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ABSTRACT  

Background: Pregnancy is the only time in a woman's life where weight gain is expected and 

encouraged. Therefore, women are concerned whether pregnancy will have an impact on their 

body weight. Objective: To determine gestational weight gain during normal and high risk 

pregnancy and to find-out the maternal factors that are associated with maternal weight gain 

during normal and high risk pregnancies. Subjects and Methods: A retrospective study was 

conducted in Al-Khobar city, Eastern Saudi Arabia. All pregnant women registered, during the 

year 2010-2011 (n=323), at three randomly selected primary health care centers were included in 

the study. The number of records with completed registered studied variables and weight gain 

during pregnancy was 229 records (70.9% of total records) was divided according to the criteria 

of high risk pregnancy, into two groups, namely normal pregnancy (n=123) and high risk 

pregnancy (n=106).  The maternal body weight gain was divided into three categories as low 

weight gain (≤ 8.0 kg), normal weight gain (8.1—16.0 kg) and high weight gain (≥ 16.1 kg). 

Statistical analysis was done using descriptive and analytic statistics as well as logistic regression 

analysis. Results: The rate of women having normal maternal weight gain during normal 

pregnancy was 35% as compared to those 18.9% during high risk pregnancy. While, 63.4% of 

women had low weight gain during normal pregnancy, 80.2% of them had low weight during 

high risk pregnancy. About 31.2% of women during normal pregnancy were aged 35-45years old 

when compared to 68.8% of women during high risk pregnancy and the difference was 

statistically significant (p<0.01). Increased parity and number of living children are significantly 

associated with low maternal weight gain during normal pregnancy. Decreased antenatal visits 

during high risk pregnancy were significantly associated with low weight gain during high risk 

pregnancy. Conclusion:  Low weight gain was more during high risk pregnancy; increase in 

parity and number of living children during normal pregnancy, decreased antenatal visits during 

high risk pregnancy are significantly associated with low maternal weight gain. Suitable measures 

should be taken to control maternal body weight gain during pregnancy.  
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INTRODUCTION 

Pregnancy is the only time in a woman's life where weight gain is expected and encouraged. 

Therefore, women are concerned whether pregnancy will have an impact on their body 

weight. There are many body changes during pregnancy: an inevitable one is that pregnancy 

and weight gain go hand in hand, not making it any easier for the body image during 

pregnancy. Maternal weight gain in pregnancy can serve as a good mean of assessing the 
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wellbeing of the pregnant mother (1). The weight of the growing fetus itself should expect to 

have a gain between 10-12 kg and a 12-15kg of ‘baby’ respectively with a single pregnancy. 

During the first trimester pregnancy weight gain should be between 1-2 kg, and then about 

500g per week for the rest of the pregnancy term (2).  

Inadequate prenatal weight gain and low weight gain during pregnancy are significant risk 

factors for intra-uterine growth retardation, pre-term delivery and low birth weight in infants 

(3-7). Excessive weight gain on the other hand can lead to adverse maternal and fetal 

outcomes (8,9). Accordingly, suggestions for optimal weight gain is needed to ensure the best 

outcomes (10- 12). Gestational weight gain was defined as the difference between the 

maternal weight measured within one week prior to delivery and the maternal weight 

recorded at the first visit to the hospital. Gestational weight gains were grouped into three 

categories as low weight gain (≤ 8.0 kg), normal weight gain (8.1—16.0 kg) and over weight 

gain (≥ 16.1 kg) (13). 

Excessive gestational weight gain, in Saudi Arabia, is emerging as an important predictor of 

maternal and offspring obesity, as well as obstetrical complications. Independent of their 

weight entering pregnancy, mothers who gain excessively during pregnancy are more likely 

to deliver by cesarean section, have an unsuccessful trial of labor after cesarean section, 

develop pre-eclampsia, retain excessive weight after delivery, and become overweight or 

obese in later life (14). Various studies reported that the socio-demographic predictors of 

excessive weight gain during pregnancy were null parity, pre-pregnancy overweight, body 

mass index, low socioeconomic status, and young maternal age (2,4,6,8,14). The nature of 

weight gain during normal and high risk pregnancy in Saudi Arabia remains undetermined. 

The aim of the present study was to determine gestational weight gain during normal and 

high risk pregnancy and find-out the maternal factors associated with weight gain during 

normal and high risk pregnancies. 

SUBJECTS AND METHODS 

A retrospective epidemiological investigation based on population background was 

conducted during the year 2012 in Al-Khobar city, part of the eastern province in the 

Kingdom of Saudi Arabia (KSA). Married fertile women having children in catchments of 

randomly selected primary health care centers (PHCCs) were the units of observation and the 

target population of the present study. All available medical records of pregnant women in 

three out of the eight PHCCs, in Al-Khobar city, were randomly selected namely; Al-

Akrabia, Ibn Hayyan and Al-Bayonia PHCCs. The specific inclusion criteria of the present 

study were the presence obstetric records of Saudi and Non Saudi women that attended their 

first antenatal visit during the study period in the selected PHCCs. The records of all pregnant 

women, who were developed according to the World Health Organization (WHO) known as 

"Mother and child health passport", who started their antenatal care from 1st October 2010 to 

30th September 2011 were collected from the three randomly selected PHCCs. The total 

number of these antenatal records was 323, and the number of records with complete 

registered studied variables and gained weight during pregnancy was 229 records which 

represented 70.9% of the total records; they were divided according to the criteria of high risk 

pregnancy,(15) into two groups, namely normal pregnancy (n=123) and high risk pregnancy 

(n=106). The available maternal variables in the present study were socio-demographic and 

reproductive characteristics as well as family, past-medical and surgical histories, current 

obstetric history and maternal body weight gain. Obstetric outcome included preeclampsia, 

eclampsia, gestational diabetes, ante partum hemorrhage, full term and postdate deliveries. 

Values of maternal body weight gain were divided into three categories as low weight gain (≤ 

8.0 kg), normal weight gain (8.1—16.0 kg) and high weight gain (≥ 16.1 kg) (13). 
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Demographic, antenatal data were explored; and women with normal weight were used as the 

reference or the comparison group for data analysis. The socio-economic status of the 

mothers was determined by scoring system (16) using parental education (0-4 scores for 

either paternal or maternal education); Paternal occupation (2-7 scores) and maternal 

occupation (0-1 score). Accordingly, the total score of socio-economic status ranged from 2-

16 scores. 

Data entry and verification was done and variables were described using frequency 

distribution for categorical variables. The chi-square (χ
2
) and Fishers Exact test were used as 

a test of significant values for comparison of categorical variables and t test was used as a test 

of significance for quantitative variables. P value < 0.05 was chosen as the level of statistical 

significance using Statistical Package of Social Sciences (SPSS) version16 (17). Logistic 

regression analysis was done to determine the main factors associated with weight gain and 

the results were expressed as Odds Ratio (OR) and corresponding 95% as confidence interval 

(CI). Pilot study was applied on fifteen files in Al-Akrabia PHCC in order to test the validity 

and reliability. Permission was taken from the concerned authority to conduct the study and 

confidentiality of the information was strictly adhered, with data to be used only for research 

purpose. 

RESULTS  

The total registered records of women who attended antennal care during the study period 

were 323 records and 29.1% were excluded due to lack of registration of some variables 

under the study. A total of 229 maternal antenatal records were enrolled in the study. They 

were classified into normal (n=123) and high risk pregnancy (n=106) groups according to the 

criteria of high risk pregnancy15. The criteria of high risk pregnancy were previous stillbirth 

or neonatal deaths (4%), isoimmunisation RH (5.9%), previous surgery on reproductive tract 

(14.2%), history of low birth weight (< 2500g) in last pregnancy (7.7%), and any medical 

disease or condition (23.2%) (Table 1). Maternal weight gain was normal in 35% women 

during normal pregnancy as compared to 18.9% of the women during high risk pregnancy. 

However, low weight gain during normal pregnancy was observed among 63.4% women 

during normal pregnancy when compared to 80.2% during high risk pregnancy. The 

overweight gain was approximately the same during normal and high risk pregnancies 

(Figure 1). During normal pregnancy 31.2% of women were in the age group of 35-45years 

old compared to 68.8% during high risk pregnancy and the difference was statistically 

significant (p<0.01) (Table 2). Moreover, there was no statistical significant difference 

between the studied women during normal and high risk pregnancies regarding nationality 

and maternal occupation. The reproductive characteristics of studied women revealed that 

47.5% of them during normal pregnancy had abortions compared to 52.5% who had 

undergone abortion during high risk pregnancy; and 28.1% of women during normal  had 5 

or more living children as compared to 71.9% of women during high risk pregnancies. (Table 

2). Family history of women showed that diabetes mellitus, hypertension, multiple 

pregnancy, and consanguinity are nearly the same during normal and high risk pregnancy 

(Table 3). Increase parity and increased number of living children are significantly associated 

with low maternal weight gain during normal pregnancy (Table 3). However, decreased 

antenatal visits during high risk pregnancy were significantly associated with low maternal 

weight gain during high risk pregnancy (Table 4). Moreover, an association between maternal 

weight gain, obstetric outcomes and prenatal morbidities was determined; however, the 

number of women during normal pregnancy was too small. Logistic regression analysis 

revealed that mother’s education (OR= 1.7, CI =1.12- 2.45, Model X2 (15) = 19.95, P<0.5) 

was the only significant (P<0.05) predicting factor associated with maternal weight gain 
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during normal pregnancy (Table 4). However, during high risk pregnancy neither socio-

demographic factors nor reproductive characteristics were predictors of maternal weight gain. 

DISCUSSION 

 Maternal weight was recorded at almost all antenatal primary care attendees and weight gain 

was considered as a clinical test during antenatal care. The amount of maternal weight gain 

was found to be compatible with normal pregnancy outcome (18-20).These have led to 

studies resulting in recommended weight gain during pregnancy (21). In the present study 

most of the women studied in Saudi were aged 25-35 years (56%); 94.1% were Saudi 

nationals and 95% were housewives. The findings are similar to the study done among Qatari 

married women (15), but a higher value for maternal age was reported by a study in Saudi 

Arabia (23).  The reproductive characteristics of Saudi women showed that 26.6% had 

abortion and 34.1% had up to two children; this finding is inconsistent with other studies. 

(6,8,13,22). Past-medical history of anemia was observed among 20.4%, 14.2% had past 

surgical history of cesarean section, 27.5% had normal body weight gain (8.1 to <16) during 

pregnancy and the mean antenatal visits was 2.5±1.2.  

Data of other previous studies (3, 13, 15, 23, 24) were inconsistent with these findings in the 

present study. The criteria of high risk pregnancy were previous stillbirth or neonatal deaths 

(4%), isoimmunisation RH (5.9%), previous surgery on reproductive tract (14.2%), history of 

low birth weight in last pregnancy (7.7%), and any medical disease or condition (23.2%). 

This study showed that there was statistically significant (P<0.01) difference in age 

distribution of studied women during normal and high risk pregnancies. However, there was 

no statistical significant difference between the studied women during normal and high risk 

pregnancies regarding nationality and maternal occupation.  

Also the reproductive characteristics of studied women revealed that there was statistical 

significant (P<0.01) difference between the studied women during normal and high risk 

pregnancies number of living children. Family history of women showed that diabetes 

mellitus, hypertension, multiple pregnancy, and consanguinity are similar during normal and 

high risk pregnancy. Moreover, 18.8% of women studied during normal pregnancy had past-

medical history of anemia, 12.5% had past-surgical history of caesarean section, 56.9% had 

3-4 antenatal visits, 60% delivered pre-term babies and 68.8% had normal maternal weight 

gain during normal pregnancy.  

Excessive gestational weight gain in Saudi Arabia is emerging as an important predictor of 

maternal obstetric complications. Mothers who gain weight excessively during pregnancy are 

more likely to deliver by caesarean section, develop pre-eclampsia, and become overweight 

or obese in later life (14). Increase parity and increased number of live births are significantly 

associated with low maternal weight gain during normal pregnancy. However, decreased 

antenatal visits during high risk pregnancy were significantly associated with low maternal 

weight gain during high risk pregnancy. These finding are inconsistent with findings of other 

studies performed in Ghana (2), Africa (25), Saudi Arabia (23,24) Also, there is an 

association between maternal weight gain and either obstetric outcomes or prenatal 

morbidities, although the present study involved small number of women in each variable 

under investigation during normal pregnancy. 

Logistic regression analysis revealed that mother’s education (OR= 1.7, CI =1.12- 2. 45) 

(P<0.05) was the only significant predicting factor associated with maternal weight gain 

during normal pregnancy. However, none of the socio-demographic factors and reproductive 

characteristics was found to be predictors of maternal weight gain during high risk 

pregnancy. This is not in-accordance with various studies, which reported that an antenatal 
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visit during pregnancy was the significant preventive factor against adverse pregnancy 

outcome and complications (11-15).    

CONCLUSION  

The results of the present study demonstrated that 29.1% of the records were incomplete and 

was missing important data which may have not been performed or not recorded. Low 

maternal body weight gain during normal pregnancy was significantly associated with 

increase parity and increased number of children. However, decreased antenatal visits during 

high risk pregnancy were associated only significantly with low maternal weight gain. Also 

there is an association between maternal weight gain and obstetric outcomes and prenatal 

morbidities. Logistic regression analysis demonstrated that mother’s education was the only 

significant predicting factor associated with maternal body weight gain during normal 

pregnancy. From the results of the present study, it is recommended that all primary health 

care team members providing antenatal care services should receive continuous medical 

education and in-service training about the new WHO model and be aware about the 

principles and importance of proper registration and recording. Health education sessions 

should be conducted for all females with particular attention to pregnant women about the 

hazards associated with excessive body weight gain during pregnancy and the different 

methods of its control, with special emphasis on lifestyle modification.  
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Table 1: Number and percent distribution of studied pregnant women with criteria 

of high risk pregnancy 

*a pregnant woman may have more than one risk pregnancy factors 

 

Criteria of high risk pregnancy 
pregnant Women with high 

risk of pregnancy factors* 

 No. % 

Obstetric  history:   

1-Previus stillbirths or neonatal loss 13 4.0 

2-History of 3 or more consecutive spontaneous abortions 3 0.9 

3-Birth weight of last baby < 2500g 25 7.7 

4-Birth weight of last baby > 4500g 2 0.6 

5-Last pregnancy hospital admission for H.T. or eclampsia / preeclampsia 3 0.9 

6-Previous surgery on reproductive tract  46 14.2 

Current pregnancy:   

1-Diagnosed or suspected multiple pregnancy 1 0.3 

2-Age >40 years 9 2.8 

3-Isoimmuization RH(-) in current or previous pregnancy 19 5.9 

4-Vaginal bleeding 6 1.9 

5-Pelvic mass 2 0.6 

6-Blood pressure140/90mmHg or more at booking 2 0.6 

7-Cardiac diseases, Diabetes mellitus, or renal diseases 5 1.5 

8-Any other severe medical diseases or conditions   75 23.2 
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Table 2: Demographic, reproductive characteristics and family history of studied     

pregnant women during normal and high risk pregnancies  

 

 

 

Characteristics 
N 

Normal 

pregnancy 

(n=123) 

High risk 

pregnancy 

(n=106) 

Test of 

Significance          

P value 
229 No. % No. % 

A-Demographic characteristics       

1-Age group (years)       

   15-<25 60 43          71.7 17 28.3  

   25- <35 137 70   51.1 67 48.9 χ
2
 =14.651, P<0.01 

   35- 45 32 10 31.2 22 68.8  

2-Nationality       

   Saudi 217 118    54.4 99 45.6 FET=0.74, P>0.05 

   Non-Saudi 12 5 4.7 7 57.3  

3-Women occupation       

   House wife 221 121 58.8 100 45.2 χ
2
 =2.75, P>0.05 

   Working for cash 8 2 25.0 6 75.0  

B- Reproductive characteristics       

1-Abortions 59 28 47.5 31 52.5 FET=1.25, P>0.05 

2-Stillbirths 2 0 0.0 2 100.0 -------- 

3-Number of living children       

   1-2 74 38                     51.4 36 48.6 χ
2
 =17.56, P<0.01 

   3-4 56 28 50.0 28 50.0  

   ≥5 32 9 28.1 23 71.9  

   No living children 67 48 71.6 19 28.4  

C-Family History       

   Diabetes Mellitus 121 63 52.1 58 47.9  

   Multiple pregnancy 29 12 41.4 17 58.6 χ
2
 =2.899, P>0.05 

   Hypertension 109 61 56.0 48 44.0  

   Blood disorders 6 4 66.7 2 33.3  

   Consanguinity 20 9 45.0 11 55.0  
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Table 3: Maternal body gain and socio-demographic characteristics of studied 

pregnant women during normal and high risk pregnancies 

 

*P<0.05 

 

Table 4: Logistic regression analysis of significant factors predicting maternal body weight 

gain among studied pregnant women during normal pregnancy 
 

 

 

 

 

 

 Maternal Body Gain 

 Normal pregnancy (n=123) High risk pregnancy (n=106) 

Variables 
Normal 

weight gain 

Low 

weight gain 

Over            

weight 

gain 

Normal 

weight 

gain 

Low    

weight gain 

Over  

weight 

gain 

 (8.1-<16) (<8) (≥16) (8.1-<16) (<8) (≥16) 

 (n=43 ) (n=78 ) (n=2 ) (n=20) (n=85 ) (n=1 ) 

Age (x ±SD) 25.3±3.9 27.1±5.6 25.0±11.3 29.0 ±5.5 29.8±5.9 ----- 

Parity  (x ±SD) 2.2 ±1.4 3.5 ±2.3* 2.5 ±2.1 3.5 ±2. 9 2.8 ±0.85* ----- 

Number of Antenatal 

care visits (x ±SD) 
3.4 ±0.7 3.1 ±0.9 3.0 ±0.001 3.5 ±0. 7 4.5±2.8 ------- 

Number of living 

children   (x ±SD)  
0.97 ±1.2 1.9±1.8* 2.5±2.1* 2.1 ±1.9 1.9±1.8 -------- 

Variables B  coefficient B P-value O.R. 

95 % Confidence 

interval of O.R. 

Lower    Upper 

Mother education 0.503 0.2 0.012 1.7 1.12 2.45 

Constant 91.19 7.84 ------ ---- ------ ----- 

Model X
2
 =  19.95,     P >0.05 
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Figure 1: Percentage of pregnant women achieved body weight gain during normal 

and high risk pregnancy 
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