=

Il Ayl

Damietta University

The Impact of Body Weight on Blood Hemoglobin Level When
Using Some Modern Family Planning Methods in Egypt

By
Dr. Rasha Aly Mohamed Aly
Department of Basic Sciences,
Higher Institute of Management and Computer,
Ras El Bar, Egypt
ORCID iD: http://orcid.org/0000-0001-8866-9494

Email: ra.elsakka@gmail.com

Scientific Journal for Financial and Commercial Studies and
Research (SJFCSR)

Faculty of Commerce — Damietta University

Vol.5, No.1, Part 1., January 2024

APA Citation

Aly, R. A. M. (2024) The Impact of Body Weight on Blood Hemoglobin Level
When Using Some Modern Family Planning Methods in Egypt, Scientific
Journal for Financial and Commercial Studies and Research, Faculty of
Commerce, Damietta University, 5(1)1, 397-415.

Website: https://cfdj.journals.ekb.eg/


mailto:ra.elsakka@gmail.com
https://cfdj.journals.ekb.eg/

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

The Impact of Body Weight on Blood Hemoglobin Level When
Using Some Modern Family Planning Methods in Egypt

Dr. Rasha Aly Mohamed Aly
Abstract

Any abnormality in blood hemoglobin levels may result in serious complications
leading to death. This study focuses on one of the important causes of these
abnormalities, which is the impact of body weight on blood hemoglobin levels when
women use some types of modern family planning methods. The statistical analysis
in this study was conducted on 3450 currently married Egyptian women who are of
reproductive age (15-49). These subjects were extracted from the 2014 EDHS
sample. The methods of analysis used were the cluster analysis and the Kruskal-
Wallis test as well as subsequent multiple pairwise comparisons. The cluster
analysis classified the women into six groups, and the Kruskal-Wallis test showed
significant differences in the blood hemoglobin levels among these six groups. The
multiple pairwise comparisons revealed that using a hormonal method as opposed
to a non-hormonal method shows significant differences in cases of overweight or
obesity but not in cases of normal weight. On the other hand, when comparing
women of the same weight who use two different hormonal methods or women of
different weights who use the same method, the results do not reveal any significant
differences. This study adds to the literature strong evidence that women's body
weight impacts blood hemoglobin levels when using some types of modern family
planning methods. As a result, doctors specializing in nutrition and obesity must be
available in all governorates' family planning centers and units to provide advice,
assistance, and guidance in selecting the appropriate family planning method for
different weight statuses.

Keywords: Blood hemoglobin level - Body Mass Index - modern family planning
methods - combined effect - Egypt.

Introduction

The cells of the human body constantly need oxygen and get rid of carbon
dioxide. The protein in the red blood cells, known as hemoglobin, is responsible
for carrying and transporting these molecules to and from the cells (Sinai, 2022).
Any disorder in the level of hemoglobin in the blood, whether by increasing or
decreasing, can cause very serious complications leading to death (Moawad,
2022).

An abnormal blood hemoglobin level is one of the causes of the most severe
health crises, such as strokes (Al-Harbi et al., 2020; Chang et al., 2020; Guo et
al., 2019; Naess et al., 2019; Yoshimura et al., 2020), severe cognitive
impairment after a stroke (He et al., 2020), cardiovascular disorders and diseases
and heart attacks (Houghton et al., 2020; Park et al., 2020; Rocha et al., 2018;
Sabah et al., 2020; Zhang et al., 2019), Alzheimer's and dementia risks and
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cognitive impairment (Kim et al., 2019; Kung et al., 2021; Shah et al., 2011;
Wolters et al., 2019), blood clots (Faes et al., 2019; Gupta et al., 2019), blood
diseases, such as sarcopenia leukemia (Hamamyh, and Yassin, 2020; Y oshimura
etal., 2020), splenomegaly (Li et al., 2019; Majer et al., 2021; Wei et al., 2021),
deterioration of kidney functions (Tsujita et al., 2019), thyroid disorders (Ahmed
et al., 2021; Ghiya, and Ahmad, 2019; Islam et al., 2021), blood pressure
disorders (ZHAO et al., 2023), dysphagia (Yoshimura et al., 2020), restless legs
syndrome (Lyu et al., 2019; Olgun Yazar et al., 2019; Panvatvanich, and
Lolekha, 2019), immunity disorders (Yang et al., 2019), risk of viral and
bacterial infections, such as COVID-19 (Chowdhury, and Anwar, 2020), ulcers
(Soodmand et al., 2019; Yammine et al., 2021), gout (Eun et al., 2019; Kichloo
et al., 2022), muscle weakness, weakness in physical activity and job
performance, exhaustion and fatigue (Benson et al., 2021; Dugan et al., 2021),
and headache and dyspenea (Dugan et al., 2021; Moawad, 2022).

Reviewing the causes of abnormalities in blood hemoglobin levels, it was
found that studies indicated many causes, such as malnutrition and lack of some
minerals and vitamins, such as iron, vitamin B12, vitamin C, and folic acid
(Bhadra, and Deb, 2020; Chaparro, and Suchdev, 2019; van Zutphen et al.,
2021), chronic and infectious diseases, such as diabetes, tuberculosis, malaria,
AIDS, parasitic infections and helicobacter pylori infection (Chaparro, and
Suchdev, 2019; Galal et al., 2019; Organization, 2022), solid malignant tumors
(Kifle et al., 2019), liver and kidney cancers (Moawad, 2022), genetic causes,
such as thalassemia and sickle cell anemia (Angastiniotis, and Lobitz, 2019;
Chaparro, and Suchdev, 2019), hypoxia (Tozoni et al., 2019), and smoking
(Elisia et al., 2020; Pedersen et al., 2019; Vivek et al., 2022).

In spite of the preceding multiple causes, which studies have indicated as
common causes of the abnormalities in blood hemoglobin levels, other studies
have pointed out that there are other reasons that many do not pay attention to.
These causes, such as the use of family planning methods and the type of
methods used, are behind the occurrence of this abnormality in women of
reproductive age. 66.4% of currently married Egyptian women of reproductive
age use family planning methods while 64.7% use modern family planning
methods (CAPMAS, 2022).

Studies have also indicated that women's weight plays an important role in the
abnormality in blood hemoglobin levels. Overweight and obesity, which account
for 84.6% of Egyptian women of reproductive age (Ministry of Health and
Population et al., 2015), have been linked to the abnormality in blood
hemoglobin levels. Thinness has also been linked to this abnormality
(Chakraborty, and Mandal, 2019; Chaparro, and Suchdev, 2019; Lootah, 2021;
Srivastava et al., 2022).
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In view of the wide range of women using modern family planning methods
and the increasing percentage of overweight and obese women in Egypt, this
study focused on the combined effect of weight and the modern family planning
methods used on the blood hemoglobin levels among women of reproductive
age, aiming to provide a new and different vision from that presented by the
previous studies conducted in the field, for those interested in family planning
methods, the blood hemoglobin levels, and the causes of the abnormality in
them.

The General Objective

This study aims to provide a new vision into the blood hemoglobin levels of
Egyptian women of reproductive age at different weight statuses while using one
of the most common modern family planning methods, by studying the
combined effect of the type of family planning method and weight status.

Study Questions

(1) Does the concentration of the blood hemoglobin significantly differ
among the classification categories under study?

(2) In case there are significant differences, does weight status influence the
type of the modern family planning method used and vice versa?

Data Source

A total of 3450 women participated in this study. They were drawn from the
2014 Egypt Demographic and Health Survey (EDHS) sample of reproductive
age (15-49) previously married women. That sample included 21762 women
selected from all governorates of the Arab Republic of Egypt except women
residing in the north and south of Sinai governorate.

Literature Review

The results of most recent studies regarding the relationship between
hemoglobin concentration in the blood and family planning methods show that
blood hemoglobin levels in women of reproductive age are better among those
who use family planning methods as compared to non-users (Talukder et al.,
2022), especially if these women use modern family planning (Liyew, and
Teshale, 2020; Teshale et al., 2020) or hormonal methods (Talukder et al., 2022).
The blood hemoglobin levels are also better among users of hormonal methods
as compared to users of non-hormonal methods (Gebremedhin, and Asefa, 2019;
Hakizimana et al., 2019; Rai et al., 2020; Stevens et al., 2022; Teshome et al.,
2022).

As for the results of studies regarding the relationship between hemoglobin
concentration in the blood and the body mass index, most of them indicate that
thin women of reproductive age are more likely than obese or overweight women
to suffer from blood hemoglobin levels that are below the normal limit(Gautam
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et al., 2019; Hakizimana et al., 2019; Owais et al., 2021; Talukder et al., 2022;
Teshome et al., 2022; Yamamoto et al., 2020). However, there are some
countries that have places where this does not apply, such as Tokyo, Japan,

where most girls strive to be thin while avoiding anemia (Yamamoto et al.,
2020).

In other studies, the highest percentage of low hemoglobin concentration in the
blood was among thin women, followed by women of normal weight and then
overweight without significant differences between weight and low blood
hemoglobin levels (ELMoslemany et al., 2019; Nainggolan et al., 2022). On the
other hand, central obesity and anemia were found to be significantly correlated
(Tesfaye et al., 2020).

Conceptual Framework

- Pill and Normal
- Pill and Over

- 1IUD and Normal
- IUD and Over
-1{2) and Mormal

-1(3) and Over
Family planning o
method . Welghl:.
= f ke B
- Pill - Mormal
-luD Hemoglobin level - Overweight or

-1(3) a ’ EE obese
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Figure 1. Study Variables in the Form of a Conceptual Framework
Source: Prepared by the author

Methodology
Sample Composition

o« Women who were married are the only targeted category from the EDHS
women sample (20,430 women) in this study. Since there was a need to use
the BMI variable, pregnant women and those who conceived babies less than
two months earlier were excluded. All missing cases were also ruled out,
bringing the total to 16581 women.

e The study also requires the use of two variables: the blood hemoglobin level
and the current use of modern family planning methods. Thus, only those
who had data in the blood hemoglobin level variable (5,514 women) were
retained. Women who do not use methods (1689 women) and those who use
folkloric and traditional methods (102 women) were excluded, narrowing the
total down to reach 3723 women.
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o The statistical analysis requires women to be classified according to the
variables of body mass index and the current use of modern family planning
methods using the cluster analysis. Thus, a paired table was created for the
three categories of body mass index (thin, normal, and overweight or obese)
and the various types of modern methods (pill, IUD, foam, condom, F.S.,
implants, 1.3, and I.1). According to the results of that table, the family
planning methods showing fewer than five cases were deleted from the
weight categories of "normal" and "overweight or obese". These methods are
foam, condoms, and implants. In addition, cases were deleted belonging to
the category "thinness" because all family planning methods in that category
display fewer than five cases. Therefore, the sample size became 3,535
women.

e When the cluster analysis was applied to the sample, seven categories were
produced. Each of the methods had two categories: women of normal weight
and those who were overweight or obese, except for injections every month
(I.1) which had one category containing both normal weight and overweight
or obese women (85 women). This is due to the small number of women with
normal weight who used this type of method, which did not exceed 17
women, so they were merged with the overweight or obese. However, this
compact category will not be feasible for the study purpose of examining the
significant differences between the normal-weight and overweight or obese
women using that method. Accordingly, this method was excluded, limiting
the number in the final sample to 3450 women.

Description of Variables

Dependent Variable: Blood Hemoglobin Level. This is a modified variable
where the unit of measurement is (g/dL) if the data on smoking status and altitude are
available (Ministry of Health and Population et al., 2015).

Independent Variables. Current Use of Family Planning Methods. Modern
family planning methods are defined by the 2014 EDHS as "birth control pills,
implants, condoms, female/male sterilization, injections, intrauterine contraceptives
(IUDs), lactation due to menopause".

Body Mass Index (BMI). This index is calculated through a division formula
whose numerator is weight and denominator is the square of height. Weight is
measured in kilograms and height in meters. Three categories were formed out
of the scores of this variable, which are thinness, normal weight, and overweight
or obese with the degrees of (<18.4), (18.5-24.9), and (>25) respectively.

Methods of Analysis Used

Statistical data description methods were used to describe the women under
study. Achieving the objectives of the study requires classifying women
according to both the type of modern family planning method used and their
weight status. This classification was performed using cluster analysis. Using
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Kolmogorov-Smirnov (statistic =.056, p =.000) and Shapiro-Wilk tests (statistic
=.983, p=.000), the data were examined for normality. The tests showed that the
blood hemoglobin level variable was abnormally distributed. As for the
significant differences in blood hemoglobin level scores among the classification
variable categories, they were studied through the independent-samples Kruskal-
Wallis Test. Pairwise comparisons identified groups with differences that
affected the Kruskal-Wallis test significance value. SPSS-V25 was used to
analyze the study data.

Analysis and Results

Description of the Study Sample

According to the percentages in Figure 2, the IUD is the most widely used
method of family planning, whether among women of normal weight or those
who are overweight or obese (approximately 50%), followed by tablets and then
injections every three months. However, when comparing the usage ratios for
each method separately, it was found that overweight or obese women use the
IUD more frequently than those of normal weight with a difference of more than
ten points. On the other hand, the use of tablets and injections every three months
among the overweight or obese women was found to be lower than among those
of normal weight with a difference of ten and two points, respectively.

60.0%

Normual
50.0% B Over weight or Obese

40.0%:

41.7%

30.0%

20.0%"

10.0%

0%

Hi

Pill Injection (3

monthly)

Figure 2. Modern Family Planning Methods Used According to Weight Status
Results of Cluster Analysis

By using the weight status and the current modern family planning method
variables, cluster analysis was performed, yielding six groups with a cluster
quality of 1, which is equivalent to a classification level of "good". One type of
family planning method and one case of weight were included in each of the six
categories. Table 1 presents the percentages of the extent to which the type
categories of modern family planning method used and those of weight status
variables contribute to all categories of the classification variable. The
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percentages of women in the six classification categories indicate that normal-
weight women who use injections every three months as a method of family
planning have the lowest percentage (2.1%) of all the women in the classification
variable categories. The highest percentage compared to the other percentages
in the categories was found among women who are classified as overweight or
obese and use IUDs (47.8%) and those who are of the same weight but use pills
for family planning (26.9%).

Table 1. Relative Distribution of Weight Cases and Types of Modern Methods According to the
Categories Resulting from the Classification and the Relative Distribution of the Women Sample.

Modern family . Numbers of
. Weight
Classification categories planning method . Cluster
Pill 1UD 1(3) Normal % Overweight Frequency %
% % % or obese %
Pill and Normal 18.4 41.7 209 6.1
Pill and Overweight or obese 81.6 31. 4 927 26.9
IUD and Normal 11.7 43.7 219 6.3
TUD and Overweight or obese 88.3 55.9 1648 47. 8
1(3) and Normal 16.3 14. 6 73 2.1
I(3) and Overweight or obese 83.7 12. 7 374 10. 8
Total 100 | 100 | 100 100 100 3450 100

Kruskal-Wallis Test Results

The Kruskal-Wallis test was conducted on the variable consisting of six
categories, which resulted from the cluster analysis, in order to test whether or
not there is a difference in the blood hemoglobin concentration degrees among
these categories. It was found that there is a strong significant difference among
those categories (Kruskal-Wallis = 29.814; df = 5; p =.000).

Results of Multiple Pairwise Comparisons

Different Weight Statuses and Similar Family Planning Methods. The
results presented in Table 2 show that blood hemoglobin levels did not differ
significantly across women of different weight statuses but used the same family
planning method. This occurred in comparisons of all types of methods.

Different Family Planning Methods and Similar Weight Statuses. Looking
at the comparisons in this case, it was found that significant differences appeared
when comparing the use of pills with the [IUD among overweight or obese
women (z = 3.684, p =.003), while they did not appear among normal-weight
women (z = 2.698, p =.105).

The same thing happened when comparing IUD use with injections (every
three months) as significant differences appeared among overweight or obese
women (z = -3.777, p =.002) but not among normal-weight women (z = -1.374,
p = 1.000).
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There were no significant differences among overweight or obese women (z =
-1.062, p = 1.000) or among normal-weight women (z =.553, p = 1.000) when
comparing using pills versus injections (every three months).

Table 2. Results of Pairwise Comparisons

Classes for Pill with
classification Normal
Pill with 7 =357 Pill with
Over P=1.000 Over
IUD with Z=2.698 Z=3.108 TIUD with
Normal P=.105 P =.028*% Normal
TUD with 7=2.433 Z=3.684 Z=-1.143 TUD with
Over P=.225 P=.003* P=1.000 Over
1(3) with Z=.553 Z=.39% Z=-1.374 Z=-. 865 1(3) with
Normal P=1.000 P=1.000 P=1.000 P=1.000 Normal
1(3) with Z=-.437 Z(?6_21. Z=-3.509 Z2=-3.777 | Z=-.883
= - * — % —
Over P=1.000 P=1.000 P=.007 P=.002 P=1.000

Different weight with same family planning method

L] Different family planning method with same weight

* = significance at %35

Different Family Planning Methods and Different Weight Statuses. In these
cases, comparisons show that significant differences emerged when overweight
or obese women using pills were compared to normal-weight women using IUDs
(z = 3.108, p =.028). Furthermore, significant differences appeared when
comparing women who use injections and are overweight or obese to women
who use IUDs and are normal weight (z = -3. 509, p =. 007).

Discussion

The method used to classify women which combined in one variable the type of
modern method used and the women's weight statuses showed through statistical
tests on all three types under study that significant differences in blood
hemoglobin levels did not appear in the case of using the same type of method
with a difference in weight. This means that among users of the same type of
methods, weight status has no effect on blood hemoglobin levels.

Furthermore, significant differences in blood hemoglobin levels did not appear
among women with the same weight status who used pills versus injections. This
means that in the case of comparing women with the same weight status but
using two different types of methods, there will be no significant difference if
the two types compared are hormonal contraceptives.

When comparing a hormonal method, such as pills or injections, to a non-
hormonal method, such as an IUD, it was found that using the IUD, versus pills
or injections, does not show significant differences in normal-weight women.
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On the other hand, the same comparisons show significant differences in
overweight and obese women.

This means that body weight has an effect on the hemoglobin concentration in
the blood in the case of the type of modern contraceptive method used whether
hormonal or non-hormonal.

According to the available data, since no previous studies have examined the
effect of body weight on blood hemoglobin concentration when using some
modern family planning methods, it was not possible to access findings to be
compared to the results of this study. However, concerning the separate effects
of the variables under study on the blood hemoglobin level, it is evident that the
results of this study are consistent with the previous studies conducted on the
difference in the blood hemoglobin level when using hormonal and non-
hormonal methods (Gebremedhin, and Asefa, 2019; Hakizimana et al., 2019;
Rai et al., 2020; Stevens et al., 2022; Teshome et al., 2022). What is new in this
study is that it indicates that this difference only occurs when using some
methods among overweight or obese women and not among normal-weight
women.

The strength of this study lies in the inclusion and consideration of body weight
status (body mass index) in the study of the relationship between the use of
modern family planning methods and the blood hemoglobin level. Moreover, the
results obtained can provide evidence that body weight plays a role in the blood
hemoglobin level when using some types of modern family planning methods.

Conclusion and Recommendations

Conclusion

Increased or decreased hemoglobin levels in the blood may result in
complications that lead to diseases, most of which are described as very serious.
Studying the combined effect of body weight and the type of modern family
planning method used on the blood hemoglobin level, it was found that body
weight plays a role in the hemoglobin concentration level in the blood in the case
of the family planning method used whether hormonal or non-hormonal.

Recommendations

The following suggestions, when considered, may contribute to maintaining
normal levels of blood hemoglobin for Egyptian women of reproductive age:

» The Ministry of Health and Population should provide doctors specialized in
nutrition and treatment of obesity cases at nominal prices within the centers
and units delivering family planning services in all governorates. This needs
to be actioned with the aim of providing advice and assistance to women,
who weigh more than normal, in reducing weight and choosing the
appropriate family planning method for their weight statuses.
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* The Ministry of Information and the Ministry of Health and Population
should collaborate in preparing for an intensive advertising campaign
through all means of communication and media that would raise awareness
of the following:

- The problem with being overweight or obese is not only in appearance.
Rather, it marks the beginning of a series of the most dangerous life-
threatening diseases.

- The role that body weight plays when choosing a suitable family planning
method to use.

- Risks of lack of movement and regular exercise for women.

= Researchers, interested in population studies, should investigate the
combined effects of variables associated with family planning methods on
blood hemoglobin levels.

References

Ahmed, S., Badal, M., Uddin, N., Rahman, M. H., Farjana, M., Islam, M., . . .
and Akter, K. M. (2021). The serological basis of the correlation between
iron deficiency anemia and thyroid disorders in women: a community
based study. Journal of Pharmaceutical Research International, 33(19A),
69-81. https://doi.org/10.9734/jpr1/2021/v33119A31330

Al-Harbi, N., Alrasheedi, M. S., and Alshammari, S. T. (2020). Hemoglobin
level is associated with severe stroke among stroke patients in Saudi
Arabia. Int J Health Sci, 14(5), 18-22.

Angastiniotis, M., and Lobitz, S. (2019). Thalassemias: An Overview.
International ~ Journal of Neonatal Screening, 5(1), 16.
https://www.mdpi.com/2409-515X/5/1/16

Benson, C., Shah, A., Stanworth, S., Frise, C., Spiby, H., Lax, S., . . . and Klein,
A.(2021). The effect of iron deficiency and anaemia on women’s health.
Anaesthesia, 76, 84-95.
https://publications.onlinelibrary.wiley.com/doi/full/10.1111/anae.1540
5

Bhadra, P., and Deb, A. (2020). A review on nutritional anemia. Indian Journal
of Natural Sciences, 10(59), 18466-18474.
https://www.researchgate.net/publication/342216517

CAPMAS. (2022). Egypt Family Health Survey 2021 (June 2022 ed.).

Chakraborty, A., and Mandal, G. (2019). A cross sectional study of association
between hemoglobin levels and the BMI indices among the adolescents

Sunni Muslim population in Lucknow city, India. Asian J Life Sci,
1(104), 1-6.

- 407 -


http://www.mdpi.com/2409-515X/5/1/16
http://www.researchgate.net/publication/342216517

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

Chang, J. Y., Lee, J. S., Kim, B. J., Kim, J.-T., Lee, J., Cha, J. K., . . . and Lee,
S. J. (2020). Influence of hemoglobin concentration on stroke recurrence
and composite vascular events. Stroke, 51(4), 1309-1312.

Chaparro, C. M., and Suchdev, P. S. (2019). Anemia epidemiology,
pathophysiology, and etiology in low- and middle-income countries.
Annals of the New York Academy of Sciences, 1450(1), 15-31. doi:
https://doi.org/10.1111/nyas.14092
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/nyas.14092

Chowdhury, S. F., and Anwar, S. (2020). Management of Hemoglobin Disorders
During the COVID-19 Pandemic. [Mini Review]. Frontiers in Medicine,
7. doi: 10.3389/fmed.2020.00306
https://www.frontiersin.org/articles/10.3389/fmed.2020.00306

Dugan, C., MacLean, B., Cabolis, K., Abeysiri, S., Khong, A., Sajic, M., . . . and
Collaborative, W. s. H. r. (2021). The misogyny of iron deficiency.
Anaesthesia, 76, 56-62. https://associationofanaesthetists-
publications.onlinelibrary.wiley.com/doi/full/10.1111/anae.15432

Elisia, I., Lam, V., Cho, B., Hay, M., Li, M. Y., Yeung, M,, . . . and Lam, S.
(2020). The effect of smoking on chronic inflammation, immune
function and blood cell composition. Scientific Reports, 10(1), 1-16.

ELMoslemany, A. G., ELBbandrawy, A. M., Elhosary, E. A., and Gabr, A. A.
(2019). Relation between body mass index and iron deficiency anemia in
adolescent females. Current Science International, 8(02), 406.
https://www.curresweb.com/csi/csi/2019/403-410.pdf

Eun, Y., Han, K.-D., Kim, D. H., Kim, I. Y., Park, E.-J., Lee, S., . . . and Kim,
H. (2019). Association between anemia and hyperuricemia: results from
the Korean National Health and Nutrition Examination Survey.
Scientific Reports, 9(1), 19067. doi: 10.1038/s41598-019-55514-y
https://doi.org/10.1038/s41598-019-55514-y

Faes, C., Ilich, A., Sotiaux, A., Sparkenbaugh, E. M., Henderson, M. W.,
Buczek, L., . . . and Bhoopat, L. (2019). Red blood cells modulate
structure and dynamics of venous clot formation in sickle cell disease.
Blood, The Journal of the American Society of Hematology, 133(23),
2529-2541.

Galal, Y. S., Ghobrial, C. M., Labib, J. R., and Abou-Zekri, M. E. (2019).
Helicobacter pylori among symptomatic Egyptian children: prevalence,
risk factors, and effect on growth. Journal of the Egyptian Public Health
Association, 94(1), 17. doi: 10.1186/s42506-019-0017-6
https://doi.org/10.1186/s42506-019-0017-6

Gautam, S., Min, H., Kim, H., and Jeong, H.-S. (2019). Determining factors for
the prevalence of anemia in women of reproductive age in Nepal:
Evidence from recent national survey data. Plos one, 14(6), e0218288.
https://doi.org/10.1371/journal.pone.0218288

Gebremedhin, S., and Asefa, A. (2019). Association between type of
contraceptive use and haemoglobin status among women of reproductive

- 408 -


http://www.frontiersin.org/articles/10.3389/fmed.2020.00306
http://www.curresweb.com/csi/csi/2019/403-410.pdf

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

age in 24 sub-Saharan Africa countries. BMJ Sexual &amp;
Reproductive Health, 45(1), 54-60. doi: 10.1136/bmjsrh-2018-200178
https://sth.bmj.com/content/familyplanning/45/1/54.full.pdf

Ghiya, R., and Ahmad, S. (2019). SUN-591 Severe Iron-Deficiency Anemia
Leading to Hypothyroidism. Journal of the Endocrine Society,
3(Supplement 1), SUN-591. https://doi.org/10.1210/js.2019-SUN-591

Guo, D., Zhu, Z., Zhong, C., Peng, H., Xu, T., Wang, A., . . . and He, J. (2019).
Hemoglobin level and three-month clinical outcomes among ischemic
stroke patients with elevated systolic blood pressure. Journal of the
Neurological Sciences, 396, 256-261. doi:
https://doi.org/10.1016/j.jns.2018.11.030
https://www.sciencedirect.com/science/article/pii/S0022510X 18304830

Gupta, N., Zhao, Y.-Y., and Evans, C. E. (2019). The stimulation of thrombosis
by  hypoxia. @ Thrombosis  Research, 181, 77-83. doi:
https://doi.org/10.1016/j.thromres.2019.07.013
https://www.sciencedirect.com/science/article/pii/S0049384819302956

Hakizimana, D., Nisingizwe, M. P., Logan, J., and Wong, R. (2019). Identifying
risk factors of anemia among women of reproductive age in Rwanda — a
cross-sectional study using secondary data from the Rwanda
demographic and health survey 2014/2015. BMC Public Health, 19(1),
1662. doi: 10.1186/s12889-019-8019-z
https://doi.org/10.1186/s12889-019-8019-z

Hamamyh, T., and Yassin, M. A. (2020). Autoimmune hemolytic anemia in
chronic myeloid leukemia. Pharmacology, 105(11-12), 630-638.

He, W., Ruan, Y., Yuan, C., Luan, X., and He, J. (2020). Hemoglobin, anemia,
and poststroke cognitive impairment: A cohort study. International
Journal of Geriatric Psychiatry, 35(5), 564-571.

Houghton, D. E., Koh, I, Ellis, A., Key, N. S., Douce, D. R., Howard, G., . . .
and Zakai, N. A. (2020). Hemoglobin levels and coronary heart disease
risk by age, race, and sex in the reasons for geographic and racial
differences in stroke study (REGARDS). American Journal of
Hematology, 95(3), 258-266.

Islam, R., Akter, K. M., Rahman, A., Khanam, N. N., Al Azad, S., Islam, M. R.,

. and Ahmed, S. (2021). The serological basis of the correlation
between iron deficiency anemia and thyroid disorders in women: a
community based study. J Pharm Res Int, 33(19A), 69-81.

Kichloo, A., Edigin, E., Jamal, S., El-amir, Z., Aucar, M. 1., Wani, F., . . . and
Manadan, A. M. (2022). Thirty-Day Hospital Readmissions for Acute
Gout in the United States: Analysis of the Nationwide Readmission
Database. JCR: Journal of Clinical Rheumatology, 28(2), e467-e472.
doi: 10.1097/rhu.0000000000001761
https://journals.lww.com/jclintheum/Fulltext/2022/03000/Thirty Day
Hospital Readmissions for Acute Gout in.35.aspx

- 409 -


http://www.sciencedirect.com/science/article/pii/S0022510X18304830
http://www.sciencedirect.com/science/article/pii/S0049384819302956

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

Kifle, E., Hussein, M., Alemu, J., and Tigeneh, W. (2019). Prevalence of Anemia
and Associated Factors among Newly Diagnosed Patients with Solid
Malignancy at Tikur Anbessa Specialized Hospital, Radiotherapy
Center, Addis Ababa, Ethiopia. Advances in Hematology, 2019,
8279789. doi: 10.1155/2019/8279789
https://doi.org/10.1155/2019/8279789

Kim, H.-B., Park, B., and Shim, J.-Y. (2019). Anemia in Association with
Cognitive Impairment: A Systematic Review and Meta-Analysis. Journal
of Alzheimer's Disease, 72(3), 803-814. doi: 10.3233/jad-190521

Kung, W.-M., Yuan, S.-P., Lin, M.-S., Wu, C.-C., Islam, M. M., Atique, S., . ..
and Wang, Y.-C. (2021). Anemia and the risk of cognitive impairment:
an updated systematic review and meta-analysis. Brain sciences, 11(6),
777.

Li, Y., Yue, H., Yang, S., Yuan, D, Li, L., Zhao, J., and Zhao, L. (2019).
Splenomegaly induced by anemia impairs T cell movement in the spleen
partially via EPO. Molecular Immunology, 112, 399-405. doi:
https://doi.org/10.1016/j.molimm.2019.06.021
https://www.sciencedirect.com/science/article/pii/S0161589019302172

Liyew, A. M., and Teshale, A. B. (2020). Individual and community level factors
associated with anemia among lactating mothers in Ethiopia using data
from Ethiopian demographic and health survey, 2016; a multilevel
analysis. BMC Public Health, 20(1), 775. doi: 10.1186/s12889-020-
08934-9
https://doi.org/10.1186/s12889-020-08934-9

Lootah, M. (2021). Association of socioeconomic and dietary factors with the
co-occurrence of anemia and stunting among adolescent girls aged 15—
19 years: Secondary analysis of the Nigeria Demographic and Health
Survey 2018.

Lyu, S., DeAndrade, M. P., Mueller, S., Oksche, A., Walters, A. S., and L1, Y.
(2019). Hyperactivity, dopaminergic abnormalities, iron deficiency and
anemia in an in vivo opioid receptors knockout mouse: Implications for
the restless legs syndrome. Behavioural Brain Research, 374, 112123.
doi: https://doi.org/10.1016/;.bbr.2019.112123
https://www.sciencedirect.com/science/article/pii/S0166432819307703

Majer, M., Prueschenk, S., and Schlossmann, J. (2021). Loss of PKGIB/IRAGI
Signaling Causes Anemia-Associated Splenomegaly. International
Journal of Molecular Sciences, 22(11), 5458.
https://www.mdpi.com/1422-0067/22/11/5458

Ministry of Health and Population, El-Zanaty Associates, and International, I. C.
F. (2015). Egypt Demographic and Health Survey 2014. Cairo, Egypt:
Ministry of Health and Population and ICF International.

Moawad, H. (2022). What Causes High or Low Hemoglobin Levels?, from
https://www.verywellhealth.com/hemoglobin-level-5211543

- 410 -


http://www.sciencedirect.com/science/article/pii/S0161589019302172
http://www.sciencedirect.com/science/article/pii/S0166432819307703
http://www.mdpi.com/1422-0067/22/11/5458
http://www.verywellhealth.com/hemoglobin-level-5211543

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

Naess, H., Logallo, N., Waje-Andreassen, U., Thomassen, L., and Kvistad, C. E.
(2019). U-shaped relationship between hemoglobin level and severity of
ischemic stroke. Acta Neurologica Scandinavica, 140(1), 56-61.

Nainggolan, O., Hapsari, D., Titaley, C. R., Indrawati, L., Dharmayanti, 1., and
Kristanto, A. Y. (2022). The relationship of body mass index and mid-
upper arm circumference with anemia in non-pregnant women aged 19—
49 years in Indonesia: Analysis of 2018 Basic Health Research data. Plos
one, 17(3), €0264685. https://doi.org/10.1371/journal.pone.0264685

Olgun Yazar, H., Yazar, T., Ozdemir, S., and Kasko Arici, Y. (2019). Serum C-
reactive protein/albumin ratio and restless legs syndrome. Sleep
Medicine, 58, 61-65. doi: https://doi.org/10.1016/j.sleep.2019.02.022
https://www.sciencedirect.com/science/article/pii/S1389945719300620

Organization, W. H. (2022). Anemia, from https://www.who.int/health-
topics/anaemia#tab=tab 1

Owais, A., Merritt, C., Lee, C., and Bhutta, Z. A. (2021). Anemia among Women
of Reproductive Age: An Overview of Global Burden, Trends,
Determinants, and Drivers of Progress in Low- and Middle-Income
Countries. Nutrients, 13(8), 2745. https://www.mdpi.com/2072-
6643/13/8/2745

Panvatvanich, S., and Lolekha, P. (2019). Restless legs syndrome in pregnant
Thai women: prevalence, predictive factors, and natural course. Journal
of Clinical Neurology, 15(1), 97-101.

Park, S. K., Jung, J. Y., Kang, J. G., Hong, H. P., and Oh, C. M. (2020).
Association of Left Ventricular Hypertrophy with Hemoglobin Levels in
Nonanemic and Anemic Populations. Cardiology, 145(8), 485-491. doi:
10.1159/000508034
https://www karger.com/DOI/10.1159/000508034

Pedersen, K. M., Colak, Y., Ellervik, C., Hasselbalch, H. C., Bojesen, S. E., and
Nordestgaard, B. G. (2019). Smoking and Increased White and Red
Blood Cells. Arteriosclerosis, Thrombosis, and Vascular Biology, 39(5),
965-977. doi: doi:10.1161/ATVBAHA.118.312338
https://www.ahajournals.org/doi/abs/10.1161/ATVBAHA.118.312338

Rai, A., Khan, M. N., and Thapa, S. (2020). Trends and determinants of anaemia
in women of Nepal: a multilevel analysis. Maternal & Child Nutrition,
16(4), e13044. doi: https://doi.org/10.1111/men.13044
https://onlinelibrary.wiley.com/doi/abs/10.1111/mcn.13044

Rocha, B. M., Cunha, G. J., and Menezes Falcao, L. F. (2018). The burden of
iron deficiency in heart failure: therapeutic approach. Journal of the
American College of Cardiology, 71(7), 782-793.
https://www.sciencedirect.com/science/article/pii/S0735109717420134
?via%3Dihub

Sabah, Z. U., Aziz, S., Wani, J. 1., Masswary, A., and Wani, S. J. (2020). The
association of anemia as a risk of heart failure. Journal of Family

-411 -


http://www.sciencedirect.com/science/article/pii/S1389945719300620
http://www.who.int/health-topics/anaemia#tab=tab_1
http://www.who.int/health-topics/anaemia#tab=tab_1
http://www.mdpi.com/2072-6643/13/8/2745
http://www.mdpi.com/2072-6643/13/8/2745
http://www.karger.com/DOI/10.1159/000508034
http://www.ahajournals.org/doi/abs/10.1161/ATVBAHA.118.312338
http://www.sciencedirect.com/science/article/pii/S0735109717420134?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S0735109717420134?via%3Dihub

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

Medicine and Primary Care, 9(2), 839.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114064/

Shah, R. C., Buchman, A. S., Wilson, R. S., Leurgans, S. E., and Bennett, D. A.
(2011). Hemoglobin level in older persons and incident Alzheimer
disease. Prospective cohort analysis, 77(3), 219-226. doi:
10.1212/WNL.0b013e318225aaa9
https://n.neurology.org/content/neurology/77/3/219.full.pdf

Sinai, M. (2022). Hemoglobin from https://www.mountsinai.org/health-
library/tests/hemoglobin

Soodmand, M., Moghadamnia, M. T., Aghaei, 1., Ghasemzadeh, G.,
Kazemnejad Lili, E., and Homaie Rad, E. (2019). Effects of
Hemodynamic Factors and Oxygenation on the Incidence of Pressure
Ulcers in the ICU. Advances in Skin & Wound Care, 32(8), 359-364.
doi: 10.1097/01.ASW.0000553599.20444.t4
https://journals.lww.com/aswcjournal/Fulltext/2019/08000/Effects_of
Hemodynamic Factors and Oxygenation on.4.aspx

Srivastava, S., Kumar, P., Paul, R., and Debnath, P. (2022). Effect of change in
individual and household level characteristics on anemia prevalence
among adolescent boys and girls in India. BMC Public Health, 22(1),
1478. doi: 10.1186/s12889-022-13863-w
https://doi.org/10.1186/s12889-022-13863-w

Stevens, R., Malbos, B., Gurmu, E., Riou, J., and Alvergne, A. (2022). Anemic
Women are More at Risk of Injectable Contraceptive Discontinuation
due to Side Effects in Ethiopia. Studies in Family Planning, 53(1), 193-
208. doi: https://doi.org/10.1111/sifp.12186
https://onlinelibrary.wiley.com/doi/abs/10.1111/sifp.12186

Talukder, A., Paul, N., Khan, Z. 1., Ahammed, B., Haq, L., and Ali, M. (2022).
Risk factors associated with anemia among women of reproductive age
(15-49) in Albania: A quantile regression analysis. Clinical
Epidemiology @ and  Global  Health, 13, 100948.  dot:
https://doi.org/10.1016/j.cegh.2021.100948
https://www.sciencedirect.com/science/article/pi1/S2213398421002566

Tesfaye, T. S., Tessema, F., and Jarso, H. (2020). Prevalence of Anemia and
Associated Factors Among “Apparently Healthy” Urban and Rural
Residents in Ethiopia: A Comparative Cross-Sectional Study. Journal of
Blood Medicine, 11, 89-96. doi: 10.2147/jbm.s239988
https://www .tandfonline.com/doi/abs/10.2147/JBM.S239988

Teshale, A. B., Tesema, G. A., Worku, M. G., Yeshaw, Y., and Tessema, Z. T.
(2020). Anemia and its associated factors among women of reproductive
age in eastern Africa: A multilevel mixed-effects generalized linear

model. Plos one, 15(9), €0238957.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.02389
57

412 -


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114064/
http://www.mountsinai.org/health-library/tests/hemoglobin
http://www.mountsinai.org/health-library/tests/hemoglobin
http://www.sciencedirect.com/science/article/pii/S2213398421002566
http://www.tandfonline.com/doi/abs/10.2147/JBM.S239988

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

Teshome, A. A., Berra, W. G., and Huryi, A. F. (2022). Modern Contraceptive
Methods Predict Hemoglobin Levels Among Women of Childbearing
Age from DHS 2016. Open Access Journal of Contraception, 13, 1.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8807863/

Tozoni, S. S., Dias, G. F., Bohnen, G., Grobe, N., Pecoits-Filho, R., Kotanko,
P., and Moreno-Amaral, A. N. (2019). Uremia and hypoxia
independently induce eryptosis and erythrocyte redox imbalance. Cell
Physiol Biochem, 53(5), 794-804.

Tsujita, M., Kosugi, T., Goto, N., Futamura, K., Nishihira, M., Okada, M., . . .
and Takeda, A. (2019). The effect of maintaining high hemoglobin levels
on long-term kidney function in kidney transplant recipients: a
randomized controlled trial. Nephrology Dialysis Transplantation, 34(8),
1409-1416.

van Zutphen, K. G., Kraemer, K., and Melse-Boonstra, A. (2021). Knowledge
gaps in understanding the etiology of anemia in Indonesian adolescents.
Food and nutrition bulletin, 42(1_suppl), S39-S58.
https://journals.sagepub.com/doi/pdf/10.1177/0379572120979241

Vivek, A., Kaushik, R. M., and Kaushik, R. (2022). Tobacco smoking-related
risk for iron deficiency anemia: A case-control study. Journal of
Addictive Diseases, 1-9. doi: 10.1080/10550887.2022.2080627
https://doi.org/10.1080/10550887.2022.2080627

Wei, Y.-h.,, He, Y.-z., Guo, X.-y., Lin, X.-y., Zhu, H.-b., and Guo, X.-j. (2021).
Investigation and Analysis of Iron-Deficiency Anemia Complicated by
Splenomegaly. International Journal of General Medicine, 14, 4155.

Wolters, F. J., Zonneveld, H. 1., Licher, S., Cremers, L. G. M., Ikram, M. K.,
Koudstaal, P. J., . . . and Ikram, M. A. (2019). Hemoglobin and anemia
in relation to dementia risk and accompanying changes on brain MRI
Neurology, 93(9), €917-€926. doi: 10.1212/wnl.0000000000008003
https://n.neurology.org/content/neurology/93/9/e917.full.pdf

Yamamoto, K., Wang, N., Takita, M., Maeda, Y., Tanimoto, T., Crump, A., . ..
and Zhao, G. (2020). Iron deficiency anaemia: its prevalence among
women of reproductive age in Shanghai and Tokyo and links to body
mass index. Cureus, 12(7).

Yammine, K., Hayek, F., and Assi, C. (2021). Is there an association between
anemia and diabetic foot ulcers? A systematic review and meta-analysis.
Wound Repair and Regeneration, 29(3), 432-442.
https://onlinelibrary.wiley.com/doi/full/10.1111/wrr.12902

Yang, Q., Bai, S.-Y., Li, L.-F., Li, S., Zhang, Y., Munir, M., and Qiu, H.-J.
(2019). Human Hemoglobin Subunit Beta Functions as a Pleiotropic
Regulator of RIG-I/MDAS5-Mediated Antiviral Innate Immune
Responses. Journal of Virology, 93(16), e00718-00719. doi:
doi:10.1128/JV1.00718-19
https://journals.asm.org/doi/abs/10.1128/JVI.00718-19

413 -


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8807863/

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

Yoshimura, Y., Wakabayashi, H., Nagano, F., Bise, T., Shimazu, S., and
Shiraishi, A. (2020). Low Hemoglobin Levels are Associated with
Sarcopenia, Dysphagia, and Adverse Rehabilitation Outcomes After
Stroke. Journal of Stroke and Cerebrovascular Diseases, 29(12), 105405.
doi: https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.105405
https://www.sciencedirect.com/science/article/pii/S1052305720308235

Zhang, H., Zhabyeyev, P., Wang, S., and Oudit, G. Y. (2019). Role of iron
metabolism in heart failure: From iron deficiency to iron overload.
Biochimica et Biophysica Acta (BBA) - Molecular Basis of Disease,
1865(7), 1925-1937. doi: https://doi.org/10.1016/j.bbadis.2018.08.030
https://www.sciencedirect.com/science/article/pii/S0925443918303235

ZHAO, B., GUO, J., ZHOU, J., MOU, L., MU, T., ZHANG, K., and LYU, Y.
(2023). Prevalence and Predictive Value of Elevated Hemoglobin in
OSAHS Patients. Chinese General Practice, 26(02), 184.
https://www.chinagp.net/EN/abstract/abstract6354.shtml

414 -


http://www.sciencedirect.com/science/article/pii/S1052305720308235
http://www.sciencedirect.com/science/article/pii/S0925443918303235
http://www.chinagp.net/EN/abstract/abstract6354.shtml

Scientific Journal for Financial and Commercial Studies and Research 5(1)1 January 2024

Dr. Rasha Aly Mohamed Aly

e anl) G gl gad (g glesa A amadd) (g 4y g2 gl

!no' “

OS5 Bl as ) e 8 jpkad ClieLias die any 38 2l (g la said (5 s (& Caany JIA
G sinnn 8 amall 055 4unls 3 sall a5 JIAN 13gd A gall Aalell ) aal e Al jall s2a
dalaill ol ja) &5 Aaall s);‘y\ ahai By o)l (and 31 all aladiul v aall Gusla se
S(£9 210) Clady) G A5 Llls s g e 4y jeme 50 YEO 4 230 e Al ol o2 3 SLas)
DLEa) 5 g stiadl Qs o derdiivall (i) cailS s « EDHS, 2014 ) dae (e Ggaadlain)
Cile gana s A cilagld) L“gajﬁ.'ud\ Jalaill Calia Badatiae U Hloa (e 4xshy W s Kruskall-Wallis
A G o (sl gt (5 shuin (6 S &y gima SEMAS 2 9a 5 Kruskall-Wallis s ekl
Aigan e Al Jilie (8 A0 ge a Ali g aladi) o) Baamiall U HlAl & jedal sl e ganl)
s ernlall 055 s (8 (35 dl) Al jeday W 5 Aslad) 5 2130 0 55l s 84y sina (358 el
il sl e ilida Cpae g Cpeddon g ) gl (i Cped Gl A5 Hl80 die yedat Y A giaal) CHlEDEAY)
Q@Jm&u\‘)ﬂ\ I:J.QLJ.\.\.AS:\l:\.u}“Ww@g}u)}\@&m&\%&)mhﬂz\mﬁ)@\
gl Lans pladind i pall Gl s (5 i (B 153l Bl a5 O o 58 i
S Jaks el s Al 8 Guaiadie slhal g cany Glliy Aaall 5 ul) adan Jil
ala®i Al 5 LS 5 Bac Lusall 5 5 siiall il Cllsilaall 28K, 5 5] aadal Clladd a5 Cilas g
Ol Alad danliall 5 50

Ll — A3aadl 5 ) andas Jilos g — aweall A 50— 2]l G sl g (5 e sApalibial) cilalsl)

- 415 -



