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ABSTRACT

Objectives: To assess the prevalence of iron deficient anemia (IDA) within Saudi Arabian females and to
examine the risk factors leading to the IDA.

Methods: A cross-sectional study on 683 healthy females aged between 18 and 40 years was performed within
April 2016. Data on the participants’ socio-demographics, diet, health, anthropometry, and hematological and
biochemical iron status indices were gathered. Univariate and multivariate logistic regression analysis were
used in order to reveal the IDA risk factors.

Results: A total of 683 non-pregnant women aged between 18-40 years were included in the analysis. The
prevalence of IDA was 41.6%. In the multivariate regression analysis; inadequate iron and vitamin C intakes,
infrequent (<2 times per week) consumption of red meat and fish, menstruation disorder eg: (Twice or more
per month), (more than 8 days), (blood clotting and heavy blood flow),blood disorder and previous blood
transfusion, past personal history of IDA and familial history of IDA were significantly associated with
increased odds of IDA.

Conclusion: To reduce IDA in Saudi Arabian women, the country needs a multifaceted approach that
incorporates iron supplementation, food fortification, rich dietary iron sources and by raising awareness of the

food and drinks which facilitate or hinder the bioavailability of iron.
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INTRODUCTION

Anemia is recognized as the world’s most
widespread nutritional disorder, affecting 1.6 billion
people that constitute about 25% of the global
population®. Iron deficiency (ID) is a state in which
there is insufficient iron to maintain the normal
physiological function of tissues®. IDA is the most
frequent cause of anemia world-wide and is a very
common disorder in daily medical practice®. Iron
deficiency anemia is the most common nutritional
disorder seen all over the world, more in the developing
countries, particularly, affecting young children of 6-24
months of age, adolescents, women of reproductive age
group and pregnant/ lactating women 2.

Anemia is associated with adverse
physiological and psychological outcomes in
women especially pregnant and nursing mothers
which affect also the babies. For the mother, these
include cardiovascular problems, reduced physical
activity and cognitive performance, reduced
immune function, tiredness, and increased
depressive episodes, while, for the infant, these
include preterm birth, fetal growth restriction,
intrauterine fetal death, and neonatal infection®®.

The main cause of deficiency is consumption
of cereal-based diets, which provide non-haem iron of
poor bioavailability™®, prolonged negative imbalance
between a person’s dietary intake of iron and their
body’s physiological demand™ ' and Deficiency of
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other nutrients such as vitamins A, C, B2, B12 and
folic acid may also cause anemia™. Other identified
non-nutritional causes of anemia include malaria,
hemodialysis patients, hookworm infestation, chronic
infection and inflammation, and hemoglobin opathies
such as thalassemia “**".

Our study aimed at exploring the risk
factors of ID in Saudi Arabian females, to design
an effective intervention program that can target
the underlying causes and prevent or treat anemia
in this population group. It is of paramount
importance to identify the potential risk factors for
anemia and ID. Therefore, the present study was
designed to identify the potential risk factors
associated with iron deficiency anemia among
females in kingdom of Saudi Arabia.

PATIENTS AND METHODS
Study design

This cross-sectional observational study
was performed during April 2018 with a sample of
683 healthy women aged between 18 and 40 years,
who were from Riyadh city, Saudi Arabia.

Study population

The study sample excluded females who
were currently pregnant or breastfeeding, those who
were taking medication or nutritional supplement. All
the participants provided written informed consent
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acknowledging the investigation’s purpose and were
assured of the confidentiality of the results.

Questionnaire study

The questionnaire covered 5 main topics: the
participants’ personal socio-demographic data (eg, their
age, marital status, and monthly household income);
dietary information relating to their intakes of iron-rich
foods and of iron absorption—inhibiting or enhancing
foods, and whether or not they followed particular
dietary regimens; their obstetric and gynecological
history (ie, their menstrual history, including its
frequency and duration; their usual menstrual flow
during their cycle; whether or not they encountered
blood clotting; their use of oral and other contraceptives,
and if so, how long they had done so; and their number
of children and the birth intervals between them); any
current or past diagnoses of medical conditions (eg,
chronic diseases, blood disorders, or blood transfusions);
their history of smoking (if any); and, finally, their
personal and family histories of IDA.

Statistical Analysis

The collected data were analyzed using the
SPSS for Windows program (version 23.0, SPSS,
Chicago, IL, USA).Statistical significance was set at
P <.05. A univariate logistic regression analysis was
chosen as the screening method to assess the
relationships between the respective putative
predictors and the outcome variable (anemia), which
were categorized into either anemic or non-anemic.
The predictor variables identified as significant by the
univariate logistic analysis were then entered into a
multiple logisticregression model to establish which
of them could most accurately predict occurrences of
IDA among the study’s sample ofparticipants. The
odds ratios (ORs) and their 95% confidenceintervals
(Cls) for each of the variables were then generated to
clarify the respective association of each of the risk
factors withthe participants’ anemia status

Administrative consideration:

The Researchers fulfilled all the required
officialapprovals.

Ethical Considerations:

Ethical approval has been received from the
ethical committee. Before interviewing, the
researchers explained the purpose to all respondents
and oral consent was collected from all the
participants. The participants had the right not to
participate in the study or to withdraw from the study
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prior to completion. Confidentiality and privacy were
guaranteed for all participants.

RESULTS
Recruitments
Patient baseline characteristics

683 female of Saudi nationality were enrolled
in Riyadh Unit of Hematology - Department of
Internal Medicine consented to participate in this
research. Their ages ranged between 18 and 40 years,
with a mode age between 31-40 years. The study
population’s overall prevalence of IDA was found to
be 41.6% (Figure 1).

None-anemi
O (n=389)
Anemic
a (n=284)

Figure (1): Prevalence of iron deficiency anemia (IDA)
among the study sample of female in Riyadh city.10
participants with missing data.

Table 1 shows the unadjusted ORs for the
factors associated with IDA among the research
sample of Saudi Arabian females. The univariate
analysis found that citrus consumption (OR=2.3;95%
Cl:0.7-7.1), infrequent (<2 times per week) red meat
consumption (OR = 6.1; 95%CIl: 1.3-28.7),
poultry(OR =1.4; 95%CI:0.4-4.9), fish (OR 1.9=;
95% CI:0.9-4.1), regime (OR =1.5; 95%CI:0.3-8.2),
smoke (OR=1.1; 95%CI:0.6 -1.8), personal histories
of IDA (OR = 1.1; 95% CI: 0.1-12.2), and family
histories of IDA (OR = 3.2; 95% CI: 1.3-7.7) were
each significantly associated with an increased risk of
IDA for the participating females. The only factors
which emerged as statistically significant from the
adjusted logistic regression analysis model (Table 2)
were insufficient intakes of meat(OR = 1.1; 95% CI:
0.7-1.7), fish 5.8(0OR =5.8; 95%CI:1.3-25.7) and
vitamin C(OR = 1.3; 95% CI:0.9-2.1), increased
menstruation frequency (twice or more per month)
1.7(0OR = 1.7; 95%Cl: 0.7-4.1), Blood clotting during
menstruation2(OR = 2; 95% CI: 0.3-11.4), blood
disorder(OR = 2.6; 95% CI. 1.5-45) and the
possession of family history of IDA (OR = 3.2; 95%
Cl: 1.3-7.7).
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Table (1): Univariate logistic regression analysis of
the factors associated with iron deficiency anemia
among the study sample of females in Riyadh city.

2 missing data in marital status,3 missing
data in smoking, 4 missing data in age and
frequency of tea consumption, 10 missing data in

po— Unagyusted total income, 14 subjects with missing data in
Variable nemia status OR (95%Cl) . . . . .

' Ao | Noreamemc citrus consumption, 11 subjects with missing data
R = ™ e in poultry, meat consumption and blood disorder,

=2 = o LIl 29 subjects with missing data in fish consumption,6
ST 124 w ) subjects with missing data in diet regime, blood

E'S%'ied = = e clotting and heavy blood flow during menstruation,
TR 2 . 1D 7 subjects with missing data in menstruation

S > = S frequency a_md days,35 SL_ijects _with_m!ssing dafta
e —— o 1 =] in no of children, 38 subjects with missing data in
— birth interval, 36 subjects with missing data in
—Zime ek ____] 168 I 218 I 1ReD contraceptive pills and 42 missed subjects in its
requency of citrus consumption N N ) N A A

= e vk = duration, 43 subjects with missing data in 1U
Frequency of poultry consumption contraceptive, 9 subjects with missing data in

> 3 times a week | 186 | 112 | 1.4 (0.4-4.9) . 3 .
T S — | A | 1Rel) chronic disease, received blood and personal

2 3 verk [ [ [ wima history of IDA,11 subjects with missing data in
Frequency of red fish corsurmption blood disorder and 5 subjects with missing data in

> 3 times a week | 2 | 16 | 1.9 (0.9-4.1) . R

=2 times a week | 265 l 361 l 1(Red) famlly hlStOfy of IDA.
Participants following a dietary regime

;ff { - { = — Table (2): Multlv_arlate Io_glst!c regression analysis (_)f
Snokng | > | = o the factors associated with iron c_ieflc_lency anemia
— | 258 ' 0 ' 1Ret) among the study sample of femalesin Riyadh city.
Mensuration frequency

Once per month | 271 | 372 | 0.5 (0.2-1.2) . Unadjusted

wice or more per mon e Variable

Menztruation duratisn. days!h I = I 2 I 1ED . OR (95%C|)

<7 days T 220 T 330 T 05 (0.3-08) Intake of citrus
Bloozacld;i,isng during menstruatioln = I = I Al < Recommended intake 13 (0-9'2-1)

Ves T 159 T 154 T 0.4 (0.08-2.6) >Recommended intake 1 (Ref)
— | 12 I 2 I ARl Frequency of red meat consumption

Yes I 167 I 149 I 0.1(0.02-15) < Recommended intake 1.1 (0.7-1.7)
Pam’;‘l(;ants’ obstetric history I = I = ! HEeD, ERecommended intake 1 (Ref)
No. of children Freguency of fish consumption

e = - Oig(c(,%ﬁ‘lﬁ? < Recommended intake 5.8 (1.3-25.7)

>5 42 51 1(Ref) >Recommended intake 1 (Ref)
Birth interval, year n

No children 143 221 0.8 (04-L7) Mensuration frequency

~ 1?9 133 O-Lgézll > normal frequency 1.7 (0.7-4.1)
Use of oral contraceptive pills < normal frequency 1 (Ref)

Yes % I 138 I 0.1(0522) Menstruation duration, days

No 170 | 236 | 1(Ref)
Duration of use of oral contraceptives, year > normal days 1.8 (1.2-2.7)

o = = e < normal days _ _ GT)

L 54 69 1(Reh) Blood clotting during menstruation
Use 1::e|5ntrauter|ne contraceptive ilevn:e — | — | e Yes 2 (0.3_11.4)

No [ 213 l 305 l 1(Ref) No 1 (Ref)
Cartcipants Tnedical bistory Blood disorders

Yes I ) I 58 I 0.9 (023.7) Yes 2.6 (1.5-4.5)

N 231 326 1(R:
Bloododisorders — No 1 (Ref)

Yes I 38 I 22 I 0.6 (01-25) Blood transfusion

N 240 362 1(R:
Bloodotransfusion = Yes 2.5 (1-4'4-4)

Yes 36 | 21 | 0.4(0.1-1.9) No 1 (Ref)
Past';l)grsonal history of iron deficiency anern?:4 I — I HEeD, PaSt perSOnal hiStOI’y Of iron defiCienCy anemia

Yes I 254 I 98 I 12(0.1-122) Yes 3.3(0.6-16.1)

No 27 285 1(Re
Past family history of iron deficiency anemia — NO 1 (Reﬂ

Yes I 164 I 164 I 32(13-7.7) Past family history of iron deficiency anemia

No | 118 | 222 | 1(Ref) Yes 18 (1 32 5)
Abbreviations: Cl, confidence interval; OR, odds ratio; No 1 (Ref)

Ref., reference; SR, Saudi riyal.
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Abbreviations: Cl, confidence interval; OR, odds ratio; Ref.,
reference.
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DISCUSSION

Anemia is not a specific entity but an
indication of an underlying pathologic process or
disease. WHO lists iron deficiency (ID) as one of
“Top Ten Risk Factors contributing to death” ®®. For
this reason, the present study focused on establishing
the prevalence of IDA among females in Riyadh city
in Kingdom of Saudi Arabia and identifying the risk
factors associated with that condition. The study
proved an overall IDA prevalence of 41.6%, which is
lower than the prevalence of IDA in south Asian
countries such as Bangladesh and Pakistan which
reached 55%™. Also, significantly lower rate than
that found by a prior study among a sample of female
Saudi university students, which reported aprevalence
of IDA of 64%®. In contrast, these results are
significantly higher compared to those collected
through a study conducted in Saudi Arabia with an
overall IDA prevalence of 12.5%“. In China the
reduction of IDA prevalence is especially remarkable
i.e., the prevalence was halved from 20% to the
current level of 8% within a decade®@?”.,

Our results have indicated that most of the
females in the study sample were anemic and
reported inadequate intakes of citrus, along with a
lower level of consumption (<2 times per week) of
red meat and fish. These factors were found to be
associated with a statistically significant increased
risk of IDA. Eighty-seven patients and 203 controls
were enrolled in the study. Low frequency of
eating meat, vegetables or drinking juices right
with vitamin C increased the risk of having iron
deficiency anemia by 2-4 fold (odds ratio = 2.06,
95% confidence interval 1.20-3.54) ®. This result
is in compliance with that of a study conducted in
Vietnam which concluded that eating < 1 serving
of meat/ week, and farming were significantly
associated with anemia in women and children .
Also, in Brazil a research assured that two
foods(meat and beans) are responsible for the
totality of this mineral in the habitual Brazilian diet
registering a decreasing intake in the last decades
which is considered the main leading cause of IDA
@ Inadequate intakes of vegetables, fruits, dairy,
soybean, eggs, fish and excessive intakes of
cereals, meat, cooking oil, salt were common in
middle aged and elderly population in southwest
China which may increase the risk of anemia .

Our study has an advantage rather than other
studies conducted in KSA as the increased number of
sample population and wider age scale (from 18-40
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years) justified our results which could be considered
more representable to the prevalence of IDA between
females and its risk factors. However, the study was
not free from limitations as a cross sectional study has
no causal associations which could be established
between theinfluencing factors and personal IDA and
also the participants who formed the study sample
were all volunteers within Riyadh city, therefore, they
may not be freely chosen to represent the wider
female population in Saudi Arabia.

CONCLUSION

This study confirmed a prevalence of IDA
among its sampleof healthy young Saudi female aged
from 18-40 years Riyadh city of 41.6%. The study also
reported that the main risk factors related were fish
consumption, problem with menstruation like increased
frequency, days and heavy blood flow and a past
personal and familial history of IDA. The findings
presented addressed that dietary iron deficiency has to
receive special attention through iron supplementation
programs targeting women and adolescent girls. Saudi
females are in great need for receiving intensive
educational awareness on specific strategies designed to
improve nutritional  habitsby  encouraging  the
consumption of rich dietary sources of iron (eg, red
meat), fish as bioavailability well as vitamin C—rich
foods and decrease consumption of tea and coffee which
alter iron. Understanding risk factors which induce
anemia support lower prevalence of IDA, thus, leading
to greater impact on hemoglobin levels and lessen side
effects resulted from these diseases.
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