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summary

Background. Anemia in pregnancy is common public health
problem with poor outcome for both mother and child. This study,
aimed to determine the prevalence of anemia and its associated
factors among pregnant women in an urban community at the
north of Saudi Arabia.

Materials and methods. A cross-sectional study was carried out
among 390 pregnant attending for antenatal care in one of eight
Primary Health Care (PHC) centers in Hail city, Saudi Arabia.
Results. Among participants, 133 (34.1%) were anemic (hemo-
globin level < 11 g/dl). Out of which, 24.9% were mildly anemic,
9.2% were moderately anemic and none of the participant was found
to be severely anemic. The prevalence of anemia increased signifi-
cantly with low income (p = 0.026), bigger family size (p = 0.020),
higher parity (p = 0.023), longer menstrual cycle > 5 days
(p = 0.042), bleeding during pregnancy (p = 0.028), infrequent
intake of meat (p = 0.020), the habit of drinking tea just after meals

Introduction

Anemia is a condition in which the number of red blood
cells and consequently their oxygen-carrying capacity is
insufficient to meet the body’s physiologic needs. It is
an indicator of both poor nutrition and poor health [1].
While some degree of dilutional anemia is very frequent
and can be considered part of the normal physiology of
pregnancy, iron deficiency anemia is likewise common
during pregnancy but can have serious adverse health
consequences for the mother and child [2].

Anemia in pregnancy is a worldwide health and social
problem associated with mortality and morbidity in
the mother and baby, including risk of miscarriages,
stillbirths, prematurity, low birth weight, and severe
neonatal complications needs admission to intensive
care units [3-9].

World Health Organization (WHO), reported in 2015
that 38% of pregnant women have anemia globally,
corresponding to 32 million pregnant women for the year
2011 [1]. Reducing anemia is recognized as an important
component of the health of women and children, and the
second global nutrition target for 2025 calls for a 50%
reduction of anemia in women of reproductive age [3].
WHO, classified anemia among pregnant women in
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(p = 0.019), past history of anemia (p < 0.001), clinical anemia
(pallor) (p < 0.001). On the other hand, increased BMI (p = 0.002)
and frequent intake of food from restaurants (p = 0.008) were found
to be negatively associated with anemia among pregnant women.
Conclusion. “In urban Hail region, Saudi Arabia, anemia
among pregnant women was a moderate public health problem.
Low income, bigger family size, higher parity, longer menstrual
cycle > 5 days, bleeding during pregnancy, infrequent intake of
meat, the habit of drinking tea just after meals, past history of
anemia, and the sign of clinical anemia (pallor), were found to be
significantly associated with anemia. These findings give insight
to healthcare providers about the importance of early detection
and management of anemia in early pregnancy. Further research
utilizing prospective cohort design to study risk factors of anemia
including rural areas, should be considered to support and extend
the present study findings”.

Saudi Arabia as severe public health problem with
40.0% prevalence at the national level [1].

A notable variation in anemia prevalence among
pregnant women appears in studies carried out in
different regions in Saudi Arabia [10-13]. This variation,
implies the significance of carrying out a standardized
regular national and local surveys to highlight temporal
and spatial distribution of the problem, identify
significant local risk factors and to evaluate the progress
of prevention and control strategies. Hence, we aimed in
this research to assess the prevalence of anemia among
pregnant women in urban Hail region, the north of Saudi
Arabia and to identify important risk factors associated
with, in order to provide insights to policy-makers and
administration to deal with the problem.

Methods

SETTING

A cross-sectional study was carried out among pregnant
women attending one of eight governmental Primary
Health Care (PHC) centers in Hail city, at the north of
Saudi Arabia during the period November 3, 2019 to
June 25, 2020. PHC centers were selected at random
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between 24 centers covering all neighborhoods of Hail
city. Among other services provided by PHC centers,
antenatal care is a main service provided free of charge.

PARTICIPANTS

The sample was selected using a two-stage sampling
method. In the first stage; from the list of 24 PHC
centers, one third of centers (eight centers) were
selected systematically with the first one at random. In
the second stage, women, who visited the selected PHC
centers attending for antenatal care, were systematically
randomly selected and invited to undergo an interview.
Pregnant women were eligible if they were aged 18
years or over, with a singleton pregnancy, and no
hematological disease.

SAMPLE SIZE

We assumed 50% prevalence of anemia among pregnant
women (to maximize sample size), since we found a
large variation in the prevalence of anemia among studies
carried out in different regions in Saudi Arabia [10-13],
then we assigned a 95% confidence level, and a 5%
margin of error. Therefore, the sample size was calculated
using Cochran’s Sample Size Formula [14] to comprise
384 pregnant women.

DATA COLLECTION

Preparing for conducting the study, the authors visited
the assigned PHC centers and met directors of those
centers, introduced to the study objectives, showed the
official letters of the regional health authority to facilitate
the study conduction and the letter of ethical approval.
All centers approached agreed to participate. Data were
collected through face-to-face interviews with the eligible
pregnant women during the study period with cautions
against committing any selection or information bias
during recruiting and interviewing eligible participants
in the study. Other data, including anthropometric
measurement and laboratory investigations, past medical
history were taken from the booking file of the pregnant
woman in the PHC center. One female researcher carried
out all interviews with pregnant women who agreed
to participate in the study and gave their consent. The
interviews were carried out privately and taken about 15
minutes.

DATA COLLECTION TOOL

Each participant was interviewed to complete the
structured questionnaire which had been developed
by the researchers based relevant literature to meet the
objectives of the research [7, 10-13, 15, 16].

The questionnaire consisted of 4 sections.Sociodemographic
aspect of the participants included in the 1*section.

In the second section, dietary and nutritional
information relating to their intakes of iron-rich foods,
iron absorption-inhibiting foods and eating habits were
collected utilizing the Food Frequency Questionnaire
(FFQ) format. Participants women were asked about
their usual food consumption by querying the frequency

at which the food items are usually consumed. There
were four options in the category for frequency of intake,
which were: (a) “at least once per day”’; (b) “at least once
per week”; (c) “at least once per month”; and (d) “rarely
or never taken”. Alongside with every option the number
of times the food item usually consumed was asked for.
Intake of supplements (iron, folic acid and B12) were
also asked about as (Yes/No).

The 3 section included obstetric, gynecological and
medical history: menstrual history, parity, birth intervals,
current or past diagnoses of medical conditions.

The last section, collected data from the pregnant
woman booking file, including clinical examination,
anthropometric measurements, laboratory hematological
investigations in order to evaluate the anemic status of
the pregnant woman.

A pilot study was done on 20 eligible pregnant women
(not included in the final sample) was carried out before
beginning of the study, consequently, the questionnaire
was revised and modified to its final form. Face and
content validity of the questionnaire were assessed by a
panel of 4 experts in concern with anemia in pregnancy
(obstetrician, nutritionist, family medicine and public
health). The reliability was relatively high for the total
items of the questionnaire (Cronbach’s Alfa = 0.745)
and for the subset of items describing the frequency food
intake habits (Cronbach’s Alfa = 0.699).

DATA MANAGEMENT AND ANALYSIS

Data was entered, cleaned and analyzed using Epi info
version 7 and SPSS version 23. Data was summarized
using proportions for categorical data and mean and
standard deviation for continuous data. The relationship
was determined using chi square for categorical variables
and T test or Anova test for continuous variables or
nonparametric tests as applicable if the data were not
normally distributed.

The hemoglobin level of < 11 g/dL. was considered
anemia. Anemia severity was considered according to
WHO criteria for mild (10.0-10.9), moderate (7.0-9.9)
and severe (< 7) [1].

Univariate and multivariable analysis was carried out
using logistic regression analysis to find out factors
that were associated with anemia in pregnancy.
Pregnant women with proven anemia based on the
hemoglobin level < 11 g/l (no = 0; yes = 1) were
tested against predictor variables assumed to be
associated with anemia as categorized in 4 domains,
namely: (i) sociodemographic factors; (ii) dietary
and nutrition factors; (iii) obstetric and menstrual
factors; and (iv) medical factors found on clinical
examination, anthropometric measurements, laboratory
hematological investigations and personal history of
anemia and important relevant medical conditions.
Four adjusted multivariate logistic regression models
were approached to capture predictor variables
independently associated with anemia in pregnant
women in each domain. An overall model combining
the four models was also carried out. Variables of
the final models were determined using a stepwise
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backwards removal method, deleting variables with a p
value above 0.25 in order to exclude the non-important
variables from the model until the minimum adequate
model was reached. Odds ratios (ORs) as well as their
95% confidence intervals (CIs) were calculated for the
predictor variables in the analyses. All statistical tests
were two-tailed and differences were considered to be
statistically significant at a p-value < 0.05.

ETHICS

The study protocol was approved by the Bioethical
Committee of the General Directorate of Health
Affairs, Hail region, Saudi Arabia, with ethical approval
number is: 2019-21. Agreed participants signed the
study consent form.

ANEMIA AMONG PREGNANT WOMEN IN NORTHERN SAUDI ARABIA

Results

SOCIODEMOGRAPHIC
AND ECONOMIC CHARACTERISTICS

Out of 400 pregnant women approached, 390 agreed
to participate in the study and completed the interview,
with a response rate (97.5%). Non-response was mainly
due to the time factor.

The mean age + (standard deviation) of the participants
was 29.9 +(7.56) years, less than half of them 171 (43.8%)
were in the age range of 25-34 years. A considerable
number of the participants 153 (39.2%) were university
educated, living in medium size families 2-5 members
232 (59.5%). The majority 288 (73.9%) reported having
family income < 10.000 SR (2,666 US $) (Tab. I).

Tab.l. Background characteristics of participant pregnant women (n = 390).

variable \ N or mean (SD) \ %
Sociodemographic aspect

Woman age (years)

<25 109 27.9
25-34 171 438
> 35 110 28.2
Mean (SD) 29.9 (7.56)

Median (range) 29 (18-49)

Woman education

No formal education 14 3.6
Primary/middle 34 8.7
High school 150 38.5
University/higher 192 49.2
Woman occupation

House wife 304 77.9
Employed 86 221
Husband education

No formal education 18 4.6
Primary/middle 40 10.3
High school 179 45.9
University/higher 153 39.2
Family income (SR)

< 5,000 47 121
5,000-10,000 241 61.8
10,000-15,000 85 21.8
> 15,000 17 4.4
Family type

Nuclear 381 97.7
Extended 9 2.3
Family size

2-3 126 323
4-5 106 27.2
6-7 84 21.5
>8 74 19.0
Obstetric and menstrual history

Gravida

1-2 122 31.3
3-4 107 27.4
>5 161 413
Parity

0 70 17.9
1-2 109 27.9
3-4 101 25.9
>5 110 28.2
Mean (SD) 31(2.47)

Median (range) 3(0-10)
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Tab.I. Background characteristics of participant pregnant women (n = 390).
Variable N or mean (SD) %
Obstetric and menstrual history
Number of children under 5 years
0 103 26.4
1 152 39.0
>2 135 34.6
Mean (SD) 1.1(0.83)
Median (range) 1(0-4)
Inter pregnancy space (years)
Not applicable (primigravida) 127 32.6
<2 1671 413
>2 102 26.2
Mean (SD) (1.04)
Median (range) 1(0-6)
Menstrual cycle duration (days)
<5 95 24.4
>5 295 75.6
Mean (SD) 5.8(0.75)
Median (range) 6 (3-8)
Menstrual cycles usually regular
Yes 380 97.4
No 10 2.6
Menstrual cycles usually heavy
Yes 20 5.10
No 370 94.9
Duration of pregnancy (trimester)
First 124 31.8
Second 132 33.8
Third 134 34.4
Antenatal visits
<3 233 59.7
>3 157 40.3
First antenatal visit
During 1%t trimester 274 70.3
During 2" trimester 103 26.4
During 3™ trimester 13 33
Bleeding during pregnancy
Yes 23 5.9
No 367 94.1
The pregnancy was planned for
Yes 49 12.6
No 341 87.4
Medical history
Chronic medical illness
Yes 20 51
No 370 94.9
Any chronic bleeding condition
Yes 32 8.2
No 358 91.8
Past history of anemia
Yes 148 38.0
No 241 62.0
Dietary practice and supplements intake
Iron supplement
Yes 262 67.2
No 128 32.8
Folic acid supplement
Yes 335 85.9
No 55 141
Meat intake
Once or more weekly 73 18.7
Less than 4 times per month 303 77.7
Never/rare 14 3.6
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Tab.l. Background characteristics of participant pregnant women (n = 390).

Variable N or mean (SD) %
Dietary practice and supplements intake

Green leafy vegetables intake (per day)

Infrequent 134 34.4
Once or more per day 256 65.6
Fresh fruits intake (per day)

Infrequent 332 85.1
Once or more per day 14.9 14.9
Number of meals per day

<3 29 7.4
3 311 79.7
>4 50 12.8
Habit of drinking tea immediately after meal

Yes 212 54.4
No 178 45.6
Consuming food from restaurants

Not consuming 10 2.6
Once per week 191 49.0
Tow times or more 189 48.5
Clinical examination/Laboratory workup

BMI (kg/m?)

<25 107 27.5
25-<30 148 38.0
> 30 134 34.4
Clinical anemia

Yes 109 27.9
No 281 721
Blood hemoglobin level (9/1)

<70 0 0.0
7.0-9.9 36 9.2
10.0-10.99 97 24.9
>11 257 65.9
Mean (SD)

Median (range)

Laboratory anemia (WHO classification)

Anemic (Hb <11 g/dl) 133 341
Non-anemic (Hb > 11 g/dl) 257 65.9

OBSTETRIC AND MENSTRUAL AND MEDICAL HISTORY

Study participants have a mean parity (SD) of 3.1 (2.47),
ofthem 110 (28.2%) were grand multipara (> 5 deliveries)
and 70 (17.9%) were primigaravida. Menstrual cycles
were usually regular among 380 (97.4%) with mean
duration 4.8 (0.75) days. Participants described their
menses as usually heavy were 20 (5.0%).

Nearly, equal proportions were in their first, second or
third trimester (124; 31.8%, 132; 33.8% and 134; 34.4%)
respectively. Among participants 23 (5.9%) reported having
bleeding in their current pregnancy and only 49 (12.6%)
reported that the current pregnancy was planned for.
Participants reported having a chronic medical
illness were 20 (5.1%) and 32 (8.2%) reported having
chronic bleeding conditions like hemorrhoids, while a
considerable number 148 (38.0%) reported past history
of anemia (Tab. I).

DIETARY PRACTICE AND SUPPLEMENTS INTAKE

While around two third of the participants 262 (67.2%)
of the pregnant women take iron supplements, yet,
most of them 335 (85.9%) take folic acid. Infrequent
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red meat consumption was reported; only 73 (18.7%)
were consuming red meat weekly, while 303 (77.7%)
take meat sometimes per month and 14 (3.6%) rarely
or never consuming meat. Moreover, less than two third
of the participants (256; 65.6%) reported consuming
leafy green vegetables at least once daily, while few
participants (58; 14.9%) reported consuming fresh fruits
daily. More than half 212 (54.4%) of the participants
reported the habit of taking tea immediately after meal.
Most participants 311 (79.7%) were taking 3 meals per
day, while 50 (12.8%) were taken 4 meals or more per
day and few of them (29; 7.4%) who reported taking less
than 3 meals. About half (191; 49.0%) of the participants
reported having one main meal from restaurant per
week, 189 (48.5%) taking two or more main meals from
restaurants per week, while only very few participants
10 (2.6%) who did not consume restaurant food (Tab. I).

PREVALENCE AND SEVERITY OF ANEMIA

The prevalence of anemia among the pregnant women in
our study was 34.1% (95% CI: 29.5-39.1%). Among the
anemic participants, 97 (72.9%) had mild anemia and 36
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Fig. 1. Prevalence of anemia among pregnant women according to the pregnancy trimester.
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(27.1%) had moderate anemia. None of the participants
had severe anemia. The mean (+) SD hemoglobin
concentration among the study participants was
11.6 = (1.20). The prevalence of anemia with respect to
the trimesters was 40 (32.3%), 39 (29.5%) and 54 (40.3%)
for the 1%, 2" and 3™ trimesters respectively (Fig. 1).

FACTORS ASSOCIATED WITH ANEMIA

We carried out univariate (Tab. II) and multivariate
(Tab. III) logistic regression analysis to determine
factors associated with anemia among participants’

pregnant women. We built 4 separate multivariate
models predicting association of anemia with: (i) socio-
demographic factors; (ii) dietary practice and supplement
intake; (iii) obstetric and menstrual factors; and
(iv) medical history and clinical examination variables.
Subsequently, we built out an overall predicting model
adjusting for all variables.

In model (i) lower family income < 10,000 SR
(aOR =1.81,95% CI: 1.08-3.03, p = 0.026), and big family
size > 7 members compared to small families <4 members
(@OR = 2.05, 95% CI: 1.12-3.74, p = 0.020), were

Tab. II. Univariate association between anemia in pregnant women and covariates according to sociodemographic, nutrition, reproductive and

medical aspects (n = 390).

Term Anemia* 0dds ratio 95% CI P-value
Sociodemographic aspect

Age in years

<25 34 (31.2) 1

25-34 58 (33.9) 113 0.68-1.89 0.636
> 35 41 (37.3) 1.31 0.75-2.30 0.344
Woman education

No formal education 4(28.6) 1

Elementary education 16 (47 1) 2.22 0.58-8.49 0.243
High school 48 (32.0) 1.18 0.35-3.94 0.792
University/higher 65 (33.9) 1.28 0.39-4.24 0.687
Occupation

House wife 112 (36.8) 1

Employed 21 (24.4) 0.55 0.52-0.96 0.033
Husband education

No formal education 8 (44.4) 1

Elemental (primary & middle school) 12 (30.0) 0.54 0.17-1.69 0.287
High school 59 (33.0) 0.62 0.23-1.64 0.331
University/higher 54 (35.3) 0.68 0.25-1.83 0.447
Family income (SR)

< 10,000 SR 107 (37.2) 173 1.04-2.86 0.034
> 10,000 26 (25.5) 1

Family size

2-3 37 (29.4) 1

4-5 36 (34.0) 1.24 0.7-2.16 0.453
6-7 27 (32.1) 114 0.63-2.07 0.668
>7 33 (44.6) 1.94 1.07-3.52 0.030
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Tab. 1. Univariate association between anemia in pregnant women and covariates according to sociodemographic, nutrition, reproductive and
medical aspects (n = 390).

Term Anemia* 0dds ratio 95% ClI P-value
Dietary practice and supplements intake

Iron supplementation

Yes 92 (35.1) 0.87 0.56-1.37 0.547
No 41 (32.0) 1

Folic acid supplementation

Yes 116 (34.6) 0.85 0.46-1.56 0.590
No 17 (30.9) 1

Frequency of taking meat

At least once per week 15 (20.5) 1

Less than 4 times per month 112 (37.0) 2.27 1.23-4.19 0.009
Rare/never 6(42.9 2.90 0.87-9.64 0.082
Vegetable intake (per day)

Once or more per day 92 (35.4) 1

Infrequent 41 (31.5) 0.84 0.54-1.32 0.450
Fresh fruits intake (per day)

Once or more per day 16 (27.6) 1

Infrequent 117 (35.2) 1.43 0.77-2.65 0.258
;ﬁ%ﬁg?ﬁ‘;ﬁ;ﬁf@’;}e of food from restaurants | ¢,nge (0-5) 0.7028 0.55-0.90 0.005
Reproductive health variables(obstetric and menstrual history)

Number of pregnancies (gravida)

1-2 36 (29.5) 1

3-4 38(35.5) 1.32 0.76-2.29 0.333
>5 59 (36.6) 1.38 0.83-2.29 0.209
Number of deliveries (parity)

1-2 35 (32.1) 1

3-4 30(29.7) 0.89 0.50-1.61 0.706
>5 45 40.9) 1.46 0.84-2.55 0177
Inter pregnancy interval

Not applicable (primigravida) 43 (33.9) 1

< 2 years 47 (29.2) 0.81 0.49-1.33 0.397
> 2 years 43 (42.2) 1.42 0.83-2.44 0.198
Menstrual cycle length (days)

<5 26 (27.4) 1

>5 107 (36.3) 1.51 0.91-2.51 0.113
Menstrual cycle usually regular

Yes 132 (34.7) 1

No 1(10.0) 0.21 0.03-1.66 0.139
Menstrual cycle usually heavy

Yes 10 (50.0) 1

No 123 (33.2) 0.50 0.20-1.23 0.130
Trimester of pregnancy

1t 40 (32.3) 1

2nd 39(29.5) 0.89 0.52-1.50 0.639
3rd 54 (40.3) 1.42 0.85-2.36 0.181
Antenatal care visits

1-2 visits 76 (32.6) 1

>3 57 (36.3) 1.18 0.77-1.80 0.451
Month of the first antenatal care visit Range (1-8) 112 1.00-1.26 0.050
Medical history/clinical examination/laboratory workup

Chronic lliness

Yes 10 (50.0) 1

No 123 (33.2) 0.50 0.20-1.23 0.130
Hemorrhoid

Yes 16 (50.0) 2.06 1.00-4.26 0.050
No 1

BMI (kg/m?)

<25 45 (42 1) 1

25-29.99 53 (35.8) 0.77 0.46-1.28 0.312
> 30 35(26.1) 0.49 0.28-0.84 0.010
Clinical pallor

Yes 104 (95.4) 1

No 29 (10.3) 0.006 0.00-0.02 < 0.001

* Hemoglobin < 11 g/dl.
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Tab. Ill. Models of Logistic Multivariate Analysis Predicting associations between anemia in pregnant women and covariates in sociodemo-

graphic, nutrition, reproductive, medical and overall domains (n = 390).

L Anemia* Adjusted OR
Characteristics n (%) (95% CI) P-value
Model 1: Sociodemographic Domain
Final -2*Log-Likelihood: 490.40; Likelihood Ratio = 10.13; p = 0.038
Family income (SR)
< 10,000 107 (37.2) 1.81 (1.08-3.03) 0.026
> 10,000 26 (25.5) 1
Family size
2-3 37 (29.2) 1
4-5 36 (34.0) 1.32(0.75-2.32) 0.331
6-7 27 (32.1) 1.32 (0.71-2.44) 0.376
>7 33 (44.6) 2.05(1.12-3.74) 0.020
Model 2: Dietary practice and supplements intake Domain
Final -2*Log-Likelihood: 478.83; Likelihood Ratio = 21.71; p < 0.001
Number of meals per day (number) Range (1-4) 0.69 (0.45-1.05) 0.081
Drinking tea after meals
Yes 81 (38.2) 1.91 (1.21-3.03) 0.019
No 52 (29.2) 1
Intake of meat per week
At least once 15(20.2) 1
Infrequent/rare/never 118 (37.2) 2.09 (1.13-3.90) 0.020
Meals from restaurants per week (number) Range (0-5) 0.71(0.55-0.92) 0.008
Model 3: Reproductive profile Domain (obstetric and menstrual history)

Final -2*Log-Likelihood: 486.46; Likelihood Ratio = 14.08; p = 0.007
Parity (number) Range (0-10) 1.10(1.1.01-1.98) 0.023
Menstrual cycle duration (days)
<5 26 (27.4) 1
>5 107 (36.3) 1.78 (1.02-3.12) 0.042
Menstrual cycle heavy
Yes 10 (50.0) 2.34(0.93-5.91) 0.071
No 123 (33.2) 1
Bleeding during pregnancy
Yes 11 (47.8) 2.43(0.97-6.09) 0.058
No 122 (33.2) 1
Model 4: Medical history and clinical examination Domain
Final -2*Log-Likelihood: 199.26; Likelihood Ratio = 300.44; p < 0.001
Past history of anemia
Yes 70 (47.3) 410 (1.91-8.81) < 0.001
No 63 (26.1) 1
Clinical anemia (pallor)
Yes 104 (95.4) 207.36 (73.38-585.96) | < 0.001
No 29 (10.3)

Range

2 -

BMI (kg/m?) (17.73-42.15) 0.90 (0.84-0.96) 0.002
Model 5: Overall Model
Final -2*Log-Likelihood: 199.26; Likelihood Ratio = 300.44; p < 0.001
Family income (SR)
< 10,000 107 (37.2) 2.33(0.89-6.09) 0.084
> 10,000 26 (25.5) 1
Parity (number) Range (0-10) 1.13 (0.96-1.34) 0.152
Past history of anemia
Yes 70(47.3 3.32(1.48-7.44) 0.004
No 63 (26.1) 1
Bleeding during pregnancy
Yes 11 (47.8) 4.25 (1.17-15.47) 0.028
No 122 (33.2) 1
Clinical anemia (pallor)
- Yes 104 (95.4) 216.32 (75.54-619.48) | < 0.001
- No 29 (10.3) 1

Range

2 -

BMI (kg/m?) (17 73-4215) 0.90 (0.83-0.96) 0.002

* Hemoglobin < 11 g/dl.




independently predicted anemia among pregnant women.
In model (ii) infrequent intake of meat (aOR = 2.09,
95% CI: 1.13-3.90, p = 0.020) and the habit of drinking
tea immediately after meals (aOR = 1.91, 95% CI: 1.21-
3.03, p = 0.019), were independently associated with
anemia, whereas, intake of restaurant meals (aOR = 0.71,
95% CI: 0.55-0.91, p=0.008) possessed a protective effect.
In bivariate analysis we found that the intake of restaurant
food was found to be associated with socio-economic factors
as, women’s higher education (p < 0.001), employment
(p = 0.001) and higher family income (p = 0.002) (not
included in Tables).

In model (iii), higher parity (aOR = 1.10, 95% CI: 1.01-
1.98, p = 0.023), menstrual cycle > 5 days (aOR = 1.78,
95% CI:. 1.02-3.12, p = 0.042) were independently
associated with anemia.

In model (iv) past history of anemia (aOR =4.10,95% CI:
1.91-8.81, p < 0.001), clinical anemia manifested by
pallor (aOR = 207, 95% CI: 73.38-585.96, p < 0.001)
was independently associated with anemia, while
increasing BMI (kg/m?*) was a protective independent
factor (aOR = 0.90, 95% CI: 0.84-0.96, p = 0.002). In
bivariate analysis BMI was found to be associated with
women’s employment (p = 0.008), lower education less
than high school (p = 0.013), but not associated with
income (p = 0.105) (not included in Tables).

The overall model (v) revealed a significant independent
positive association of anemia among pregnant women
with the past history of anemia (aOR = 3.32, 95%
CI: 1.48-7.44, p = 0.004), the reported bleeding during
pregnancy (aOR = 4.25, 95% CI: 1.17-15.47, p = 0.28)
and pallor on clinical examination (aOR = 216.32,
95% CI: 75.54-619.48, p < 0.001). In linear regression
analysis, clinical pallor explained 50% of the variance
of laboratory anemia in terms of hemoglobin < 11 g/dl
(r> = 0.50; F statistic = 391.44, p < 0.001)

On the other hand, increased BMI (kg/m?) significantly
appeared as a protective factor for anemia development
in pregnancy with lower likelihood of association
(aOR = 0.9, 95% CI: 0.83-0.96, p = 0.002).

Discussion

Despite, anemia in pregnant women at the national level
in Saudi Arabia (40.0% prevalence) is classified by WHO
as severe public health problem [1], yet, the estimated
prevalence in our study (34.1%) indicates that the problem
in urban Hail is of moderate public health importance
based on the same WHO classification [1]. This prevalence
is also lower than the global prevalence (38.2%) and of
Eastern Mediterranean countries (38.9%) [1].

Compared to the prevalence reported in other regions in
Saudi Arabia, the estimate for urban Hail is slightly higher
than the prevalence reported in Asir region (31.9%) [12],
but lower than the prevalence reported in Makkah
(39.0%) [10], Al-Khobar (41.3%) [13] and much lower
than the prevalence reported from Al-Ahsa (73.3%) [11].
In our analysis, most of the identified significant risk
factors of anemia among pregnant women in urban
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Hail, were similar to risk factors reported in many
national, regional and worldwide studies. Some socio-
demographic and economic characteristics were found
to be significant risk factors having an independent
association with anemia in pregnancy, in particular lower
family income and bigger family size. Pregnant women
with lower family incomes (< 10,000 SR) were about two
folds more likely to be anemic compared to those with
higher income. Furthermore, family size was steadily and
independently associated with anemia in pregnancy. The
pregnant woman who lives in a family with 7 members
or more, were more than two folds likely have the risk to
be anemic. This association between anemia in pregnancy
and low family income and living in beg sized families was
documented in previous studies [7, 15-18], which might
indicate a less food security and low dietary diversity.
Our study highlighted the importance of nutritional
factors as important risk factors associated with in
anemia in pregnancy. Consumption of meat was a factor
which showed significant association with anemia in
pregnancy. Pregnant women with the habit of eating
meat less than once per week were 2.1 times at higher
risk of developing anemia than pregnant mothers who
ate meat one or more times per week. This finding is
consistent with other studies in which pregnant women
who frequently eat red meat had higher hemoglobin
concentrations [15, 16, 19, 20]. Red meat is an important
dietary source of heme iron [21].

Consistent with other studies [15, 19], the habit
of drinking tea just after meal in our study was
independently associated with increased risk of anemia
in pregnancy. Phenolic compounds found in tea, coffee,
and other beverages are a main inhibitor of non-heme
iron absorption [21].

Interestingly, results in our study revealed a protective
effect of frequent intake of food from restaurants, a
habit many Saudi families do. For every one meal taken
per week, there was a decrease by 29% likelihood of
developing anemia among pregnant woman. A possible
explanation is the dietary diversity with meat and other
animal proteins are a usual main component of this meal,
which is a good source of iron and proteins [21].

In our study, increased parity was independently
associated with anemia in pregnant women. Women with
higher parity pregnancies had a higher risk of anemia
in pregnancy compared to those who had had fewer
pregnancies A 10% more increase in anemia prevalence
for every increase in parity by one (OR = 1.10,
95% CI: 1.1.01-1.98). Other research indicated that
frequent pregnancies are associated with anemia in
pregnancy [15, 20, 22, 23] giving no chance to restore
the depleted iron stores [18, 22, 24, 25].

Consistent with other studies [26, 27], participants
in our study with pre-pregnancy longer menstrual
cycles (> 5 days), were more likely to have anemia in
pregnancy compared to women with less cycles duration
(OR =1.73;95% CI: 1.02-3.12).

Bleeding during pregnancy was also another predictive
factor for anemia in pregnancy in our study. Participants
who reported antepartum bleeding were four times more
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likely to be anemic (OR = 4.25; 95% CI: 1.17-15.47).
A logically explained when a considerable blood loss
occurs. This finding was also reported in previous studies.
Participants who reported past history of anemia before
pregnancy were four times more likely to be anemic
during pregnancy, which is consistent with other
studies [28].

In our study, the odds of anemia, decreased with obesity.
This finding is consistent with the results of other
studies [29-31]. A systematic review carried out in
2011 revealed that obese women tend to have a higher
hemoglobin and ferritin concentrations [22].

Pallor on clinical examination as a sign of anemia
was highly indicative of anemia (aOR = 216.32,
95% CI: 75.54-619.48, p < 0.001). In linear regression
analysis, clinical pallor explained 50% of the variance
of laboratory anemia in terms of hemoglobin < 11 g/
dl (> = 0.5; F statistic = 391.44, p < 0.001). Pallor
documented in other studies [9, 32, 33] as a sensitive
indicator of anemia in pregnant women.

LIMITATIONS

Our study encountered some limitation: (i) measurements
were taken from booking files of the pregnant women in
the PHC centers, so that we cannot ensure a standardized
measurement of hemoglobin and anthropometric
measurements. However, all laboratory testing machines
and scales are the same in all PHC centers and regularly
calibrated by the same quality control staff; (ii) the
cross-sectional nature of the study cannot determine
the direction of cause and effect relationship; (iii) social
desirability and recall bias are major concerns in any
interview survey as participants were requested to give
dietary information and monthly income and past events.

conclusions

“In urban Hail region, Saudi Arabia, anemia among
pregnant women was a moderate public health problem.
Low income, bigger family size, higher parity, longer
menstrual cycle > 5 days, bleeding during pregnancy,
infrequent intake of meat, the habit of drinking tea just
after meals, past history of anemia, and the sign of clinical
anemia (pallor), were found to be significantly associated
with anemia. These findings give insight to healthcare
providers about the importance of early detection and
management of anemia in early pregnancy. Further research
utilizing prospective cohort design to study risk factors
of anemia including rural areas, should be considered to
support and extend the present study findings”.

Ethics approval and consent
to participate

The protocol of the study was reviewed and approved by the
Regional Bioethics Committee of the General Directorate
of Health Affairs, Hail region, with the approval number
2019/21 dated October 6, 2019. Agreed participants signed

the study consent form. Participants were guaranteed
anonymity confidentiality of the responses and voluntary
participation and they can withdraw for any reason and
any time, without any implications.

Availability of data and materials

Available from the corresponding author on reasonable
request.

Acknowledgements

Funding sources: this research did not receive any
specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

We thank directors and healthcare staff in PHC centers,
Hail City, Saudi Arabia for facilitating the study. We
also thank the participant pregnant women for their
agreement, patience and allowing the time to carry out
the interview with them.

Conflict of interest statement

The authors declare no conflict of interest.

Authors’ contributions

MA conceived the study idea, participated in development
of the data collection tool, carried out all interviews and
participated in interpretation of the study results.

HH adapted the study idea, designed the data collection
tool, carried out data analysis & interpretation of results
and wrote the manuscript.

References

[1]  World Health Organization. The Global Prevalence of Anaemia
in 2011. Geneva, Switzerland: World Health Organization 2015.
Available at: https://apps.who.int/iris/handle/10665/177094

[2] Al-Khaffaf A, Frattini F, Gaiardoni R, Mimiola E, Sissa C,
Franchini M. Diagnosis of anemia in pregnancy. J Lab Precis
Med 2020;5:9. http://dx.doi.org/10.21037/jlpm.2019.12.03

[3] Global nutrition targets 2025: anaemia policy brief. Geneva:
World Health Organization 2014. WHO/NMH/NHD/14.4;
http://apps.who.int/iris/bitstream/10665/148556/1/WHO_
NMH_ NHD_14.4_eng.pdf?ua=1 (accessed 4/8/2020).

[4] Figueiredo ACMG, Gomes-Filho IS, Batista JET, et al. Maternal
anemia and birth weight: a prospective cohort study. PLoS One
2019;14:e0212817. https://doi.org/10.1371/journal.pone.0212817

[5] Kozuki N, Lee AC, Katz J; Child Health Epidemiology Refer-
ence Group. Moderate to severe, but not mild, maternal anemia
is associated with increased risk of small for-gestational-age
outcomes. J Nutr 2012;142:358-62. https://doi.org/10.3945/
jn.111.149237

[6] Allen LH. Anemia and iron deficiency: effects on pregnancy
outcome. Am J Clin Nutr 2000;71(5 Suppl):1280S-4S. https://
doi.org/10.1093/ajcn/71.5.1280s

[7]1 Lin L, Wei Y, Zhu W, Wang C, Su R, Feng H, Yang H. Gesta-

E662



(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

tional diabetes mellitus Prevalence Survey (GPS) study Group.
Prevalence, risk factors and associated adverse pregnancy out-
comes of anaemia in Chinese pregnant women: a multicentre
retrospective study. BMC Pregnancy Childbirth 2018;18:111.
https://doi.org/10.1186/s12884-018-1739-8.

Tunkyi K, Moodley J. Anemia and pregnancy outcomes: a lon-
gitudinal study. J] Matern Fetal Neonatal Med 2018;31:2594-8.
https://doi.org/10.1080/14767058.2017.1349746

Meda N, Dao Y, Touré B, Yameogo B, Cousens S, Graham W.
[Assessing severe maternal anemia and its consequences: the
value of a simple examination of the coloration of palpebral
conjunctiva]. Sante 1999;9:12-7.

Abdelhafez AM, El-Soadaa SS. Prevalence and risk factors
of anemia among a sample of pregnant females attending pri-
mary health care centers in Makkah, Saudi Arabia. Pak J Nutr
2012;11:1113-20. https://doi.org/10.3923/pjn.2012.1113.1120

Taha A, Azhar S, Lone T, Murtaza G, Khan SA, Mumtaz A,
Asad MH, Kousar R, Karim S, Tariq I, Ul Hassan SS, Hussain
I. Iron deficiency anaemia in reproductive age women attending
obstetrics and gynecology outpatient of university health centre
in Al-Ahsa, Saudi Arabia. Afr J Tradit Complement Altern Med
2014;11:339-42. https://doi.org/10.4314/ajtcam.v11i2.19

Mahfouz AA, el-Said MM, Alakija W, Badawi IA, al-Erian RA,
Moneim MA. Anemia among pregnant women in the Asir region,
Saudi Arabia: an epidemiologic study. Southeast Asian J Trop
Med Public Health 1994;25:84-7.

Rasheed P, Koura MR, Al-Dabal BK, Makki SM. Anemia in preg-
nancy: a study among attendees of primary health care centers.
Ann Saudi Med 2008;28:449-52. https://doi.org/10.5144/0256-
4947.2008.449

Cochran WG. Sampling techniques. 2nd Ed. New York: John
Wiley and Sons, Inc. 1963.

Tan S, Li H, Gao X, Xiang S, He Q, Zhang L, Huang L, Xiong C,
Yan Q, Yan Y. [Influential factors for anemia in pregnancy based
on a nested case-control study in Changsha]. Zhong Nan Da Xue
Xue Bao Yi Xue Ban 2016;41:619-25. https://doi.org/10.11817/;.
issn.1672-7347.2016.06.011

Fan CL, Luo JY, Gong WJ, Liu XQ, Zhou SJ, Zhang FF, Zeng
J, Li HX, Feng N. [Nested case-control study on associated fac-
tors for anemia during pregnancy]. Zhonghua Liu Xing Bing
Xue Za Zhi 2017;38:1269-1273. https://doi.org/10.3760/cma.j.i
ssn.0254-6450.2017.09.025

Melku M, Addis Z, Alem M, Enawgaw B. Prevalence and pre-
dictors of maternal anemia during pregnancy in Gondar, North-
west Ethiopia: an institutional based cross-sectional study. Ane-
mia 2014;2014:108593. https://doi.org/10.1155/2014/108593

Karaoglu L, Pehlivan E, Egri M, Deprem C, Gunes G, Genc
MF, Temel I. The prevalence of nutritional anemia in pregnan-
cy in an east Anatolian province, Turkey. BMC Public Health
2010;10:329. https://doi.org/10.1186/1471-2458-10-329

Baig-Ansari N, Badruddin SH, Karmaliani R, Harris H, Jehan
I, Pasha O, Moss N, McClure EM, Goldenberg RL. Anemia
prevalence and risk factors in pregnant women in an urban
area of Pakistan. Food Nutr Bull 2008;29:132-9. https://doi.
org/10.1177/156482650802900207

ANEMIA AMONG PREGNANT WOMEN IN NORTHERN SAUDI ARABIA

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Abriha A, Yesuf ME, Wassie MM. Prevalence and associated
factors of anemia among pregnant women of Mekelle town: a
cross sectional study. BMC Res Notes 2014;7:888. https://doi.
org/10.1186/1756-0500-7-888

Geissler C, Singh M. Iron, meat and health. Nutrients
2011;3:283-316. https://doi.org/10.3390/nu3030283

Cheng HL, Bryant C, Cook R, O’Connor H, Rooney K, Stein-
beck K. The relationship between obesity and hypoferraemia in
adults: a systematic review. Obes Rev 2012;13:150-61. https://
doi.org/ 10.1111/j.1467-789X.2011.00938.x

Al-Farsi YM, Brooks DR, Werler MM, Cabral HJ, Al-Shafei
MA, Wallenburg HC. Effect of high parity on occurrence of
anemia in pregnancy: a cohort study. BMC Pregnancy Child-
birth 2011;11:7. https://doi.org/10.1186/1471-2393-11-7

King JC. The risk of maternal nutritional depletion and poor
outcomes increases in early or closely spaced pregnancies. J
Nutr 2003;133(5 Suppl 2):1732S-6S. https://doi.org/10.1093/
jn/133.5.17328

Dewey KG, Cohen RJ. Does birth spacing affect maternal or
child nutritional status? A systematic literature review. Matern
Child Nutr 2007;3:151-73. https://doi.org/10.1111/j.1740-
8709.2007.00092.x

Akase T, Hihara E, Uematsu K, Kodaka M, Akase T, Tashiro S. [Sin-
gle center survey of the relationship between pregnancy anemia and
prepregnancy lifestyle]. Yakugaku Zasshi 2008;1281081-6. https://
doi.org/10.1248/yakushi.128.1081

Pala K, Dundar N. Prevalence & risk factors of anaemia among
women of reproductive age in Bursa, Turkey. Indian J Med Res
2008;128:282-6.

Wright S, Earland D, Sakhuja S, Junkins A, Franklin S, Padilla
L, Aung M, Jolly PE. Anemia in pregnancy in Western Jamaica.
Int J Womens Health 2017;9:431-9. https://doi.org/10.2147/
IJWH.S129567

Chang JS, Chen YC, Owaga E, Palupi KC, Pan WH, Bai CH. In-
teractive effects of dietary fat/carbohydrate ratio and body mass
index on iron deficiency anemia among Taiwanese women. Nu-
trients 2014;6:3929-41. https://doi.org/10.3390/nu6093929

Kordas K, Centeno ZY, Pachén H, Soto AZ. Being overweight
or obese is associated with lower prevalence of anemia among
Colombian women of reproductive age. J Nutr 2013;143:175-
81. https://doi.org/10.3945/jn.112.167767

QinY, Melse-Boonstra A, Pan X, Yuan B, Dai Y, Zhao J, Zimmer-
mann MB, Kok FJ, Zhou M, Shi Z. Anemia in relation to body
mass index and waist circumference among Chinese women.
Nutr J 2013;12:10. https://doi.org/ 10.1186/1475-2891-12-10

Stoltzfus RJ, Edward-Raj A, Dreyfuss ML, Albonico M, Montre-
sor A, Dhoj Thapa M, West KP Jr, Chwaya HM, Savioli L, Tielsch
J. Clinical pallor is useful to detect severe anemia in populations
where anemia is prevalent and severe. J Nutr 1999;129:1675-81.
https://doi.org/10.1093/jn/129.9.1675

Chowdhury ME, Chongsuvivatwong V, Geater AF, Akhter
HH, Winn T. Taking a medical history and using a colour
scale during clinical examination of pallor improves detection
of anaemia. Trop Med Int Health 2002;7:133-9. https://doi.
org/10.1046/j.1365-3156.2002.00837.x

Received on January 17, 2021. Accepted on March 8, 2021.

© Copyright by Pacini Editore Stl, Pisa, Italy

Correspondence: Hassan Kasim Haridi, Academic Affairs & Postgraduate Studies, General Directorate of Health Affairs, Najran region
King Saud Bin Abdel Aziz Road, Najran City, Saudi Arabia - Tel.: 4966507114741 - E-mail: hassankasim @hotmail.com

How to cite this article:Alreshidi MA, Haridi HK. Prevalence of anemia and associated risk factors among pregnant women in an urban
community at the North of Saudi Arabia. J Prev Med Hyg 2021;62:E653-E663. https://doi.org/10.15167/2421-4248/jpmh2021.62.3.1880

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license.
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-
mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en






