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Abstract: Pregnant women have been widely recognized as a vulnerable group from health point of view. They need 
more food than a normal person for the proper nourishment of the growing fetus. The field of nutrition of the pregnant 
women, especially in general hospitals, has been sadly. Methods: Against this backdrop, our study was carried out 
among 104 pregnant women Saudi and non- Saudi (86, 18, respectively) with second and third trimester attends to 
Obstetrics and Gynecology clinic at (KAUH). The goal of this study was to investigate the nutrient intake of pregnant 
woman and find factors affecting pregnancy outcomes such as weight gain, gestational age and prevalence of anemia as 
a compare between Saudi and non - Saudi pregnant women. A pre-tested structured interview schedule was used for the 
collection of general information. Twenty four hours recall method of diet was applied for the collection of dietary 
information. Hemoglobin and Hematocrit levels collected from a doctor’s report for observing the anemic condition. 
Results: It was found that the energy intake was significantly different between Saudi and non-Saudi pregnant women 
at (p< 0.05). Also for protein, fat, and carbohydrate were significant difference between the two groups at (p<0.05). 
Regard to the differentiation of vitamin A, niacin and folat intake was highly significant at (p<0.001) between the two 
groups. However, the difference in vitamin D, riboflavin intake was highly significant at (p<0.01) while for vitamin C 
and thiamin intake were significant at (p< 0.05) between Saudi and non-Saudi Pregnant women. Pregnant women in 
their second and third trimester (Saudi and non-Saudi pregnant women) had a low dietary intake for most nutrients 
especially for nutrient crucial during pregnancy such as iron, folate, calcium, selenium, magnesium, and niacin; the 
difference between Saudi pregnant and non-Saudi pregnant women were highly significant. It was observed that mean 
daily dietary intake of iron and folic acid for the anemic pregnant were significantly lower than those of non anemic 
pregnant women. Also we observed that as trimester increase, the hemoglobin and hematocrit levels increases perhaps 
because a substantial proportion of pregnant women consumed iron and folic acid tablets or syrups regularly. 
Conclusion: This study highlights the need to develop programs to improve the dietary intake of non Saudi pregnant 
women which living in Kingdom Saudi Arabia. It is concluded from the findings of this study that pregnant women 
need to increase their intake of food rich in iron, folate, niacin, protein and energy. The results suggest that pregnant 
women need guidance in selecting nutrient dense food. The upraise for nutrition awareness programs among pregnant 
women is recommended. More emphasis should be given to the cheap, local, commonly consumed food that are 
nutrient rich so that these women are assisted in making the best use of their economic resources to improve their diet.  
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1. Introduction 

Maternal nutrition and health is considered as the 
most important regulator of human fetal growth. A 
healthy mother can produce a healthy child. If women 
are not well nourished, they are more likely to give 
birth to weak babies resulting in a high infant mortality 
rate. Pregnancy is the period of dynamic change for a 
mother requiring a lot of care. During this period the 
fetus is nourished directly by the mother through the 
placenta (Subarnalata and Basumati ,2006). 

Pregnancy is the most nutritionally demanding 
times of a woman's life. The body needs enough 
nutrients every day to support the growth of the baby 
and the maintenance of the mother's body. All the 
nourishment this developing baby need comes from 
mom, either through the food she eats or the 

supplements she takes. Pregnant women need more 
essential nutrients than other women. The body needs 
an additional 300 calories each day to support the 
growth of the baby. It is important to eat the right foods 
every day since tissues and organs develop during 
certain weeks of pregnancy and baby is always 
growing. Mom's health depends on diet, too. While the 
mother's body is supplying the nutrients the baby needs 
(Jaime et al., 2009). 

Poor nutrition can lead to a range of health 
problem for mothers including cardiovascular disease, 
diabetes, cancer, and overweight and obesity (Li Ming 
et al, 2010). Proper dietary balance is necessary to 
ensure sufficient energy intake for adequate growth of 
the fetus without drawing on mother's own tissues to 
maintain her pregnancy (Mridula et al., 2003). 
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Without adequate nutrition during pregnancy, fetal 
growth and infant health are compromised. In general, 
consequences of malnutrition during pregnancy 
including fetal growth retardation, congenital 
malformation. Besides malnutrition, a variety of 
lifestyle factor and social demographic can adverse 
effect on pregnancy (Sharon et al, 2006).  

In pregnancy anemia has a significant impact on 
the health of the fetus as well as that of the mother. It is 
the most widespread nutritional disorder in the world 
effecting 30 percent of the world's population. It is 
more common among the expectant mother 
(Thangaleela and Vijayalaxmi, 1994). In many 
developing countries, its prevalence is reported even as 
high as 75 % (Ai-Guo et al., 2009). Some studies show 
that the prevalence of anemia during pregnancy is 10% 
to 20 % (Jin et al., 1995). Anemia during pregnancy 
has been attributed not only to increased iron 
requirements during the second and the third trimester 
of gestation, but also to micronutrient deficiency 
(INACG, 1981). 

Poor nutrition, frequent labor, multiparty, 
abortions, parasitic infestations, consuming excess tea 
or coffee after meals determined as the predictors of 
anemia in reproductive age women. Studies well 
indicated the association of anemia with maternal 
morbidity and mortality (Klaus and Michael, 2007). 
The positive relationship between maternal nutrition 
and birth weight has been reported under acute 
starvation (Gruenwald and Funakawa, 1967) but less 
clear with moderate levels of malnutrition. (Chase, 
1969; Mate, and Urrutia, 1972; and McCance, and 
Widdowson, 1975) In general, some studies have 
included dietary factors (Philipps and Johnson,1977& 
Higgins , 2003) and/or examine overall dietary quality 
as an independent variable (Lechtig , et al., 1975) . 
Assessment of dietary intake during pregnancy is 
important because it is well established that both 
nutrient deficiencies and excesses can have adverse 
effects on pregnancy outcome (Worthington, 1975). 

The purpose of this study was to investigate the 
nutrient intake of pregnant woman and find factors 
affecting pregnancy outcomes such as weight gain , 
gestational age and prevalence of anemia as a compare 
between Saudi and non Saudi pregnant women . 

 
2. Subjects and Methods 
Subjects: 

This cross- sectional study was carried out among 
104 pregnant women who come to randomly chosen 
from Obstetrics and Gynecology outpatient clinic in 
king Abdul-Aziz University Hospital (KAAUH) to be 
included in the study to represent Saudi and non-Saudi 
pregnant. The aim of the study was explained to the 
subjects. The mother's nationality was Saudi (82.7%) 
and non - Saudi (17.3%). Pregnant women 32.7 % 
(N=34) mothers at 2nd trimester and 67.3% (N= 70) 

mothers at 3rd trimester. The data collection was 
initiated in October 2009 and completed in January 
2010. 

 
Methods  
Questioners: 

A face-to-face interview was conducted with each 
participating mother by the students. The interview was 
of 20 to 30 minutes duration. The tool used for 
research was a personally designed questionnaire to 
collect the previous data; we met the pregnant women 
in KAUH Obstetrics and Gynecology Clinic 
individually during our regular follow up. In every 
meeting the participating mothers were asked about 
Socio-economic data (age, employment status, 
education level, type of family); Food habits of 
pregnant women, where the pregnant asked about 
(usual diet, snacks, supplements, caffeine intake, 
preferences. Nutritional status of pregnant women, 
which evaluated by using anthropometric 
measurements (weight, height, BMI before and after 
pregnancy), six days food intake and nutritional and 
healthy awareness. Mothers also reported their pre-
pregnancy weight and height. Hemoglobin and 
hematocrit levels Health problems and her contact 
number (mobile or telephone number) to record the six 
days of food intake, also pregnant was given 
instruction about serving size. 
 
 Daily intake of nutrients: 

In the study we met pregnant women in KAUH 
Obstetrics and Gynecology Clinic and asked them to 
fill the questionnaire then we educated the pregnant 
women about 7 day's dietary records method to record 
the food intake. We give the pregnant women 7 days 
dietary records and were asked to write every food, 
drink or snacks that she takes and the amount in units 
or parts then conformed these units or parts into grams 
to calculate the daily intake of different nutrients and 
by using food composition tables. (National Nutrition 
Institute, 2006). 

 
Anthropometric measurements: 
Weight (Wt):  

 The plate from scale was used to measure weight for 
pregnant women. The scale should be placed on a 
flat, hard surface. We should make sure that the scale 
is at zero before measuring pregnant women weight. 
The lady should stand in the middle of the scale's 
platform without touching anything and with the 
body weight equally distributed on both feet. The 
weight should be read to the nearest 100g (0.1Kg) 
and should be recorded. The lady should wear light 
clothes as possible. Weight was taken during the 
three trimesters of pregnancy. (Robert, et al., 2003). 
Height (Ht):  
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The pregnant woman was standing in front of the 
wall which is scaled by using the flexible non-
stretchered fiberglass tape. The tape is put co-fluently 
over the head with her shoulder and buttocks pressed 
against the wall. The shoulder should be relaxed and 
arms at the side with feet on the bar, flat on the floor 
and heels close together and against the wall, the 
measure's eye level with headboard. The measurements 
are read to the nearest 0.1cm (Robert, et al., 2003). 

 
Body Mass Index (BMI): 

This index was obtained by calculating Weight by 
Kg / square height by meter (Kg/m2), and maternal 
BMI was then categorized as underweight <18.5 
Kg/m2), healthy weight (18.5-24.9 Kg/m2), overweight 
(25-29.9 Kg/m2), obesity (30-34.9 Kg/m2), over obesity 
(35-39.9 Kg/m2), and morbid obese (≥40 Kg/m2). 
(Jimmam et al., 1998). Weight-gain during pregnancy 
was calculated by subtracting the pre-pregnancy weight 
from the pregnancy weight in the second and third 
trimester. The pre-pregnancy BMI was calculated 
using the measured height and self reported pre-
pregnancy weight. 

 
Laboratory Investigations 

Level of hemoglobin (HB) and hematocrit (HCT): 
The results were taken from records of KAUH 
Obstetrics and Gynecology Clinic files. 

 
Ethical Considerations: 

Permission was attained from the head of the 
department of Obstetrics and Gynecology in King 
Abdul-Aziz university hospital (KAUH). 
 
Statistical Analysis:  

The statistical analysis of data was conducted 
using SPSS Version 15; (Arrmitage et al., 2002; 
Betty, 2003;). The statistical differences among the 
two groups were analyzed by ANOVA, and when 
significant, they were verified through the Scheffe's 
test. The results presented are the mean with standard 
deviations. The Chi-square test was used to test the 
significance of the distribution rate within the groups 
and the results presented are the percentages. Results 
were considered significant if p<0.05. 

 
3. Results: 

General characteristics of the study population are 
shown in Table (1). The mean of the mother's age, 
family size, and husband's income were ascertained to 
be 28.08±5.54, 2.45± 1.003, and 4,207 ± 3,109 
respectively. Most of the mothers (82.7%) were Saudi 

and the reaming (17.3%) were non-Saudi. The same 
table also showed the frequency distribution of study 
sample according to age; it was observed that 65.4. 
percent respondents belong to 20 and 29 years age 
group, followed by respondents of 30 -34years of (17.3 
) age group, while (15.4%) for 35 and above years of 
age , while (1.9%) were under 20 years of age.  

On the basis of family size 22.1 percent a family 
size had less than 3 members , 26 percent had a family 
size up to three , while 36.5 percent had a family size 
between 4 and 6 members , and the rest (15.4%) were 
from large sized family having members 6 or above . 
The educational status revealed that only 1.9 per cent 
of mothers were illiterate, 28.8 per cent had a college 
education whereas the remaining had either high or 
middle school level education. 

Respondents were divided into four groups 
according to the income of family per month. The 
majority of the respondent's monthly income were 
3000 RS (39.4%) followed by (32.7%) earned 1000 to 
< 3000RS where 23.1 percent were earning 6000 RS 
and above per month , while the main Source of family 
income / RS was from husband's income were 
ascertained to be 89.4 percent as shown in table (1). 

Table (2) shows that the majority percent 
distribution of weight before pregnancy was (73.6% 
and 61.4% respectively) in 2ndand 3rdtrimester 
weighted 50- 69 kg, while fewer percent (11.8% and 
10% respectively) in 2ndand 3rdtrimester weighted 
<50kg; and 14.7percent and 28.6percent respectively in 
2nd and 3rdtrimester were weighted 70 to above 8o kg. 
Most of the pregnant women (44.1% and 48.1%) 
gained 5-9 kg respectively in 2nd and 3rdtrimester, while 
(5.9 % &16. 3%) gained 10 -14 kg respectively in 2nd 

and 3rdtrimester and (35.3 %) of pregnant gained <5 
kg, , and 14.7 %&17. 3% of pregnant gained about 15-
20 kg and above , respectively in 2nd and 3rdtrimester 
were ascertained as shown in table (1). 

The percent distribution of body mass index of 
women pre pregnancy ascertained in figure (1) 46.2 
percent of the pregnancies were at normal weight prior 
to pregnancy, while (5.8%), (30.8%) and (17.2%) of 
pregnant were underweight, overweight, and obese, 
respectively. 

Data presented in table (3) noticed that mean of 
energy and macronutrient intake of studied were 
different asterisks denote significantly different at (p< 
0.05) between Saudi and non-Saudi pregnant women 
by1522. 79±595.52, 1170,57±450.14 for energy, 
54.34±21.79, 42.78±13.46 for protein, 50.27±20.06, 
37.95±10.77 for fat and 195.66 ± 77.99, 152.45±49.95 
for carbohydrate respectively.  
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Table (1): Socioeconomic Status of Studied Sample of Pregnant women (N=104) 

 

Pregnant Variables 

28.08±5.54 Age in years (mean ± SD) 

2.45± 1.003 Family size (mean ± SD) 
4207 ± 3109 Husband Income/RS (mean ± SD) 

% No. Characteristics % No. Characteristics 

 
22.1 
26.0 
36.5 
15.4 

 
23 
27 
38 
16 

Family size 
<3 
3- 
4- 
6+ 

 
82.7 
17.3 

 
86 
18 

Nationality: 
Saudi Arabian 
Non Saudi Arabian 

 
1.9 
3.8 
12.5 
52.9 
28.8 

 
2 
4 
13 
55 
30 

Pageant's Education 
Illiterate 
Primary 
Middle 
Secondary 
University 

 
1.9 
24.0 
41.4 
17.3 
15.4 

 
2 
25 
43 
18 
16 

Age groups: 
<20 
20-24 
25- 29 
30- 34 
35and above 

 
4.8 
32.7 
39.4 
23.1 

 
5 
34 
41 
24 

Husband Income/RS 
<1000 
1000- 
3000- 
≥6000 

 
7.7 
92.3 

 
8 
96 

Working Pregnant 
Yes 
No 

 
89.4 
7.7 
1.0 
1.9 

 
93 
8 
1 
2 

Family Income/RS 
Husband 
Husband + wife 
Relative 
Father 

 
98.1 
1.9 

 
102 
2 

Working Husband 
Yes 
No 

 
Table (2): Anthropometric measurements by trimester of Studied Sample of Pregnant women: 

3rd trimester  2nd trimester  Characteristics 

(%) No. (%) No. Pregnancy Weight Before (Kg) 
<5o  
50 – 59 
60 – 69 
70 – 79 
80 +  

10 
35.7 
25.7 
14.3 
14.3 

7 
25 
18 
10 
10 

11.8  
32.4  
41.2 
5.9 
8.8 

4 
11 
14 
2 
3 

 
18.3 
48.1 
16.3 
12.5 
4.8 

 
7 
35 
15 
9 
4 

 
35.3 
44.1 
5.9 
11.8 
2.9 

 
12 
15 
2 
4 
1 

Pregnancy Weight gain (Kg)  
<5  
5 – 9  
10 – 14 
15– 19 
20 +  

 

5.8

46.2

30.8

17.3

        underweight         normal     overweight       obese

BMI of prepregnant (Kg/m2)

0

10

20

30

40

50

60

%

 
Figure (1): Percent Distribution of BMI of women prepregnancy (Kg/m2). 
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Table (3): Mean ± SD of Energy and Macronutrients Intakes of Studied Subjects. 

 

Variables 
Nutrients 

Saudi Arabian 
Mean ± SD 

Non Saudi Arabian 
Mean ± SD 

t. test P 

Energy (kcal) 1522.79 ±595. 52 1170.57 ± 450.14 2.36 0.020* 
Protein(gm) 54.34 ± 21.79 42.78 ± 13.46 2.16 0.033* 
Fat(gm) 50.27 ± 20.06 37.95 ± 10.77 2.525 0.013* 
Carbohydrate(gm) 195.66 ±77.99 152.45±49.95 2.251 0.026* 

 
This table (4) of vitamins and minerals intake of 

those studied indicated that mean for vitamin A, niacin 
and folate and calcium were highly significant at 
(p<0.001) by1077. 312±335.057and 648.40±164.65 of 
vitamin A; 14.07±4.08 and 9.72±1.07 of niacin; 
501.72±95.389 and 380.95±54.51 of folate and 
905.87±189.85 and 715.00 ±112.68 of calcium for 
Saudi and non-Saudi pregnant women respectively. 
Also, 5.55±3.35 and 3.01±1.96 for vitamin D; 1.8250 
±0. 91, 1.02 ±0. 63 for riboflavin; 867.43±253.99 and 
694.54±176.54for phosphorus; 232.33± 42.95 and 
201.22±42.52 for magnesium; 19.73±5.595 and 15.92 
± 3.829, 12 for iron, and12. 16±3.139 and 9.44 ± 1.844 
for zinc, were highly significant at (p<0.01) for Saudi 
and non-Saudi pregnant women respectively. While 
vitamin C and thiamin were different asterisks denote a 
significant difference at (p<0.05) by 96.779±113.11 
and 42.230±14.171, 1.755±0.831, 1.298±0.637 for 
Saudi and non-Saudi pregnant women respectively. 
But Selenium was not Significant by 50.651±12.91and 
48.041±15.28 for Saudi and non-Saudi pregnant 
women respectively. 

Table (5) shows Mean of Iron Intakes by 
Hemoglobin and Hematocrit Analysis of Studied 
Pregnant women. The mean± SD of the iron level by 
normal and anemic pregnant women was 19.94 ±5.87 
and 17.66±4.59, respectively and the difference 
between the two groups was significant at p<0.5. 
While the Mean of the iron level for normal and 

anemic pregnant woman was 20.54 ±5.00 and 
16.501±3.23 respectively and the difference between 
the two groups was highly significant at p<0.001.  
Prepregnancy (Kg/m2). 

Figure (1) depicts the percent distribution of 
normal and anemic pregnant women by the percentage 
of Hemoglobin and Hematocrit of pregnant women. 
The majority of studied sample were normal (61.5%), 
while (38.5%) were anemic. 

Table (6) indicates that the mean of biochemical 
analysis by nationality and by trimester of study 
pregnant women. The mean of hemoglobin was 
11.633±1.3946 and 10.539±1.7177 for Saudi and non 
Saudi pregnant women respectively, and the 
differences between them were highly significant at 
p<0.01. Also 34.963±3.961 and 31.60±3.729 
respectively for hematocrit in Saudi and non Saudi 
pregnant women, and the differences between the two 
groups were highly significant at p<0.01. While mean 
of biochemical analysis by trimester of this study were 
10971±1.4696 and 11.673±1.478 respectively for 
hemoglobin level in the 2nd and the 3rd trimester , the 
difference between them was significant at p<0.05. As 
can be seen in the same table the mean of the 
hematocrit level in 2nd and 3rd trimester was 32.991± 
4.2527and 35.0557±3.889, respectively, and the 
different asterisks between them denote significance at 
p<0.05. 

 
Table (4): Vitamins and Minerals Intakes of Pregnant women by nationality (Mean ± SD)

Nutrients Saudi Arabian Non Saudi Arabian t.value  P 
 Mean ±SD  Mean ±SD  

Vitamins     
Vitamin A (mcg) 1077.312±335.057 648.407±164.650 5.284 0.000*** 
Vitamin D (mcg) 5.553.35 3.019±1.96 3.093 0.003** 
Vitamin C (mg) 96.77±113.11 42.23± 14.17 2.035  0.044* 
Thiamin (mg) 1.75±0.83 1.29±0.6367 2.193 0.031* 
Riboflavin (mg) 1.82 ±0. 91 1.02 ±0. 63 3.509 0.001** 
Niacin (mg) 14.07±4.08 9.72±1.0740 4.465 0.000*** 
Folate (mcg) 501.72±95.38 380.95±54.514 5.184 0.000*** 
Minerals     

Calcium (mg) 905.87 ±189. 85 715.00 ±112. 68 4.107 0.000*** 
Phosphorus (mg) 867.43±253.99 694.54±176.54  2.747 0.007** 
Magnesium (mg) 232.33± 42.95 201.22±42.52 2.80 0.006** 
Iron (mg) 19.73±5.595 15.92 ± 3.82 2.747 0.007** 
Zinc (mg) 12.16±3.139 9.44 ± 1.84 3.539 0.001** 
Selenium (mg) 50.65±12.91 48.041±15.28 0.755 0.452 (NS) 

 

* Differences are significant at P<0.0    **Differences are highly significant at P<0.01  
***Differences are highly significant at P<0.001   NS: Not Significant 
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Table (5): Iron Intakes by Hemoglobin and Hematocrit Analysis of Pregnant women (Mean ± SD) 
  Variables 

Characteristics 
Non - anemic 
Mean ± SD 

Anemic 
Mean ± SD 

t. Value P 

Hemoglobin Iron (mg) 19.94±5.87 17.66±4.59 2.089 0.039* 
Hematocrit Iron (mg) 20.545 ±5. 00 16.50 ± 3.23 3.839 0.000*** 

 

 * Differences are significant at P<0.05; ***Differences are highly significant at P<0.001 
 

61.5

38.5

63.5

36.5

non-anemic anemic
0

10

20

30

40

50

60

70

%

Hemoglobin gm /100ml 

Hematocrete %

 
Figure (2): Percent Distribution of non- anemic and anemic pregnant women by Hemoglobin and Hematocrit percent 
 
Table (6): Mean ± SD of Biochemical Analysis by Nationality and Trimester of Pregnant women 

                    Variables 
 

Biochemical Analysis 

Saudi Arabian 
Mean ± SD 

Non Saudi 
Arabian 

Mean ± SD 

t. 
Value 

P 2ndTrimester 
Mean ± SD 

3rdTrimester 
Mean ± SD 

t. 
Value 

P 

Hemoglobin 11.633±1.39 10.539±1.718 2.903 0.005** 10.971±1.46 11.673±1.478 2.277 0.025* 
Hematocrit 34.963±3.961 31.60 ± 3.729 3.307 0.001** 32.991±4.25 35.0557±3. 88 2.462 0.015* 

* Differences are significant at P<0.05; **Differences are highly significant at P<0.01 
 
4. Discussion: 

The Gestation represents a period of increased 
metabolic demands, and nutritional sufficiency is very 
important not only for outcome of pregnancy but also 
for the development of the fetus and the preservation of 
the pregnant reserves (King, 2000, Rogers et al., 
1998). There is a clear evidence to support the 
importance of optimal nutritional status in the 
prevention of both broad subgroups of low birth weight 
, small for gestational age births (which result from 
intrauterine growth retardation) and prematurity (which 
accounts for lower birth weight births in developing 
countries (Caulfield, 1998, Bailey, 2000; Steer, 2000, 
Hess et al., 2001, Green, 2002,). 

This cross sectional study was conducted with 
104 mothers attending Obstetrics and Gynecology 
clinic at (KAUH). The mother's nationality was Saudi 
(82.7%) and non - Saudi (17.3%). Pregnant women 
32.7 % (N=34) mothers at 2nd trimester and 67.3% (N= 
70) mothers at 3rd trimester. This study has identified 
dietary patterns obtained from data collected by food 
frequency questionnaire from pregnant woman 
conducted in the second and third trimester. The goal 
of this study was investigated the nutrient intake of 

pregnant woman and find factors affecting pregnancy 
outcomes such as weight gain, gestational age and 
prevalence of anemia as a compare between Saudi and 
non - Saudi pregnant women. 

.  
Sociodemogrophic profile:  

In our study we found that one demographic 
characteristic and the number of family members 
affected gain weight .We thought that the greatest 
number of family members might increase maternal 
stress, as shown in table (1) which show that (15%) of 
pregnant women had a family size up to six members. 
It was observed that (37%) earned (1000 SR or less per 
month). Our study was agreement with a study 
conducted by (Seo won and sang sun, 2009) which 
found that one demographic characteristic and the 
number of family members affected birth weight. They 
thought that the greatest number of family members 
might increase maternal stress, but instead, it seems 
that pregnant women benefit from their family 
members’ assistance. Also family economics and 
nutrition related problems need to be investigated in 
detail in such households to determine the contributing 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

3540 
 

effects of social structure and lifestyles on morbidity 
(leyla et al., 2010). 
 
Anthropometric Measurements: 

One of the anthropometric measurements, 
pregnancy weight, affected birth weight. Weight-gain 
during pregnancy was calculated by subtracting the 
pre-pregnancy weight from the pregnancy weight in 
the second and third trimester. The pre-pregnancy BMI 
was calculated using the measured height and self 
reported pre-pregnancy weight. In most studies, being 
overweight is an important risk factor indicating 
possible pregnancy according to pregnancy outcome 
complications (Galtier-Dereure and Boulot, 1994; 
Galtier-Dereure et al., 2000), the greater the weight 
gain, the greater the risks (Kajantie, et, al, 2005). 
Women who are underweight may also be at risk for 
adverse pregnancy outcomes (Stewart et al., 1987; 
Treasure, 1988; Conti et al., 1998; Micali et al., 
2007). Thus, it is especially important to follow the 
weight gain recommendations. Pregnant women should 
seek counseling and extra support to ensure appropriate 
weight gain. 

Our results as presented in table (2) revealed that 
the major percent distribution of weight before 
pregnancy was (73.6% and 61.4% respectively) in 
2ndand 3rdtrimester weighted 50- 69 kg, while few 
percent (11.8% and 10% respectively) in 2ndand 
3rdtrimester weighted <50kg; while (14.7% and 28.6% 
respectively) in the 2nd and 3rdtrimester were weighted 
70 to above 8o kg before pregnancy. Also our results 
represent the distribution of body mass index of 
women before pregnant ascertained in figure (1) 46.2 
percent of the pregnancies were at normal weight prior 
to pregnancy, while (5.8%), (30.8%) and (17.2%) of 
pregnancies were underweight, overweight, and obese, 
respectively.  
 
Energy and Macronutrients Intake: 

An appropriate eating pattern is essential 
throughout the childbearing years and during 
pregnancy to ensure a healthy pregnancy and baby, 
(Pick et al., 2005). In a country such as Saudi Arabia 
where food is easily available, nutritional status of 
woman during the course of pregnancy is expected to 
be compatible with those in other societies with similar 
standards of living (Ahamd, 2007). 

In our study the average energy and 
macronutrients intake of Saudi and non - Saudi 
pregnant woman of energy, were compared. All Saudi 
pregnant women included had a level of calorie intake 
more than another group of non-Saudi pregnant 
women. Mean ±SD of energy and macronutrient intake 
of studied were different asterisks denote significantly 
different at (p< 0.05) between Saudi and non-Saudi 
pregnant women as shown in table 3. A judicious 
combination of various food groups is required to 

ensure that nutrient demands of individuals are fully 
met. In interpreting the insufficient intake of nutrient in 
non - Saudi pregnant women, certain factors are worth 
mentioning. First, this study was carried out at a 
government hospital of which a larger percentage of 
deliveries are non-Saudi woman of low and middle 
socioeconomic levels. Second, the level of nutrition 
education among non Saudi pregnant women about 
their necessary requirements is inadequate; they lacked 
correct and adequate nutritional knowledge. Our study 
confirmed with the study by (Ahmad, 2007).  
 
Micronutrients Intake 

Regarding to the other nutrient intake (vitamins 
and minerals) of the respondents; our finding showed 
that the different intake between Saudi and non - Saudi 
pregnant women from vitamin A, Niacin, Folate, and 
Calcium were highly significant at (p<0.001). While 
the different intake of vitamin D, Riboflavin, 
Phosphorus, Magnesium, Iron and Zinc between Saudi 
and non - Saudi pregnant was significantly high at 
(P<0.01). It was also found that the mean daily dietary 
intake of iron i.e. 15.92 ± 3.829 (mg) and folic acid i.e. 
380.95±54.514 (mcg) for non – Saudi pregnant women 
was significantly low as a compared to those of the 
Saudi pregnant women i.e., & 19.73±5.595 (mg) for 
iron intake and 501.72±95.389 (mcg) for folate. 
However the different intake among Saudi and non - 
Saudi pregnant women from vitamin C and Thiamin 
was different asterisks denote a significant difference 
at (P <0.05) as shown in table (4).  
 
Nutritional Anemia:  

The definition of anemia recommended by the 
Centers for Disease Control and Prevention is 
hemoglobin (Hgb) or hematocrit (Hct) value less than 
the fifth percentile of the distribution of Hgb or Hct in 
a healthy reference population based on the stage of 
pregnancy. A classification derived from an iron-
supplemented population lists the following levels as 
anemic: Hgb (g/dL) and Hct (percentage) levels below 
11 g/dL and 33%, respectively, in the first trimester; 
10.5 g/dL and 32%, respectively, in the second 
trimester; and 11 g/dL and 33%, respectively, in the 
third trimester (CDC, 1998).  

Our results represent Mean ± SD of level of iron 
intakes by Hemoglobin and Hematocrit Analysis of 
Studied Pregnant women in table (5). The mean± SD 
of the iron level by hemoglobin analysis for non-
anemic and anemic pregnant women was 
19.945±5.8744 (mg) and 17.663±4.5947 (mg) 
respectively and the difference between the two groups 
was significant at p<0.5. While the Mean ± SD of the 
iron level by hematocrit analysis for non - anemic and 
anemic pregnant woman was 20.5453±5.0058 and 
16.501±3.2323 respectively and the difference between 
the two groups was highly significant at p<0.001. Our 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

3541 
 

results agreement with the study of Subarnalata and 
Basumati, (2006) which found that mean daily dietary 
intake of iron, of the anemic pregnant women were 
significantly lower than those of the non-anemic 
pregnant women. Since they consume sufficient 
quantities of dairy products, meats, fruits and 
vegetables 

Our findings revealed that the prevalence of 
anemia was (38.5%) of the pregnant women as shown 
in figure (2). It was observed that mean daily dietary 
intake of iron for the anemic pregnant was significantly 
lower than those of non - anemic pregnant women as 
presented in table (5). Iron deficiency anemia is 
believed to be a common health problem in the 
Arabian Gulf (Musaiger, 1987). Our resulting 
agreement with other studies by (Subarnalata and 
Basmati, 2006) and (Khalid Almurshed et al, 2007). 
Thirty eight point half percent anemic pregnanant 
women in our study considered higher than other 
results of the study conducted by (Leyla Karaoglu et 
al., 2010) in Malatya, which is an eastern Anatolian 
province with 800 000 inhabitants, which showed a 
moderate prevalence of anemia (27.1%). Even though 
our study showed 38.5 % prevalence anemic pregnant 
women , this is also higher than the prevalence's in 
European countries (25.1%) and in the Americas 
(24.1%) or averaging 18% in developed countries 
(Allen, 1997) and, (WHO, 2008). Therefore, it is 
necessary to continue anemia control programs. 
Anemia prevalence in our study was also higher than 
those reported from different parts of the country such 
as 29.4% in Afyon (Bes, et al., 2002). Anemia 
prevalence in our study was lower than those reported 
by Pirinçci et al., 2001 from different parts of the 
country was 42.4% in Elaziğ provinces; the latter is in 
the eastern Anatolia near Malatya. Other studies report 
that high prevalence of anemia (66.67%) was observed 
in their study where as Saxena et al. (2000) and 
Gautam et al. (2002) observed incidence of 36.1% and 
96.5% respectively in their study. 
 
Biochemical Analysis by Nationality and Trimester 
of Pregnant women: 

Data presented in table (6) indicates that the 
mean ± SD of biochemical analysis by nationality and 
by trimester of study pregnant women which revealed 
that the mean ± SD of hemoglobin content of the 
pregnant women in the blood was 11.633±1.3946 and 
10.539±1.7177 for Saudi and non - Saudi pregnant 
women respectively, These results show that the 
differences between the two groups were highly 
significant at (p<0.01). The mean value of hemoglobin 
content in the blood of all pregnant women in the 
second trimester of pregnancy was below normal (<11 
g/dL) but in the third trimester was normal. Our results 
agreement with the study of (Subarnalata and 
Basmati , 2006) which their results show that the mean 

hemoglobin content in the blood of all pregnant women 
in 2nd trimesters of pregnancy was below normal 
(<11g/dl) but in 3rd trimester it was normal, he 
observed that as trimester increases the hemoglobin 
level also increases. 

 In the same table the mean± SD of the 
hematocrit level in 2nd and 3rd trimester was 32.991± 
4.2527and 35.0557±3.889, respectively, and the 
different asterisks between them denote significance at 
p<0.05.Such findings were largely confirmed by the 
normal results of the Biochemical laboratory serum 
blood tests performed. These results confirmed the 
report with researches made by (Fujimori, et al., 1999, 
Meier, et al., 2003; Alevizos et al., 2006).  
  
Conclusion: 

Pregnant women participating were in their 
second and third trimester (Saudi and non-Saudi 
pregnant women). They had a low dietary intake for 
most nutrients especially for nutrients crucial during 
pregnancy such as iron, float, calcium, selenium, 
magnesium, and niacin. The difference between Saudi 
and non-Saudi pregnant women was highly significant. 
It is concluded from the findings of this study that 
pregnant women need to increase their intake of food 
rich in iron, floats, niacin, protein and energy. These 
studies highlight the need to develop programs to 
improve the dietary intake, guidance in selecting 
nutrient rich foods by pregnant women in Saudi Arabia 
Kingdom. Emphasize the importance of the nutritional 
profile of pregnant women, so that proper nutrition 
counseling and education could be given by a clinical 
dietitian. The results also suggest that dietary 
intervention or education should be provided for 
pregnant women. More emphasis should be given to 
the cheap, local, commonly consumed food that are 
nutrient rich so that these women are assisted in 
making the best use of their economic resources to 
improve their diet. The upraise for nutrition awareness 
programs among pregnant women is recommended. 
Food preferences should be encouraged to 
accommodate suitable sources in term of adequate 
energy; macronutrient and micronutrient intakes 
  
Corresponding author 
Thanaa. A. El-kholy 
Department of Clinical Nutrition, Faculty of Applied 
Medical Sciences, King Abdul-Aziz University, 
Jeddah, Saudi Arabia 
*telkholy@kau.edu.sa 
 
References: 
1. Ahmed A. Al-Shoshan (2007): Diet history and 

birth weight relationship among Saudi pregnant 
women: Pakistan Journal of Medical Sci.; 23 (2): 
176-181. 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

3542 
 

2. Ai-Guo Ma , Evert G Schouten , Yu Wang, Rong-
Xian Xu ,Ming-Ci Zheng, Yong Li, Qiuzhen 
Wang MM1 and Yongye Sun MM (2009): 
Micronutrient status in anemic and non-anemic 
Chinese women in the third trimester of 
pregnancy. Asia Pac J Clin Nutr.;18 (1): 41-47 

3. Alevizos,KonstantnosN.Stamartion,Richard.Lacr
oix,MohamadA.Natzar,ConstantinosC,Mihas,Kon
stantinosD,PericlesP.Panagopoulos and Anargiros 
D, Mariolis (2006): Dietary intake in immigrant 
Arabian pregnant woman: Saudi Med J: 27(7): 
1019-1021. 

4. Allen LH (1997): Pregnancy and iron deficiency: 
Unresolved issues. Nutrition Reviews, 55(4):91-
101. 

5. Armitage P, Berry G, and Matthews JNS (2002): 
Statistical Methods in Medical Research ", 4th ed. 
Blackwell, Oxford. Pages 67-72.  

6. Bailey LB: (2000): The new standard for dietary 
folate intake in pregnant woman AM J Clin Nutr., 
71:1304-1307. 

7. Bes¸tepe G, Bilgin N: Afyon ili: and No'lu sağhk, 
(2002): A Study on the Prevalence of Anemia and 
Some Influential Factors for Anemia in Pregnant 
Women Who are living in the Provinces of Health 
Centers Number II and IV in Afyon). Sağlık ve 
Toplum, 12 (2): 43-53. 

8. Betty R, Jonathan S. (2003): Essential Medical 
Statistics: 2nd Edition UK .Oxford: Blackwell 
Scientific Publication. Page 512. 

9. Bailey LB (2000): New Standaed for dietary 
folate intake in pregnant woman AM J Clin Nutr.; 
.71 (5):1304-1307. 

10. Caulfield LE, Zavaleta N, Shankar. AH and 
Merialdi M. (1998): potential contribution of 
maternal Zinc supplementation during pregnancy 
to maternal and child survival Am J Clin Nutr: 68 
(2) :499-508. 

11. Centers for Disease Control and Prevention 
(CDC) (1998): Recommendations to prevent and 
control iron deficiency in the United States.. 
MMWR Recomm Rep; 47 (RR-3): 1–29. (Level 
III). 

12. Chase HC. (1969): Infant mortality and weight at 
birth: 1960-United States cohort. Am J Public 
Health ; 59:1618-25. 

13. Conti J, Abraham S and Taylor A (1998): Eating 
behavior and pregnancy outcome. J Psychosom 
Res., 44:465-477. 

14. Fujimori E, De Oliveira IM,De Cassana LM, and 
Szarfarc SC, (1999): Iron Nutritional Status In 
Pregnant Adolesecent, Sao PauloBrazil. Arch 
Latinoam Nutr.: 49 (1): 8-12 

15. Galtier-Dereure F and Boulot P (1994): 
Obstetrical complications at maternal overweight. 
Contracept Fertil Sex, 22:113-116. 

16. Galtier-Dereure F, Boegner C and Bringer J 
(2000): Obesity and pregnancy: complications 
and cost. Am J Clin Nutr .,71:1242-1248. 

17. Gautam VP, Bansal Y, Taneja DK, Saha R 
(2002): Prevalence of anemia amongst pregnant 
women & its sociodemographic association in 
rural area of Delhi. Indian Journal of Community 
Medicine, 27(4):157-160 

18. Green N.; (2002): Folic acid supplementation and 
prevention of birth defect: J Nutr. : 132 (5): 2356-
2360. 

19. Gruenwald P, and Funakawa IL, (1967): 
Influence of environmental factors on fetal 
growth in man. Lancet; 1:1026-30. 

20. Hess SY, Zimmermann MB, Brogli S, and 
Hurrell RF. (2001) A national survey of iron and 
folate status in pregnant woman in Switzerland 
Int Jvitam Nutr Res., 71(5)268-273. 

21. Higgins AC. (2003): Montreal diet dispensary 
study Nutritional Supplementation and the 
outcome of pregnancy. Proceedings of a 
Workshop. Washington DC, Natl Acad Sci-Natl 
Res Council., 508: 93-111. 

22. International Anemia Consultative Group 
(INACG) (1981): Iron deficiency in women. 
Washington, D.C. The Nutrition Foundation: 5-
36.  

23. Jaime Foster, Julie Shertzer , and Keith L. Smith 
(2009): Nutritional Needs of Pregnancy and 
Breastfeeding: Extension Associate Human 
Nutrition: 73 (2); 1-4 

24. Jimmam, Rahmqvist M, Macintyre S, and Palta 
M, (1998): Socioeconomic differentials in miss 
classification of height, weight and body mass 
index based on Questionnaire data. International 
Journal of Epidemiology: 26 (4); 860-866. 

25. Jin H, Han Q, Liang CA, Li L, Wu YZ, and Zhao 
Q. (1995): The epidemiological study of iron 
deficiency in pregnant women. Journal of Xi'an 
Medical University; 16:437-9. 

26. Kajantie E, Osmond C, Barker DJ, Forsen T, 
Phillips DI and ErikssonJG (2005): Size at birth 
as a predictor of mortality in adulthood: a follow-
up of 350,000 person-years relief of stress. Int J 
Epidemiol .34: 655-663. 

27. Khalid S. Almurshed, Ibrahim A. Bani 
Mohammed A. Al-Kanhal and Mohammed A. Al-
Amri (2007): A study of maternal dietary intake 
during pregnancy in Riyadh, Saudi Arabia: 
SSFCM Journal : 14 (1) ; 423-428 

28. King JC (2000): Physiology of pregnancy and 
nutrient metabolism: Am J Clin Nutr : 71(5); 
1218-1225.  

29. Klaus Kraemer and Michael B. Zimmermann 
(2007): Nutritional anemia, Edited by Klaus 
Kraemer SIGHT AND LIFE, Basel, Switzerland 
Michael B. Zimmermann Swiss Federal Institute 



Life Science Journal 2012;9(4)                                                             http://www.lifesciencesite.com 

 

3543 
 

of Technology, Zurich, Switzerland ISBN 3-
906412-33- 

30. Lechtig A, Habicht JP, and Delgado H. (1975): 
Effect of food supplementation during pregnancy 
on birth weight.J Pediatr.; 56:508-19. 

31. Leyla Karaoglu, Erkan Pehlivan, Mucahit Egri, 
Cihan Deprem, Gulsen Gunes, Metin F Genc and 
Ismail Temel (2010): The prevalence of 
nutritional anemia in pregnancy in an east 
Anatolian province, Turkey ; 10:329 

32. Li Ming Wen, Victoria M Flood, Judy M 
Simpson, Chris Rissel, and Louise A Baur (2010): 
Dietary behaviors during pregnancy: findings 
from first-time mothers in southwest Sydney, 
Australia: International Journal of Behavioral 
Nutrition and Physical Activity: 7 (13);1468-
1471. 

33. Mate LJ, and Urrutia JJ (1972): Influence of 
recurrent infections on nutrition and growth of 
children in Guatemala. Am J Clin Nutr.; 25:1267-
72. 

34. McCance RA and Widdowson EM. (1975): 
Nutrition and growth. Proc R Soc Biol ; 156:326-
34. 

35. Meier PR, Nickerson JH, Olson KA, Berg RL and 
MeyerAJ (2003): Prevention of iron Deficency 
Anemia in adolescent and adult Pregnancies: Clin 
Med Res., 1 (1); 29-36. 

36. Micali N, Treasure J and Smirnoff E (2007): 
Eating disorder symptoms in pregnancy: A 
longitudinal study of women with recent and past 
eating disorders and obesity. J Psychosom Res., 
3:297-303. 

37. Mridula, D, Mishra C.P. and Chakravorty, A 
(2003): Dietary Intake of Expectant Mother, 
Indian Journal of Nutrition and Dietetics: 17 (4); 
24-30 

38. Musaiger Ao. (1987): The state of food and 
nutrition in the Arabian Gulf countries: World 
Rev Nutr Diet: 54 (10); 105-173. 

39. National Nutrition Institute (2006): Food 
composition tables for Egypt 2nd edition Cairo 
A.R.E 

40. Philipps C, and Johnson NE. (1977): The impact 
of quality of diet and other factors on birth weight 
of infants. Am J Clin Nutr ; 30:215-25 

41. Pick me Edward m, Moreau D, Ryan EA (2005) 
Assessment of diet quality in pregnant women 
using the Healthy Eating Index, JAm Diet Assoc: 
105:240–246 

42. Pirinçci E, Açık Y, Bostancı M, Eren S, Beritanlı 
H: Elazığ il merkezindeyasandayan gebelerde 

(2001): Prevalence of Anemia in Pregnant 
Women in Elazığ. Fırat Üniversitesi Sağlık 
Bilimleri Tıp Dergisi 1, 15(3):449-54. 

43. Robert D. Herod, Darrell and Hindman, (2003): 
Stature and Nutritional Status: Height, ability and 
labor market outcome. The Journal of Political 
Economy: 53 (4); 499–532 

44. Rogers I, Emmet P, Barker D, and Golding J, 
(1998): Financial difficulties, smoking habits, 
composition of the diet and birth weight in , a 
population of pregnant women in the South West 
England Eur J Clin Nutr: 52 (2); 251-260. 

45. Saxena V, Shrivastava VK, Idris MZ, Mohan U, 
Bhushan V(, 2000): Nutritional status rural 
pregnant women. Indian Journal of Community 
Medicine; 25(3):104-107 

46. Seo Won Bang and Sang Sun Lee (2009): The 
factors affecting pregnancy outcomes in the 
second trimester pregnant women: Nutrition 
Research and Practice 3(2),134-140 

47. Sharon Rolfes, Kathryn pina and ellie Whitney 
(2006): Understanding normal and clinical 
nutrition, 7th edition: page320-507. 

48. Subarnalata Sahoo and Basumati Panda 
(2006): A study of nutritional status of Pregnant 
Woman of Some Villages in Balasore District, 
Orissa: J. Hum. Ecol, 20 (3); 227-232. 

49. Steer PJ. (2000): Maternal hemoglobin 
concentration and birth weight Am J Clin Nutr ., 
71(Suppl): 1285S-7S. 

50. Stewart DE, Raskin J, Garfinkel PE, MacDonald 
OL and Robinson GE (1987): Anorexia nervosa, 
bulimia, and pregnancy. Am J Obstet Gynecology, 
157:1194-1198. 

51. Thangaleela, T. and Vijayalakshmi, P, (1994).): 
Impact of anaemia in pregnancy. Ind. J. Nutr. 
Dieter, 31(2): 26-29. 

52. Traseure JL (1988): The ultrasonographic features 
in anorexia nervosa and bulimia nervosa: A 
simplified method of monitoring hormonal states 
during weight gain. J Psychosom Res., 32:623-
634. 

53. WHO (2008): Global Database on Anemia: 
Worldwide prevalence of anaemia1993-2005. 
[http://whqlibdoc.who.int/publications/2008/ 
9789241596657_eng.pdf]. 

54. Worthington RB. (1975): The role of maternal 
nutrition in the prevention of birth defects. J 
Amer Dietetic Assoc; 97:184-5. 

 

 
1/21/2012 


