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Introduction  
Fertility is one of three principal               
components of population dynamics that 
determine population size and structure of 
a country.1 It is a product of the interaction 
of a complex set of factors, which              
include: biological, cultural, demographical, 
familial and social factors.2 Basically,        
fertility is determined by the underlying      
socioeconomic conditions through an          
influence on the proximate (immediate)  
determinants. The later bridges the basic 
determinants of fertility with the realized 
fertility behaviors to shape fertility levels. 
These proximate determinants include the 
extent of exposure to the union (i.e., age at 
marriage and age at starting reproduction), 
fecund-ability which is the probability of 
pregnancy per month (including desired 
and achieved a number of children) and       

duration of postpartum unproductiveness, 
i.e. birth spacing.3 The World Health          
Organization has defined teenage            
pregnancies as a pregnancy in a young 
woman who has not reached her 20th  
birthday (before completing the nineteen 
years old).4 Pregnant teenagers face the 
same obstetrics issues as women in       
their 20s and 30s. Mothers aging 14 years 
or younger, especially if they live in            
a developing country, face additional     
medical concerns such as several types of 
nutritional deficiencies and anemia5 as well 
as many other social problems as higher 
rates of drop-out of school and poverty.6 
Additionally, high birth rates and short inter
-pregnancy interval, which are considered 
as major determinants of fertility levels            
in high fertility populations, have been     
associated with health impairments, low          
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living standards, and low levels of              
education. It can also stress on the           
government to support the growing youthful 
population.7 The present study aimed to 
estimate the prevalence of collective high 
fertility behavior among a sample of         
mothers attending primary health care      
centers in Mosul city and determine the  
association between socio-demographic 
characteristics' with such behavior.  

criteria collectively, they were reported as 
having collective high fertility behaviors 
(CHFBs), mothers who had not practiced 
any of such behaviors and mothers with        
at least one of these behaviors but did         
not accomplish the criteria of CHFBs.        
A convenience sample of 1302 married 
mothers with inclusion criteria was                 
selected. Distribution of the estimated    
sample was weighted according to               
population size and proportion of married 
women in a child-bearing age in each 
catchment area. A specially designed 
questionnaire was used to address                 
all relevant mothers' demographic          
characteristics. It inquired about the actual 
fertility behaviors of the mothers including 
their age at marriage, number of living  
children and interval between their births. 
The validity of the questionnaire was       
assessed by Angoff approach as 83.8%.        
A pilot study was conducted before             
practicing the questionnaire form in order 
to construct an appropriate and informative 
edition of the adopted questionnaire;         
assess the reliability and to estimate the 
time needed for completing data collection. 
Both intro- and inter-observer’s variations 
were estimated as 86.8% and 82.9%         
respectively that made the questionnaire's 
reliability 87.2%. The study was carried out 
from the 1st of April 2011 to the end of 
January 2012. The work schedule was  
organized to visit each geographical area 
once every fourth week. The first area was 
selected randomly, and the remaining were 
arranged systematically in a clockwise       
direction. Through each week, five PHCCs 
were visited from Sunday to Thursday;      
and 8-12 mothers were met per a visit.  
Statistical analysis was applied to estimate 
the prevalence of CHFBs among the         
studied sample in general, and among 
each studied factor in specific. The              
associated socio-demographic and cultural 
factors were determined by applying            
the Chi-square test. P value was              
considered significant when it was equal  
to or less than 0.05 throughout the              
analysis. 

Administrative and ethical agreements 
were obtained from Nineveh Health        
Directorate to conduct a cross-sectional 
study design in Mosul city-Iraq. The         
study followed a multi-stage stratified     
sampling method in order to confirm the 
representativeness of the studied sample. 
By the first stage, Mosul city is divided       
vertically by Tigris River and horizontally by 
Nineveh Street and its extension into four 
geographical areas: northeast, north-west, 
south-east, and south-west. Each area had 
been classified into three social strata       
according to its closeness to downtown: 
urban, peri-urban (points to the areas          
located at the periphery of the city center) 
and rural. Within each area, five primary 
health care centers (PHCCs) were selected 
conveniently depending on the highest 
population size and proportion of women in 
the child-bearing age in each catchment 
area. The included twenty PHCCs               
represented 70% of all health centers in 
Mosul city. Inclusion criteria were currently 
married mothers in child-bearing age who 
had at least two living children. Eligible 
mothers were selected consecutively after 
obtaining verbal consents from them.   
Presence of at least one of the following 
criteria indicated high fertility behaviors: 
* The teenage marriage of mother, i.e.          

before the age of twenty. 
* High parity, i.e. having five or more living 

children 
* Short birth spacing, i.e. birth-to-pregnancy 

(BTP) intervals are less than 24 months. 
Thus the studied sample was divided into 
three groups: mothers with all the above      
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The present study included 1302          
mothers who met the inclusion criteria. 
They were either derived from urban areas 
(52.4%) or periurban and rural settings 
(47.6%). The majority were Muslim 
(93.9%). They were of different ethnic 
groups; 83.7% were Arabs, 7.3% were 
Kurds, 4.8% were Turkmen, and 4.1% 
were Shabaks. The mean age of studied 
mothers was 30.0±7.7 years. Most of them 
(70.3%) were in their twenties or thirties.    

Results  Only 7.4% were younger than 20 years old, 
while 12.3% were in the age group 40-49 
years (Table 1). It was reported that 231 
women experienced high fertility behaviors            
collectively, making the prevalence of      
collective high fertility behaviors (CHFBs) 
in Mosul city 17.7%. In turn, 152 mothers 
(11.7%) did not practice any of such         
behaviors. The rest of the studied mothers 
(919) recorded at least one these            
behaviors (70.6%) as shown in Figure 1. 

Table 1: General characteristics of studied families.  

General characteristics 
Urban 

n=682 (52.4%) 
Peri-urban & rural 

n=620 (47.6%) 
Total 

(N=1302) P value 

No. (%) No. (%) No. (%) 
Religion 
Muslims 631 (92.5) 592 (95.5) 1223 (93.9) 

0.025 Christians 51 (7.5) 28 (4.5) 79 (6.1) 

Ethnicity 
Arab 621 (91.0) 469 (75.5) 1090 (83.7) 

˂0.001 
Kurd 32 (4.7) 63 (10.2) 95 (7.3) 
Turkmen 23 (3.4) 40 (6.5) 63 (4.8) 
Shabak 6 (0.9) 48 (7.7) 54 (4.1) 

Age (in years) 
< 20 60 (8.8) 36 (5.8) 96 (7.4) 

0.059 
20-29 298 (43.7) 251 (40.5) 549 (42.2) 
30-39 242 (35.5) 254 (41.0) 496 (38.1) 
40-49 82 (12.0) 79 (12.7) 161 (12.3) 

Figure 1: Distribution of CHFBs among the studied mothers.  
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Table 2 shows the association of the              
prevalent CHFBs with the socio-
demographic features of the studied         
families. Prevalence of CHFBs was higher 
among Muslim mothers whereas it was not 
recorded among the Christian families. At 
the same time, the absence of CHFBs was 
found among 10.4% of Muslims in opposite 
to 16.5% of the Christian sample. A quarter 
of Kurd mothers (24.2%) practiced CHFBs. 
However, it is significantly lower than that 
recorded among other ethnic groups 
(33.3% among Shabak and 58.7% among 
Turkmeni mothers) (P ˂0.001). The same 
pictures were seen regarding the absence 
of all high fertility behaviors, i.e. Kurd        
families recorded the highest rate (30.5%). 

Urban mothers were significantly less 
prone to record CHFBs (12.0%) than          
peri-urban and rural mothers (24.0%)          
(P ˂0.001). The inverted picture was          
affirmed among urbanized mothers who 
had the highest rate of CHFBs (80.5%)      
(P ˂0.001). Urbanization is moving from 
rural to urban settings within the last ten 
years. Collective high fertility behaviors 
were not reported among mothers of high 
social class, and half of such group 
(50.0%) recorded absence of all forms 
CHFBs. In addition, just 12.1% of 3rd social 
class mothers recorded CHFBs (P ˂0.001). 
While mothers derived from fourth and fifth 
social classes significantly experienced 
CHFBs as twice as other mothers.  

Table 2: Association of CHFBs with socio-demographic features of the studied sample.  

Socio-demographic 
features Chi2 P value 

Present 
(n=231) 

Incomplete 
(n=919) 

Absent 
(n=152) 

No. (%) No. (%) No. (%) 

Religion 
Muslim 231 (18.9) 865 70.7 127 (10.4) 

NA NA Christian 0 (0.0) 66 83.5 13 (16.5) 

Ethnicity 
Arab 153 (14.0) 841 (77.2) 96 (8.8) 

174.5 ˂0.001 
Kurd 23 (24.2) 43 (45.3) 29 (30.5) 
Turkmen 37 (58.7) 15 (23.8) 11 (17.5) 
Shabak 18 (33.3) 20 (37.1) 16 (29.6) 

Residence 
Urban 82 (12.0) 518 (76.0) 82 (12.0) 

32.4 ˂0.001 Suburban and rural 149 (24.0) 401 (64.7) 70 (11.3) 

Urbanization 
Present 157 (80.5) 14 (7.2) 24 (12.3) 

640 ˂0.001 Absent 74 (6.7) 905 (81.8) 128 (11.6) 

Social class 
1st & 2nd classes* 0 (0.0) 24 (50.0) 24 (50.0) 

41.7 ˂0.001 
3rd class 76 (12.1) 486 (77.4) 66 (10.5) 
4th & 5th classes 119 (23.2) 348 (67.7) 47 (9.1) 
Unemployed 36 (32.1) 61 (54.5) 15 (13.4) 

  CHFBs 

NA: Not applicable 
* This group had been excluded from the equation  
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Table 3 displays the association of CHFBs 
with structural features of families.                     
It indicates that 27.7% of mothers of         
nuclear family structure and 19.7% of 
mothers with consanguineous marriage 
practiced CHFBs (P ˂0.001). However, the 
absence of CHFBs was found among       
the only tenth of mothers with extended          

family structure (10.1%) in comparison to 
13.9% of mothers with nuclear structure         
(P ˂0.001). Similarly, a fraction of mothers 
who experienced CHFBs was significantly 
higher among mothers married to                 
consanguineous spouses (19.7%) in          
opposite to 14.0% of mothers without        
such structural features (P ˂0.001). 

Structural features 

CHFBs 

Chi2 P value Complete 
(n=231) 

Incomplete 
(n=919) 

Absent 
(n=152) 

No. (%) No. (%) No. (%) 

Family structure 

Nuclear 150 (27.7) 316 (58.4) 75 (13.9) 

75.2 ˂0.001 Extended 81 (10.6) 603 (79.3) 77 (10.1) 

Consanguineous marriage 

Present 168 (19.7) 607 (71.3) 77 (9.0) 

20.3 ˂0.001 Absent 63 (14.0) 312 (69.3) 75 (16.7) 

Polygyny 

Present 33 (34.7) 42 (44.2) 20 (21.1) 

34.5 ˂0.001 
Absent 198 (16.4) 877 (72.7) 132 (10.9) 

Table 3: Association of CHFBs with structural features of families. 

94 
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The association of CHFBs with personal         
characteristics of the spouses is shown in 
Table 4. The prevalence was higher among 
older and working mothers (27.4% and 
38.4% respectively, P ˂0.001 and P ˂0.001 
in order). However, none of the mothers 
with 12 years of schooling or higher            
experienced CHFBs. Moreover, a third       
of such mothers (36.1%) recorded the       
absence of all aspects of high fertility         
behaviors. Although CHFBs were               
significantly less likely to be found among 
mothers with young husbands (5.6%)            
(P ˂0.001), paternal marriage before          
completing 25 years associated with            

a higher prevalence rate (30.7%).              
Conversely, the absence of CHFBs was 
recorded among 14.8% of mothers married 
to husbands older than 25 years in contrast 
to 7.3% of mothers whose husbands were 
younger at marriage (P ˂0.001). Wives         
of low educated husbands, i.e. below           
12-years schooling more frequently           
practiced CHFBs (17.9%) than mothers of 
higher educated husbands (P ˂0.001). 
One-fifth of mothers whose husbands had 
12 years schooling or higher (21.0%) did 
not practice any of high fertility behaviors in 
comparison to 9.4% of mothers of less 
educated husbands.  

Table 4: Association of CHFBs with personal characteristics of the spouses.  

Personal                     
characteristics 

CHFBs 

Chi2 P value 
Present 
(n=231) 

Incomplete 
(n=919) 

Absent 
(n=152) 

No. (%) No. (%) No. (%) 
Maternal age (years) 
< 30 51 (7.9) 557 (86.4) 37 (5.7) 

153.3 ˂0.001 ≥ 30 180 (27.4) 362 (55.1) 115 (17.5) 

Maternal education (years of schooling) 
< 12 231 (18.9) 366 (71.1) 122 (10.0) 

NA NA ≥ 12 0 (0.0) 53 (63.9) 30 (36.1) 

Maternal occupation888 
Housewives 193 (16.0) 888 (73.8) 122 (10.1) 

81.0 ˂0.001 Working 38 (38.4) 31 (31.3) 30 (30.3) 

Paternal age (years) 
< 30 18 (5.6) 271 (84.7) 31 (9.7) 

48.5 ˂0.001 ≥ 30 213 (21.7) 648 (66.0) 121 (12.3) 

Paternal age at marriage (years) 
< 25 165 (30.7) 333 (62.0) 39 (7.3) 

111.6 ˂0.001 ≥ 25 66 (8.6) 586 (76.6) 113 (14.8) 

Paternal education (years of schooling) 

< 12 187 (17.9) 760 (72.7) 98 (9.4) 
27.4 ˂0.001 ≥ 12 44 (17.1) 159 (61.9) 54 (21.0) 

NA: Not applicable 
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women aged 45-49 years had on average 
five living children and rural as well as low-
educated women actually had additional 
two and three children respectively. The 
minor dissimilarity between findings of the 
present study and that of I-WISH may               
be attributed to the different sample                
frame. The former was based on health-
institutions in contrast to I-WISH that was a 
community-based study.12 The present 
study found that CHFBs were significantly 
less prevalent among urban mothers (P 
˂0.001). However, urbanization greatly   
inflated the practice of such behaviors           
(P ˂0.001). This trend might have followed 
allotment of consanguineous marriage           
(P ˂0.001) as Fuster15 in 2003, and         
Helgason et al.16 in 2008 found that       
consanguineous couples, in general,          
experienced higher fertility rate. A similar 
conclusion can be assumed within the 
Arab world. Al-Abdulkareem and Ballal17 
investigated consanguineous marriages in 
an urban area of Saudi Arabia. They found 
that the rate of consanguineous marriage 
was 52.0% and the consanguineous 
groups had a significantly higher number of 
pregnancies (P = 0.03). As well, Hammami 
et al.18 stated in 2005 that Mauritanian       
consanguineous couples had an average 
of fertility significantly higher than those of 
non-consanguineous couples. The same 
association was noted in Kuwait, Qatar, 
Beirut, and Tunisia where all recorded             
significantly higher rates of total                   
pregnancies, live births, and living children 
among consanguineous couples than 
among non-consanguineous ones.19-22 
However, Grant et al.23 in 2002 tended to 
think that such association of fertility and 
inbreeding could be a biological means           
of compensating for the increased risk        
of postnatal loss expected in related       
marriages or possibly to the earlier age at 
marriage, earlier first maternity and longer 
reproductive span among consanguineous 
as compared to non-consanguineous       
couples. The present study also indicated 
that Muslim mothers were more prone to 
practice CHFBs. The role of religion is              

Discussion 
The term "CHFBs" (Collective High Fertility 
Behaviours) is emerged from the present 
study to refer to mothers who had got       
married during their teenage and having 
parity of five or more living children        
with less than 24 months in between. The 
present study showed that the prevalence 
of CHFBs among mothers attending 
PHCCs was 17.7% and was completely 
omitted by one out of ten mother`s (11.7%). 
The current study adopted a cross-section 
study. Such a design has the advantage of 
being fairly quick and easy to perform.9,12 
So far, there is no cross-sectional study 
free of recall biases which may                 
perhaps lead to some alteration of the          
conclusions.13 However, the adopted   
questionnaire form of the present study 
was especially structured in a design to 
minimize such bias. The other and the 
most important dilemma that may come up 
with cross-section study design is selection 
bias. Subjects in health-institutions are 
more accessible for an interview as well as 
more cooperative with investigators than 
persons in the community. Such a sample 
is more frequently associated with selection 
bias.13 However, efforts were devoted         
to the present study to ensure                 
representativeness by adopting a multi-
stage stratified sampling technique to            
include all social strata distributed in the 
urban, peri-urban and rural setting. It is 
probably the first time in our locality to         
address such a subject. So that analog 
data are not available for comparison. This 
is certainly apart from studies that concern 
with each behavior independently. The      
obtained result is harmonious to some        
extent with that recorded by the social and 
health indicators survey of Iraqi women       
(I-WISH)14 in 2011 which reported that 
14.3% of married women aged 15-49 years 
had started their reproduction before          
completing 18 years old. This figure was 
higher in rural settings (15.3%) than in       
urban areas (13.8%), and it was lower in 
Kurdistan (5.9%) than other Iraqi areas 
(15.8%). In addition, I-WISH found that       
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broached by Iranian experience that         
witnessed one of the most successful      
family planning programs in the world.       
Vahidnia24 in 2007 stated that Iran           
recorded 64% decline in fertility rate            
together with 74% contraceptive use 
among married women between 1986 and 
2000.  Such a trend has been achieved 
merely by recognition of the sensitive moral 
and ethical aspects of the concerned            
issues and successful collaboration of   
technical experts and religious leaders.         
He added that full support of religious       
and community leaders, a well-established 
primary health care infrastructure and           
intelligent resource allocation, resulted in         
a rapid decline in fertility and population 
growth. Vahidnia also affirmed that this 
trend had a positive impact on                      
women's health, education, and human  
development, and will help preserve natural 
resources for future generations. Moreover, 
Burner25 in 2012 who studied religiousness 
and fertility among Muslims in Europe 
found a strong positive association             
between high fertility behaviors and levels 
of religiousness among Muslims, Catholics 
and Protestants when compared with           
families with no religious affiliation; yet, the 
highest fertility was among Muslims. The 
writer stated that although the available 
data indicated that the fertility of Muslim 
women is declining, the fertility of Muslims 
was higher than that of members of             
the dominant religion; and that fertility                  
of immigrants from Muslim countries is 
higher than that of the native European 
population. He also stated that more          
religious women have more children than 
those less religious. A similar finding was 
suggested by Karim26 who based his           
judgment on the data of Demographic and 
Health Survey-2005 in India, Pakistan, and 
Bangladesh. He found that Muslims tended 
to have higher fertility rates than those in 
other religious groups. However, fertility 
started to decline in the mid-1980s in many 
Muslim countries as a result of effective 
family planning programs. Thus Karim   
suggested that socioeconomic conditions      

and policies have the main impact on      
the average family size than religion.         
The present study found that none of         
the mothers who completed 12-years 
schooling experienced CHFBs and more 
than one-third of such mothers (36.1%) 
recorded the absence of all facets of high 
fertility behaviors. Furthermore, mothers 
whose husbands had a lower level of       
education, i.e., below 12-years schooling, 
were more prone to twice as mothers of 
higher educated husbands to practice 
CHFBs (P ˂0.001). As an axiom outcome, 
the lower the social class, the more the 
probability of experiencing CHFBs was re-
corded (P ˂0.001). Such a trend may be 
intermediated by early marriage which was 
proved to raise the presence of CHFBs       
(P ˂0.001). Such findings resonate with 
that of Khraif's27 in 2001. The later found 
that education is strongly related to fertility 
in Saudi Arabia where illiterate women 
tend to have a larger number of children 
than those with a higher level of education. 
Illiterate Saudi women were found to have 
more than six children on average, while a 
woman who obtained a university degree 
had less than three children. In the same 
vein but to a lesser extent, Khraif's added, 
the higher the level of husband's education 
is, the smaller the number of children         
a woman has. León28 in 2004 quantified 
the effects of schooling on fertility decline 
and recorded that about a quarter of       
the fertility decline in Germany, Italy, and 
Ireland, a third of the drop in Portugal and 
Spain, and as much as half of the fall in 
Greece can be attributed to the effect of 
rising female education. In general, the 
forty years between 1960 and 2000              
witnessed widespread dramatic fertility  
declines accompanied by an increase in 
educational attainment levels. Fertility rates 
in every developed nation where the            
population becomes more educated and 
the number of children per woman falls are 
now below the replacement rate of 2.1, 
ranging from 2.0 in the United States to 1.6 
in France and Canada, 1.4 in Japan, and 
just 1.2 in Italy. In addition, Ayoub et al.29   
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in 2007 examined the effects of education 
on fertility in Colombia and Peru as Latin 
American countries. They demonstrated 
that education and fertility remain inversely 
related to the relationship between            
education and wage levels. At the               
same time, they suggested that education 
may depress fertility for reasons other           
than micro-economic factors since             
education improves access for means of 
empowering women and creating a more 
comprehensive health and family planning 
framework.  
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