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Abstract
Background
Metformin is a highly preferred drug that is used to treat the symptoms of polycystic ovarian syndrome
among women. Pakistan is facing a continuous rise in the prevalence of polycystic ovarian syndrome.
Therefore, the determination of the effectiveness of the drug in this condition is considered ideal as per the
presenting situation.

Objective
The aim of the study was to determine the effects of metformin in patients with polycystic ovarian
syndrome.

Methods
This cross-sectional study has investigated the influence of metformin on the ability to conceive, body
weight, mood swings, energy levels, menstrual irregularities, and acne and hirsutism. As per the inclusion
criteria, 100 women were evaluated from the outpatient clinics of Jinnah Postgraduate Medical Centre and
Civil Centre, Karachi, from November 2016 to January 2017. A structured, pre-tested questionnaire was used
for data collection.

Results
The study group had a mean age of 27.2 ± 4.75 years. Outcomes reported by study participants suggested a
significant influence of metformin on menstrual irregularities (p 0.046), acne and hirsutism (p<0.001), mood
swings (p<0.001), and daily energy levels (p<0.001). Findings further proposed that metformin does not
produce a significant impact on the ability to conceive (p 0.096) and in the change in body weight (p 0.073)
of the patients.

Conclusion
Metformin has been realized to have a significant role in dealing with the symptoms of polycystic ovarian
syndrome. It is recommended to conduct more in-depth and longitudinal research on the long-term effects
of the drug and compliance among these women.
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Introduction
Polycystic ovarian syndrome or PCOS is recognized as one of the most prevalent endocrine conditions that
affect a considerable proportion of women of reproductive age [1]. It is primarily indicated as the
morphological alteration of ovaries in the form of multiple cysts [2-6]. The dysfunction further involves the
biochemical and metabolic factors of hyperandrogenism and fertility issues [6]. It is characterized as a
heterogeneous abnormality due to the variation in its clinical presentation and underlying complications
[7].

Studies have determined that the prevalence of PCOS ranges between 2.2%-26.7% [3-4]. According to
studies conducted by Gul et al. [8] and Nazir et al. [9], the prevalence of polycystic ovarian syndrome is
continually rising in Pakistan. One study has also estimated, in its findings, that the prevalence of PCOS
tends to be higher by 40.9% among the Pakistani women with fertility issues [10]. Despite the increasing
prevalence, the etiology of PCOS has not been documented in a clear manner [7]. The indistinctness is more
attributed to the variation in the clinical presentation of the condition, which may include weight gain and
irregularities in the menstrual cycle. Moreover, this syndrome has been identified as a preceding factor
to chronic conditions like diabetes mellitus [1,8], which continues to rise in parallel with PCOS. It is
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observed that the disease commonly occurs among young females, affecting their reproductive abilities [11].

Diabetes mellitus is a common condition in South Asia. The association between diabetes mellitus and PCOS
has contributed to the concern for female health in Pakistan. Studies have clearly indicated that PCOS, along
with glucose intolerance, marks serious effects on reproductive health, yet it has also been deemed that the
impact is not limited to the gynecological issues only. Rather, PCOS has also been found to disturb the
metabolism of the affected individual, moreover revealing that insulin resistance may have a potential role
in inducing the pathogenesis of polycystic ovarian syndrome [12].

With respect to the indications, Metformin has been recognized as the most preferred treatment modality for
PCOS. It is known to decrease the circulating levels of androgens and body weight, which eventually
manages the symptoms and cysts [13-14]. Due to the popularity of metformin for treating PCOS [15-17], this
study was aimed to determine the effects of metformin in patients with polycystic ovarian syndrome. It has
particularly assessed the six variables of PCOS, including the ability to conceive, body weight, mood swings,
energy levels, menstrual irregularities, and acne and hirsutism. The study has determined if metformin is a
significant treatment for helping with these symptoms in PCOS. It has been primarily hypothesized that
metformin may significantly enhance the ability to conceive, changes in body weight, and reduction in
menstrual irregularities among the affected women of Karachi.

Materials And Methods
Study design and population
This is a cross-sectional study conducted at the outpatient clinics of the department of obstetrics and
gynecology at Jinnah Postgraduate Medical Centre and Civil Centre, Karachi, from November 2016 to
January 2017. Women at or above 18 years of age, with an upper limit of those who have not undergone
menopause, were included in the study. It was particularly ascertained from patient records that each
participant has had a clinical diagnosis of PCOS from the hospital and has been using metformin as per a
doctor’s prescription. The duration of metformin use differed for each woman but was accounted for in the
results. Women with any other co-morbidity such as diabetes, asthma, hypertension, history of stroke, or on
any drug other than metformin were excluded from the study.

Data collection
A questionnaire was adapted from the World Health Organization Quality of Life Instruments (WHOQOL-
BREF), where questions were modified and added as per the study requirement [18]. WHOQOL-BREF is a
questionnaire for determining health-related quality of life and is validated in Pakistan. Our questionnaire
was also pre-tested on 20% of the study population. The survey collected data, including demographics,
menstrual history, quality of life, and family history from the respondents. A separate section was added to
the questionnaire for women who have been trying to conceive during their treatment with metformin,
solely to assess any improvement in ovulation and ability to conceive. Another section documented the pre
and post-therapy symptoms with respect to the use of the drug.

The effects of metformin on symptoms before and after use were determined from the same participant.
Recall bias is a possibility that is inherent in the design of cross-sectional studies. As our study population
was regularly followed up by physicians for changes in symptoms, we were able to assist them to recall their
initial symptoms and compare them to the results of metformin therapy. We also took the assistance of
medical records and previous prescriptions to ensure a minimal recall bias. Furthermore, we asked trained
female physicians to interview all the participants to avoid embarrassment and to aid in creating a
comfortable environment where women can answer questions without hesitation or shame.

This survey evaluated the local populace of Karachi, yet it was not translated into the local language. Rather,
each contributor was interviewed by one of the investigators for clarity. Each participant was informed about
the aim and outcomes of the study and was selected on the basis of a confirmed diagnosis of polycystic
ovarian syndrome by their doctors.

Ethical consideration
Written informed consent was obtained from the respondents. Ethical approval for the research was provided
by the review board of Jinnah Medical and Dental College. The collected information was anonymized,
coded, and analyzed on the Statistical Package for the Social Science (SPSS) version 19 (IBM Corp., Armonk,
NY, US).

Statistical analysis
The SPSS software was used for analysis. Means and median were calculated for normally distributed and
non-normally distributed quantitative variables, respectively. For categorical variables, frequency and
percentage were reported. For evaluating the measures of association, the chi-square test was used. The
Fisher Exact test was used where the cell count was <5 for a variable. A p-value of 0.05 was considered
significant.
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Results
The study evaluated 100 women with age ranging between 18 and 48 years. The mean age of the study
participants was 27.2 ± 4.75 years. All the participants were residents of Karachi. The ratio of married to
unmarried patients was 1.7:1. Table 1 presents the general attributes of the study group.

Parameter Variable Frequency

Marital Status Married 63

 Unmarried 37

Age of Menarche < 12 years 18

 12 – 13 years 49

 14 – 15 years 22

 >15 years 11

Family History for PCOS Positive 43

 Negative 57

Duration of Metformin Use 1 – 4 months 49

 5 – 12 months 18

 1 – 2 years 13

 More than 2 years 20

TABLE 1: Descriptive statistics for the study population (N=100)

Table 2 shows that prior to metformin therapy, 34% of the study population had problems in conceiving
while the number decreased to 24% after the use of metformin (p-value=0.09). As for the primary indication
of PCOS, menstrual irregularities were observed by 100% of the study group. Though, after the use of
metformin, 69% of the study respondents indicated relief from the complaints of menstrual cycle
irregularity. Of these, 81% of the women reported weight gain with PCOS while 19% reported weight loss.
With the administration of metformin, the numbers turned to 61% for weight gain and 39% for weight loss
among the respondents. With the highest recorded proportion in the study, with the exception of menstrual
irregularities, mood swings were indicated by 92% of the participants. However, after treatment with
metformin, 64% reported the problem. Similarly, 83% of the participants reported acne and hirsutism,
which decreased to 58% following the administration of metformin. Moreover, 54% of the women reported
low energy and fatigue before the treatment whereas the number decreased to 37% after Metformin. It was
observed that prior to metformin therapy, 34% of the study population had problems in conceiving while the
number decreased to 24% after the use of metformin though the association was not statistically significant
(p 0.096).
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Parameters Variable Before Metformin (%) After Metformin (%) Significance (p=0.05)

Ability to Conceive Normal 22 32 0.096

 Problems 34 24  

 Not Recorded 44 44  

Changes in Weight Gain 81 61 0.736

 Lost 19 39  

Mood Swings, Lethargy & Depression Yes 92 64 <0.001

Daily Energy High 46 63 <0.001

 Low 54 37  

Menstrual Irregularities Yes 100 31 0.046

 No 0 69  

Acne & Hirsutism Increase 83 58 <0.001

 Reduction 0 25  

 None 17 17  

TABLE 2: Comparative observations before and after the administration of metformin

The outcomes of the study indicates that metformin does not mark a significant influence on the ability to
conceive (p 0.096) and change in body weight (p 0.736) of the patients, however, it suggested a significant
impact of the drug administration on relieving acne and hirsutism (p<0.001), indications of mood swings
(p<0.001), daily energy levels (p<0.001), and menstrual irregularities (p 0.046) as presented in Table 2.

Discussion
In this study, the use of Metformin has presented its association with relief in acne and hirsutism, an
improvement in the occurrence of mood swings, a reduction/resolution of menstrual irregularities, and an
increase/decrease in daily energy levels. The drug was not associated with the ability to conceive and
reduction of body weight. As per the literature, the effectiveness of metformin has emerged as a subject of
great interest in the 21st century. Hashim et al. [19] reviewed the CENTRAL and PubMed database for
evaluating the reproductive benefits of this drug. The assessment of presenting randomized controlled trials
(RCTs) and reports of meta-analysis indicated that the empirical evidence is not sufficient enough to
indicate any association between the ability to conceive and the administration of metformin among
patients of PCOS [19-20].

It has been determined in this study that the reproductive abilities of a woman with PCOS may not gain any
benefits from metformin treatment. However, other studies have indicated that a combination therapy of
metformin and gonadotropins may enhance ovulation induction among PCOS patients [21]. The mechanism
of action of these two administrations is unknown and, thus, requires more research on the subject.
Similarly, as seen in the results of this study, metformin does not appear to have a marked impact on the
body weight of patients. Yet, it has been asserted in several studies that it may enhance weight loss and
decrease weight gain in PCOS when given in combination with a supporting drug [22]. Despite two
insignificant findings, the study has presented a significant improvement in the problems and irregularities
of the menstrual cycle among the patients suffering from the polycystic ovarian syndrome. These results are
supported by other findings, as metformin has been realized to have relieving effects on menstrual
irregularities, which suggests its role in enhancing endocrine production and secretions [23]. It should be
noted that as per the primary hypothesis, the study has recommended with statistical significance that
metformin has been effective in treating indications of menstrual irregularities.

Among all the indications of polycystic ovarian syndrome, acne and hirsutism are considered the most
embarrassing factors of the disease that have been noted to deteriorate the emotional well-being and self-
esteem of the affected women [24]. This study has indicated a beneficial and significant impact of
metformin on these two conditions. Recent studies have also supported these outcomes by indicating
the consistent efficacy of this drug treatment [25-26]. Contemporary research has extensively supported the
role of metformin in enhancing physical health. Additionally, the effectiveness of the drug on mental health
has also been under scrutiny for quite a few years. This study has recognized a positive impact of Metformin
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on the mood instability and energy levels of PCOS patients.

This study has presented limitations in terms of small sample size, study centers, and study period, yet the
findings have presented an insight into the effectiveness of the drug. Information on the dosage of the
drug was taken from the participants. Since this information was self-reported and we could not validate
whether the patients were prescribed the same dosage, we removed the dosage variable from the analysis. It
is recommended that an evaluation shall be conducted on a larger scale that may also record the impression
of dosages and the effects of long-term metformin therapy on PCOS.

Conclusions
Metformin has been realized to have a significant role in relieving the symptoms of polycystic ovarian
syndrome. Recent researches and the outcomes of this study have suggested that a more comprehensive
investigation must be performed to determine the role of metformin as a monotherapy and in combination
with other supporting drugs.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Jinnah Medical and Dental College
issued approval Not applicable. This research is a part of medical curriculum by Pakistan Medical and Dental
Council. The names of the respondents will remain confidential. Ethical committee of Jinnah Medical and
Dental College has approved this research work. Dr. Murad Qadir MBBS, PGD(Nutrition), MCPS, MPH MSc
(Community Health and Nutrition) Associate Professor and Head Department of Community Health
Sciences Jinnah Medical and Dental College. Animal subjects: All authors have confirmed that this study
did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Goodman NF, Cobin RH, Futterweit W, Glueck JS, Legro RS, Carmina E: American Association of Clinical

Endocrinologists, American College of Endocrinology, and Androgen Excess and PCOS Society Disease State
Clinical Review: guide to the best practices in the evaluation and treatment of polycystic ovary syndrome-
part 1. Endocr Prac. 2015, 21:1291-1300. 10.4158/EP15748.DSC

2. Stein IF, Leventhal ML: Amenorrhea associated with bilateral polycystic ovaries . Am J Obstet Gynecol. 1935,
29:181-191. 10.1016/S0002-9378(15)30642-6

3. Tehrani FR, Behboudi-Gandevani S: Polycystic ovary syndrome. Contemporary Gynecologic Practice.
Darwish A (ed): InTech Open, London; 2015. 79-102. 10.5772/59591

4. Chen X, Yang D, Mo Y, Li L, Chen Y, Huang Y: Prevalence of polycystic ovary syndrome in unselected
women from southern China. Eur J Obstet Gynecol Reprod Biol. 2008, 139:59-64.
10.1016/j.ejogrb.2007.12.018

5. Rashidi H, Tehrani FR, Khomami MB, Tohidi M, Azizi F: To what extent does the use of the Rotterdam
criteria affect the prevalence of polycystic ovary syndrome? A community-based study from the southwest
of Iran. Eur J Obstet Gynecol Reprod Biol. 2014, 174:100-105. 10.1016/j.ejogrb.2013.12.018

6. Fauser BC, Tarlatzis BC, Rebar RW, et al.: Consensus on women’s health aspects of polycystic ovary
syndrome (PCOS). Hum Reprod. 2011, 27:14-23. 10.1093/humrep/der396

7. Dumesic DA, Oberfield SE, Stener-Victorin E, Marshall JC, Laven JS, Legro RS: Scientific statement on the
diagnostic criteria, epidemiology, pathophysiology, and molecular genetics of polycystic ovary syndrome.
Endocrine Reviews. 2015, 36:487-525. 10.1210/er.2015-1018

8. Gul S, Zahid SA, Ansari A: PCOS: symptoms and awareness in urban Pakistani women . Int J Pharma Res
Health Sci. 2014, 2:356-360. http://www.pharmahealthsciences.net/pdfs/volume2-
issue5/2.MS_1482Vol2_5_.pdf.

9. Nazir F, Tasleem H, Tasleem S, Sher Z, Waheed K: Polycystic ovaries in adolescent girls from Rawalpindi . J
Pak Med Assoc. 2011, 61:960-963.
https://pdfs.semanticscholar.org/6e7b/a14cc4d17e0340cdbcd44ef7d18eeb645ea7.pdf.

10. Baqai Z, Khanam M, Parveen S: Prevalence of PCOS in infertile patients . Medical Channel. 2010, 16:437-440.
http://web.b.ebscohost.com/abstract?
direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=16815491&AN=55121107&h....

11. Rizvi M, Abbas A, Tanwir S, et al.: Perception and attitude of patients regarding polycystic ovarian
syndrome (PCOS) in tertiary care hospitals of Pakistan - a survey based study. IJPT. 2014, 5:147-152.
http://www.ijptjournal.com/File_Folder/147-152.pdf.

12. Wijeyaratne CN, Balen AH, Belchetz PE: Polycystic ovary syndrome and its relevance to women from South
Asia. Ceylon Med J. 2014, 47:22-26. 10.4038/cmj.v47i1.6404

13. Sirmans SM, Pate KA: Epidemiology, diagnosis, and management of polycystic ovary syndrome . Clin
Epidemiol. 2014, 6:1-13. 10.2147%2FCLEP.S37559

14. Badawy A, Elnashar A: Treatment options for polycystic ovary syndrome . Int J Womens Health. 2011, 3:25-

2018 Artani et al. Cureus 10(8): e3203. DOI 10.7759/cureus.3203 5 of 6

https://dx.doi.org/10.4158/EP15748.DSC
https://dx.doi.org/10.4158/EP15748.DSC
https://dx.doi.org/10.1016/S0002-9378(15)30642-6
https://dx.doi.org/10.1016/S0002-9378(15)30642-6
https://dx.doi.org/10.5772/59591
https://dx.doi.org/10.5772/59591
https://dx.doi.org/10.1016/j.ejogrb.2007.12.018
https://dx.doi.org/10.1016/j.ejogrb.2007.12.018
https://dx.doi.org/10.1016/j.ejogrb.2013.12.018
https://dx.doi.org/10.1016/j.ejogrb.2013.12.018
https://dx.doi.org/10.1093/humrep/der396
https://dx.doi.org/10.1093/humrep/der396
https://dx.doi.org/10.1210/er.2015-1018
https://dx.doi.org/10.1210/er.2015-1018
http://www.pharmahealthsciences.net/pdfs/volume2-issue5/2.MS_1482Vol2_5_.pdf
http://www.pharmahealthsciences.net/pdfs/volume2-issue5/2.MS_1482Vol2_5_.pdf
https://pdfs.semanticscholar.org/6e7b/a14cc4d17e0340cdbcd44ef7d18eeb645ea7.pdf
https://pdfs.semanticscholar.org/6e7b/a14cc4d17e0340cdbcd44ef7d18eeb645ea7.pdf
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=16815491&AN=55121107&h=lY%2fIbwFPXDaRJQzalp81%2bDt8O5ytlPp%2fzZkQX2wileydl7Svy4siiVfjWOzK2N059JphP%2bgZn8D2jhH4UOrm8A%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d16815491%26AN%3d55121107
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=16815491&AN=55121107&h=lY%2fIbwFPXDaRJQzalp81%2bDt8O5ytlPp%2fzZkQX2wileydl7Svy4siiVfjWOzK2N059JphP%2bgZn8D2jhH4UOrm8A%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d16815491%26AN%3d55121107
http://www.ijptjournal.com/File_Folder/147-152.pdf
http://www.ijptjournal.com/File_Folder/147-152.pdf
https://dx.doi.org/10.4038/cmj.v47i1.6404
https://dx.doi.org/10.4038/cmj.v47i1.6404
https://dx.doi.org/10.2147%2FCLEP.S37559
https://dx.doi.org/10.2147%2FCLEP.S37559
https://dx.doi.org/10.2147%2FIJWH.S11304


35. 10.2147%2FIJWH.S11304
15. Zahra M, Shah M, Ali A, Rahim R: Effects of metformin on endocrine and metabolic parameters in patients

with polycystic ovary syndrome. Horm Metab Res. 2017, 49:103-108. 10.1055/s-0042-119041
16. Khan Z, Khan R, Bukhari AS, Ahmad W: Comparative effectiveness of ovulation induction therapy in women

with polycystic ovarian syndrome. J Obstet Gynaecol. 2017, 7:128-132.
17. Ainuddin JA, Kazi S, Aftab S, Kamran A: Metformin for preventing gestational diabetes in women with

polycystic ovarian syndrome. J Coll Physicians Surg Pak. 2015, 25:237-241.
18. The world health organization quality of life (WHOQOL)-BREF . (2004). Accessed: August 24, 2018:

http://apps.who.int/iris/bitstream/10665/77773/1/WHO_HIS_HSI_Rev.2012.02_eng.pdf.
19. Hashim HA: Twenty years of ovulation induction with metformin for PCOS; what is the best available

evidence?. Reprod Biomed Online. 2016, 32:44-53. 10.1016/j.rbmo.2015.09.015
20. Petersen KB, Pedersen NG, Pedersen AT, Lauritsen MP, la Cour Freiesleben N: Mono-ovulation in women

with polycystic ovary syndrome: a clinical review on ovulation induction. Reprod Biomed Online. 2016,
32:563-583. 10.1016/j.rbmo.2016.03.006

21. Palomba S, Falbo A, La Sala GB: Metformin and gonadotropins for ovulation induction in patients with
polycystic ovary syndrome: a systematic review with meta-analysis of randomized controlled trials. Reprod
Biol Endocrinol. 2014, 12:3. 10.1186/1477-7827-12-3

22. Sever MJ, Kocjan T, Pfeifer M, Kravos NA, Janez A: Short-term combined treatment with liraglutide and
metformin leads to significant weight loss in obese women with polycystic ovary syndrome and previous
poor response to metformin. Eur J Endocrinol. 2014, 170:451-459. 10.1530/EJE-13-0797

23. Sadhir M, Todd M, Omar H: Effect of metformin on body mass index in adolescent females with polycystic
ovary syndrome. J Pain Manag. 2016, 9:35.
https://search.proquest.com/openview/12b3a5c9b61aa31c0af9cfd8a09ed15f/1.

24. Farrell-Turner, Kristen A: Women’s health providers: don’t forget about polycystic ovary syndrome . Am
Psychol. 2015, 70:49-50. 10.1037/a0038610

25. Mohan C, Vannan M, Ali A, Parasuraman S: Evaluation of clinical efficacy of metformin therapy in
polycystic ovary syndrome. J Young Pharm. 2017, 9:277-269.
https://search.proquest.com/openview/d17d37391af5961b2d43ad778d836965/1.

26. Wu H, Ruan X, Jin J, Mueck AO: Metabolic profile of Diane-35 versus Diane-35 plus metformin in Chinese
PCOS women under standardized life-style changes. Gynecol Endocrinol. 2015, 31:548-551.
10.3109/09513590.2015.1029447

2018 Artani et al. Cureus 10(8): e3203. DOI 10.7759/cureus.3203 6 of 6

https://dx.doi.org/10.2147%2FIJWH.S11304
https://dx.doi.org/10.1055/s-0042-119041
https://dx.doi.org/10.1055/s-0042-119041
http://jsogp.net/new/index.php/jsogp/article/view/88
https://www.researchgate.net/profile/Jahan_Ainuddin/publication/275363367_Metformin_for_Preventing_Gestational_Diabetes_in_Women_with_Polycystic_Ovarian_Syndrome/links/567c5ba808ae19758384dfe9/Metformin-for-Preventing-Gestational-Diabetes-in-Women-with-Polycystic-Ovarian-Syndrome.pdf
http://apps.who.int/iris/bitstream/10665/77773/1/WHO_HIS_HSI_Rev.2012.02_eng.pdf
http://apps.who.int/iris/bitstream/10665/77773/1/WHO_HIS_HSI_Rev.2012.02_eng.pdf
https://dx.doi.org/10.1016/j.rbmo.2015.09.015
https://dx.doi.org/10.1016/j.rbmo.2015.09.015
https://dx.doi.org/10.1016/j.rbmo.2016.03.006
https://dx.doi.org/10.1016/j.rbmo.2016.03.006
https://dx.doi.org/10.1186/1477-7827-12-3
https://dx.doi.org/10.1186/1477-7827-12-3
https://dx.doi.org/10.1530/EJE-13-0797
https://dx.doi.org/10.1530/EJE-13-0797
https://search.proquest.com/openview/12b3a5c9b61aa31c0af9cfd8a09ed15f/1
https://search.proquest.com/openview/12b3a5c9b61aa31c0af9cfd8a09ed15f/1
https://dx.doi.org/10.1037/a0038610
https://dx.doi.org/10.1037/a0038610
https://search.proquest.com/openview/d17d37391af5961b2d43ad778d836965/1
https://search.proquest.com/openview/d17d37391af5961b2d43ad778d836965/1
https://dx.doi.org/10.3109/09513590.2015.1029447
https://dx.doi.org/10.3109/09513590.2015.1029447

	Effects of Metformin on Symptoms of Polycystic Ovarian Syndrome Among Women of Reproductive Age
	Abstract
	Background
	Objective
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design and population
	Data collection
	Ethical consideration
	Statistical analysis

	Results
	TABLE 1: Descriptive statistics for the study population (N=100)
	TABLE 2: Comparative observations before and after the administration of metformin

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


