiterate 

Read and write 

Primary 

Preparatory\secondary 

High 

 

9 

20 

15 

45 

21 

 

8.2% 

18.2% 

13.6% 

40.9% 

19.1% 

3- Education of wife 

Illiterate 

Read and write 

Primary 

Preparatory\secondary 

High 

 

12 

16 

8 

50 

24 

 

10.9% 

14.5% 

7.3% 

45.5% 

21.8% 

4-Occupation of husband 

Unskilled manual worker 

Skilled manual worker or farmer  

Trades/business 

Clerk 

Professional 

21 

39 

39 

7 

4 

 

19.1% 

35.5% 

35.5% 

6.4% 

3.6% 

4-Occupation of wife 

Working 

Housewife 

 

34 

76 

30.9% 

69.1% 

5- Residence  

Rural  

Urban  

 

78 

32 

 

70.9% 

29.1% 

6- Income  

Not enough 

Enough  

Enough and more   

 

56 

54 

0.0 

 

50.9% 

49.1% 

0.00% 

7- Social class  

Low  

Moderate  

High  

 

53 

45 

12 

 

48.2% 

40.9% 

10.9% 

8- sources of health information 

-Printed materials 

-Audiovisual message 

 

15 

95 

 

13.6% 

86.4% 

9- provision of health services 

-Health insurance 

- governmental health service 

-Traditional healer/self-care 

-Private 

 

17 

36 

47 

10 

 

15.5% 

32.7% 

42.7% 

9.1% 
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Table 2. Comparing female knowledge of the studied group about health nutrition during 

pregnancy before and after the intervention; 
Items Pre intervention 

(N=110) 

Post intervention 

(N=110) 

 

Test 

 

p-value 

Mean  SD 

Range 

Median 

(% of total score) 

Mean  SD 

Range 

Median 

(% of total score) 

- Knowledge about healthy 

food during pregnancy 

HS=23 

13.9±3.6 

(12-24) 

14 

60.4% 

          20.6±2.6 

(13-24) 

21 

89.6% 

 

17.6^ 

 

0.001** 

 

- Knowledge about 

Calcium during pregnancy 

HS=18 

7.6±3.3 

(4-18) 

6 

33.3% 

         16.1±2.4 

(7-18) 

17 

94.4% 

 

22.3$ 

 

0.001** 

- Knowledge about Iron 

during pregnancy 

HS=28     

13.8±3.9 

(8-22) 

13 

46.4% 

         19.3±3.6 

(9-22) 

21 

75.0% 

 

11.7^ 

 

0.001** 

- Knowledge about Folic 

acid during pregnancy 

HS=16    

3.8±5.8 

(00-15) 

0.0 

23.7% 

12.2±3.6 

(2-16) 

13 

81.3% 

 

15.4$ 

 

0.001** 

- Knowledge about 

supplementation during 

pregnancy 

HS=18   

8.5±5.1 

(0.0-18) 

6 

33.3% 

           12.9±4.5 

(1-18) 

15 

83.3% 

 

8.9$ 

 

0.001** 

- Knowledge about anemia 

during pregnancy 

HS=30 

7.3±12.5 

(0.0-31) 

0.0 

24.3% 

       25.1±12.7 

(0.0-34) 

32 

83.7% 

 

10.1$ 

 

0.001** 

- Knowledge about obesity 

during pregnancy 

HS=16    

9.3±2.9 

(0.00-16) 

8 

58.1% 

        11.4±4.7 

(0.00-16) 

12 

71.2% 

 

7.8$ 

 

0.001** 

-Total Knowledge score 

HS=146    

66.5±28.9 

(33-125) 

53 

45.5% 

         117.6±25.3 

(44-146) 

127 

80.5% 

 

16.1$ 

 

0.001** 

HS= highest score, ^ =paired T-test, $= Wilcoxon signed rank test. **= highly significant p value 
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Table 3. Comparing attitude of the studied group towards healthy diet during pregnancy before and 

after the intervention; 

Items Pre intervention 

(N=110) 

Post intervention 

(N=110) 

 

Test  

p-value 

F (110) % F (110) % 

1- Ca has important role 

during pregnancy 

-Don’t know 

-Not important 

-To some extent 

-Yes important 

 

 

71 

26 

11 

2 

 

 

64.5% 

23.6% 

10.0% 

1.8% 

 

 

10 

5 

15 

80 

 

 

9.1% 

4.5% 

13.65 

72.7% 

 

 

 

134.9 

 

 

 

 

<0.001** 

2-Sun exposure  

 is important for pregnant 

women 

-Don’t know 

-No important 

-To some extent 

-Yes important 

 

 

 

59 

26 

18 

7 

 

 

 

53.6% 

23.6% 

16.4% 

6.4% 

 

 

 

10 

5 

15 

80 

 

 

 

9.1% 

4.5% 

13.6% 

72.7% 

 

 

 

110.5 

 

 

 

<0.001** 

3-Iron intake has important 

role during pregnancy 

-Not important 

-Important To some extent 

-Important  

-Very important 

 

 

 

31 

54 

18 

7 

 

 

 

28.2% 

49.1% 

16.4% 

6.4% 

 

 

 

10 

5 

20 

75 

 

 

 

9.1% 

4.5% 

18.2% 

68.2% 

 

 

 

 

122.9 

 

 

 

 

<0.001** 

4-Practice simple physical 

activity has important role 

during pregnancy 

-Not important 

-Important To some extent 

-Important  

-Very important 

 

 

 

14 

79 

10 

7 

 

 

 

12.7% 

71.8% 

9.1% 

6.4% 

 

 

 

7 

10 

49 

44 

 

 

 

6.3% 

9.1% 

44.5% 

40.0% 

 

 

 

108.4 

 

 

 

 

<0.001** 

     Variable  Pre intervention Post intervention Test  p-value 

-Total attitude score 

Mean  SD 

Range 

Median 

% of total score (12) 

 

3.3±2.1 

(0.0-11) 

3 

27.3% 

 

9.5±2.8 

(1-12) 

11 

79.2% 

 

16.9$ 

 

0.001** 

**= highly significant p-value, $= Wilcoxon signed rank test. 
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Table 4. Comparing habits and practice of the studied group during pregnancy before and after the 

intervention; 

Items Pre intervention 

(N=110) 

Post intervention 

(N=110) 

 

 

 

Test  

p-value 

F (110) % F (110) % 

1-Caffiene intake 

No 

1-once daily 

2-twice daily 

3- three times daily 

 

40 

30 

30 

10 

 

36.4% 

27.3% 

27.3% 

9.0% 

 

74 

23 

13 

0.00 

 

67.3% 

20.9% 

11.8% 

0.00% 

 

 

21.1 

 

 

 

<0.001** 

2-Physical activity is 

important for pregnancy 

Don’t know 

No 

Yes 

 

 

 

40 

32 

38 

 

 

 

36.4% 

29.1% 

34.5% 

 

 

 

20 

6 

84 

 

 

 

18.2% 

5.4% 

76.4% 

 

 

 

41.8 

 

 

 

 

<0.001** 

3-Do physical activity 

No: 

1-once weekly 

2-twice weekly 

3- three times or more 

weekly 

 

 

72 

10 

28 

0.0 

 

 

65.5% 

9.1% 

25.4% 

0.00% 

 

 

26 

24 

50 

10 

 

 

23.6% 

21.8% 

45.4% 

9.1% 

 

 

 

38.9 

 

 

 

<0.001** 

 

 

 

Table 5. maternal weight gain after the health education sessions in the studied group; 

 

Variable 

 

The studied group(110) 

Weight gain (kg): 

Mean ± SD 

(Range) 

median 

 

16.1±0.5 

(9-18) 

13 

Variable  

 

NO(110) % 

 

Subnormal weight gain 

 

 

5 

 

4.5% 

 

Optimal weight gain 

 

70 

 

 

63.6% 

 

Over weight gain  

35 31.8% 

 

 



July.2021 Volume 27 Issue 4                                                                    DOI: 10.21608/zumj.2019.13936.1270 

 

585 Soliman A.m et al.                                                                                                                           

 

 
Fig 1. Family history of obesity among the studied group 

 

 

 
Fig 2. Weight gain categories after intervention among the studied group. 

 

DISCUSSION 

      Obesity markedly increased among 

women in childbearing period. Most of 

weight gain during pregnancy is above the 

recommendations of the Institute of Medicine 

(IOM), which is defined as the excessive 

gestational weight gain (EGWG) [15]. The 

lifestyle interventions have been effective to 

prevent excessive GWG in low-income and 

normal-weight women [16-17]. In this study, 

the reported significant results were related to 

change in KAP towards healthy nutrition 

along with physical activity. The aim of our 

work was improvement of knowledge and 

attitude of pregnant females towards healthy 

nutrition during pregnancy and achieving 

optimal weight gain. 

    The current study showed that there was 

statistically significant improvement in all 

items of knowledge of pregnant women about 

health nutrition during pregnancy (healthy 

food, calcium, iron, folic acid and 

59.10%

29.10%

11.80%

Family history of obesity

No

first degree family history

second degree family history

4.50%

63.60%

31.80%

Weight gain

Subnormal weight gain

Optimal weight gain

Over weight gain
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supplementation intake, anemia causes and its 

complications and obesity causes and how to 

avoid) from (66.5±28.9) before the health 

education sessions to (117.6±25.3) after them 

with improvement from 45.5% to 80.5%. 

consistently with Girard &Olude who 

reported that nutrition education resulted in an 

increase in the level of nutritional knowledge 

[18] and similar results by Fallah et al., the 

awareness level of pregnant women about 

healthy nutrition was significantly increased 

from 9% before intervention to 31% after the 

nutritional education intervention (P < 0.001). 

[12] 

     Conversely some Turkan studies found 

that women did not have adequate knowledge 

about nutrition during the pregnancy period 

[19-20].  

In the present study, there was 

statistically significant improvement in all 

items of attitude of pregnant women about 

health nutrition during pregnancy (importance 

of calcium, iron, sun exposure and practice 

physical exercise) from27.3% before the 

health education sessions to 79.2% after 

intervention. this is in agreement with [12] 

who found that awareness levels were 

estimated to be weak (31%), moderate (66%) 

and good (9%) and the corresponding rates 

after educational intervention were weak 

(6%), moderate (63%) and good (31%). This 

significant difference was independent from 

maternal characteristics of age and levels of 

literacy and in obese mothers in particular. 

They concluded that a nutritional education 

intervention will have a positive effect on 

nutritional awareness of pregnant women 

[12]. 

     The change in habits and practice of the 

pregnant women towards health nutrition 

during pregnancy before and after the health 

education sessions was statistically significant 

(p-value <0.001).  consistently with 

Dunneram Y and Jeewon R, who reported 

that NE programs have been effective in 

positive behavior modification measured in 

terms of eating pattern and health quality 

[21]. Also Guelinckx I, reported that Fat 

intake, specifically saturated fat intake, 

decreased and protein intake increased from 

the first to the third trimester, Calcium intake 

and vegetable consumption increased during 

pregnancy in all groups and increasing total 

physical activity [22]. 

   Zelalem et al., proved that the pregnancy 

specific dietary practice of the pregnant 

women increased from 46.8% to 83.7% after 

the nutritional education sessions. [23] and 

Aşcı Ö and Rathfisch G found that the 

lifestyle interventions had a significant effect 

on improving lifestyle behaviors, percentage 

of energy from protein, minerals and 

vegetable intakes [24]. 

      The weight gain of the studied group was 

(16.1±8.5) kg ranged from 9 to 18 kg, most of 

the study group (63.6%) had optimal weight 

gain and (31.8%) had over weight gain, while 

only (4.5%) had subnormal weight gain 

(figure 2) which is similar to [12] whose  

results  were 41% had normal weight, 28% 

were overweight, 26% were obese and 5% 

were underweight depending on BMI. Only 

one woman had an abnormal blood pressure, 

one had diabetes, one had nephropathy, and 

six women had a history of cardiovascular 

disease, also our present study is coincided 

with a study conducted by [25] whose study 

was ended by 79 % within the Institute of 

Medicine guidelines, 9 % below, and 11 % 

above. Patient-report of provider advice on 

physical activity and nutrition were consistent 

with guidelines, Provider recommended 

weight gain (pounds) was significantly 

associated with women's intended weight gain 

and opposite to [26] who cited that gestational 

weight gain in 27.6% of pregnant women was 

in normal IOM recommended range; while, 

weight gain in 49% and 23.2% of pregnant 

women was below and above recommended 

range respectively. 

       In a study by Ebrahimi F. etal., [27] 

women gained an average of (12.87± 3.57) kg 

during pregnancy while 54% did not gain 

weight within the Institute of Medicine 

(IOM)-recommended range. 

      Walker R., concluded that weight 

management interventions during pregnancy 

can be successful in reducing weight gain in 

pregnancy [28] similar with Polley BA. etal., 

[29] whose intervention significantly 

decreased the percentage of normal-weight 

women who exceeded the IOM 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Guelinckx%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19955397
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walker%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30037126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Polley%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=12439652
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recommendations (33 vs 58%, P<0.05) and 

postpartum weight retention was strongly 

related to weight gain during pregnancy 

(r=0.89).  

    Intervention by Phelan S., etal. [30] 

decreased the percentage of NW women who 

exceeded IOM recommendations (40.2% 

compared with 52.1%; P = 0.003) and 

increased the percentages of NW and OW/OB 

women who returned to their pregravid 

weights or below by 6 months postpartum 

(30.7% compared with 18.7%; P = 0.005).  

   Aşcı Ö and Rathfisch G found that the 

proportion of women who were within the 

IOM recommendations was higher in the 

intervention group (51.1 %) than in the 

control group (28.9 %). with no difference 

between groups in dietary intakes and total 

GWG (p > 0.05) [24].   

  Stang J and Huffman LG, had a good 

evidence to support the role of diet, physical 

activity and behavior changes on improving 

weight gain during pregnancy [31]. 

Vinczeetal L. reported significant reductions 

in gestational weight gain with the 

intervention when compared to control group 

[32]. 

CONCLUSION 

The study concluded that nutritional 

education program to pregnant women can 

improve their knowledge, attitude, habits and 

practice towards healthy nutrition during 

pregnancy and optimize weight gain to meet 

the Institute of Medicine (IOM), 2009. 
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