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Inter-Pregnancy Interval (IPI) less than 2 years was found to be associated with pregnancy anemia. The aim of this study was to 
assess the relationship between the IPI and the presence of anemia among Saudi pregnant women. A cross-sectional study was done 
on 202 pregnant females who attended the antenatal care clinics of the Obstetric and Gynecology hospital of Taif city, Saudi Arabia. 
Demographics data, and data on parity, IPI, having blood transfusion and suffering from anemia in last pregnancy, gestational age, 
iron intake, and presence of anemia in current pregnancy were collected. The present study showed that 42.6% of participant preg-
nant females were anemic. Participants with IPI less than 2 years showed a significant higher percent of those having anemia in the 
current pregnancy. A significant relationship was found between anemia in the current pregnancy and IPI less than 2 years, anemia 
in the past pregnancy, being in the 3rd trimester, and having a parity ≥ 4 and not taking iron. Participants with IPI less than 2 years 
showed a significant lower level of both RBCs count and hemoglobin level in the current pregnancy. Health education at the PHC level 
for all pregnant women should be carried out regarding the relationship between short IPI and anemia, and the importance of iron 
intake during pregnancy.
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Introduction
The world health organization (WHO) reported that half a billion women in the reproductive age suffer from anemia worldwide, and 

about 38% of the anemic women were pregnant [1]. It has been also reported that anemia affects almost half of pregnant women globally 
[2,3]. The prevalence of anemia varied among pregnant women in different continents including; Africa (55.8%), Asia (41.6%), Europe 
(18.7%) and North America (6.1%) [4]. Adverse pregnancy outcomes due to anemia include; intrauterine growth retardation, preterm 
delivery, low birth weight [5], increased fetal and neonatal mortality [6].

The (WHO) recommends an inter-pregnancy interval of 2-3 years to decrease infant mortality and to maintain good maternal health 
[7]. Other organizations as the United States Agency for International Development (USAID recommend a longer interval of 3 - 5 years [7]. 
An inter-pregnancy (IPI) interval less than 2 years was found to weaken the process of anatomical and physiological recovery after deliv-
ery, leading to adverse effects on maternal and neonatal outcome [8] and it can also lead to anemia in the subsequent pregnancies [9,10]. 
The association between short IPI and present of anemia during pregnancy was proved in other studies [11-19]. In the kingdom of Saudi 
Arabia (KSA), an old study done in Asir region in 1994 found a prevalence of anemia among pregnant women of (31.9%) [20]. Another 
study done in 2008 in Al-Khobar city reported a prevalence of (41.3%) of anemia among pregnant women [21]. 
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A study done in Makkah city in 2010 showed a prevalence of (39%), where women in the third trimester, who had short IPI, were mul-
tipara, and who had a history of anemia before pregnancy had higher prevalence of anemia in the current pregnancy [22]. Another study 
was done in Jazan city that the prevalence anemia among 400 pregnant women, found a prevalence of 62% [23]. In Taif city, the only study 
that assessed the problem of anemia during pregnancy was done in 2005 and mentioned as a reference in the study done in Makkah city, 
and mentioned that 26.8% of pregnant women who attended the antenatal clinic at AI-Hada Hospital had anemia [24]. A careful literature 
search found that no other study was done in Taif city since 2005 to assess the problem of anemia among pregnant Saudi females. This 
study aimed to investigate the relationship between the IPI and the presence of anemia among Saudi pregnant women.

Methods
Study design and time frame

A cross-sectional study was done, including the pregnant females who attended the antenatal care clinics of the obstetrics and gynecol-
ogy hospital of Taif city, Saudi Arabia. The recruitment process extended from June to August 2018.

Sampling methodology 

The inclusion criteria were any Saudi pregnant women who attended the antenatal care clinics of the obstetrics and gynecology hos-
pital of Taif city at the study period and agreed to share in the study. The exclusion criteria were any primipara, other gynecological cases, 
non-Saudis, and those who refused to share in the study.

Study instrument 

A pre-designed questionnaire was used with a first section that included few questions on the demographic data as age, education, 
residence, and socioeconomic class. The second section included questions on parity, IPI and information about the last pregnancy as 
having blood transfusion and suffering from anemia. The third section included questions related to the current pregnancy as gestational 
age, iron intake, and presence of anemia. Information about the patients’ RBCs count and hemoglobin level was taken from their medical 
records. The questionnaire items were derived from similar national and international studies [11-19,21-23]. 

According to the World Health Organization (WHO), the studied pregnant woman was considered to have anemia when her hemoglo-
bin level is less than 11 g/dL [25]. And according to the USA National Center for Biotechnology, the studied participant was considered to 
have a normal reference range of RBCs count when her level was (3.5 - 5.5 million/mm3) [26]. 

Ethical considerations 

The study was reviewed and approved by the Research Ethics Committee of Taif University. Written and verbal consents were obtained 
from all participants.

Statistical analysis

The data were coded, tabulated, and analyzed using the statistical package for the social sciences (SPSS). Qualitative data were ex-
pressed as numbers and percentages, and the Chi-square (χ2) test was used to test the relationship between variables. Quantitative data 
were expressed as mean and standard deviation (Mean ± SD), where Mann-Whitney (U) test was used for non-parametric variables. A 
p-value of < 0.05 was considered statistically significant.

Results
Table 1 shows that in the present work, (57.4%) of the participants were in the age of 25-35 years, (50.5%) were gravida 4 and more, 

(47%) had school level of education, (91.6%) belonged to the middle socioeconomic class, (12.4%) had blood transfusion in past preg-
nancy, (44.6%) suffered from anemia in the past pregnancy, (63.7%) reported iron intake in the current pregnancy, (and 47.5%) had an 
IPI less than 2 years.
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No. (%)Parameter

26 (12.9)
116(57.4)
60 (29.7)

Age
˂ 25 y
25-35 y
> 35 y

15 (7.4)
95 (47)

92 (45.5)

Education
Illiterate
School
University

146 (72.3)
56 (27.7)

Residence
Urban
rural

7 (3.5)
185 (91.6)

10 (5)

Socioeconomic standard
Poor
Middle class
Rich

23 (11.4)
77 (38.1)

102 (50.5)

Parity
Gravida 2
Gravida 3
Gravida 4 and more

96 (47.5)
106 (52.5)

IPI/year
˂ 2y
> 2y

39 (19.3)
22 (10.9)
22 (10.9)
13 (6.4)

106 (52.5)

IPI/ month
˂ 6 months
6 - ≤ 12 months
12 - ≤ 18 months
18 - ≤ 24 months
> 2 years

90 (44.6)
112 (55.4)

Anemia in the past pregnancy
Present
Absent

25 (12.4)
177 (87.6)

Blood transfusion in past pregnancy
Yes
No

Table 1: Description of the studied participants according to demographic characters and some conditions related to previous pregnancies.

Table 2 shows that (63.9%) of the participants were in the 3rd trimester, and (42.6%) had anemia in the current pregnancy. Accord-
ing to the anemic grades, (14.9%) had mild anemia, (15.3%) had moderate anemia and (12.4%) had severe anemia, while (57.4%) of the 
participants were not anemic.
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No. (%)Parameter

37 (18.3)
71 (35.1)
94 (46.5)

Trimester
1st trimester
2nd trimester
3rd trimester

146 (72.3)
56 (27.7)

Iron intake
Yes
No

86 (42.6)
116 (57.4)

Anemic status
Anemic
Not anemic

30 (14.9)
31 (15.3)
25 (12.4)

116 (57.4)

Grades of anemia:
Mild
Moderate
Sever
Normal

3.45± 0.55RBCs count (million cells/ul) (Mean ± SD)
11.3 ± 1.54Hemoglobin level (Mean ± SD)

Table 2: Description of the studied participants according to conditions related to current pregnancy.

Figure 1: Relationship between IPI and anemic status and type of anemia of the participants in current pregnancy.
(N.B.  For relationship between IPI and anemia status: (χ2= 5.36 and p-value = 0.02).

(N.B.  For relationship between IPI and types of anemia (χ2= 9.39 and p-value = 0.019).

Figure 1 shows that participants with IPI less than 2 years showed a significantly higher percentage of those having anemia in the cur-
rent pregnancy (p-value = 0.02). According to the grades of anemia, participants with IPI less than 2 years showed a significantly higher 
percentage of those having moderate and severe anemia when compared to participants with IPI more than 2 years.
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Table 3 shows that participants with anemia in the current pregnancy showed a significantly higher percentage of those who suffered 
anemia in the past pregnancy (p-value = ˂ 0.001), those who were in the 3rd trimester, and those who had a parity ≥ 4 ((p-value = ˂ 0.05).

p-value(χ2) test
Not anemicAnemic

Parameter
No. (%)No. (%)

0.710.65
16 (61.5)
68 (58.6)
32 (53.3)

10 (38.5)
48 (41.4)
28 (46.7)

Age
˂ 25 y
25-35 y
> 35 y

0.32.4

6 (40)
58 (61.1)
52 (56.5)

9 (60)
37 (38.9))
40 (43.5)

Education
Illiterate
School
university

0.90.015
95 (57.2)
21 (58.3)

71 (42.8)
15 (41.7)

Residence
Urban
Rural

0.143.93
2 (28.6)

110 (59.5)
5 (71.4)

75 (40.5)

Socioeconomic standard
Poor
Middle class
Rich

0.00311.66
19 (28.6)
49 (63.6)
48 (47.1)

4 (17.4)
28 (36.4)
54 (52.9)

Parity
Gravida 2
Gravida 3
Gravida 4 and more

˂ 0.00142.17
29 (32.2)
87 (77.7)

4 (40)

(67.8)
25 (22.3)

6 (60)

Anemia in the past pregnancy
Present
Absent

0.550.34
13 (52)

103 (58.2)
12 (48)

74 (41.8)

Blood transfusion in past pregnancy
Yes
No

˂ 0.001
15.3130 (81.1)

44 (62)
42 (44.7)

7 (18.9)
27 (38)

52 (55.3)

Trimester
1st trimester
2nd trimester
3rd trimester

0.01811.92

14 (35.9)
12 (54.5)
11 (50)
9 (69.2)
70 (66)

25 (64.1)
10 (45.5)
11 (50)
4 (30.8)
36 (34)

IPI/month
˂ 6 months
6 - ≤ 12 months
12 - ≤ 18 months
18 - ≤ 24 months
> 2 year

0.0048.47
93 (63.7)
23 (41.1)

53 (36.3)
33 (58.9)

Iron intake
Yes
No

Table 3: Relationship between anemic status and some demographic characters, conditions related to  
previous pregnancies and gestational age and iron intake in current pregnancy.
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On the other hand, a non-significant difference was found between anemic and non-anemic participants according to age, residence, 
parity, educational level, socioeconomic standard, having a blood transfusion in past pregnancy, and gestational age (p-value= > 0.05). 
Participants with IPI less than 6 months showed a significantly higher percentage of those having anemia when compared with partici-
pants with longer intervals (p-value = ˂ 0.05). Participants who reported not taking iron in the current pregnancy showed a significantly 
higher percentage of those who have anemia (p-value = ˂ 0.05).

Table 4 shows that participants with IPI less than 2 years showed a significantly lower level of both RBCs count and hemoglobin level 
in the current pregnancy compared to those with IPI more than 2 years (p-value = ˂ 0.05).

Parameter IPI (less than 2years) IPI (more than 2years) (U test) p-value
RBCs count (million/mm3) (Mean ± SD) 3.36 ± 0.51 3.52 ± 0.58 2.09 0.036
Hemoglobin level (Mean ± SD) 10.96 ± 1.58 11.61 ± 1.45 3.01 0.003

Table 4: Relationship between IPI and RBCs count and Hemoglobin level in current pregnancy.

Discussion
The present work showed that (42.6%) of the studied participants had anemia in the current pregnancy. This result is somewhat in 

agreement with that revealed from a recent study done in Makkah city (39%) respectively [22]. It IS also in agreement with a study done 
in Al-Khobar city that was done in 2008 (41.3%) [21]. On the other hand, this prevalence is much higher than that observed in an old study 
done in Taif city in 2005, where only (26.8%) of the studied females had anemia [24]. 

On comparing this result to international studies, the prevalence observed in the present study is much lower than that observed in de-
veloping countries done as India (91.3%) [27], Iraq (91%) [28], Rajasthan (69.5%) [29], Nigeria (54.5%) [30], and Malaysia (57.4%) [15]. 
This observed difference was explained in the previous studies by poor nutrition, short IPI, and the inadequate use of the ante-natal care 
among the studied women as these studies were done on lower socioeconomic classes pregnant women attended Government Hospitals.

According to the anemic grades observed in the present study, (14.9%) had mild anemia, (15.3%) had moderate anemia and (12.4%) 
had severe anemia, while (57.4%) of the participants were not anemic. A higher percent of moderate and severe anemia was found in 
the study done in Iraq where 40% had mild anemia, 40% had moderate anemia and 20% had severe anemia [28]. Better results were 
observed in the study done in Makkah city, where (89.7%) had mild anemia and (10.3%) had moderate anemia and no one had severe 
anemia [22]. Different results were also found in the study done in Al-Khobar city; where mild, moderate and severe anemia was present 
in (25.2%), (15.7%) and (0.4%) women respectively [21]. 

The present study showed that participants with IPI less than 2 years showed a significantly higher percentage of those having anemia, 
and those having moderate and severe anemia when compared to participants with IPI more than 2 years. The same result was observed 
in the study done in Makkah city, where higher prevalence of anemia in the current pregnancy was found among pregnant women who 
had short IPI [22]. 

The observed relationship between short IPI and present of anemia during pregnancy was found in other studies [11-19]. The relation-
ship between short IPI and anemia among pregnant mothers was explained biologically by the insufficient time for a pregnant mother to 
recover from the nutritional burden of the previous pregnancy, Specifically the folate and iron deficiencies [15,18]. These studies found 
that an IPI less than 2 years was responsible for high prevalence of anemia in pregnancy. 

In a study done in Ethiopia, pregnant women with an IPI less than 2 years were found to be more than two times more likely to develop 
anemia during the current pregnancy when compared to women with an IPI more than 2 years [14]. These studies explained that the 
effect of short IPI on the overall physiologic status of the mother as she had no enough time to recover from the depleted nutrients [15]. 
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The present study showed that participants with anemia in the current pregnancy had a significantly higher percentage of those who 
suffered anemia in the past pregnancy. This finding was observed in previous studies which showed the relationship between anemia in 
the last pregnancy that leads to anemia in the pre-conceptional period, which In turn lead to anemia in the current pregnancy [27]. 

The present study showed that participants with anemia in the current pregnancy had a significantly higher percentage of those who 
were in the 3rd trimester. The same was observed in the study done in Makkah city [22] and other international studies [12]. 

Anemic pregnant women in the present work had a significantly higher percentage of those who had a parity ≥ 4. The same was 
observed in the study done in Makkah city [22] and other international studies [16,19,27]. A meta-analysis done to assess the effect of 
birth spacing on maternal nutritional status found that primigravida women were 61% less likely to develop anemia during pregnancy 
compared to multigravida women. This was explained by the depletion of iron store of a pregnant woman by repeated pregnancy [12,15]. 
An Ethiopian study has also found that pregnant women with family size greater than five were 2.7 times more anemic than women with 
family size less than five [31]. 

The present work showed a non-significant difference between anemic and non-anemic participants according to their age. Different 
results were present in other studies where anemia was found among pregnant mothers of more than 35 years [27,32]. As regards resi-
dence, the present study showed the same non-significant difference, a result that was observed in other studies [27,33]. On the other 
hand, different results were revealed from studies done in developing countries as Malawy and India [34,35], where pregnant women 
from the rural areas are more likely to develop anemia than women from the urban area. These studies explained that by the difference 
in the socioeconomic status and health service access between rural and urban areas in addition to the inadequate counseling by health 
professionals in correcting the wrong beliefs related to iron supplementation.

A none significant difference was found also between anemic and non-anemic participants according to their educational level. The 
same was observed in other studies [12]. In contrast, other studies done in developing countries found that low educated pregnant moth-
ers had the highest prevalence of anemia compared to mothers in other educational levels [27]. This was explained by the lack of aware-
ness regarding adequate nutrition and the effect of anemia on pregnancy, in addition to the inadequate use of health services among the 
less educated women.

In the present study, the none significant difference between anemic and non-anemic participants according to their socioeconomic 
standard was observed in a systematic analysis of global anemia burden from 1990 to 2010, where a non-significant difference of anemia 
prevalence during pregnancy was found among mothers belonging to different socioeconomic classes [36]. On the other hand, studies 
done in developing countries showed a different result, where pregnant mothers belonged to lower socio-economic classes had a higher 
prevalence of anemia. A matter that was explained by poor nutrition, short IPI, and the inadequate use of antenatal care [12,27]. 

The non-significant relationship between anemic and non-anemic participants in the present study according to their educational 
level and socioeconomic standard could also be explained by the better economic standard of Saudi participants, as KSA has an oil-based 
economy, with a higher Gross National Income (GNI) per capita [37]. It was also reported that iron supplementation during pregnancy 
increases levels of hemoglobin, serum ferritin, mean cell volume, and serum iron, as it reduces the extent of depletion of iron stores [27]. 
In the present study, as regards iron intake in the current pregnancy, the present study showed that participants who reported not taking 
iron had a significantly higher percentage of those who have anemia. Similar results were observed in other studies [12,27,32]. 

Participants in the present study with an IPI less than 2 years showed a significantly lower level of both RBCs count and hemoglobin 
level in the current pregnancy compared to those with IPI more than 2 years. The same observed significant difference was reported in a 
previous study done in Makkah city [22] and in other international studies [11-19].
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Limitations
One of the possible limitations of this study was using a self-reported questionnaire that may be prone to recall bias. The use of a cross-

sectional study showed the relation between variables without closing a cause-effect relationship. 

Conclusion
A significant relationship was found between anemia in the current pregnancy and IPI less than 2 years, anemia in the past pregnancy, 

being in the 3rd trimester, and having a parity ≥ 4, and not taking iron. Health education at the PHC level for all pregnant women should be 
carried out to stress on the proper length of IPI, and the proper intake of iron during pregnancy. Moreover, an emphasis on the importance 
of initiating antenatal care in the 1st trimester for early detection of anemia should be also done.
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