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Abstract

Background: Obesity raises the risk of sub-fecundity and infertility, which is mostly attributed to hypothalamic-
pituitary-ovarian (HPO) axis dysfunction, low oocyte quality, and reduced endometrial receptivity. Another side effect of
obesity is infertility, which is manifested by irregular menstrual cycles, lower spontaneous and aided pregnancy rates, and
higher miscarriage rates. The risk of normal-gonadotrophic anovulation is increased by the distribution of body fat in the
center and general obesity. Aim: evaluate the effect of life style modification implemented program among infertile
women with poly cystic ovary syndrome on obesity and menstrual regulation. Subjects and Methods: A purposive sample
of 116 women with polycystic ovary syndrome, overweight, and obesity, was selected. Results: It shows that 58.6% of
the study and control groups had a 3-5-day duration of the menstrual cycle before the intervention, compared to 86.2%
and 55.2% after the intervention. Also, 98.3% and 94.8%of the study group and control groups had irregular menstrual
cycles before the intervention, compared to 60.3%of the study group having regular menstrual cycles and 51.7% of the
control group having irregular menstrual cycles after the intervention. A significant association between the ovulatory
function and physical activity level in the study group of infertile overweight and obese women with polycystic ovary.
Conclusion and Recommendations: Life style modification implemented program positively affect menstrual cycle
regularity and normal body mass index for infertile overweight and obese women. Disseminate results of the study to
health care centers
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Introduction

Adult body fat can be calculated using a variety of techniques, such as total
body weight, waist circumference, and hip circumference. These measures
have led to the development of several obesity indicators, including the body
mass index (BMI), which is the most often used indicator of body fat for
height and weight. The BMI is calculated by dividing the weight in kilograms
by the square of the height in meters [1-7]. Worldwide over 1.9 billion people
were overweight in 2016; more than 650 million of them were obese,
representing a nearly tripling of the prevalence of obesity since 1975 [8].
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Obesity raises the risk of sub-fecundity and infertility, which is mostly
attributed to hypothalamic-pituitary-ovarian (HPO) axis dysfunction, low
oocyte quality, and reduced endometrial receptivity [9-14]. Another side
effect of obesity is infertility, which is manifested by irregular menstrual
cycles, lower spontaneous and aided pregnancy rates, and higher miscarriage
rates. The risk of normal-gonadotrophic anovulation is increased by the
distribution of body fat in the center and general obesity [15-20]. Even a 5%
weight loss may help a woman respond better to ovulation induction or
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restore her ovulation [21]. A higher body mass index (BMI) is linked to a

worse fertility prognosis, and obese women exhibit lower reproductive
outcomes regardless of the method of conception [9-24]. As the most
prevalent endocrine illness among women of reproductive age, polycystic
ovarian syndrome (PCOS) is one of the major causes of infertility [25]. In
case-control research, 52 women between the ages of 20 and 38 were divided
into two groups (fertile-cases and infertile-controls), and it was discovered
that obesity has a substantial detrimental impact on women's fertility (p =
0.017). Those who were infertile had a 7.5-fold higher likelihood of being
fat than those who were fertile [26]. Women's body fat affects the
hypothalamus-pituitary-ovarian (HPO) axis's functionality through both
central and peripheral pathways. Clinical studies show that excessive
leanness causes puberty to come on later than it should, whereas obesity
causes puberty to come on earlier [27]. Obesity also affects the endometrium.
These findings were supported by human investigations conducted in vitro
and in vivo, where it was found that obese women had less stromal
decidualization [27-30]. The pathophysiology of this phenomenon may be
attributable to proinflammatory cytokines and ROS that cause endothelial
dysfunction; endometrial levels of expression of this inflammatory marker
were shown to be higher in obese women who experienced recurrent
miscarriages [31]. Around the world, obesity has emerged as a serious health
issue. One-fifth of women in the UK suffer from obesity, with 18.3% of
women in the reproductive age range (16-44 years) being classified as obese
[32]. It is well-known that many PCOS patients are overweight, but not all
of them. Since adipose tissue is regarded to be an endocrine organ that
produces androgens, there is growing evidence that PCOS in some women
develops as a result of obesity [33]. A higher risk of infertility is linked to
oligo anovulation, and PCOS is the most common cause of ovulatory
problems. Primary infertility was observed in 50% of cases and secondary
infertility in 25% of instances in a large group of 1,741 women with PCOS
[34].

Aim of the study:

This study aims to evaluate the effect of life style modification implemented
program among infertile women with poly cystic ovary syndrome on obesity
and menstrual regulation

Study hypotheses:

Infertile overweight and obese women who will receive life style
modification implemented program will experience regular menstrual cycle
and normal body mass index.

Subjects And Methods

A purposive sample of 116 women with polycystic ovary syndrome,
overweight, and obesity, was selected.

Tool I: Personal data: The Arabic structured interview questionnaire collects
basic data and women's menstrual cycle data. BMI categories: Underweight:
< 18.5 kg/m?, Normal: 18.5- 24.9 kg/m?, Overweight: 25 -29.9 kg/m?, Obese:
30- 39.9 kg/m

Tool iii diet habits characteristics:

Auctores Publishing LLC — Volume 8(2)-166 www.auctoresonline.org
ISSN: 2768-0487

Copy rights@ Hanan E Hassan,
Part | nutritional habit: The study measures women's nutrition habits,

including food and soft drinks, using a five-point scale. Poor habits are
scored below 60% of total scores, while good habits are scored > 60%

Results

Table (1) revealed a statistically significant relationship between the
intervention and modified quality of life program for overweight and obese
infertile women's anthropometric measures.

Figure (1): Portrays ovulatory function and anthropometric measures of the
studied infertile overweight and obese women with polycystic ovary
syndrome. It shows that 58.6% of the study and control groups had a 3-5-
day duration of the menstrual cycle before the intervention, compared to
86.2% and 55.2% after the intervention, respectively. Meanwhile, 81.1% and
77.6% of the study and control groups had irregular cycles before the
intervention, compared to 31.0% and 67.2% after the intervention,
respectively. Also, 51.7% of the study group had an average menstrual cycle
of 35-90 days, and 60.3% of the control group had more than 90 days before
the intervention, compared to 41.4% of the study group having 21-34 days
and 50.0% of the control group having more than 90 days after the
intervention, respectively.

Figure (2) shows the symptoms experienced by the studied infertile
overweight and obese women with polycystic ovary syndrome. It reveals that
98.3% and 94.8%of the study group and control groups had irregular
menstrual cycles before the intervention, compared to 60.3%of the study
group having regular menstrual cycles and 51.7% of the control group having
irregular menstrual cycles after the intervention. Moreover, 53.4% and
51.7% of the study and control groups had an absence of the menstrual cycle
before the intervention, compared to 84.5% of the study group having no
absence of the menstrual cycle and 43% of the control group having an
absence of the menstrual cycle after the intervention, respectively.

Figure (3) showed that there was a significant association between ovulation
and lifestyle in the study group of infertile overweight and obese women with
polycystic ovary syndrome (n = 58). About 87.5%, 83%, and 77.7% of poor
nutrition Habits of the study group women are Duration of the menstrual
cycle less than days (hypomenorrhea), irregular cycle, and a long average
menstrual cycle is more than 90 days (oligo amenorrhea) before intervention.
Compared to 78%, 75.6%, and 83.3% of good habits, the duration of the
menstrual cycle is 3-5 days, the regular cycle, and the long average of the
menstrual cycle is 21-34 days after intervention.

Figure 4 showed that there was a significant association between the
ovulatory function and physical activity level in the study group of infertile
overweight and obese women with polycystic ovary syndrome (n = 58).
About 87.5%, 93.6%, and 77.7% of Mild Physical Activity (sedentary
lifestyle) of the study group women have a duration of menstrual cycle of
less than 3 days (hypomenorrhea), an irregular cycle, and a long average
menstrual cycle of more than 90 days (oligo amenorrhea) before
intervention. Compared to 68%, 80%, and 83.3% of moderate physical
activity had a normal duration of the menstrual cycle of 3-5 days, a regular
cycle, and the long average of the menstrual cycle is 21-34 days after the
intervention.
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Variables Before the intervention e After the intervention A
Study(n=58) Control (n=58) P -value | Study(n=58) Control (n=58) P —value
BMI
BMI 18.5-24.9: normal 0.00% 0.00% £0.18 5.2% 0.00% { 4.45
BMI >25.0: overweight 29.3% 36.2% S 0.65 ns 60.3% 41.4% - 0‘0'01**
BMI >30.0: Obesity 70.7% 63.8% 34.5% 58.6% -
Waist circumference
<88 22.4% 32.7% t1.92 53.4% 36.2% 11.96
>88 77.6% 67.3% >0.05ns 46.5% 63.8 <0.05

Table 1: Anthropometric Measures of the Studied Infertile Overweight and Obese Women with Polycystic Ovary Syndrome (n = 116).
NB: ns non-statistically significant (p=>0.05) **highly statistically significant (p<0.001)
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Figure 2: Symptoms Experienced among Studied Infertile Overweight and Obese Women with Polycystic Ovary Syndrome (n = 116).
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Figure 3: Relationship between Ovulatory function and lifestyle dietary habits in the Study group of Infertile Overweight and Obese Women with
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Figure 4: Relationship between Ovulatory function and physical activity level among the Study group of Infertile Overweight and Obese Women with
Polycystic Ovary Syndrome (n = 58).

Discussion

Numerous research studies have shown that obesity is not a simple issue but
rather a complicated health issue caused by a mix of individual elements
(genetics, learned behaviors) and significant causes (unhealthy societal or
cultural eating habits, food deserts) [35]. Regarding the duration of the
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menstrual cycle, the findings of the current study showed that the present
study revealed that, there were highly statistically significant improvements

in menstrual cycle irregularities in the study, more than half of the study and
control groups had a 3-5-day duration of the menstrual cycle before the
intervention compared to the majority of the study group had had a 3-5 day
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duration of the menstrual cycle after the intervention. These findings are

similar to the study done by Oberg, (2022). They studied "Effects of Lifestyle
Intervention in Overweight Women with Polycystic Ovary Syndrome. From
the researcher's point of view, lifestyle interventions have been shown to
have positive effects in terms of improved menstrual cycle irregularities [36].
Regarding relationship between anthropometric measures and menstrual
cycle regularity among the study group infertile overweight and obese
women with polycystic ovary syndrome; the current study findings revealed
that there is a positive correlation between anthropometric measures and
menstrual cycle regularity about majority obese of the study group had
irregular menstrual cycles before intervention. Compared to major of the
study group overweight and normal weight the study group had regular
cycles after intervention. These findings came in agreement with Marzouk,
et al., (2015( who studied “Effect of dietary weight loss on menstrual
regularity in obese young adult women with polycystic ovary syndrome” and
showed that menstrual regularity was recorded with weight reduction.
According to the researcher’s point of view, this may be justified as Obesity
is associated with much comorbidity and obese women frequently suffer
from reproductive disorders, including menstrual irregularity [37]. In
contrast, Neubronner, et al., )2021), a study on healthy women between the
ages of 21 and 45 who were selected from participants in an annual health
screen at Singapore's National University Hospital (NUH) found that women
with normal or high BMIs were equally at risk for oligomenorrhea [38].
Regarding the symptoms experienced, the current study findings revealed
that all of the study group and control groups suffered from obesity before
and after the intervention. These findings came in agreement with Alwahab,
et al., (2018), who studied “A ketogenic diet may restore fertility in women
with polycystic ovary syndrome”, and revealed that all groups suffered from
obesity before the intervention [39].These findings were incongruous with
those of Aldossary et al. (2020), who studied the “Prevalence of polycystic
ovary syndrome, and relationship with obesity/overweight", who revealed
that most of the groups suffered from obesity before and after the
intervention [40]. Regarding menstrual irregularity, the current study
findings revealed that there is a significant improvement in menstrual
regularity after intervention. About major of the study group and control
groups had irregular menstrual cycles before the intervention, compared to
two-thirds of the study group having regular menstrual cycles and 51.7% of
the control group having irregular menstrual cycles after the intervention. On
the contrary, these findings were incongruous with those of Li, et al., (2022),
who studied “The degree of menstrual disturbance is associated with the
severity of insulin resistance in PCOS”, who showed that the incidence of IR
is as high as the major of obese PCOS subjects [41]. Anocther study
conducted by Abdolahian et al, (2020), who studied “Lifestyle
modifications on anthropometric, clinical, and biochemical parameters in
adolescent girls with polycystic ovary syndrome." revealed that after three—
to 12 months of intervention and documented improvement in menstrual
cycle irregularities after the program [42]. Regarding lifestyle and daily
dietary habits, in the present study, there was a highly statistically significant
difference between data for habits and lifestyle modification of the pre and
post-intervention after 6 months. The present study revealed that about half
of the study group and control groups rarely had 2 to 3 times breakfast
outside the house before the intervention, compared to two-thirds of the
study group rarely had breakfast outside the house after the intervention.
These findings came in agreement with Eleftheriadou, et al., (2015), who
studied “Dietary habits in adolescent girls with polycystic ovarian
syndrome”, which revealed that more than half of adolescents with PCOS
ate high sugar content items and fast food for breakfast, such as cakes,
croissants, toast with honey or jam [43]. According to the researcher’s point
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of view, this may be justified as that kind of food is due to their favorable

taste, color, shape, easy accessibility, and advertisements.
Conclusion And Recommendation

Life style modification implemented program positively affect menstrual
cycle regularity and normal body mass index for infertile overweight and
obese women. Disseminate results of the study to health care centers.

Reference

1. La Merrill, M. A, Krigbaum, N. Y., Cirillo, P. M., & Cohn, B.
A. (2020). Association between maternal exposure to the
pesticide dichlorodiphenyltrichloroethane (DDT) and risk of
obesity in middle age. International journal of obesity, 44(8),
1723-1732.

2. Hassan H., Nady F., Youns E., Zahran K. (2016). Call for
Change Level of Knowledge, Awareness and Attitude to Follow
a High Folate Diet Among Pregnant Women. IOSR Journal of
Nursing and Health Science, 5(1): 93-100.

3. Mohammed F., Shahin M., Youness E., Hassan H. (2018).
Survivorship in Women Undergoing Gynecological and Breast
Cancer Treatment in Upper Egypt: The Impact of Quality-of-
Life Improvement Educational Program”. American Research
Journal of Gynaecolog 2(1): 1-28.

4. Sheha E., Hassan H., Gamel W. (2018). Association between
pre-pregnant overweight and obesity and periodontal disease
during pregnancy: a cross sectional study. International Journal
of Studies in Nursing, 3(1): 1-21.

5. Hassan H & Farag D. (2019). The impact of polycystic ovary
syndrome on women’s quality of life: Nursing guidelines for its
management. Clinical Nursing Studies, 7(3):42-57.

6. Nady F., Zahran K., Youness E., Hassan H. (2014). Women’s
Knowledge and Perception about Benefits of Folic Acid Intake
Before and During Pregnancy According to Health Belief Model
in Beni-Suef City. Assuit Scientific Nursing Journal, 2(3): 1-13.

7. Hassan H., Mohamed S., Ramadan E., Omran A. (2024). Deep
Kegel and Breathing Exercises: Effect on Personal
Characteristics and Body Mass Index of Elderly Women with
Urinary Incontinence. Journal of Applied Health Sciences and
Medicine, 4(3):19-27.

8. Bhurosy T. & Jeewon R. (2014). Overweight and Obesity
Epidemic in Developing Countries: A Problem with Diet,
Physical Activity, or Socioeconomic Status? The Scientific
World Journal, (964236): 1-7.

9. Cena, H., Chiovato, L., & Nappi, R. E. (2020). Obesity,
polycystic ovary syndrome, and infertility: a new avenue for
GLP-1 receptor agonists. The Journal of Clinical Endocrinology
& Metabolism, 105(8), €2695-2709.

10. Mohamed S., Omran A., Ramadan E., Hassan H. (2024). Effect
of Body Mass Index on Urinary Incontinence among
Menopausal Women. Journal of Women Health Care and
Issues, 7(3): 1-6.

11. Ramadan |., Mohamed S., Omran A., Hassan H. (2024).
Relationship between body mass index and frequency of urinary
incontinence: Implication of Kegal and Breathing Exercise.
Healthcare Issues, 3(1): 50-63.

12. Hassan H., Ahmed W., Ahmed Arafa A. (2019). Physical
Activity and Menstrual Disorders Among School Girls in

Page 5 of 7



J. Clinical and Laboratory Research

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Southern Egypt. International Journal of Studies in Nursing,
4(3): 54-59.

Mohamed W., Hassan H. (2020). Effect of Instructional
Supportive Guideline for Improving Women's Awareness
towards Endometriosis. American Journal of Nursing Research,
8(1): 38-47.

Mostafa H., Yousef F., Hassan H. (2018). Health Related
Quality of Life Educational Interventions: Effect on Chronic
Hepatitis C Patients'. Saudi Journal of Nursing and Health Care,
1(2): 56-67.

Phillips, K., Olanrewaju, R. A., & Omole, F. (2023). Infertility:
evaluation and management. American Family Physician,
107(6), 623-630.

Hassan H. (2016). Infertility profile, psychological ramifications
and reproductive tract infection among infertile women, in
northern Upper Egypt. Journal of Nursing Education and
Practice, 6(4): 92-108.

Hassan H., Hassan S., Baraka M. A (2015). Survey of
Relationship between Duration of Infertility and Depression
among Infertile Women in Beni Suef Governorate. International
Journal of Science and Research, 4(10): 1170-1177

Gamel W., Hassan H., El-ezazy A. (2019). Male Infertility and
Psychological Repercussions: A Neglected Problem in Northern
Upper Egypt. International Journal of Studies in Nursing, 4(4):
1-26.

Nady F., Said M., Youness E., Hassan H. (2017). Impact of
Tailored Educational Program of Quality-of-Life Improvement
on Women Undergoing Breast Cancer Treatment at EI-Minia
Region, Egypt. American Research Journal of Gynaecology,
1(1): 1-17.

Hassan H. (2020). Quality of Life with Gestational Diabetes.
American Research Journal of Public Health, 3(1): 1-4.
Thurston, L., Abbara, A., & Dhillo, W. S. (2019). Investigation
and management of subfertility. Journal of clinical pathology,
72(9), 579-587.

Hassan H., Zahran K., Youness E., Nady F., (2015). Pregnant
Women's Awareness, Intention and Compliance regarding Folic
Acid Usage for Prevention of Neural Tube Defects According to
Health Belief Model in Beni-Suef City. Pyrex Journal of
Nursing and Midwifery, 1(3): 13-26.

Nady F., El-Sherbiny M., Youness E., Hassan H. (2018).
Effectiveness of Quality-of-Life Planned Teaching Program on
Women Undergoing Gynecologic Cancer Treatment. American
Research Journal of Oncology, 1(1): 1-17.

Hassan H. (2020). Evidence-Based Practice in Midwifery and
Maternity Nursing for Excellent Quality of Care Outcomes.
American Journal of Nursing Research, 8(6): 606-607.

Hassan H. (2019). The Impact of Evidence-Based Nursing as
The Foundation for Professional

Collée, J., Mawet, M., Tebache, L., Nisolle, M., & Brichant, G.
(2021). Polycystic ovarian syndrome and infertility: overview
and insights of the putative treatments. Gynecological
Endocrinology, 37(10), 869-874.

Fichman, V., Costa, R. D. S. S. D., Miglioli, T. C., & Marinheiro,
L. P. F. (2020). Association of obesity and anovulatory
infertility. Einstein (Sao Paulo), 18(2), 1-11

Gambineri, A., Laudisio, D., Marocco, C., Radellini, S., Colao,
A., Savastano, S., & Obesity Programs of nutrition, Education,

Auctores Publishing LLC — Volume 8(2)-166 www.auctoresonline.org
ISSN: 2768-0487

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Copy rights@ Hanan E Hassan,
Research and Assessment (OPERA) group. (2019). Female

infertility: which role for obesity? International journal of
obesity supplements, 9(1), 65-72.

Maternity Nursing Practices. Open Access Journal of
Reproductive System and Sexual Disorder, 2(2): 195-197.
OAJRSD.MS.1D.000135.

Nady F., Said M., Youness E., Hassan H. (2018). Effect of
Nursing Intervention Program on Quality-of-Life Improvement
for Women Undergoing Gynecological and Breast Cancer
Treatment. Assuit Scientific Nursing Journal, 6(15): 62-77.
Emem E., Hassan H. (2017). Correlation between Quality of Life
and Dysmenorrhea among Nursing Schools Students.
International Journal of Nursing Science, 7(6): 123-132.
Hashan, M. R., Gupta, R. D., Day, B., & Al Kibria, G. M. (2020).
Differences in prevalence and associated factors of underweight
and overweight/obesity according to rural-urban residence strata
among women of reproductive age in Bangladesh: evidence
from a cross-sectional national survey. BMJ open, 10(2),
€034321.

Ajmal, N., Khan, S. Z., & Shaikh, R. (2019). Polycystic ovary
syndrome (PCOS) and genetic predisposition: A review article.
European journal of obstetrics & gynecology and reproductive
biology: X, 3(1), 10-60.

Krentowska, A., Lebkowska, A., Jacewicz-Swie;cka, M.,
Hryniewicka, J., Le$niewska, M., et al. (2021). Metabolic
syndrome and the risk of cardiovascular complications in young
patients with different phenotypes of polycystic ovary
syndrome. Endocrine, 72, 400-410.

Safaei, M., Sundararajan, E. A., Driss, M., Boulila, W., &
Shapi'i, A. (2021). A systematic literature review on obesity:
Understanding the causes & consequences of obesity and
reviewing various machine learning approaches used to predict
obesity. Computers in biology and medicine, 13(6), 1-10.
Oberg, E. (2022). Effects of Lifestyle Intervention in
Overweight Women with Polycystic Ovary Syndrome—Aspects
on Reproduction, Metabolism, Psychological Well-Being and
Sleep. Karolinska Institutet (Sweden).22 (11):1-18.

Marzouk, T. M., & Ahmed, W. A. S. (2015). Effect of dietary
weight loss on menstrual regularity in obese young adult women
with polycystic ovary syndrome. Journal of pediatric and
adolescent gynecology, 28(6), 457-461.

Neubronner, S. A,, Indran, I. R., Chan, Y. H., Thu, A. W.P., &
Yong, E. L. (2021). Effect of body mass index (BMI) on
phenotypic features of polycystic ovary syndrome (PCOS) in
Singapore women: a prospective cross-sectional study. BMC
Women's Health, 21(1): 1-12.

Alwahab, U. A., Pantalone, K. M., & Burguera, B. (2018). A
ketogenic diet may restore fertility in women with polycystic
ovary syndrome: a case series. AACE Clinical Case Reports,
4(5): e427-e431.

Aldossary, K., Alotaibi, A., Alkhaldi, K., & Alharbi, R. (2020).
Prevalence of polycystic ovary syndrome, and relationship with
obesity/overweight: cross-sectional study in Saudi Arabia.
Journal of Advanced Pharmacy Education and Research, 10(1-
2020): 186-190.

Li Mikiel, D., Olszewska, B., Polanska, A., Adamski, Z., Zaba,
R., et al. (2020). Principles of management of women with

Page 6 of 7



J. Clinical and Laboratory Research
hirsutism—a  dermatologist’s  perspective. ~ Dermatology
Review/Przeglgd Dermatologiczny, 107(5), 424-440.
42. Abdolahian, S., Tehrani, F. R., Amiri, M., Ghodsi, D., Yarandi,
R. B., et al. (2020). Effect of lifestyle modifications on
anthropometric, clinical, and biochemical parameters in

43.

Copy rights@ Hanan E Hassan,
adolescent girls with polycystic ovary syndrome: a systematic

review and meta-analysis. BMC endocrine disorders, 20:1-17.
Eleftheriadou, M., Stefanidis, K., Lykeridou, K., lliadis, 1., &
Michala, L. (2015). Dietary habits in adolescent girls with
polycystic ovarian syndrome. Gynecological Endocrinology,
31(4): 269-271.

This work is licensed under Creative
BY Commons Attribution 4.0 License
Submit Manuscript

To Submit Your Article Click Here:

YVVVVYYVY

DOI:10.31579/2768-0487/166

Ready to submit your research? Choose Auctores and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/journal-of-clinical-and-

laboratory-research

Auctores Publishing LLC — Volume 8(2)-166 www.auctoresonline.org
ISSN: 2768-0487

Page 7 of 7


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=83
https://auctoresonline.org/journals/journal-of-clinical-and-laboratory-research
https://auctoresonline.org/journals/journal-of-clinical-and-laboratory-research

J. Clinical and Laboratory Research Copy rights@ Atabong Emmanuel Njingu.et all.

Auctores Publishing LLC — Volume 6(1)-166 www.auctoresonline.org
ISSN: 2768-0487 Page 8 of 8



