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ABSTRACT

Objective: To determine the frequency of polycystic ovarian syndrome (PCOs) amongst the 
reproductive age women by ultrasound.
Method: This retrospective cross-sectional study was conducted at Dow Institute of Radiology, Dow 
University of Health Sciences, Ojha campus, Karachi. The study period spanned from May - October, 
2017. All women of reproductive age group (18 - 39 years) having complaints of infrequent or prolonged 
menstrual periods or excess male hormone (androgen) levels resulting in excess facial and body hair 
(hirsutism), severe acne or male-pattern baldness were included. A detailed history of past gynecological 
events along with demographic characteristics was also obtained.
Results:  Of total 1500 women, mean age was 28.01 ±5.71 years. PCOs was found positive in 216 
(14.4%) women. Multivariable analysis revealed that age (OR 2.88, 95% CI 1.97-4.19), nulliparity (AOR 
5.03, 95% CI 2.84-8.91), primiparity (AOR 3.14, 95% CI 1.50-6.57), history of hormonal intake (AOR 
1.18, 95% CI 0.72-1.92), and hirsutism (AOR 4.55, 95% CI 2.45-8.46) were significantly more likely 
while weight gain (OR 0.40, 95% CI 0.25-0.63) was significantly less likely to have PCOs.
Conclusion: The findings of our study have showed higher frequency of PCOs. Furthermore, increased 
age, nulliparity, primiparity, history of hormonal intake, and hirsutism were found to be significant 
associated factors. 
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gonadotrophins as well as the insulin resistance in 
each patient. Besides affecting the ovulatory 
cycles (resulting in oligomenorrhea), it may also 
afflict the female with infertility, acne and 

1hirsutism.
NIH proposed “NIH criteria” has gained 

2 
worldwide acceptance. The criteria included 
o l igomenorrhea ,  hyperandrogenism in 
combination with the absence of phenocopies. As 
the presence of polycystic ovaries was not 
included in the original NIH Criteria, another 
meeting was held to include the size and 
morphology of the polycystic ovaries in the 
definition and the criteria were renamed 

3 , 4  
“Rotterdam criteria”. According to the 
Rotterdam criteria , the ovaries would be labeled 

INTRODUCTION

Polycystic Ovary Syndrome (PCOs) is a female 
endocrinopathological disorder that comprises of 
hyperandrogenism, ovulatory dysfunction, and 
sonographic PCOs.  The heterogeneity of the 
syndrome is dependent on the levels of androgens, 
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participants were queried in detail regarding the 
presence of hypertension, diabetes mellitus, any 
menstrual irregularities and a positive history of 
weight gain. The menstrual history was 
emphasized on the most and a detailed 
questioning was done which included the age of 
menarche, time since last menstrual period, 
duration of cycles, any history of missed cycles or 
complete absence of cycles.  Menstrual 
irregularities were defined as; oligomenorrhea as 
intermenstrual interval > 35 days. Regular 
menstruation was defined as 9–16 cycles of 21–35 
days duration within a year and no more than a 4-
days difference in duration between cycles. The 
participants were also examined for the presence 
of acne. They were also questioned about any 
excessive or out of ordinary hair growth that they 
may have noticed in their facial area or on the 
body. 
The participants had pelvic ultrasound scan with 
full bladder. The ultrasound diagnosis of PCOS 
was made on the basis of Europeon Society for 
Human Reproduction (ESHRE) American 
Society of Human Reproduction (ASRM) criteria 
i.e. 10 or more cystic follicles per ovary, varying 

10  in size from 2-9 mm or ovarian volume of 10 cm .
Women were interviewed as well as examined for 
the signs and symptoms of PCOs. The clinical 
diagnosis was based on history, general physical 
examination and ultrasound (US) assessment 
(trans-abdominal in young and unmarried girls 
and transvaginal US  in the married women).

SPSS v. 22 was used for the purpose of statistical 
analysis. Mean and standard deviation was 
calculated for quantitative variables like age and 
age at the time of menarche while frequency and 
percentages were calculated for marital status, 
menstrual status, history of hormonal intake, 
hirsutism, acne, weight gain, parity and ovarian 
morphology. Chi-square test was applied to see 
the association of ovarian morphology with 
baseline characteristics. Binary logistic regre- 
ssion was also applied. All those variables found 
significant in univariable analysis were included 
for multivariable analysis. P-value <0.05 was 
taken as significant.
All procedures followed were in accordance with 
the ethical standards of the responsible committee 
on human experimentation (institutional and 
national) and with the Helsinki Declaration of 
1975, as revised in 2008.

as polycystic morphologically if ≥12 follicles 
measuring 2–9 mm in diameter, or ovarian 
volume >10 ml are found in atleast one ovary. The 
ultrasound examination is very important as it has 
been reported that approximately 20-25% of 
females who have regular ovulating cycles, were 

4found to PCOs.
A trio of studies reported a frequency of 21-22% 
in patients, where ultrasonography was utilized to 

5-7detect the polycystic ovaries. A study reported a 
frequency of 9% and used oligomenorrhea and 

8
hyperandrogenism as the inclusion criteria.  The 
percentage of PCOs reported in South East Asia is 
considerably higher i.e. 52% as compared to the 
frequency was reported to be 20-25% in United 
Kingdom. The high frequency could be a result of 
a multi tude of factors namely genetic, 
environmental as well as the consanguinity in 

9
marriages.
Nonetheless, very little data was available in this 
regard which truly represents the disease 
frequency in Pakistan, Therefore, we conducted 
this study to determine the frequency of PCOs 
amongst the general Pakistani females. As every 
country has its own data relevant to heterogeneity 
in ethnicity, genetic and environmental factors, so 
our  s tudy  wi l l  he lp  the  gynecologis t , 
endocrinologist and physician in better 
management of the condition.

METHODS

This retrospective cross-sectional study 
conducted at Dow Institute of Radiology, Dow 
University of Health Sciences, Karachi. The 

ststudy period spanned from May 1  2017 to 
st

October 31  2017. All women of reproductive age 
group (18 - 39 years) referred to our department 
having complaints of infrequent or prolonged 
menstrual periods or excess male hormone 
(androgen) levels resulting in excess facial and 
body hair (hirsutism), severe acne or male-pattern 
baldness were included. Patients who were 
suffering from any hepatic, renal or any other 
evident endocrinological disorders, had a positive 
history of immuno-suppressive therapy, had a 
positive history of smoking or currently on any 
treatment were excluded. 
The purpose of the study was explained to each 
participants and voluntary informed consent was 
obtained. A detailed history of past gynecological 
events of each patient was also recorded. The 
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Table 1: Comparison of polycystic ovarian 
syndrome with general characteristics of the 
women (n=1500)

Table 2: Regression analysis of factors associated 
with PCOs (n=1500)

RESULTS

Out of total 1500 woman, 834 (55.6%) women 
were presented with ≤28 years of age while 666 
(44.4%) women with >28 years of age (mean age 
28.01 ±5.71 years, range 18-39 years). The mean 
age at the menarche was 12.12 ±0.61 years (range 
11-13 years). Majority of the women (n=1114, 
74.3%) were presented with ≤12 years at the time 
of menarche while 386 (25.7%) women were 
presented with >12 years at the time of menarche. 
Married women were predominantly higher 
(n=1422, 94.8%) as compared to unmarried 
(n=78, 5.2%). Normal menstrual status was found 
in majority (n=1040, 69.3%) women, followed by 
o l i g o m e n o r r h e a  ( n = 2 5 0 ,  1 6 . 7 % ) , 
polymenorrhagia (n=185, 12.3%) while 
amenorrhea was found in only 25 (1.7%) women. 
History of hormonal intake was found 182 
(12.1%), hirsutism in 102 (6.8%), acne in 294 
(19.6%), while weight gain in 698 (46.5%) 
women.    
PCOs was found positive in 216 (14.4%) women. 
(Figure 1) PCOs was found significantly 
associated with age (p-value <0.001), menstrual 
status (p-value <0.001), parity (p-value <0.001), 
history of hormonal intake (p-value <0.001), 
hirsutism (p-value <0.001), and weight gain (p-
value <0.001) while insignificantly associated 
with marital status (p-value 0.683) and acne (p-
value 0.217). (Table 1)
Univariable analysis showed that age (OR 2.81, 
95% CI 2.02-3.90), nulliparity (OR 7.79, 95% CI 
4.51-13.47), primiparity (OR 3.68, 95% CI 1.79-
7.53), history of hormonal intake (OR 2.12, 95% 
CI 1.46-3.09), and hirsutism (OR 3.51, 95% CI 
2.26-5.44) were significantly more likely while 
weight gain (OR 0.564, 95% CI 0.41-0.76) was 
significantly less likely to have PCOs. These 
associations were found similar on multivariable 
analysis as well. (Table 2).
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(27.2%); whereas all patients without PCOs had a 
14

normal menstrual cycle .
In a study by Orio F et al, showed that 141 patients 
agreed to participate in the study. Of the whole 
population studied, 32 women (23%) had 
multifollicular ovaries while 51 (36%) fulfilled 
the echographic criteria for the diagnosis of 
PCOs. The remaining number of subjects, 58 

15
(41%), had a normal ovary morphology.  The 
difference in the reported percentages of 
polycystic ovaries could be because of ethnicity 
and environmental factors. Ultrasound of the 
pelvis plays an important role both for detection 
of polycystic ovaries as well as for the identifying 
androgens that give rise to the ovarian tumors and 

1 6  sexual development abnormalities. It is 
recommended that even if a single follicle is 
identified that is >10mm in diameter, then 
ultrasound should be repeated again later for the 
calculation of ovarian volume and area. The 
classical ultrasound features of PCOS include 
peripheral distribution of follicles in “string of 

17
pearls” and hyperechogenicity of the stroma.  In 
our study, 82.4% of cases were found to have >10 
follicles which were >2-9 mm in diameter in 
comparison to a Saudi study which reported that 
12 or more 2–9 mm follicles were found in 97 

18 
(89.8%) cases. This finding gives validity to the 
theory of follicular arrest that proposes the 
inability of the antral follicles to selected and then 

19 
dominant follicle in PCOS. Majority of authors 

20have decided the threshold of 10 antral follicles  
21while fewer have kept it at 15.  This little 

difference could be due to operator dependent 
error. 
In our study, the ovarian volume was measured by 

3the 3D scan and found to be 8.83cm . In 
comparison a study by Kyei Mensah et al. 
included three groups: first group included 24 
women with regular menstrual cycles and 
polycystic ovaries observed on ultrasound, 
second group included 26 women with diagnosed 
PCOS while third group comprised of 50 women 
with regular menstrual cycles and normal ovaries 
as observed on ultrasound. It was reported that the 
total ovarian volume was found to be 15.7-16.1 

3 3
cm in polycystic ovaries as compared to 11cm  in 

22women with normal ovaries. . Birdsall and 
Farquhar have reported a positive correlation 

6
between polycystic ovaries and ovarian volume.
In the general population, the frequency of PCOs 

7 23
have been reported to be 20-33%.  Rodin et al.  
has reported that the highest frequency of PCOs is 

DISCUSSION

In our study the frequency of PCOS reported in 
39.6% of patients who had oligomenorrhea 
followed by PCOS in 13 % patients with 
polymenorrhea. The reason for this wide range is 
because it depends on the nature of the group that 
is under observation. It is expected that if the 
group under study has been included based on the 
presence of the symptoms that are found to be 
associated with PCOS, then the frequency will be 

3greater in comparison to the general population.  
In comparison, Adam et al. reported similar 
frequency of PCOS in amenorrhic patients which 
increased to much higher level in oligomenorrhic 
patients and in those who had complained of 
hirsutism but had regular cycles. Another study by 
Kelekci KH et al reported that lower frequency of 
PCOS in all women included in study but in the 
acne group, the frequency of PCOS was similar to 

11 
our results. These differences in frequency of 
PCOS are likely due to cultural and environ 
mental factors.
In our study, the frequency of hirsutism was found 
to be 34.3%. In comparison, a Greek study 
reported the co-presence of hirsutism and PCOS 

8
in lower percentage of population.  The difference 
in the reported percentages of hirsutism could be 
because of the alternate methodologies as well as 
different selection criterias. 
In another study by Ogueh O et al, PCOs were 
present in less number of the women. On average 
women with PCO were younger (30.3 v 35.0 
years) and more likely to present with amenorrhea 
(33.3 v 7.6 ) than women without PCO, but there 
was no other statistically significant differences 
between the two groups. This study suggests that 

12Nigerian women have a low incidence of PCOs.
In our study, the presence of polycystic ovaries 
was reported in 14.4% of the patients which is 
lower in comparison to a study by Jalilian et al. 
who reported very high frequency of polycystic 

13 
ovaries in the Iranian women using ultrasound
while Farquhar also recorded slight higher 
frequency in a study population of 255 healthy 

6 women.
In a study by Meyoshi A et al, Ultrasound 
identified PCOs in 11 patients (52.4%) and these 
patients also had higher levels of the androgen 
dehydroepiandrosterone sulfate (DHEA-S) than 
those without PCOs. Of the patients with PCOs, 
five presented menstrual irregularities (45.5%) 
and three met the Japanese criteria for PCOs 
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found amongst the South Asian immigrant 
women in United Kingdom, which was found to 
be 52%. 
Few limitations need consideration. Our study 
was a single institution study. We did not evaluate 
the association of PCOs with the ethnicity. 
Recently studies are published which have also 
studied ethnicity as one of the detrimental 

24,25
factor.  Therefore, it is recommended that 
further multicenter studies focusing on ethnicity 
should be carried out in our population. 
Moreover, the high frequency reported in our 
region warrants the need for further research for 
the risk factors responsible for the disease as well 
as probable health consequences in the long run to 
help in the reduction of the morbidity and 
mortality that is associated with the disease.

CONCLUSION

The findings of our study showed higher 
frequency of PCOs. Furthermore, increased age, 
nulliparity, primiparity, history of hormonal 
intake, and hirsutism were found to be  significant 
associated factors. 

REFERENCES

1.     Stein IF, Leventhal ML. Amenorrhea associated with bilateral 
polycystic ovaries. Am J Obstet Gynecol 1935; 29:181-91

2.   Zawadski JK, Dunaif A. Diagnostic criteria for polycystic 
ovary syndrome; towards a rational approach. In: Dunaif A, 
Givens JR, Haseltine FP, Merriam GR, eds. Polycystic Ovary 
Syndrome. Boston: Blackwell Scientific 1992: 377-84.

3.   Adams J, Polson DW, Franks S. Prevalence of polycystic 
ovaries in women with anovulation and idiopathic hirsutism. 
Br Med J 1986; 293:355-9.

4.    Artini PG, Di Berardino OM, Simi G, Papini F, Ruggiero M, 
Monteleone P, et al. Best methods for identification and 
treatment of PCOS.  Minerva Ginecol 2010; 62:33-48. 

5.  Clayton RN, Ogden V, Hodgkinson J. How common are 
polycystic ovaries in normal women and what is their 
significance for the fertility of the population? Clin 
Endocrinol. 1992; 37:127-34.

6.     Farquhar CM, Birdsall M,  Manning P, Mitchell J M,  France 
JT. The prevalence of polycystic ovaries on ultrasound 
scanning in a population of randomly selected women. Aust 
N Z J Obstet Gynecol 1994; 34:67-72.

7.   Polson DW, Adams J, Wadsworth J. Polycystic ovaries- a 
common finding in normal women. Lancet 1988; 1:870-2.

8.   Diamanti-Kandarakis E, Kouli C, Tsianateli T. A survey of 
PCOS in the Greek island of Lesbos: hormonal and metabolic 
profile. in the Greek island of Lesbos: hormonal and 
metabolic profile. J Clin Endo Metabol 1999; 84:4006–11.

9.  Yildiz BO, Yarali H, Oguz H, Bayraktar M. Glucose 

intolerance, insulin resistance, and hyperandrogenemia in 
first degree relatives of women with polycystic ovary 
syndrome. J Clin Endocrinol Metab 2003; 88:2031-6.

10. Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus   
Workshop Group. Revised 2003 consensus on diagnostic 
criteria and long-term health risks related to polycystic ovary 
syndrome. Fertil Steril 2004; 81:19-25.

11.  Kelekci Kh, Kelekci S, Incki K, Ozdemir O, Yilmaz B., 
Kelekci S, Incki K, Ozdemir O, Yilmaz B. Ovarian 
morphology and prevalence of polycystic ovary syndrome in 
reproductive aged women with or without mild acne. Int J 
Dermatol. 2010; 49:775-9.

12.   Ogueh O, Zini M, Williams S, Ighere J. The prevalence of 
polycystic ovary morphology among women attending a new 
teaching hospital in southern Nigeria. Afr J Repord Health  
2014; 18:160-3. 

13.  Jalilian A, Kiani F, Sayehmiri F, Sayehmiri K, Khodaee Z, 
Akbari M. Prevalence of polycystic ovary syndrome and its 
associated complications in Iranian women: A meta-analysis. 
Iran J Reprod Med 2015; 13:591-604.

14.  Miyoshi A, Nagai S, Takeda M. Ovarian morphology and 
prevalence of polycystic ovary syndrome in Japanese women 
with type 1 diabetes mellitus. J Diabetes Investig 2013; 
4:326-9. 

15.  Orio F, Palomba S, Carbone M, Muscogiuri G. Prevalence of 
polycystic ovary morphology in a region of South Italy. J 
Ultrasound 2016; 19:301-2.

16.  Franks S. Polycystic ovary syndrome in adolescents. Int J 
Obesity 2008; 32:1035–41.

17.   Blank SK, Helm KD, McCartney CR, Marshall JC. Polycyst -
ic ovary syndrome in adolescence. Ann N  Y Acad Sci 2008; 
1135:76–84.

18.   Guraya SS. Prevalence and ultrasound features of polycystic 
ovaries in young unmarried Saudi females. J Micros 
Ultrastruct 2013; 1:30-4.

19.   Franks S, Gilling-Smith C, Watson H, Willis D. Insulin action 
in the normal and polycystic ovary. Endocrinol Metab Clin 
North Am 1999; 28:361–78.

20.   Takahashi K, Eda Y, Abu-Musa A, Okada S, Yoshino K, Kitao 
M. Transvaginal ultrasound imaging, histopathology and 
endocrinopathy in patients with polycystic ovarian 
syndrome. Hum Repro 1994; 9:123-6.

21.   Fox R, Corrigan E, Thomas PA and Hull MGR The diagnosis 
of polycystic ovaries in women with oligo-amenorrhoea: 
predictive power of endocrine tests. Clin Endo 1991; 
34:127–31.

22.   Kyei-Mensah AA, Lin Tan S, Zaidi J, Jacobs HS. Relation -
ship of ovarian stromal volume to serum androgen 
concentrations in patients with polycystic ovary syndrome. 
Hum Repro 1998; 13:1437-41. 

23. Rodin DA, Bano G, Balnd JM, Taylor K, Nussey SS. 
Polycystic ovaries and associated metabolic abnormalities in 
Indian subcontinent Asian Women. Clin Endocrinol 2002; 
49:91-2.

24.   Rackow BW, Brink HV, Hammers L, Flannery CA, Lujan M- 
E, Burgert TS. Ovarian Morphology by Transabdominal 
Ultrasound Correlates With Reproductive and Metabolic 
Disturbance in Adolescents With PCOS. J Adolesc Health 
2018; 62:288-93.

25.  Louwers YV, Lao O, Fauser BC, Kayser M, Laven JS. The 
impact of self-reported ethnicity versus genetic ancestry on 
phenotypic characteristics of polycystic ovary syndrome 
(PCOS).  2014; 99:E2107-16.J Clin Endocrinol Metab

57Journal of the Dow University of Health Sciences Karachi 2018, Vol. 12 (2): 53-57

Frequency of Polycystic Ovaries Syndrome in Reproductive age women


	26: Article 6
	Page 27
	Page 28
	Page 29
	Page 30

