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Premenstrual Syndrome



Premenstrual Syndrome (PMS)

1) Symptoms 

2) Definition and prevalence

3) Nutrition and management of PMS

• Evening primrose oil, calcium, magnesium, Vitamin B6, 
Vitamin E

4) Conclusion



Premenstrual symptoms – Luteal phase of cycle

• Premenstrual symptoms begin at or after ovulation (mid-

way through the cycle) and gradually worsen during the 

luteal phase (i.e. the second half of the cycle)



Premenstrual symptoms – Affective/emotional

• Irritability

• Angry outbursts

• Depression

• Anxiety

• Confusion

• Social withdrawal

• Oversensitivity



Premenstrual symptoms – Somatic/physical

• Breast tenderness

• Abdominal bloating

• Headache

• Swelling of extremities

• Lower limb pain

• Acne

• GI upset



Premenstrual symptoms – Somatic/physical ctd.

• Appetite changes

• Food cravings



Premenstrual syndrome – Definition & Prevalence

• Definition: a consistent pattern of emotional and 
physical symptoms occurring only during the luteal 
phase of the menstrual cycle that are of sufficient 
severity to interfere with some aspects of life.  

• Prevalence:

– up to 85% of women experience premenstrual 
symptoms

– estimated prevalence of PMS is 2-10%



Diagnosis of PMS

• Requires tracking symptoms for at least two consecutive 

cycles

• ......looking for a consistent pattern of emotional and 

physical symptoms occurring only during the luteal phase of 

the menstrual cycle that are of sufficient severity to interfere

with some aspects of life.  



Management of PMS: Use of conventional and 
complementary therapy

Domoney et al. Gynecol Endocrinol 2003; 17: 13-18

• Anonymous questionnaire, 100 
women attending a specialist 
PMS clinic in UK 

• 91% had used at least one 
form of complementary therapy 
for the mgt of PMS symptoms 

• Mean no. of therapies was 3.2

• Half felt that these therapies 
had been of benefit............. 
(but there is a strong placebo 
effect in PMS)



Management of PMS – the nutrition evidence base

(Last search date for evidence - April 2008)



Whelan et al. Can J Clin Pharmacol 2009;16:e430-e431

Identified 62 vitamins, minerals or herbs for which some 
claims of benefit for PMS had been made in the 

literature



Whelan et al. 2009: Summary



RCTs since the Whelan systematic review....



Rocha-Filho et al. Reproductive Health 2011

• Randomised, double-blind, placebo-controlled trial

• Two doses of essential fatty acids and a placebo

• For 6 consecutive cycles 

• 1g capsules containing: 210 mg gamma linoleic acid; 175 mg 
oleic acid; 345mg linoleic acid, 250mg other PUFAs, 20mg 
Vitamin E

• Recruited 120 women with PMS

• Randomised to 1g EFAs/d; 2g EFAs/d; or placebo (1g 
mineral oil)



Rocha-Filho et al. Reproductive Health 2011

• Administration of 1g or 2g EFAs resulted in a significant 
decrease in symptom scores

• There was a statistically significant difference between the 1g 
or 2g EFAs compared to placebo

• The difference was already evident at 3 months and became 
more apparent after 6 months

• Change noted in placebo gp reached plateau at 3 months



Chocano-Bedoya et al. Dietary B vitamin intake and 
incident PMS. Am J Clin Nutr 2011; 93(5):1080-6 

• Nurses Health Study II cohort

• Nested case control

• Intakes B1 and B2 from food sources inversely associated 
incidence PMS:

– B1: 25% reduced risk
– B2: 35% reduced risk

• Supplemental B vitamin intake not associated with lower risk 
PMS

• Low-fat dairy – good source Ca + B2 



Conclusion

• Based on evidence from randomised controlled trials 
conducted to date:
– Effective for PMS: Calcium - 1000-1200mg/d – all symptom 

domains – equates to approx 4 servings dairy/d
– Equivocal evidence: Vitamin B6
– Limited evidence but warranting further study: Vitamin E, 

magnesium, essential fatty acids
– Not effective: Evening primrose oil

• Recent nested case-control study indicates vitamin B1 and 
vitamin B2 may be worthy of investigation – evidence indicates 
food sources most important



Polycystic Ovary Syndrome (PCOS)



Polycystic Ovary Syndrome (PCOS)

• Prevalence

• Clinical features

• Diagnosis

• Lifestyle management 

• Conclusion





Clinical features PCOS: Reproductive

• Reproductive features include:

– Polycystic ovaries

– Anovulation (lack of ovulation) 

– Irregular menstrual cycles

– Clinical hyperandrogenism (elevated circulating male hormones or
androgens such as testosterone) 

– Biochemical hyperandrogenism (effects of androgens on body 
tissues including hirsutism or excess hair growth; acne) 

– Infertility

www.womenshealth.org



Clinical features PCOS: Metabolic

• Metabolic features include:
– Obesity ~50% PCOS pts obese (exacerbates biochemical & clinical 

abnormalities of PCOS)

– Insulin resistance – strong association with PCOS 

– Increased risk (3-7 times) of type 2 diabetes

– Increased risk cardiovascular disease (CVD)? 
• More atherogenic lipid profile [↓ HDL cholesterol; ↑ total cholesterol ↑

triglycerides); high blood pressure; worsened blood vessel function] 

– Increase in the prevalence of the metabolic syndrome (a clustering of 
risk factors for CVD)

– Pregnancy complications:
• Spontaneous abortions (high BMI/PCOS pts); small for gestational age
• Impaired glucose tolerance; gestational diabetes; hypertension



Clinical features PCOS: Psychosocial – body 
image, self esteem, depression, anxiety

ð PCOS has a significant negative impact on health-related 
quality of life

ð PCOS affects women both psychologically and physically 

Fertility and Sterility. 2011; 6(2):452-8. 



PCOS Diagnosis

• Difficult to diagnose

– Heterogeneous endocrine disorder

– Symptoms vary over time

• Syndrome – no single criteria sufficient for diagnosis – polycystic 
ovaries are not enough to diagnose PCOS

• Rotterdam criteria, 2003:

Based on presentation with any two of the three criteria of:
• hyperandrogenism 
• irregular anovulatory periods (menstrual dysfunction)
• or polycystic ovaries on ultrasound, with exclusion of related 

reproductive disorders
Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop 
Group. Fertility and Sterility 2004;;81:19-25.



Management of PCOS

• Management of PCOS

– Restore regular menstruation 

– Treat hirsutism/acne

– Restore fertility

– Manage insulin resistance (continuous life-long management 
approach required)

• Lifestyle modification emphasised as first line treatment – may have 
beneficial effect on all aspects of management



Cochrane Database Syst Rev. 2011 Feb 16;(2):CD007506.



Cochrane Review - Moran et al (2011): Aim

• Aim: 

– To assess the effect of lifestyle treatment (defined as a 
dietary, exercise or behavioural intervention, or a 
combination) on anthropometric, reproductive, 
metabolic and quality of life factors in women with 
PCOS.

• Randomised controlled trials (RCTs) that compare 
lifestyle intervention to minimal treatment. 

• Up-to-date as at: 07 Sept 2010

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Cochrane Review - Moran et al (2011): Outcomes

• Primary outcomes - Reproductive factors 
– fertility outcomes (pregnancy, live birth, miscarriage) 
– menstrual regularity (an initiation of menses or significant shortening of cycle 

length where possible) 
– ovulation (number of ovulatory menstrual cycles where possible)

• Secondary outcomes:
– Reproductive factors - Total testosterone, sex hormone binding globulin, 

estimates of free testosterone clinical hyperandrogenism (hirsutism)
– Anthropometric factors - Weight, BMI, adiposity distribution (waist 

circumference, waist-to-hip ratio)
– Metabolic factors - Oral glucose tolerance test (OGTT), glucose, lipid 

profile, fasting glucose and insulin, surrogate measures of insulin resistance 
(OGTT insulin)

– Quality of life and participant satisfaction

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Cochrane Review Moran et al (2011): RCTs included

• Six RCTs met inclusion criteria : USA (N=4); Sweden  (n=1); or Italy  (n=1) 

• Duration: 12 weeks (n=3);16 weeks (n=1); 24 weeks (n=1); 48 weeks (n=1)

• Lifestyle intervention was either :

– a structured physical activity intervention - not specifically designed to induce 
weight loss (n=1) or designed to be weight maintenance (n=2)

– or a combined dietary, exercise and behavioural intervention designed to 
specifically induce weight loss (n=3)

• The studies assessing structured physical activity interventions consisted of:

– Study 1: three supervised 40-minute training sessions/week

– Study 2: individualized prescriptions (average of 228 minutes/week)

– Study 3: advice of 30 to 45 minutes of moderate exercise beyond daily 
physical activity

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Cochrane Review Moran et al (2011): RCTs included

For studies assessing combined lifestyle intervention (n=3):

– Study 1: meal replacement formula diet (Optifast) with meals and 
multivitamin supplements (energy intake 1000 -1200 kcal/d), behavioural 
modification training and individualized energy expenditure goals in a non-
supervised environment. 

– Study 2: Dietary, exercise and behavioural intervention: 
• aiming for a 7% to 10% weight loss through 
• individual and group dietitian and exercise physiologist meetings weekly 

from weeks 0 to 24 and bi-weekly from weeks 25 to 48 
• individualised meal (500 to 1000 kcal/d energy deficit) and exercise plans 

(150 minutes/week)

– Study 3: As above but with weekly group or individual training classes for 
diet, exercise and behavioural modification skills with overall therapy goals of 
a weight loss of 5% to 7%

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Primary outcomes – Reproductive factors

• Fertility outcomes: No data were available for analysis 
on pregnancy outcomes, live birth or miscarriage.

• Menstrual regularity and ovulation:
– No studies reported menstrual regularity/ovulation as 

defined in the review’s methods (initiation of menses or 
significant shortening of cycle length; number of 
ovulatory menstrual cycles respectively).

• Lack of reporting/variable reporting means that no 
statement can be made as to the effects of lifestyle 
treatment on these outcomes.

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Secondary outcomes: Hyperandrogenism

• Biochemical hyperandrogenism (high male hormone levels)

– greater reduction in total testosterone for lifestyle treatment 
compared to minimal treatment 

– no effect for sex hormone binding globulin (SHBG) or free 
androgen index (FAI; bioavailable testosterone – a more 
valid marker of hyperandrogenism)

• Clinical hyperandrogenism
– greater reduction in Ferriman-Gallwey score (evaluates 

extent and pattern of hirsutism) for lifestyle treatment 
compared to minimal treatment 

– No data available for acne vulgaris



Figure 4. Forest plot of lifestyle intervention versus minimal treatment: 
Secondary anthropometric outcomes (adiposity)
Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Figure 5. Forest plot of comparison lifestyle intervention versus minimal 
treatment: Secondary outcome: Adiposity distribution (waist-to-hip ratio 
(WHR)).

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Secondary endpoints: Metabolic & other outcomes

Metabolic outcomes:
• Surrogate measures of insulin resistance:

– greater reductions in fasting insulin & OGTT insulin for 
lifestyle treatment compared to minimal treatment.

• Glucose tolerance - no evidence of effect for fasting 
glucose or OGTT glucose.

• Lipid profile - no evidence of effect for lipids (total 
cholesterol, HDL-C or triglycerides).

Other outcomes:
• Quality of life – not reported.



Cochrane Review - Moran et al (2011): 
Quality of evidence and bias

• 5/6 studies had small sample sizes (11 to 20) - ? power of all analyses –
only 2 studies had pre-defined power calculations

• No studies carried out ITT analyses 

• High drop-out rates in majority of studies - ? methodological weaknesses 
in study protocols

• Inconsistent outcomes were reported between studies 

• Risk of bias:
– lack of evidence of adequate allocation concealment: n=3
– lack of evidence of adequate clinician, outcome or data analyst 

blinding: n=2 
– selective outcome reporting: n=3

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Cochrane Review - Moran et al (2011): 
Quality of evidence and bias

• 5/6 studies had small sample sizes (11 to 20) - ? Power of all analyses – only 2 
studies has pre-defined power calculations

• No studies carried out ITT analyses 

• High drop-out rates in majority of studies - ? methodological weaknesses in 
study protocols

• Inconsistent outcomes were reported between studies 

• Given the limited number of studies and small sample sizes, subgroup analysis 
[by intervention duration, type and participants] was not feasible

• Risk of bias:

– lack of evidence of adequate allocation concealment: n=3
– lack of evidence of adequate clinician, outcome or data analyst blinding: n=2 
– selective outcome reporting: n=3

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506

Overall, quality evidence = low - moderate



Cochrane Review - Moran et al (2011): 
Implications for practice

• Limited well-designed studies available to guide clinical practice

• Current evidence - medium to long-term lifestyle intervention results in 
reduced weight with associated improvements in the key pathological 
features in PCOS of abdominal obesity, biochemical and clinical 
hyperandrogenism and surrogate markers of insulin resistance. 

• No existing RCT for reproductive outcomes (fertility, menstrual 
regularity or ovulation) 

• Given the positive effects of diet or exercise on achieving weight loss, 
reducing risk factors for CVD and type 2 diabetes and improving quality 
of life in the general population, these interventions should be
advocated for women with PCOS

• Issues - ability to translate research findings into clinical practice

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506



Fertility and Sterility 2010; 94: 1812-1816



Thomson et al, Fertility and Sterility 2010; 94: 1812-1816



Thomson et al, Fertility and Sterility 2010; 94: 1812-1816



Randomised comparison of the influence of dietary 
management and/or physical exercise on ovarian 
function and metabolic parameters in overweight 

women with polycystic ovary syndrome.

Nybacka A, Carlstrom K, Stahle A, Nyren S, Hellstrom PM, 
Hirschberg AL.

Karolinska University Hospital, Sweden

Fertility and Sterility 2011;96:1508-1513



Nybacka et al. Fertility and Sterility 2011;96:1508-1513

• 4- month trial + long-term follow-up

• 57 overweight/obese women with PCOS randomised to:

– Diet (n=19; 14 completed)
– Exercise (n=19; 17 completed)
– Diet and exercise (n=19; 12 completed)

• BMI reduced by:
– 6% diet
– 3% exercise
– 5% combined interventions
– No difference between gps



Nybacka et al. Fertility and Sterility 2011;96:1508-1513

• Menstrual pattern improved in 69% 

(30 out of 43)

• Ovulation confirmed in 34% 

(15 out of 43)

• No differences between gps

• Followed up n=7/gp, median 2.8 yrs; 

ð sustained weight reduction + 

ð improved menstrual pattern (11/17 not 

using OCs had regular menstruation)



Nybacka et al. Fertility and Sterility 2011;96:1508-1513

• Conclusion:

– Dietary management and physical activity, alone or in 
combination, is equally effective in improving reproductive 
function in overweight/obese women with PCOS.

– Underlying mechanisms appear to involve enhanced 
insulin sensitivity.

– Supportive individualised programs for lifestyle change 
could exert long-term beneficial effects.





LIFESTYLE study protocol

• Hypothesis – the intervention will decrease the need for fertility Rx, diminish 
overweight-related pregnancy complications, and improve perinatal outcomes

• Methods/design: Multicenter RCT in subfertile women (age 18-39) with a BMI 
29-40 kg/m2

– Conventional fertility care vs lifestyle intervention (n=285/gp)
– Intervention gp – aim wt loss at least 5-10% in 6 mth period (diet, physical 

activity, behaviour modification)
– Fertility Rx given after 6 mths if no conception

• Outcomes:

– 1o – healthy full-term singleton

– 2o – pregnancy outcome and complications; % women needing fertility Rx, 
clinical and ongoing pregnancy rates, body weight, QOL and costs



Conclusion

• PCOS is the most common endocrine disorder among young women .

• PCOS is a heterogeneous condition that is associated with a range of 
metabolic abnormalities which can lead to long term health problems .

• Medium to long-term lifestyle intervention results in reduced weight with 
associated improvements in the key pathological features in PCOS of 
abdominal obesity, biochemical and clinical hyperandrogenism and surrogate 
markers of insulin resistance. 

• Lifestyle management should be advocated patients with PCOS.

• More research required.......



Further research

• More research needed into lifestyle intervention in PCOS:
– well-designed, adequately powered studies, sufficient duration (lifestyle 

treatment needs to be maintained long term for improvements in a range of 
outcomes – lack of long-term studies);

– address the gaps in the literature with respect to ovulation, menstrual and 
fertility outcomes, and lipid and glucose levels and quality of life;

– determine optimal weight loss for all clinical improvements;

– perform cost-benefit analysis compared to other commonly used 
pharmacological and surgical treatments;

– investigate strategies to minimise drop outs.

Moran et al. Cochrane Database Syst Rev 2011 Feb 16;(2):CD007506


