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Abstract

Background: Polycystic ovary syndrome (PCOS) is a common hormonal disorder in women that
causes irregular periods and excess male hormones (androgens) leading to symptoms such as acne and
unwanted hair growth. Although previous research hinted at the potential of vitamin E to improve
PCOS, this study aimed to explore its effectiveness in managing symptoms among Iraqi women.
Methods: A cross-sectional study was conducted and 73 women with PCOS from two hospitals in
Baghdad were recruited between April and October 2023. They collected data through interviews,
questionnaires, and physical measurements to assess the characteristics of the participants, the
symptoms of PCOS, and the body composition (BMI). Medical records provided information on the
duration of symptoms and lifestyle changes. Blood tests evaluated hormone levels, blood sugar control
(HbAXc), and cholesterol profiles. Finally, they compared the health outcomes of women taking
vitamin E supplements with those who did not.

Results: More than 30% of the participants incorporated vitamin E into their PCOS management. In
particular, most were overweight or obese. Interestingly, vitamin E supplementation was associated
with a significant decrease in androgenic symptoms such as hair loss (p=0.017), weight gain (p = 0.04),
and acne (p=0.016). Furthermore, women taking vitamin E had lower levels of hormones associated
with PCOS, including luteinizing hormone (LH, p<0.001), prolactin (p<0.001), and testosterone
(p=0.015). This suggests potential benefits for hormonal regulation. Furthermore, HbAlc, a marker of
long-term blood sugar control, was significantly lower in the vitamin E group (p=0.005). However, no
significant impact on cholesterol, triglycerides, or fasting blood sugar levels was observed.

Conclusion: This study found promising evidence for vitamin E supplementation to manage PCOS
symptoms. Women taking vitamin E reported less frequent androgenic symptoms such as hair loss,
weight gain, and acne. Furthermore, their blood work showed improved hormonal profiles and better
long-term blood sugar control. However, no significant effects were observed on blood cholesterol,
triglycerides, or immediate blood sugar levels.
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Introduction

Polycystic ovary syndrome (PCOS) is the most prevalent endocrine and metabolic disorder
that affects women of childbearing age. Characterized by its heterogeneous nature, PCOS
presents with signs and symptoms of androgen excess, including acne, hirsutism, and
androgen-dependent alopecia. Ovarian dysfunction, manifested by chronic oligo-anovulation
and elevated serum levels of luteinizing hormone (LH), is another hallmark feature of the
syndrome [,

The etiology of PCOS remains elusive, although strong evidence suggests epigenetic and
environmental influences, such as diet and lifestyle factors. Importantly, PCOS is frequently
associated with abdominal adiposity, insulin resistance, metabolic disorders, obesity, and
increased cardiovascular risk factors I 2, With a prevalence that reaches up to 18%
according to Rotterdam criteria 1, PCOS represents a significant public health concern.
Conventional treatment approaches for PCOS are not without limitations, highlighting the
need to explore complementary and alternative therapies . These include traditional
Chinese medicine, medicinal foods, immunotherapy, diet therapy, vitamin therapy, spa
therapy, psychotherapy, and oxygen therapy [, Lifestyle modifications are well established
as the cornerstone of PCOS management, particularly for women seeking to improve their
quality of life I,
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In recent years, the use of nutritional supplements to treat
PCOS has gained significant traction [& 71,

Vitamin E, a well-known antioxidant, emerges as a
promising nutritional supplement with potential benefits in
the management of PCOS. It plays a crucial role in various
aspects of reproduction, acting as a scavenger of oxygen-
free radicals and promoting a balanced antioxidant state
essential for normal physiological function within the
reproductive system [, Emerging evidence suggests that
vitamin E supplementation can significantly reduce serum
total cholesterol and triglyceride levels, improve insulin
resistance, and lower the free testosterone index [l
Furthermore, recent research indicates its potential to
improve endometrial thickness in women with unexplained
infertility (101,

Animal studies have demonstrated the restorative potential
of vitamin E in ovarian tissue in PCOS. The presence of
follicles in various stages of development, a normal
granulosa layer, different thecal layers, and corpora lutea
within the ovaries of vitamin E-treated animals suggests its
ability to promote normal oogenesis and restore a healthy
estrous cycle M, Furthermore, higher levels of vitamin E
have been linked to a lower risk of developing PCOS or a

reduced susceptibility to key pathways involved in its onset
12

Objective
The present study aims to investigate the role of vitamin E
in the management of polycystic ovary syndrome.

Methods

Study design: This study used a cross-sectional design to
investigate the role of vitamin E in the management of
polycystic ovarian syndrome (PCOS).

Setting and study time: The research was carried out from
April to October 2023 in gynecological and obstetric
outpatient clinics of the Baghdad Teaching Hospital and the
Al-Yarmouk Teaching Hospital.

Sampling Technique: A convenience sampling approach
was used. All women diagnosed with PCOS during the
study period in these facilities were invited to participate.

Study Population: The inclusion criteria included women
diagnosed with PCOS by a qualified physician. A total of 73
patients completed the study after providing informed
consent and meeting all data collection requirements.

Data Collection Instruments

= Structured Questionnaire: A questionnaire developed
by the researcher evaluated demographic details (age,
education, occupation, social status). The reliability and
validity of the questionnaire were established by
reviewing by nutrition, community medicine, and
family medicine specialists.

=  Anthropometric measurements: Weight (kg) using a
Uniscale, height (cm), and waist circumference (cm)
were measured during the first visit. Body mass index
(BMI) was calculated using the formula BMI = weight
(kg) / height (m?). BMI categories were defined as
underweight (<18.5 kg/ m?), normal (18.5-24.9 kg/ m?),
overweight (25-29.9 kg /m?), and obese (> 30 kg/ m?).

= Review of medical records: Data on PCOS symptoms,
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duration of symptoms, and lifestyle modifications
implemented to manage symptoms were extracted from
patient medical records.

= Laboratory Investigations: The hormone profile,
glycemic index, and lipid profile were assessed by
blood tests.

Data Analysis: Data entry and analysis were performed
using SPSS version 26 software. Categorical variables were
presented as frequencies and percentages. Associations
between categorical variables were analyzed using Pearson's
chi-square independence test. The numerical variables were
presented as means and standard deviations. Independent t-
tests were used to compare mean laboratory test levels
between women taking vitamin E supplements and those not
taking them. A significance level of alpha < 0.05 was
applied.

Ethical Considerations & Approval: The study protocol
was approved by the Iragi Ministry of Health and the
Supervisory Committee of the Arab Board of Health
Specializations. Communication was carried out with both
the Baghdad Teaching Hospital and the Al-Yarmouk
Teaching Hospital to conduct the study in the selected
hospitals. Informed consent was obtained verbally from all
participants before starting data collection. The study
adhered to the ethical principles outlined in the Declaration
of Helsinki.

Data availability: Due to ethical considerations and privacy
concerns, the data of individual participants cannot be
publicly shared.

Results

An analysis of the baseline demographic characteristics in
Table 1 revealed a high degree of comparability between
women taking vitamin E supplements (N=22) and those
who did not take them (N=51). There are no statistically
significant differences in age (p-value = 0.93), educational
level (p-value = 0.936), occupation (p-value = 0.964) or
social status (p-value = 0.964). The majority of participants
fell within the 30-45-year age range (around 64%), with
similar proportions across education levels (one-third each
for secondary, college, and higher degrees). Employed
individuals formed the largest occupational group (around
74%), followed by housewives (around 16%) and students
(around 10%). Social status also mirrored these trends, with
roughly equal proportions of single (38%), married with
children (27%), and married without children (34%).
Interestingly, while the BMI categories did not show
significant differences (p-value = 0.966), a noteworthy
finding emerged. Most of the participants in both groups fell
outside the normal weight range. Approximately 37% were
classified as normal weight, with similar proportions
classified as overweight (29%) and obese (34%). Waist
circumference also did not show significant differences (p-
value = 0.384), with an average of around 95-97 cm for both
groups.

This high degree of baseline comparability strengthens the
internal validity of the study. Since no significant
demographic differences were observed, any changes in
outcomes after intervention (vitamin E supplementation)
can be more confidently attributed to the treatment itself,
assuming that appropriate randomization procedures were
implemented.
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Table 1: Demographic characteristics of the included women, N=73.

Variables Patients on Vit. E N=22 Not on Vit. E N=51 Total N=73 P_value 2
N (row %) N (row %) N (col. %)
Age groups
<30 years 8 (36.4) 18 (35.3) 26 (35.6) 0.93
30 - 45 years 14 (63.6) 33 (64.7) 47 (64.4) )
Education
Secondary 8 (36.4) 17 (33.3) 25 (34.2)
College 8(36.4) 18 (35.3) 26 (35.6) 0.936
Higher degree 6 (27.3) 16 (31.4) 22 (30.1)
Occupation
Employee 16 (72.7) 38 (74.5) 54 (74)
Housewife 4 (18.2) 8 (15.7) 12 (16.4) 0.964
Student 2(9.1) 5(9.8) 7(9.6)
Social status
Single 8 (36.4) 20(39.2) 28 (38.4)
Married with children 6 (27.3) 14 (27.5) 20 (27.4) 0.964
Married with no children 8 (36.4) 17 (33.3) 25 (34.2)
Body mass index classes
Normal 8 (29.6) 19 (70.4) 27 (37)
Overweight 6 (28.6) 15 (71.4) 21 (28.8) 0.966
Obese 8(32) 17 (68) 25(34.2)
Mean = SD Mean = SD Mean = SD P-value ®
Waist circumference (cm) 94.8+£12.2 97.5+11.8 96.6+11.8 0.384

3 Pearson’s Chi-square test, ® Independent t-test

, SD: standard deviation

Table 2 sheds light on the characteristics of the study
participants with PCOS, classified according to their
vitamin E supplementation status. This information provides
valuable information on the baseline presentation of PCOS
in the study sample.

More than half of the participants in both groups (around
53%) reported experiencing PCOS symptoms for more than
five years, suggesting a chronic condition for a substantial
part of the population. Interestingly, the duration of
symptoms did not differ significantly between the groups
(p-value = 0.945). Although most of the participants in both
groups experienced various symptoms of PCQOS, some
notable differences emerged. The group without vitamin E
exhibited a higher prevalence of irregular menstrual cycles
(74.5% vs. 54.5%), although this difference did not reach
statistical significance (p-value = 0.092). However,
statistically significant differences were observed for
specific symptoms. Hair loss/thinning (p-value = 0.017),
weight gain (p-value = 0.04), and acne/oily skin (p-value =
0.016) were more prevalent in the nonvitamin E group
compared to the vitamin E group. This pattern suggests that
vitamin E supplementation might be associated with a lower

prevalence of these particular symptoms. The difficulty of
getting pregnant also showed a trend toward being more
common in the nonvitamin E group (87.1% vs. 64.3%), but
more research is needed to confirm this potential association
(p-value = 0.077).

Interestingly, both groups adopted similar lifestyle
modification approaches to manage their symptoms,
regardless of vitamin E supplementation. Weight loss was a
common strategy used by a large proportion of participants
in both groups (around 72%). No statistically significant
differences (p-value > 0.05) were observed between the
groups in weight loss efforts, adherence to a balanced diet,
regular exercise, or current level of physical activity.
Similarly, no significant differences were found in eating
habits (processed food/sugar beverage consumption, portion
control, or stress management techniques).

A significant proportion of participants in both groups
(around 36%) reported experiencing insufficient sleep
regularly. No statistically significant differences (p-value >
0.05) were also observed between the groups regarding
sleep patterns or the use of medications, hormonal therapy,
or supplements for the management of symptoms.

Table 2: Symptoms and lifestyle of the included women, N=73.

Svmptoms Patients on Vit. E N=22|Not on Vit. E N=51| Total N=73 P-
ymp N (col. %) N (col. %) N (col. %) |value
Duration of PCOS symptoms
<2 years 8 (36.4) 18 (35.3) 26 (35.6) 0.945
2-5 years 2(9.1) 6 (11.8) 8 (11)
>5 Years 12 (54.5) 27 (52.9) 39 (53.4)
Symptoms
Irregular menstrual cycle 12 (54.5) 38 (74.5) 50 (68.5) 0.092
Excessive hair growth 11 (50) 37 (72.5) 48 (65.8) 0.062
Hair loss or thinning 9 (40.9) 36 (70.6) 45 (61.6) 0.017%
Weight gain 9 (40.9) 34 (66.7) 43 (58.9) 0.04*
Acne or oily skin 8 (36.4) 34 (66.7) 42 (57.5)  |0.016%
Difficulty getting pregnant (from married women) 9/14 (64.3) 27/31 (87.1) 36/45 (80) 0.077
Lifestyle changes to manage symptoms
Weight loss efforts 16 (72.7) | 37 (72.5) | 53(72.6) [0.987
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Regular exercise 10 (45.5) 25 (49) 35 (47.9) 0.78
Balanced diet 9 (40.9) 26 (51) 35 (47.9) 0.429
The current level of physical activity

Sedentary (little to no physical activity) 14 (63.6) 31 (60.8) 45 (61.6)

Lightly active (occasional exercise) 6 (27.3) 14 (27.5) 20 (27.4) 0.941
Moderately active (exercise 2- 3 times/week) 2(9.1) 6 (11.8) 8 (11)
Consumption of processed or sugary foods and beverages
Regularly 6 (27.3) 14 (27.5) 20 (27.4) 0.998
Frequently 6 (27.3) 13 (25.5) 19 (26)

Occasionally 6 (27.3) 14 (27.5) 20 (27.4)

Rarely 4(18.2) 10 (19.6) 14 (19.2)
Monitor of portion sizes during meals 8 (36.4) 20 (39.2) 28 (38.4) 0.818

Engagement in stress reducing activities. (Hobbies, yoga, meditation)
Once/week 2(9.1) 5(9.8) 7 (9.6) 0.924
Rarely 20 (90.9) 46 (90.2) 66 (90.4) )
Getting enough sleep on a regular basis (7-9) hours per night

No 8 (36.4) 18 (35.3) 26 (35.6)
Occasionally 8 (36.4) 18 (35.3) 26 (35.6) 0.938

Yes 6 (27.3) 15 (29.4) 21 (28.8)
Taking medication, hormonals;r;ﬁ;)atg)r/nts)r supplement to manage your 16 (72.7) 36 (70.6) 52 (71.2) 0.835

*Significant by Pearson’s Chi-square test

Table 3 examines key health markers in women with PCOS
who received vitamin E supplementation (N=22) compared
to those who did not (N=51). The findings suggest potential
benefits for vitamin E in the management of PCOS
symptoms, particularly about hormonal imbalances and
blood sugar control.

The hormonal profile revealed significant reductions in the
levels of luteinizing hormone (LH) (p<0.001) and Prolactin
(p<0.001) levels in the vitamin E group compared to the
control group. Since elevated LH is associated with PCOS,
its decrease suggests a possible advantage of vitamin E in
the regulation of ovarian androgen production, a hallmark of
PCOS. Similarly, lower levels of prolactin can contribute to
improved menstrual regularity, which is often disrupted in
PCOS.

Furthermore, the vitamin E group showed statistically
significant reductions in serum testosterone (p = 0.015).
However, the magnitude of this decrease is relatively small,

warranting further investigation of its clinical significance
and possible dose-dependent effects. Interestingly, follicle
stimulating hormone (FSH) levels did not show significant
differences between the groups (p = 0.375).

Although fasting blood glucose levels were lower in the
vitamin E group (p=0.075), this difference did not reach
statistical significance. However, glycated hemoglobin
(HbAlc), a marker of long-term blood sugar control,
showed a statistically significant difference (p=0.005).
Women taking vitamin E had lower HbAlc levels,
suggesting a potential benefit in the of management chronic
blood sugar levels.

The analysis of the lipid profile did not reveal significant
differences in cholesterol, triglycerides, or HDL levels
between the groups. This suggests that vitamin E
supplementation, in the dose used in this study, may not
significantly affect lipid profiles in women with PCOS.

Table 3: Comparison of hormones, glycemic indices, and lipid profile for women, according to their taking of vitamin E, n=73.

Variables Patients on Vit. E N=22 Not on Vit. E N=51 P-value
Mean + SD Mean + SD
Hormones
Luteinizing Hormone (mIU/ml) 6.1+3.2 12.3+7.1 <0.001**
Follicular Stimulating Hormone (mIU/ml) 8.3+2.4 9.1+3.6 0.353
Serum Prolactin (ng/ml) 13.8+6.7 27.4+10.8 <0.001**
Serum Testosterone (ng/ml) 0.7+0.2 0.8+0.2 0.015*
Glycemic indices
Fasting blood glucose (mg/dl) 86.4+8 100.1+35.2 0.075
Glycated hemoglobin (HbA1c) (%) 4.9+0.4 5.4+0.6 0.005**
Lipid profiles
Serum Cholesterol mg/dL 135.3+20.2 146.7+39 0.2
Serum Triglyceride mg/dL 130.5+70.7 143.2+81.9 0.508
Serum high density lipoprotein mg/dL 43.6x7.2 43.4%6.9 0.886

SD: standard deviation, *Significant at 0.05 level, ** Significant at 0.01 level by Independent t-test

Discussion

Previous research suggests that vitamin E supplementation
can improve insulin resistance, reduce cardiovascular risk,
and positively impact lipid profiles in women with PCOS [**
41, However, the current study did not observe significant
weight changes, body mass index (BMI), or waist
circumference after supplementation. These findings are

consistent with several studies conducted in Iran 571 and
China [*8l, On the contrary, Ebrahimi et al. reported a small
but statistically significant decrease in BMI for patients
taking vitamin E supplements 29,

Regarding the antiandrogenic effects of vitamin E, Yalle-
Vasquez et al. discussed its potential, which is consistent
with the present study 1. Androgenic symptoms such as
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hair loss, weight gain, and acne were significantly less
prevalent in the vitamin E group compared to the control
group. However, the studies by Shokrpour et al. and
Sadeghi et al. did not find a significant association between
vitamin E and these symptoms [?%.22],

Vitamin E exhibits some hormone-like properties. It is
proposed to mitigate the negative effects of elevated
testosterone by mimicking progesterone actions 3. The
double-blind placebo-controlled trial by lzadi et al.
demonstrated the positive effects of vitamin E
supplementation on sexual hormone levels in PCOS patients
(51, Similarly, the current study observed significantly lower
levels of LH, prolactin, and testosterone in the vitamin E
group, but no significant differences in FSH levels.

The antioxidant properties of vitamin E have been
associated with improved glycemic control by potentially
hindering glucose oxidation and reducing the risk of
diabetes and hyperglycemia 24, However, some randomized
controlled trials contradict this notion 15 7 251 Although
fasting blood glucose in the current study remained
unaffected by vitamin E, glycated hemoglobin (HbAlc), a
marker of long-term blood sugar control, was significantly
lower in the vitamin E group. These findings are supported
by other randomized trials that demonstrate the positive
impact of vitamin E on HbA1c in patients with PCOS 28],
The current study did not reveal significant differences in
lipid profiles between the vitamin E and control groups.
This aligns with the findings of Izadi et al. and Zhang et al.
(27, 281 However, it contradicts several Iranian studies in
which the antioxidant effects of vitamin E significantly
improved lipid profiles in patients with PCOS [24- 26, 29].
This inconsistency could be attributed to differences in
study settings, including the duration of vitamin E intake
and the lack of longitudinal data on women's health
parameters in the current study.

Conclusion

The study explored the potential of vitamin E potential for
PCOS management, revealing promising benefits. Vitamin
E supplementation was associated with less hair loss, weight
gain, and acne, possibly due to its anti-androgenic effects.
Furthermore, women taking these supplements showed
significantly lower levels of hormones such as LH,
prolactin, and testosterone, which could improve menstrual
regularity and reduce androgen production. Importantly,
vitamin E supplementation significantly reduced HbAlc,
indicating potential benefits for long-term control of blood
sugar in patients with PCOS. However, the study did not
find a significant impact on body weight, BMI, waist
circumference, lipid profile, or fasting blood sugar levels.
This study suggests that vitamin E may help to manage
some symptoms of PCOS, but more evidence is needed.
Future well-designed randomized controlled trials are
crucial to confirm these initial findings. More research
should explore the ideal dosage and duration of vitamin E
supplementation for PCOS patients. Furthermore, it is
essential to investigate how vitamin E affects androgenic
symptoms, hormone levels, and blood sugar control. Finally,
longitudinal studies are needed to understand the long-term
impact of vitamin E on various markers of PCOS. Overall,
this study provides a promising starting point, but more
robust  research is needed before  definitive
recommendations can be made for clinical practice.
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