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 الخلاصت

 اَخهبء انحًم انسببك وانحًم انحبني، وحؼزف ايضب ببسى انًببػذة يب بيٍ انىلاداث انفخزة يببيٍ انحًهيٍ هي انفخزة  يب بيٍ :خلفيت البحث

 حمييى ػلالت يببيٍ انحًهيٍ يغ انُخبئش انسهبيت نهىلادة . إنًانذراست حهذف  :أهذافه

  02انً  0202 -حشزيٍ انزبَي  02انبيبَبث خلال فخزة يٍ  ى صًغحغزضيت. كؼيُت ايزأة( 022وحى اخخيبر  )ت صًًج دراست وصفيمنهجيت البحث :

انذراست في يسخشفيبث يذيُت انًىصم )يسخشفً انخُسبء انخؼهيًي ( و )يسخشفً انبخىل انخؼهيًي( ، ولذ حى صًغ انبيبَبث  أصزيج،ولذ  0202 -َيسبٌ

 و يسخىي انخؼهيًي و ًم ػهً )انؼًزويشخ انًزأةخصبئص  الأول6 يخضًٍ انضشء  أصشاء أربؼتببسخخذاو اسخبيبٌ يُظى. وهذا الاسخبيبٌ يخكىٌ يٍ 

فخزة انحًم ( و يخضًٍ انضشء  أرُبء الأوانخي صبحبج  الأيزاض و الأونيتنًزاكش انزػبيت انصحيت  الأوسيبراث  وػًز انحًم  و انًهُت وانًسكٍ 

انحًم خلال هذِ انفخزة ، ويخضًٍ انضشء انزابغ ػذو اسخخذاو يىاَغ  أسببة، ويخضًٍ انضشء انزبنذ  أشهز إنًانزبَي انفخزة بيٍ انحًهيٍ وانخي حمسى 

( خبزاء، 02يٍ خلال ػزضهب ػهً ) الأداة صذقبؼذ انىلادة .ولذ حى اخخببر  وأطفبنهى نلأيهبثشيىػب انخي ححذد  الأكززانُخبئش انسهبيت نهىلادة 

 انىصفي والاسخُخبصي . الإحصبءيبَبث بىاسطت وحههج انب (2.40كزوَببس ) أنفبيؼبيم الارحببط  ببسخخذاولاسخًبرة أرببث   ليبصوكبٌ  

%( ، 72انذيٍ نذيهٍ  لصز انفخزة يببيٍ انحًهيٍ بُسبت ) الأيهبثبيٍ  َسبت ػهًوالأ خطزالأ ٍحذيزي انىلادة كبَ الأطفبل لهت وسٌ إٌالنتائج :

%( 20%(، وحىاني )23( سُت وكبَج انُسبت )02-00) يٍ انفئت انؼًزيت الأػهًنهؼًز انُسبت انًئىيت نهؼيُت حبيٍ طبمب  الأيهبثوكبَج خصبئص  

فخزة انحًم، وفيًب يخؼهك  أرُبءانًخخصصت  الأونيت%( نٍ يشرٌ يزاكش انزػبيت انصحيت 25،2يٍ َصف انؼيُبث ) وأكززيٍ سكبٌ انزيف ، 

انزئيست نؼذو اسخخذاو يىاَغ انحًم  سببةالأ%(، وكبَج 20يٍ يزض فمز انذو ) َسبت أػهًفخزة انحًم وكبَج  رُبءأ الأوانخي صبحبج  ببلأيزاض

 %(.25ظُىا نى يحصم انحًم في هذا انىلج ) أَهى الأيهبثخلال هذِ انفخزة بيٍ 

ارحفبع ضغظ انذو  و فمز انذوب لاوابشيبدة يخبطز  ارحبطج(  أشهزسج  إنًاٌ لصز انفخزة يببيٍ انحًهيٍ )رلارت  تذراسان ضجاسخُخ الاستنتاجاث:

 .انحًم ػُذ انصغز ببنُسبت نؼًزو لادة يبكزة و و لهت وسٌ انًىنىد ػُذ انىلادة وم خلال فخزة انحً

انببحزىٌ بضزورة يىاصهت انضهىد بًُغ حكزار حبلاث انحًم بيٍ انًزاهميٍ وحذاخم بخمهيم انًببػذة بيٍ انىلاداث انمصيزة بيٍ  أوصًالتوصياث:

 81)  يٍ الألمؼبنيت. ويُبغي ػهً انُسبء انُضبط في حبريز في انًببػذة بيٍ انىلاداث انًزبنيت ػهً ان الأونىيتانشبببث وانببنغبث وانخي حسخحك  الأيهبث

 ( شهزا 72 –

 انفخزة بيٍ انحًهيٍ، انصغز ببنُسبت نؼًز انحًم ، اَخفبض انىسٌ ػٍ انىلادة ، الكلماث الرئيسيت:

Abstract 

Background: The inter-pregnancy interval is the time between the last delivery and conception of the current 

pregnancy. Also, known as birth spacing, 

Aim: The study aimed to assess the relationship between inter-pregnancy interval and adverse birth outcomes. 

Material and Methods: A descriptive study design was consist of (200) women selected by purposive sampling 

technique. Data collected during the period from 10
th

 of November- 2013 to 13
th

 of April-2014. The setting of 

the study was carried out in hospitals of Mosul city (AL-Khansa Teaching and AL-Batool Teaching). Data were 

collected with a structured questionnaire. This questionnaire consist of four parts, part one included demographic 

data and characteristics of the women included (Age, Educational level, Resident, Occupation, Gestational age, 

Prenatal care visits and Maternal illness during pregnancy), part two included intervals of inter-pregnancy that 

divided into months, part three included the reasons for not using family planning, part four included the most 

common adverse birth outcomes that occur for women and their babies after delivery. The validity of the 

questionnaire was examined by (10) experts and reliability of the questionnaire was (0.82). Data were analyzed 

by descriptive statistics inferential statistical.  

Results: The newborn with low birth weight, the risk was higher among mothers with a short inter-pregnancy 

interval (27%), the maternal characteristics of the sample demonstrates that according to age, the highest 

percentage was of the study age group (21-25) year that was (37%), As regard the resident, about (62%) of the 

sample was rural, And more than half of the samples (59.5%) were not visited a specialized maternal health care 

during their pregnancy period. With regard the maternal illness during pregnancy and the highest percentage was 

(42 %) in anemia., the main reasons for not using birth control at the time of conception among mothers was they 

thought will not get to have a pregnancy at this time (49%). 

Conclusion: short inter-pregnancy intervals (three to six) months are associated with increased risks of 

maternal:  anemia , gestational hypertension, low birth weight, preterm delivery and small for gestation age. 

Recommendations: The researchers recommended that should be continued efforts to prevent repeat 

pregnancies among teenagers and interventions to lower short birth spacing among young adult mothers deserve 

high priority. The women should be succeeding in influencing and achieving an optimal birth spacing of at least 

eighteen to twenty four months. 

Keywords: Inter-pregnancy interval, Low birth weight, small for gestational age. 
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INTRODUCTION : 
 

The interpregnancy interval is the time between the last delivery and 

conception of the current pregnancy. Also known as birth spacing
(1)

.The 

interpregnancy interval is defined as the interval between the last live birth and 

the conception of the reported birth and is computed as the interval between two 

consecutive deliveries minus the gestational age of the second infant. The interval 

was calculated in weeks and was converted to months (13 weeks=3 months). 

Interpregnancy interval of less than 12 months is considered a short 

interpregnancy interval
(2)

. Inter-pregnancy intervals were divided into three 

categories: short (less than 18 months), optimal (18 to less than 24 months), and 

long (24 months or more) The “optimal” interpregnancy interval is the time 

between pregnancies that has been associated with previous research with the 

lowest risk of negative outcomes for both mother and infant 
(3)

. In as compared to a 

36-41 month birth interval, a birth interval of less than 18 months is associated 

with increased risk of neonatal mortality- 3.17 times, infant mortality-3.16 time, 

under-five mortality- 2.81 times, underweight- 1.46 times, third trimester bleeding-

1.7 times, Premature rupture of membranes- 1.7 times, Anemia-1.3 times, 

puerperal endometritis-1.3 times. (Demographic and Health Survey (DHS) and the 

Latin American Centre for Perinatology and Human Development (CLAP), 2002) 
(4)

.Closely spaced pregnancies are commonly defined using either of two 

indicators: short interpregnancy interval (birth to conception interval), or short 

birth interval (the interval between the previous and sampled births).  Mothers with 

closely spaced pregnancies have little time to recover from the physiologic and 

nutritional demands of the previous pregnancy. If such women are also 

breastfeeding, any negative effects of lactation on maternal nutritional status may 

further increase the risks of adverse outcomes of pregnancy, such as prematurity or 

fetal growth restriction, this may occur because both the last portion of pregnancy 

and full lactation are periods of potential nutritional depletion for the mother. 

Becoming pregnant soon after the end of this period of depletion allows the mother 

little or no time for nutritional repletion. In studies using multivariate analysis, an 

interpregnancy interval of 3 months (or a comparable birth interval of 12 

months) is reported to increase the risk of delivering an infant born preterm and 

with low birth weight, delivering an infant small for gestational age (SGA), and 

neonatal death
(5)

. Numerous investigators have found an association between 

short interpregnancy interval and a number of adverse perinatal outcomes, 

including preterm birth, low birth weight, and stillbirth. The definition of short 

interpregnancy interval varies widely across studies; the most common definition is 

less than or equal to 6 months. 
(6)

 
 

Aim of the study: 
 

To assess the relationship between interpregnancy interval and adverse birth 

outcomes. 
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METHODOLOGY: 
Prior to data collection, formal administrative approval was obtained to 

conduct the study from the Ministry of Health. Consent of the women to participate 

questionnaire was obtained to conduct the study. A descriptive study design as a 

quantitative approach was adopted to achieve the aim of the present study during 

the period (from 10
th

 of November - 2013 to the 13
th

  of April - 2014). The study 

was conducted during two months, extending from (December 10th, 2013 to 

February 10th, 2014). The data collected from two hospitals in Mosul city (AL-

Khansa Teaching Hospital located in the left side and AL-Batul Teaching Hospital 

located in the right side) the center of Nineveh Governorate. The study was carried 

out in the following units (postnatal ward, premature ward and intensive care unit 

for neonatal babies). The sample of the study was convinces sample and consist of 

(200) woman, (88) woman in AL-Khansa Teaching Hospital and (112) woman in 

AL-Btul Teaching Hospital. Data were collected depending on a questionnaire. 

The questionnaire was composed of: 
 

1.Part One:- This part included (7) items which focus on the Maternal Characteristics 

of the women included (Age, Educational level, Resident, Occupation, Gestational 

age, Prenatal care visits and Maternal illness during pregnancy). 

2. Part Two:- this part included intervals of inter-pregnancy that divided into 

months. 
 

3. Part Three:- this part included the reasons for not using birth control at the time 

of conception as questions. 
 

4. Part Four:- this part included the most common adverse birth outcomes that occur 

in women and their babies after delivery.  
 

To ensure the validity of the scale, method and procedure were proposed to be 

carried out during the study. Ten experts of different specialties related to the field of 

the present study were chosen to review face and content validity. They were asked 

to review the scale format for clarity and adequacy in order to achieve the present 

study objectives. These experts were (3) faculty members from the College of 

Nursing/University of Baghdad, (2) faculty members from the College of Medicine/ 

University of Mosul, (2) faculty members from the College of Nursing/University of 

Mosul, (1) faculty members from the College of Nursing/University of Babel, (1) 

member from the AL- Khansa Teaching Hospital/ Nineveh, and 1 member of the AL-

Batul Teaching Hospital/ Nineveh. Their opinions, suggestions, and recommendations 

were taken into consideration in the final draft of the tool in this study. To describe 

and analyze the findings of the study, the SPSS version (16) program was used to 

analyze the data.  
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RESULTS: 
Table (1) distribution of the study subject according to demographic data and Maternal 

Characteristics. Subjects (N = 200) 
 

Variables 

 

No. 

 

% 

 

 

 

Age 

<16 4 2.0 

16-20 27 13.0 

21-25 74 37.0 

26-30 49 24.5 

31-35 34 17.0 

36-40 9 4.5 

>40 3 1.5 

Total 200 100% 

 

 

Education level 

illiterates 95 47.5 

Primary school education 73 36.5 

Secondary school education 23 11.5 

College and above 9 4.5 

Total 200 100% 

 

Resident 

Rural 124 62.0 

Urban 76 38.0 

Total 200 100% 

 

Occupation 

Housewife 179 89.5 

Employment 21 10.0 

Total 200 100% 

 

 

Gestational age 

<37 weeks 90 45.0 

>37 weeks 110 55.0 

Total 200 100% 

 

Prenatal care visits 

Yes 81 40.5 

No 119 59.5 

Total 200 100% 

 

 

 

Maternal illness during 

pregnancy 

 

Diabetes 11 5.5 

Hypertension 47 23.5 

Anemia 84 42.0 

Other diseases 

*UTI 

*Hypothyroidism 

26 

*17 

*9 

13 

*8.5 

*4.5 

Non 32 16 

Total 200 100% 

Table (1) shows that most of the women were at age (21-25) years and constitutes 

(37%), (47.5) of them were illiterate, (62%) lived in rural, (89.5%) housewife, (42%) of them 

had anemia. 

Table (2) multivariate logistic regression for risk factors of inter-pregnancy interval   

Variable Unadjusted Odds Ratio 95% CI P 

Age 19 years 9.74 2.66-22.32 0.001* 

Rural/urban 2.66 0.90-7.87 0.076 

Intervals 7.75 2.45-24.89 0.001 

ANC visit 0.43 0.05-3..85 0.454 

Table (2) shows that age 19 years is a significant correlated with inter-pregnancy 

intervals  
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Table (3) distribution percentage of the study, according to proportion of not using birth 

control at the time of conception among women 

  

Variables 

 

No. 

 

% 

 

 

 

Reasons for Not Using 

Birth Control at Time 

of Conception 

 

Thought "I Couldn't Get Pregnant 

at That Time" 

98 49.0 

Didn't Mind if I Got Pregnant 71 35.5 

Husband/Partner Didn't Want to 

Use Family Planning 

6 3.0 

Side Effects from Method of Using 

Contraception 
25 12.5 

Total 200 100% 

Table (3) reveals that a thought "I Couldn't Get Pregnant at That Time" is a major 

reason for not using birth control.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) Association between adverse birth outcomes and inter-pregnancy intervals 

 Figure (1) shows that most adverse birth outcome occurred in 3-6 months interval 

DISCUSSION:- 

The aim of this study was to assess the relationship of the interpregnancy 

interval with adverse birth outcomes. Our study showed that the majority of mothers 

amongst the age group of 21-25 yr (37.0%) with the mean age of mothers were 22.9 

+3.50 years. Proving an inverse relationship between the age of the mother and the risk 

of low birth weight, and we found that adolescent mothers (Age < 19 years) had a 



 

6 

 

higher risk of delivery of a low birth weight baby compared to older mothers on 

multivariate regression analysis [OR 9.74 (95% CI 2.66- 22.32), p = 0.001)]. The 

inverse relationship between maternal age and low birth weight has also been reported 

by other authors. 
(7)

 Showed that maternal age less than 20 years was a significant risk 

factor for LBW (OR 3.96, 95%CI (1.25-12.62). Bisai et al in a cross sectional 

retrospective study performed in a hospital in Kolkata found that mothers aged less than 

19 years had 2.9 times higher risk of an LBW delivery (95%CI, 1.53-5.65,p 

<0.001)compared to mothers aged 19-28 yr 28.
 (8)

 Kramer proposed that the effect of 

age may be indirect rather than direct. Age is closely related to parity and adolescents 

are also likely to have a lower weight for height than older 
(9)

. In Iraqi societies, early 

marriage of the girl child is more common in families belonging to lower socio 

economic status. It is possible that many of the young mothers, who delivered LBW 

babies, were from poorer families and as a result had a poorer nutritional status at the 

time of conception than those women who had grown up in more affluent families. The 

mother’s current socioeconomic status may or may not have been the same as the socio-

economic conditions of the family in which she was raised; a factor which may have an 

important bearing on her nutritional status at the time of conception and consequently, 

on her risk of delivering a LBW baby. In Pakistan Badshaah et al  found that teenage 

mothers were independently associated with low maternal weight and had a lower 

family income as compared to older mothers.(OR 2.3,p<0.01).
 (10)

Teenage pregnancy 

was also independently associated with SGA compared to middle aged and older 

mothers [OR 8.35, (95 % CI 4.36-15.98)]. Sharma et al. studying adolescent 

pregnancies in Eastern Nepal, highlighted the differences in behavior between teenage 

and older mothers. He found that teenage mothers were less likely to get their pregnancy 

registered in the first trimester also had a fewer number of antenatal checkups compared 

to older women 
(11)

. In our study, 62.0 % of cases belonged to rural areas compared to 

38.0 % of urban areas. The difference observed was statistically significant (X2 =8.06, 

p<0.005). Women living in rural areas had a higher risk for LBW than women living in 

urban areas on univariate regression analysis (OR 2.66 (95% CI 0.90-7.87. p<0.076). 

Singh et is studying the utilization of antenatal care by pregnant women in India, found 

that 63.7 % of women with low birth weight in their study resided in rural areas, and the 

remaining 36.3% resided in an urban area.
 (12)

 Bhargava et al also found that mothers 

who lived in rural areas and urban slums had a higher prevalence of LBW. In their 

study, there was a higher prevalence of LBW in the urban slum cohort (41.4%) 

compared to the rural cohort (38.1%).
 (13)

  Regarding educational level, 47.5 % of the 

participants were illiterate. This finding disagreement with Navneetham and 

Dharmalingam has found that, in Karnataka, illiterates were less likely to utilize ANC 

services. They also found that mothers who had studied beyond high school were much 

more likely to have a hospital delivery (OR 1.71, p< 0.05) than less educated mothers.
 

(14) 
 

Amongst the study participants, 89.5% were housewives, and 10.5 % were 

employed. A woman’s work status may have an influence on her utilization of antenatal 

care services, and in her degree of autonomy. Navneetham and Dharmalingam 
(14)

 

reported that non-working women in Andhra Pradesh were about 82 per cent more 
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likely to go for antenatal check-up compared to earning women. Shah and Ohlsson 

found that the evidence from epidemiological studies on work, type of work, shift work 

and control at workplace indicates that physically demanding work increases the risk of 

SGA/LBW/preterm birth.
 (15)

 In our study, a higher proportion of LBW babies (55.0%) 

were born at a gestational age of >37 weeks at the lower spectrum of the definition of 

Term LBW. As expected, fewer deliveries took place at the gestational ages of 41 and 

42 weeks. The present study found that those mothers who received less than 3 ANC 

visits were a significant risk factor for LBW on multivariate regression analysis [OR 

0.43 (95% CI 0.05 – 3.85), p = 0.454]. In our study, 40 % of women were registered in 

the first trimester of pregnancy. This finding is in accordance with that of NFHS -3 Data 

which showed that 51% of women in Karnataka registered their pregnancy in the first 

trimester. Women who registered their pregnancy after the first trimester were at a 

higher risk for LBW on multivariate regression analysis (OR 1.17 (95% CI 0.60-2.26), p 

= 0.637). Kramer also found that the number of ANC visits a woman received was not a 

significant risk factor for delivery of a low birth weight baby
(9)

. A number of studies 

from have reported the beneficial effect that adequate and regular ANCs have on 

lowering the risk of LBW. It is probable that women who have regular ANC visits are 

also more likely to be diagnosed with complications during pregnancy and are thus 

referred to the hospital for an institutional delivery. This may have had an effect on the 

findings. The table 1 shows that the number of women who gave a history of major 

medical illness during pregnancy. The types of illnesses included anemia (42.0%) 

Hypertension (excluding pregnancy induced hypertension) (23.0%) , Diabetes 

(excluding gestational diabetes) (11.5%), urinary tract Infection (8.5%), and  

hypothyroidism (4.6%). Shah and Ohlsson  found that certain types of medical illness 

during pregnancy may influence the pregnancy outcome. Gestational diabetes usually 

results in large for date infants. If the mother has previous glucose intolerance, 

superimposed gestational diabetes can lead to growth restriction Maternal thrombophilic 

conditions can also affect the development of the placenta and lead to IUGR.
 (15)

 In 

addition, maternal infection with rubella, cytomegalovirus, malaria, syphilis, varicella, 

herpes, and Listeria, Epstein - Barr virus and Chagas disease can cause fetal growth 

restriction. Urinary tract infection is common during pregnancy and It can lead to 

preterm labor and preterm rupture of the membranes. Brocklehurst et al, studying 

pregnancy outcomes in HIV + pregnant women found that they were at an increased 

risk of preterm births (OR 1.83, 95% CI 1.63, 2.06), LBW [OR 2.09 (95% CI 1.86, 

2.35)] and IUGR (OR 1.7 (95% CI 1.43, 2.02)]
 (16)

.  According to Kramer 
(9)

 common 

episodic illnesses and symptoms, such as upper respiratory infections, fever, nausea, 

vomiting, diarrhea, headache, and anorexia, could also affect intrauterine growth or 

gestational duration. In rural developing countries, such illness may be associated with 

an impaired fetal growth, on average, of 45 g per birth. However, whether such an 

association represents a causal effect of maternal illness on fetal growth, or merely a 

marker for problem pregnancies, is not clear at present. Maternal malaria could be a 

major determinant of intrauterine growth or gestational duration in countries where it is 

endemic. Pregnancy interval was found to be a significant risk factor for LBW in the 

present study. We found that women with a pregnancy interval of less than 12 months 

were at a significantly higher risk for LBW, on multivariate regression analysis [OR 
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7.75 (95% CI 2.45- 24.89), p<0.001]. This finding was in accordance with other studies. 

Negi et al 
(17)

, in their study performed in a rural area near Dehradhun found that an 

interpregnancy interval of less than 12 months was associated with a higher risk of 

LBW (OR 2.58,p < 0.05).  Deshmukh et al (20) 2008) in their longitudinal study in an 

urban area of Nagpur reported a similar finding (OR 3.84 (95% CI 2.10-6.46)]. A short 

pregnancy interval may lead to LBW because of nutritional depletion or inadequate 

physiological recovery. Kramer found that there was insufficient epidemiological 

evidence to show that birth interval was a significant risk factor for LBW 
(9)

.However,Shah and Ohlsson 
(15)

 found that several epidemiological data sources in the 

US indicated that both short (<18m) and long (>60m) intervals are associated with 

LBW births. Also, the majority of study samples (49%) was answered that they thought 

they couldn’t get pregnant at this time, which expressed their reason for not using birth 

control at the time of conception. This result was similar to Askew et al.  
  (18)

 study, 

which found that the majority of the woman were having wrong thought about the time 

course of pregnancy. 

CONCLUSION : 
 

Mothers with short interpregnancy intervals were more likely under twenty five years, 

illiterate, rural, housewife and receiving inadequate or no prenatal care. The main 

reasons for not using birth control at the time of conception were women thought they 

will not become pregnant at this period. 
 

RECOMMENDATIONS : 
 

Depending on the findings of the study, the researchers recommended that:  

1. Continued efforts to prevent repeat pregnancies among teenagers and interventions to 

lower short birth spacing among young adult mothers deserve high priority. 

2. The women should succeed in influencing and achieving an optimal birth spacing 

of at least eighteen to twenty four months, they need the conviction and support of 

their significant family members (husbands and mothers). 

3. Health messages, disseminated at healthcare clinics and through the mass media, 

should target husbands and mothers especially those of younger women, since the 

former are the main decision makers with regards to timing of pregnancy.  

4. The risks associated with frequent pregnancies with a short interpregnancy interval 

that may affect the mother, fetus and/or neonate, should be described using 

scientific documentation and disseminated to wives, husbands and mothers. Intensified 

promotion of postpartum contraception and increased emphasis on counseling 

should better support women in achieving their desired spacing optimal birth Spacing. 
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