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ABSTRACT

Background and Objective: The heterogeneous illness known as polycystic ovary syndrome (PCOS) causes multisystem morbidities and
is one of the major causes of female infertility. This study aimed at assessing the knowledge and attitude of the young female population
towards the early diagnosis of PCOS in Pakistan.

Methods: This cross-sectional questionnaire-based survey study was carried out at the Lahore Wapda Hospital Complex, Pakistan over
a period of 1 year (January 2021 to 2022). A total of 1,278 females with active PCOS from 18-23 years of age were selected for the study
from all provinces of Pakistan. A total of 96 responses were excluded because of inconsistency, incompletion, or duplication while the
remaining 1,182 respondents were finally included in the study. Regression analysis, analysis of variance, and t-test were applied for
statistical inferences.

Results: Only 45.3% of the patients had significant knowledge (p-value = 0.001) or a positive attitude about the early diagnosis of PCOS.
The participants who were diagnosed with abdominal ultrasonography scored significantly higher in attitude towards earlier diagnosis
than those who were diagnosed with serum gonadotropins and/or androgens levels (p = 0.001).

Conclusion: Lack of appropriate information and awareness regarding PCOS and its complications while bearing a poor attitude concerning

the early diagnosis of this syndrome leads to higher disease burden and morbidity in our younger female population.
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Introduction

The heterogeneous illness known as polycystic ovary
syndrome (PCOS) causes an excessive synthesis of androgens,
primarily from the ovaries. There exist specific clinical,
biochemical, and ultrasonographic criteria to diagnose the
syndrome linked to insulin resistance.! Although the leading
cause of the disease is still needed to be known and the role
of genes in its pathophysiology is being studied as individuals
with genetic history are more prone to the disease
symptoms when confronted with specific environmental
situations.? Several clinical findings are associated with the
disease but are not limited to signs and symptoms of hyper-
androgenemia (acne, hirsutism, male pattern baldness,
abnormal unintended weight gain) as well as the signs
and symptoms of abnormal ovulation such as irregular
heavy menstruation, amenorrhea, oligomenorrhea, and/
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or subfertility.® Other signs and symptoms include insulin
resistance along with darker skin folds, obesity, and hair loss. A
diagnosis is typically made when a patient demonstrates two
primary characteristics among the three: hyperandrogenism,
polycystic ovaries, and ovulation failure.* Early diagnosis
and treatment might reduce the complications faced by
the patients due to long-standing diseases. Between 40%
and 80% of PCOS patients are overweight or obese, which
raises their risk of developing metabolic syndrome, and/or
endometrial hyperplasia.® Studies have revealed a knowledge
and attitude difference among females regarding PCOS, its
symptoms, indicators, and the etiology among different
populations.®® Reproductive and metabolic issues linked to
PCOS result mostly from a delayed diagnosis. This syndrome
is not only regarded as the primary cause of infertility
among females but is related to short or long-term clinical
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manifestations including psychological impairment, anxiety,
and depression. Other grave consequences include mental
and eating disorders, marital and social incompatibility
issues, and dysfunctional sexual activity. As a result, women
with PCOS have a significantly lower quality of life.**** The
purpose of this study was to evaluate the level of attitude
and knowledge among Pakistani women regarding early
diagnosis of PCOS.

Methods

This cross-sectional survey study was carried out at the
Wapda Medical Complex, Lahore, Pakistan over a year
(January 2021 to 2022). A total of 1,278 consenting young
females, 18-23 years of age, diagnosed with PCOS, and living
in Pakistan (all provinces), were selected for the study. The
responses were collected by distributing a self-structured
qguestionnaire with questions based on early diagnosis of
PCOS. A group of professionals comprised of academicians,
gynecologists, and investigators examined the questions to
validate their content and context before distribution. These
professionals evaluated the questionnaire’s material in terms
of its applicability, accuracy, accessibility, and uncertainty.
The validity of the questionnaire was ensured after revisions

and modifications in light of the suggestions by the group
of professionals. For the benefit of certain respondents
between the ages, the questionnaire was developed in the
English language and then translated into Urdu language.
Participants who attended the Wapda Medical Complex
Lahore, Pakistan for the diagnosis of gynecological ailments
were interviewed by senior gynecologists to collect the
information. The following variables were discussed:
participants’ marital status, age, and level of education.
Identification of symptoms of disease (4 spikes), signs (9
spikes) and diagnosis (3 spikes), therapy (8 spikes), and
related situations (8 spikes) was used to gauge participants’
awareness of and attitudes toward PCOS (4 spikes). Only the
consenting participants were enrolled in the study. The given
answers were entered into the spreadsheet of Excel for the
final statistical analysis.

Statistical analysis

Data were entered and analyzed using SPSS version 23.0.
Regression analysis, analysis of variance, and t-test were
used. After measuring each variable’s correlation with
PCOS scores, a confounder’s analysis was conducted. A
multivariate linear regression model was then used to
examine independent and statistically important factors

Table 1. Patients demographics.

Variables Frequency (n = 1,182) Percentage Average score (95% CI) t-test p-value
Age (Years)
18-20 1,042 88.2 11.7 (11.3-12.2)
20-23 140 11.8 12.0 (11.2-12.8) <0.001
Marital status
Single 1,098 92.8 11.0 (7.9-14.1)
Divorced 73 6.17 11.6 (11.3-11.9) 0.612
Married 1 0.93 12.1 (11.0-13.3)
Educational status
Middle 387 32.7 9.9 (9.4-10.4)
Intermediate 474 40.1 12.0 (11.6-12.4) <0.001
Higher education 321 272 13.1 (12.5-13.6)

Table 2. Source of investigation or diagnostic tool for early diagnosis of PCOs.

Abdominal ultrasound (n = 1,182)

Serum gonadotrophins (n = 1,182)

Serum androgens

Statistics (n=1,182)
Yes No | am not sure Yes No I am not sure No | am not sure
Count 500 655 27 429 669 84 323 797 62
Percentage 42.3 55.4 2.3 36.2 56.6 72 273 67.4 5.3
Mean 13.50 10.21 9.81 13.83 10.37 9.90 14.38 10.48 11.42
SD 4.22 5.01 4.56 3.95 5.07 4.61 3.59 5.04 4.25
ANOVA F (2.1179) = 72.201, p < 0.001 F (2.1179) = 77.824, p < 0.001 F (2.1179) = 80.972, p < 0.001

F = Variation between sample means/variation within the samples.

220



Naz et al. Biomedica. 2022;38(4):219-224

about the overall knowledge and attitude toward PCOS. A
p-value of <0.05 was taken as statistically significant.

Results

Out of 1,278 participants, 96 respondents were excluded
because 74 had inconsistent or incomplete while 22 had
duplicate responses. The remaining 1,182 respondents
were considered for analysis only. Table 1 presents patients’
demographics categorized as age, marital status, and level
of education. Level of awareness regarding PCOS varied
considerably by age group (p 0.001). After considering
marital status as a covariate in the study, the variation in
score between age groups was no longer significant (p =
0.613). The participants’ scores at various educational levels
varied significantly (p < 0.001) (Table 1).

Table 2 shows the source of investigation or diagnostic
tools of PCOS like abdominal ultrasonogram (USG), serum
gonadotropins, and androgens levels. Furthermore, patients
with PCOS who had abdominal USG (n = 500, mean = 13.50,
SD = 4.22) performed considerably better (n = 655, mean =
10.21, SD = 5.01, p 0.001) than those without ultrasound.
Participants who said they had an abdominal ultrasound,
serum gonadotropins, and androgen levels all done to check
for PCOS, scored quite higher than those who did not go for
these baseline investigations (Table 2).

Table 3 provides a summary of participants’ comments
about the symptoms of PCOS. After controlling for the
examined variables as confounders, having hirsutism, an
irregular menstrual cycle, acne, and frequency of the cycle
were the most critical factors. These were also considered
significant predictors.

Table 4 shows the knowledge of females about the early
diagnosis of PCOS. Results were significant (p-value = 0.001)
as only 45.3% of patients had considerable knowledge about
the early diagnosis of PCOS.

Table 5 shows the attitude of females about the early
diagnosis of PCOS. A total of 47.2% of patients had a thorough
understanding of the importance of an early diagnosis of
PCOS.

Discussion

This study is a diverse patient-based study in Pakistan that
determined the knowledge and attitude of PCOS in quite a
younger age group. Lack of proper knowledge and attitude
toward behaviors connected to the genesis of the condition
is attributed to the increasing occurrence of PCOS.? In
Pakistan, without exceptions, PCOS constitutes one of the
most contentious endocrine conditions. It is one of the
major causes of infertility in females with little awareness
of its symptoms characterized by cystic acne, hirsutism, and
menstrual irregularities among women.>? In this study, a
total of 1,042 women participated in the age range of 18-23
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Table 3. Symptoms of PCOS as reported by 1,182 participants.

Cycle frequency

Hirsutism

Irregular cycle

Statistics

290
24.6

10.98
4.99

324
274

11.78
4.88

0.03

362
30.6

11.65
4.98

206
174

11.02

5.1

p

124

10.4

13.05
4.40

902
76.4

1.72
4.94
p < 0.001

156
13.2

9.74
4.93

277
23.4

13.10

4.63
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18.4

11.69
4.58

288
24.4

10.92
4.99

399
33.8

10.98
5.12

p < 0.001

214

18.1

12.90
4.73

284
24.0
11.77

4.81

409
34.6

11.25
4.88

275
23.3

10.92
5.21

p < 0.001

Count

Percentage

Mean
SD

ANOVA
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Table 4. Patient’s knowledge about the early diagnosis of PCOS (N = 1,182).

Parameters Yes (%) No (%) p-value
A metabolic syndrome is a group of symptoms that increases my risk for endometrial cancer 73 (13.6) 167 (25.9)
It is common in women from 15 to 44 years of age. 33 (6.1) 70 (10.8)
Laboratory tests can diagnose PCOS 06 (1.1) 28 (4.3)
Abnormal menstruation is the primary indication of PCOS. 11 (2.0) 40 (6.1)
It may lead to infertility. 02 (0.3) 08 (1.2)
It is chronic and does not have treatment. 15 (2.7) 47 (7.2)
E:rt(ij?gésd\?gg;ggos may have an increased risk of breast cancer, increased sugar levels, and 42 (79) 66 (10.2)
It may develop facial hair 104 (19.4) 14 (2.1)
It may develop excessive hair growth on face, chest, and belly 112 (20.8) 23 (3.5)
It may develop acne and worsens acne 10 (1.9) 08 (1.2) 0.001
It may develop weight gain and obesity 20 (3.7) 07 (1.0)
It may develop obstructive sleep apnea 07 (1.3) 40 (6.1)
It may develop thinning of hair on the head 07 (1.3) 05 (0.7)
PCOS patients have an increased risk of depression and anxiety 69 (12.8) 09 (1.3)
Darkened, thickened skin around the neck, armpits, or breasts 07 (1.3) 04 (0.6)
High blood pressure and high cholesterol 11(2.0) 85 (13.1)
PCOS can be treated by decreasing body weight. 1(0.1) 4 (0.6)
PCOS can be treated with medication. 06 (1.1) 21(3.2)
Total 536 (45.4) 646 (54.6)
Table 5. Patient’s attitude to the early diagnosis of PCOS (N = 1,182).
Parameters Yes (%) No (%) p-value

Take it seriously and will go to the doctor for further consultation. 53 (9.5) 134 (21.5)

| would use hormone-regulating herbs to treat when | will come to know 163 (29.1) 69 (11.0)

I will not take it seriously 120 (21.4) 88 (14.3)

Diagnosis would impact my self-confidence negatively. 114 (20.5) 84 (13.5) 0.001

Scared to think that it needs lifetime treatment. 31 (5.5) 83 (13.3)

| would feel depressed 50 (9.0) 25 (4.0)

| will ignore it and would not take treatment. 28 (5.0) 140 (22.4)

Total 559 (47.3) 623 (52.7)

years. Acne followed by hirsutism and irregular menstrual
cycle were the commonest presenting symptoms. Overall,
this survey revealed that the majority of participants (54.6%)
had poor knowledge about the earlier diagnosis of PCOs and
an equal number of females depicted a negative attitude
toward seeking a timely diagnosis of PCOS. Additionally, the
findings indicated that the level of education was related
closely to the knowledge about PCOS. These findings are
in concordance with the published research from Jordan
comprising 413 adult females and another study from Saudi
Arabia where 227 adult females were recruited; both studies
described the strong association between educational status
and knowledge about PCOS.*® This information however
was contrary to the ones published in the United States of
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America where Rao et al.” and Lin et al.’® conducted a study
on 722 and 475 respondents respectively and concluded that
the level of awareness about PCOS did not correlate with the
level of education. A locally published study from Karachi,
Pakistan including 196 female patients with PCOS reported
that raising knowledge of environmental risk screening
helped women guarantee self-checks and reduce their risk
of developing PCOS by including weight maintenance in their
daily routines. A follow-up study by Mohamed (2016) with
110 respondents indicated comparable findings, indicating
that most subjects had an adequate understanding of
following educational programs, which of course required a
reasonable and appropriate educational status.' In another
study from Pakistan, Zulfigar et al.?° enrolled 130 women
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with PCOS and found that the majority of the participants
had an age range between 18 and 30 years. Their findings
showed that 18.4% of PCOS patients had significant facial
hair development, and 53.8% had experienced worsening
hormonal acne.? These findings are consistent with this
study.

According to another study done in Pakistan, the
increasing incidence of the condition was observed even in
the pre-adolescent age range, hence there is a strong need
to expand the scope for assessment and clinical evaluation
of not only symptomatic females of the adult population but
also in the younger population who are showing risk factors
indicative of the syndrome. One of the study’s main points
of focus was on gathering data from young girls because it
is known that the likelihood of developing PCOS is highest
during adolescence and young adulthood compared to older
age groups.?! Obesity worsens the PCOS symptoms like
hirsutism and infertility. More than 75% of the women in this
study reported irregular menstrual cycles. Additionally, this
finding was consistent with another study,?? that found that
young girls with PCOS (from the ages of 15-20 years) felt more
aware and motivated to use preventive health measures for
weight gain after participating in a clinical research study.
These results are also consistent with a study published in
India which reported that 46.50% of infertile women had
PCOS and that the majority (71.53%) of them were between
the ages of 21 and 30 years.?* This study reveals that 45.4%
of patients had a strong understanding and positive attitude
toward earlier diagnosis of PCOS at a younger age while the
majority of them had a negative attitude and inconsistent
knowledge on the subject. These results are consistent with
a similar study conducted in India on younger age group
patients.? This highlights the significance of evaluating and
diagnosing the adolescent and younger female population
through a methodical approach so as to prevent the
development of multisystem morbidities like impaired
glucose tolerance, type 2 diabetes, cardiovascular diseases,
and an increased risk of endometrial cancers in future.

Conclusion

It is concluded that young female patients with PCOS in
Pakistan have inconsistent information regarding the disorder
and its complications, and exhibit a negative attitude toward
earlier diagnoses of the syndrome. These attributes are
significantly associated with the educational status.

Limitations of the study

This study has several limitations. Firstly, because it was a
cross-sectional study, hence the patients reporting to the
hospital, as and when, were selected which might not be
generalizable. The study only involved one clinical center.

A more diverse population may be recruited for better
generalizability. No control group is available to compare
to the research respondents. As a result, conclusions were
drawn from interpretations from the earlier published
research.

Acknowledgement

The authors would like to acknowledge and appreciate the
support of the staff of the Department of Obstetrics and
Gynecology at Wapda Medical Complex Lahore, Pakistan for
this research.

List of Abbreviations

ANOVA  Analysis of variance

PCOS Polycystic ovary syndrome
SD Standard deviation

Conflict of interest
None to declare.

Grant support and financial disclosure
None to disclose.

Ethical approval

The ethical approval of the study was obtained from the institutional
Ethical Review Committee of Wapda Medical Complex Lahore vide
Letter No. 411/WHL/2019 dated 10th November, 2019.

Authors’ contributions

SN, FA: Conception and design of study. Acquisition and analysis of
data, drafting of manuscript, and critical intellectual input.

YI, ZN: Acquisition and analysis of data and literature search.

MJ: Drafting of manuscript and critical intellectual input.

ALL AUTHORS: Approval of the final version of the manuscript to
be published.

Authors’ details

Saima Naz!, Farhana Asghar?, Yusra Igbal®, Zulekha Naseem?,

Mahnoor Jathol®

1. Consultant Gynecologist, Wapda Medical Complex, Lahore,
Pakistan

2. Senior Registrar, Department of Obstetrics and Gynecology,
Wapda Medical Complex, Lahore, Pakistan

3. Tehsil Head Quarter Hospital Talagang, Talagang, Pakistan

4. Assistant Professor, Department of Obstetrics and Gynecology,
Islam Medical College Sialkot, Sialkot, Pakistan

5. Medical Officer, Wapda Medical Complex, Lahore, Pakistan

References

1. Mohammad MB, Seghinsara AM. Polycystic ovary syndrome
(PCOS), diagnostic criteria, and AMH. Asi Pac J Cancer Prev.
2017;18(1):17.

2. Ashraf S, Nabi M, Rashid F, Amin S. Hyperandrogenism in
polycystic ovarian syndrome and role of CYP gene variants:
a review. Egy J Med Hum Gen. 2019;20(1):1-0. https://doi.
org/10.1186/s43042-019-0031-4

3.  Barber TM, Hanson P, Weickert MO, Franks S. Obesity and
polycystic ovary syndrome: implications for pathogenesis


https://doi.org/10.1186/s43042-019-0031-4
https://doi.org/10.1186/s43042-019-0031-4

Naz et al. Biomedica. 2022,;38(4):219-224

10.

11.

12.

13.

and novel management strategies.
Reprod. 2019;13:1179558119874042.
org/10.1177/1179558119874042
Chaudhari AP, Mazumdar K, Mehta PD. Anxiety, depression,
and quality of life in women with polycystic ovarian
syndrome. Indian J Psychol Med. 2018;40(3):39-46. https://
doi.org/10.4103/1JPSYM.IJPSYM_561_17

Pramodh S. Exploration of lifestyle choices, reproductive
health knowledge, and polycystic ovary syndrome (Pcos)
awareness among female Emirati University students. Int J
Women’s Health. 2020;12:927-32. https://doi.org/10.2147/
IJWH.S272867

Wasata R, Chertok IRA, Kingori C, Haile ZT. Exploratory study
of knowledge and experience of polycystic ovary syndrome
(PCOS) among PCOS-diagnosed Bangladeshi women.
Women Health Care Issues. 2020;3(1):1-9. https://doi.
org/10.31579/2642-9756/021

Peltonen TT, Ruokojdrvi M, Karro H, Kujanpaa L, Morin-
Papunen L, Tapanainen JS, et al. Awareness of polycystic
ovary syndrome among obstetrician-gynecologists and
endocrinologistsin Northern Europe. PLoS One. 2019;1(4):12—
4. https://doi.org/10.1371/journal.pone.0226074

Patel S. Polycystic ovary syndrome (PCOS), an inflammatory,
systemic, lifestyle endocrinopathy. J Steroid Biochem
Mol Biol. 2018;182(11):27-36. https://doi.org/10.1016/j.
jsbmb.2018.04.008

Tarig S, Bhatti N, Isran BZ. Understanding of a veiled illness:
evaluation of polycystic ovarian syndrome awareness (PCOS)
in young female students of Karachi. Bio Sight. 2022;3(1):28-
34. https://doi.org/10.46568/bios.v3i1.47

Azimi S, Ghorbani Z, Ghasemi E, Tennant M, Kruger E. Does
socioeconomic status influence oral cancer awareness?
The role of public education. East Mediterr Health J.
2020;26(12):1510-7. https://doi.org/10.26719/emhj.20.060
Alshdaifat E, Sindiani A, Amarin Z, Absy N, AlOsta N, Abuhayyeh
HA, et al. Awareness of polycystic ovary syndrome: a university
students’ perspective. Ann Med Surg. 2021;72:103123.
https://doi.org/10.1016/j.amsu.2021.103123

Franik G, Bizon A, Szynkaruk-Matusiak M, Osowska K,
Drys A, Olszanecka-Glinianowicz M, et al. The association
between 24-hour ambulatory blood pressure measurement
and selected biochemical and anthropometric parameters
in women with polycystic ovary syndrome. Eur Rev Med
Pharmacol. 2021;25(11):47-54.

Doroszewska K, Milewicz T, Mroziriska S, Janeczko J, Rokicki
R, Janeczko M, et al. Blood pressure in postmenopausal
women with a history of polycystic ovary syndrome. Prz
Menopauzalny. 2019;18(2):4-8. https://doi.org/10.5114/
pm.2019.84039

Clin Med Insights
https://doi.

224

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Bayona A, Martinez-Vaello V, Zamora J, Nattero-Chavez
L, Luque-Ramirez M, Escobar-Morreale HF. Prevalence of
PCOS and related hyperandrogenic traits in premenopausal
women with type 1 diabetes: a systematic review and meta-
analysis. Hum Reprod Update. 2022;28(4):501-17. https://
doi.org/10.1093/humupd/dmac011

Alruwaili GA, Mohammad SM, Almoaibed FM, Badawi FA,
Alruwaili R, Alkholaifi MA, et al. General public awareness
toward polycystic ovarian syndrome among females in
Saudi Arabia. Int J Med. 2020;4(11):1847-53. https://doi.
org/10.24911/1JMDC.51-1601060234

Abu-Taha M, Daghash A, Daghash R, Abu Farha R. Evaluation
of women knowledge and perception about polycystic
ovary syndrome and its management in Jordan: a survey-
based study. Int J Clin Prac. 2020;74(10):35-52. https://doi.
org/10.1111/ijcp.13552

Rao M, Broughton KS, LeMieux MJ. Cross-sectional study
on the knowledge and prevalence of PCOS at a multiethnic
university. Prog Prev Med. 2020;5:e0028. https://doi.
org/10.1097/pp9.0000000000000028

Lin AW, Dollahite JS, Sobal J, Lujan ME. Health-related
knowledge, beliefs and self-efficacy in women with polycystic
ovary syndrome. Hum Reprod. 2018;33(1):91-100. https://
doi.org/10.1093/humrep/dex351

Mohamed H. Effect of educational program on the level of
knowledge regarding polycystic ovarian syndrome among
adolescent girls. J Nurs Edu Prac. 2016;6(10). https://doi.
org/10.5430/jnep.vén10p80

Zulfigar S, Tahir S, Gulraiz S, Razzaq MA, Abid A, Shahid T, et
al. Investigation of prevalence and awareness of polycystic
ovary syndrome among Pakistani females: polycystic ovary
syndrome in Pakistani women. Proc Pak Acad. 2022;59(1):77—
83. https://doi.org/10.53560/PPASB(59-1)703

Sidra S, Tariq MH, Farrukh MJ, Mohsin M. Evaluation of
clinical manifestations, health risks, and quality of life
among women with polycystic ovary syndrome. PloS one.
2019;14(10):e0223329. https://doi.org/10.1371/journal.
pone.0223329

ColwellK, Lujan E, LawsonK, Pierson R. Women’s perceptions of
polycystic ovary syndrome following participation in a clinical
research study: implications for knowledge, feelings, and daily
health practices. J Obstet Gynaecol Can. 2010;32(5):453-59.
https://doi.org/10.1016/51701-2163(16)34499-1

Karishma B, Kiran M, Trisha M, Reshma T, Shailaja G. PCOS: a
growing problem among Indian women. IntJ Adv Res (Indore).
2016;4(9):1645-9. https://doi.org/10.21474/1JAR01/1623
Nivetha M, Suganya SG. Survey of poly cystic ovarian disease
(PCOD) among the girl students of Bishop Heber College,
Trichirapalli, Tamil Nadu, India. IOSR-JNHS. 2016;5(4):44-52.
https://doi.org/10.9790/1959-0504014452


https://doi.org/10.1177/1179558119874042
https://doi.org/10.1177/1179558119874042
https://doi.org/10.4103/IJPSYM.IJPSYM_561_17
https://doi.org/10.4103/IJPSYM.IJPSYM_561_17
https://doi.org/10.2147/IJWH.S272867
https://doi.org/10.2147/IJWH.S272867
https://doi.org/10.31579/2642-9756/021
https://doi.org/10.31579/2642-9756/021
https://doi.org/10.1371/journal.pone.0226074
https://doi.org/10.1016/j.jsbmb.2018.04.008
https://doi.org/10.1016/j.jsbmb.2018.04.008
https://doi.org/10.46568/bios.v3i1.47
https://doi.org/10.26719/emhj.20.060
https://doi.org/10.1016/j.amsu.2021.103123
https://doi.org/10.5114/pm.2019.84039
https://doi.org/10.5114/pm.2019.84039
https://doi.org/10.1093/humupd/dmac011
https://doi.org/10.1093/humupd/dmac011
https://doi.org/10.24911/IJMDC.51-1601060234
https://doi.org/10.24911/IJMDC.51-1601060234
https://doi.org/10.1111/ijcp.13552
https://doi.org/10.1111/ijcp.13552
https://doi.org/10.1097/pp9.0000000000000028
https://doi.org/10.1097/pp9.0000000000000028
https://doi.org/10.1093/humrep/dex351
https://doi.org/10.1093/humrep/dex351
https://doi.org/10.5430/jnep.v6n10p80
https://doi.org/10.5430/jnep.v6n10p80
https://doi.org/10.53560/PPASB(59-1)703
https://doi.org/10.1371/journal.pone.0223329
https://doi.org/10.1371/journal.pone.0223329
https://doi.org/10.1016/S1701-2163(16)34499-1
https://doi.org/10.21474/IJAR01/1623
https://doi.org/10.9790/1959-0504014452

