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            Abstract

            
               
The LBW infants as weighting less than 2.5kg at birth. Infants with low birth weight are probable to suffer medical trouble
                  and delay development from the time of delivery to adult life. This study was planned to discover the prevalence of LBW infants
                  in Ad-Diwaniyah city (Iraq) and the maternal risk factors, which contribute to the occurrence of low birth weight, and it
                  is rated and what the suitable recommendations can be made to prevent this problem. The present study was aimed to identify
                  the prevalence of LBW and possible maternal factors in children, teaching hospital in Al-Diwaniyah city during the period
                  of the beginning of February 2017 to February 2018. This is a cross-sectional survey held out in Pediatric, teaching hospital
                  through 1012 pregnant mothers giving a live LBW. Whole children weight on a weighing machine. Data was collected through the
                  interview of mothers. Maternal age and education level, socioeconomic condition, number of prenatal visits, interpregnancy
                  interval and maternal diseases, and infant gender were registered in questionnaire format. The highest percentage of them
                  (LBW) was preterm 67.4% and full, term (IUGR) 32.5%. 61.5% of the children in the LBW group were male, and 38.4% were female.
                  Besides the outcome indicates that there are many important risk factors contributed to the incidence of LBW, these are; multiple
                  pregnancies were found to be 66.8% of LBW infants, maternal age 21 – 35 years (39.7%), lack of Prenatal Care (60.3%), delivery
                  by cesarean section (70.6%), mothers who illiterate (64.8%), a large number of mothers from the rural area (68.6%), the presence
                  of maternal diseases (63.5%), all these are considered a risk factor. The current study demonstrates the essential elements
                  give rise to low birth weight in neonates are gestational age (preterm delivery), maternal education and age, multiple births,
                  regular prenatal care, cesarean section, and bad obstetric history.
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               Introduction

            Low infants weight defined by the World Health Organization as weight at birth of smaller than two and a half kg  (WHO, 1992). It participates basically with childhood illness and death particularly during the first year of life  (Klaus & Fanaroff, 1993; Papageorgiou, 1999; Rizvi, Hatcher, Jehan, & Qureshi, 2007; Wessel, Cnattingius, Bergstrom, Dupret, & Reitmaier, 1996). Low birth weight (LBW) is more occurring in developing countries than in developed countries and significantly contributes
               to both neonatal and postneonatal mortality in those settings. The predominance of low birth weight varies between districts,
               nations and within the area of the same state. The most elevated rate of LBW happening in the Asia region (21%) trailed by
               Pacific ocean (20%), Africa (15%), Latin America (11%) and Europe (6%)  (WHO, 1992). The maternal factors for LBW during gestation are DM, hypertension, severe infections, and multiple gestations (Zlot, Smith, Miller, Janes, & Coltin, 1999). In this survey, we meant to recognize the LBW frequency of live conceived infants in our hospital and the related maternal
               hazard variables of LBW in a maternity hospital in Al-Diwaniyah city in Iraq. In addition to estimate the average of children
               who were small for gestational age (SGA), the number of preterm delivery, their gender distribution, route of delivery, the
               incidence of multiple gestations, socioeconomic status, maternal illnesses, nature of antenatal consideration, previous low
               birth weight, residence (urban-rural difference) educational level and the environmental hazard factors. Mother's instruction
               about the hazard elements prompt lessening to reducing the obstetrical complexity related to pregnancy for protection of mothers
               then delivery of alive mature newborn that will not require extensive neonatal care.
            

         

         
               Patients and Methods

            A descriptive hospital-based survey was coordinated on the Children and Teaching Hospital in al-Diwaniyah city. All LBW infants
               (full-term and preterm) recorded over 12 months from February 2017 to February 2018. Introduction to the world loads and from
               a meeting poll with their moms. The information was aggregated by estimating the newborn weights and from meeting with their
               mothers. The information included: infant's gender, gestational age, maternal age, mothers academic levels, parity, attendance
               at prenatal care during pregnancy, multiple or singleton birth, socioeconomic status, previous LBW and mode of delivery. The
               mothers were additionally solicited whether they had experienced any the accompanying sicknesses during gestation: infections,
               pre-eclampsia, renal disorders, cardiovascular diseases, anemia. All babies were weighed immediately after birth. The gestational
               age was estimated by Ballard scoring. Intrauterine growth restriction (IUGR) was considered a full gestational term (≥37 weeks)
               also included in our study. Aborted and stillbirth babies were excluded from the study. P <0.05 in this study was considered
               significance.
            

            
               Statistical analysis
               
            

            The results were expressed as number, percentage & P-value 0.05 regarded as the upper limit of significance. The Chi-Square test was applied to the tables of the results to obtain
               the P-values.
            

         

         
               Results and Discussion

            Five thousand ten live births delivered in the hospital. 1012 (20.2%) were low birth weight, 623 were males (61.6 %) and 389
               females (38.4 %). The ratio was (male: female) 1.6:1, no significant deviation was found when comparing the gender of the
               infants in the two groups (p=0.97) Table  1. 
            

            
                  
                  Table 1

                  Distribution of low birth weight infants, according to gestational age and sex of infants

               

               
                     
                        
                           	
                              
                           
                           Sex of infants 

                           
                        
                        	
                              
                           
                           LBW, No (%) 

                           
                        
                        	
                              
                           
                           P-value

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Males 

                           
                        
                        	
                              
                           
                           623 (61.6 %)

                           
                        
                        	
                              
                           
                           p=0.97

                           
                        
                     

                     
                           	
                              
                           
                           Females 

                           
                        
                        	
                              
                           
                           389 (38.4 %)

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Total 

                           
                        
                        	
                              
                           
                           1012

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                            Gestation age (weeks)  

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Preterm

                           
                            (less than 37 weeks) 

                           
                        
                        	
                              
                           
                           683 (67.5%)

                           
                        
                        	
                              
                           
                           p=0.001

                           
                        
                     

                     
                           	
                              
                           
                           Full-term (IUGR)

                           
                        
                        	
                              
                           
                           329 (32.5%)

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Total 

                           
                        
                        	
                              
                           
                           1012

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            The prevalence of Preterm birth among mothers was 683 (67.5%) and 329 (32.5%) recognized as full-term babies (IUGR), the p=0.001
               was statistically significant Table  1. All mothers age groups below 20 years were 292 (28.9%), 21 – 35 were 402 (39.7%) and above 35 were 318 (31.4%) also significant
               risk factors in LBW (P <0.006), Table  2. 
            

            
                  
                  Table 2

                  Classification of LBW depending on maternal age

               

               
                     
                        
                           	
                              
                           
                           Age (years) of mother

                           
                        
                        	
                              
                           
                           LBW

                           
                        
                        	
                              
                           
                           Percentage

                           
                        
                        	
                              
                           
                           p-value

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           ≤ 20

                           
                        
                        	
                              
                           
                           292

                           
                        
                        	
                              
                           
                           28.9%

                           
                        
                        	
                              
                           
                           < 0.04 

                           
                        
                     

                     
                           	
                              
                           
                           21 - 35 

                           
                        
                        	
                              
                           
                           402 

                           
                        
                        	
                              
                           
                           39.7% 

                           
                        
                        	
                              
                           
                           < 0.006 

                           
                        
                     

                     
                           	
                              
                           
                           >35

                           
                        
                        	
                              
                           
                           318

                           
                        
                        	
                              
                           
                           31.4

                           
                        
                        	
                              
                           
                           < 0.03 

                           
                        
                     

                  
               

            

            We found the rate of multiple gestations in our study was 677 (66.9%) in the LBW infants and it considers the important risk
               factors in the etiology of LBW, (P <0. 03) Table  2, the mothers with regular prenatal visit had fewer LBW infants 82 (8.1%) than the mother with irregular 319 (31.5%) or no
               prenatal health care 611 (60.4%), (P <0. 05) Table  3. Regarding the mode of delivery, 712 (70.4%) cases delivery by Caesarean section and 300 (29.6%) of LBW by normal vaginal
               delivery, P <0.003, Table  3. The LBW infants were maximum among the mothers who were illiterate 656 (64.8%), primary school 206 (20.4%), secondary school
               85 (8.4%), and university 65 (6.4%), therefore LBW decrease with education status improved, P <0.009 Table  3. About the residence of mothers, the incidence of LBW infants were 317 (31.3%) with the mothers who live in an urban area
               and 695 (68.7%) in a rural area, no statistically significant Table  3. Pregnant mothers with bronchial asthma, hypertension, UTI, malnutrition, and other diseases will increase the percentage
               of LBW in our study, and this is the most significant risk factors for LBW 643 (63.5%) and the difference statistically show
               in Table  3. Moreover, mothers having a bad obstetric history like recurrent abortion, stillbirths, 57.4 %, at risk for LBW, P <0.03
               Table  3. Also, the result indicates the women with a previous history of LBW also contribute to increasing the risk of LBW infants
               593 (58.6%). p=0.72, Table  3. Mothers of lower socioeconomic status are also more likely to have LBW infants, about 79.2%. p=0.81, Table  3.
            

            
                  
                  Table 3

                  Distribution of LBW infants, depending on maternal factors

               

               
                     
                        
                           	
                              
                           
                            Maternal factors 

                           
                            

                           
                        
                        	
                              
                           
                           LBW, no. 

                           
                        
                        	
                              
                           
                           % 

                           
                        
                        	
                              
                           
                           P-value 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Birth order:

                           
                           Multiple Births

                           
                           Singleton

                           
                        
                        	
                              
                           
                           677

                           
                           335

                           
                        
                        	
                              
                           
                           66.9

                           
                           33.1

                           
                        
                        	
                              
                           
                            <0.03 

                           
                        
                     

                     
                           	
                              
                           
                           Mode of delivery:

                           
                           Cesarean section

                           
                           NVD**

                           
                        
                        	
                              
                           
                           712

                           
                           30

                           
                        
                        	
                              
                           
                           70.4

                           
                           29.6

                           
                        
                        	
                              
                           
                            <0.003 

                           
                        
                     

                     
                           	
                              
                           
                           Prenatal health care

                           
                           No PNC*

                           
                           Irregular PNC

                           
                           Regular

                           
                        
                        	
                              
                           
                           611

                           
                           319

                           
                           82

                           
                        
                        	
                              
                           
                           60.4

                           
                           31.5

                           
                           8.1

                           
                        
                        	
                              
                           
                            <0. 0.05 

                           
                        
                     

                     
                           	
                              
                           
                           Level of education

                           
                           Illiterate

                           
                           Primary school

                           
                           Secondary school

                           
                           University

                           
                        
                        	
                              
                           
                           656

                           
                           206

                           
                           85

                           
                           65

                           
                        
                        	
                              
                           
                           64.8

                           
                           20.4

                           
                           8.4

                           
                           6.4

                           
                        
                        	
                              
                           
                           p<0.009 

                           
                        
                     

                     
                           	
                              
                           
                           Resident:

                           
                           Urban

                           
                           Rural

                           
                        
                        	
                              
                           
                           317

                           
                           695

                           
                        
                        	
                              
                           
                           31.3

                           
                           68.7

                           
                        
                        	
                              
                           
                           P >0.05

                           
                        
                     

                     
                           	
                              
                           
                           Presence of maternal disease

                           
                           Yes

                           
                           No

                           
                        
                        	
                              
                           
                           643

                           
                           369

                           
                        
                        	
                              
                           
                           63.5

                           
                           36.5

                           
                        
                        	
                              
                           
                           p<0.001

                           
                        
                     

                     
                           	
                              
                           
                           Bad obstetric history

                           
                           Yes

                           
                           No

                           
                        
                        	
                              
                           
                           581

                           
                           431

                           
                        
                        	
                              
                           
                           57.4

                           
                           42.6

                           
                        
                        	
                              
                           
                            <0.03 

                           
                        
                     

                     
                           	
                              
                           
                           Previous history of LBW

                           
                        
                        	
                              
                           
                           593

                           
                        
                        	
                              
                           
                           58.6

                           
                        
                        	
                              
                           
                           p=0.72 

                           
                        
                     

                     
                           	
                              
                           
                           Lower socioeconomic status

                           
                        
                        	
                              
                           
                           802

                           
                        
                        	
                              
                           
                           79.2

                           
                        
                        	
                              
                           
                           p=0.81 

                           
                        
                     

                  
               

            

            Loss of security and unstable, irritable conditions in these areas of Iraq, particularly after 2003, which affect the health
               services, including medical supplies, enough staff number, and training. Table  4.
            

            
                  
                  Table 4

                  Frequency of LBW in different areas in Iraq

               

               
                     
                        
                           	
                              
                           
                           Areas (Iraq)

                           
                        
                        	
                              
                           
                           Percentage 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Eastern areas (Diyala)

                           
                        
                        	
                              
                           
                           51.8%

                           
                        
                     

                     
                           	
                              
                           
                           Baghdad

                           
                        
                        	
                              
                           
                           50%

                           
                        
                     

                     
                           	
                              
                           
                           Western areas (Al-Anbar)

                           
                        
                        	
                              
                           
                           31%

                           
                        
                     

                     
                           	
                              
                           
                           The current study (Al-Diwaniyah)

                           
                        
                        	
                              
                           
                           20.2%

                           
                        
                     

                  
               

            

            The high figure (20.2%) may due to economic sanctions, low socioeconomic status of the pregnant women, and violence which
               occurred in Iraq after 2003 Table  5.

            
                  
                  Table 5

                  Rate of LBW in some countries

               

               
                     
                        
                           	
                              
                           
                           Country

                           
                        
                        	
                              
                           
                           % 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Iran

                           
                        
                        	
                              
                           
                           5.2%

                           
                        
                     

                     
                           	
                              
                           
                           Syria

                           
                        
                        	
                              
                           
                           6.6%

                           
                        
                     

                     
                           	
                              
                           
                           Saudi Arabia

                           
                        
                        	
                              
                           
                           8.2%

                           
                        
                     

                     
                           	
                              
                           
                           Turkey

                           
                        
                        	
                              
                           
                           8.7%

                           
                        
                     

                  
               

            

            The prevalence of LBW in Al-Diwaniyah city can't be determined from this study sample, because this sample doesn't represent
               the true state in the population for the following reasons: 1-Not all deliveries occurred in this hospital because of other
               hospitals located outside Al-Diwaniyah city (about 5 hospitals) received a pregnant woman without referring to Al-Diwaniyah
               city. 2-There are some limitations in this study because of some important factors like maternal smoking, drug ingestion,
               maternal occupation, environmental factors (heavily exposed to indoor air pollution), maternal body mass index (BMI) before
               pregnancy, not included in our study due to social reluctance. In spite of that, the prevalence of LBW in Al- Diwaniyah was
               20.2%; it is lower than that reported in the west of Iraq, 31% (al-Anbar) 9, eastern of Iraq, 51.8% (Diyala) 10 and Baghdad
               50%  (Al-Diwan, Al-Ageeli, Al-Hadi, & Al-Hadithi, 2006) in 2005 and 2006 respectively. This low rate in our study may due to more stable security circumstances in Al-Diwaniyah
               city opposite to increase widespread violence, comparing this study with that reported in neighbor countries show much higher
               than that in Syria 6.6%  (Wannous & Arous, 2001), Iran 5.2% (Vandana, Tavafian, & Montazeri, 2008), Saudi Arabia (Riyadh) 8.2%  (Al-Eissa, Ba'aqeel, & Haque, 1991; Al-Faraidy & Dawodu, 1993) and Turkey 8.7% (Arisoy & Sarman, 1995; Kayhan, Argon, & Kırcalıoglu, 1991). In the universal prevalence of LBW in middle east region is 11%  (Bellamy, 1999) and change greatly with the economic status of these countries, very low rates are found in Cyprus, Bahrain, Kuwait, Qatar,
               and United Emirate, while the very high rate in Somalia , Afghanistan, and Djibouti  (Harfuche, Verhoestrate, & Al_Shazli, 1995). So in this study, the important risk factors include: Male sex in our study is high percent, 61.6% and this is assigned
               to the tendency of the male to other harmful agents, this finding unlike with that reported by other studies which consider
               the female sex is a great significance factor (Herceg, Simpson, & Thompson, 1994; Steketee et al., 1996; Wen, Goldenberg, Cutter, Hoffman, & Cliver, 1990). We can explain this finding by high male delivery occurred in the hospital during the study period (623 vs. 389 female
               deliveries). Prematurity and LBW, which were found to be significantly higher among cases 67.5% and 32.5% of them were due
               to IUGR, is an important significant factor; this corroborates other studies finding. The high occurrence of preterm in this
               study may be due to the complication of the current pregnancy (high frequency of having hypertensive disorders, antepartum
               hemorrhage, respiratory diseases, anemia and oligohydramnios, lack of good antenatal care. In the written papers, two-thirds
               of infants born LBW are preterm (Conde-Agudelo & Belizan, 2005; Scholl & Johnson, 2000). The incidence of multiple gestations is increasing by 66.9%, and 90% of multiple pregnancies lead to preterm birth; this
               is may due to an increase in the development of obstetrical approaches. Many studies reveal the relationship of LBW with maternal
               age, in this study the prevalence of LBW is higher in mothers of age between 21- 35 years (39.7%) and above the age of 35
               years (31.4%), a reasonable clarification for this noticing is the fact that in Iraq, women get married above the age of 21
               years because of economic and psychosocial status and this is inconsistent with other studies (Lee, Ferguson, Corpuz, & Gartner, 1988). The predominance of LBW in Illiterate mothers was (64.8%), and this decreased with expanding dimension of schooling to
               6.4%, the method of reasoning for the relationship between maternal education level and LBW reveal to be related to the low
               financial level of mothers, poor start of prenatal care, and less counsels than recommended. As to mind, the number of prenatal
               care visit was additionally connected with mother schooling, were twice as prone to have more than conferences during the
               pregnancy period. In this study and many types of research documented the association of reduced prevalence LBW and preterm
               delivery with prenatal care  (Kramer, 1987)  (Prudêncio & Mamede, 1991) it could be attributed to the difficulty of pregnant women in rural regions to attend prenatal health care regularly in
               addition to the deterioration in health services after the war crisis, poverty, and economic sanction  (Al-Nouri, 2003; IST, 1991; Niazi & Al-Kubaisi, 1998; UNICEF, 2002). Other essential results were the contrasts in the technique of delivery, where the percentage of cesarean section was increased
               in the LBW birth, 70.4% than by way of NVD 29.6% and this finding may be due to complicated pregnancy which required an urgent
               cesarean section. In this study, concomitant diseases in mothers like UTI, anemia, hypertension, asthma, heart diseases were
               essentially connected with LBW. These results are compatible with the finding of different papers  (Institute of Medicine, 1985; Lechtig et al., 1975; Urrutia, 1975). Bad obstetric history, 57.4%, and previous LBW increased the risk for LBW 58.5% these findings are compared well to the
               findings of other studies  (Institute of Medicine, 1985; Jamal & Khan, 2003; Lechtig et al., 1975), may be hereditary components and financial variables behind this phenomenon leading to recurrent adverse obstetric outcome
               (Anand & Garg, 2000; Steketee et al., 1996).
            

         

         
               Conclusion

            The findings of the study propose that statistic factors, for example, maternal age between 21 to 35 yrs, financial considerations,
               low educational level, gestational age, regular antenatal checkup, a method of delivery, bad obstetric history, multiple gestations,
               are essential determinants of LBW. This is steady with nationalist and global survey demonstrating that maternal factors and
               hazard practices during pregnancy assume vital roles on LBW.  
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