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The impact of seed cycling on premenstrual symptoms

 Abstract 
Nearly 90% of menstruating women suffer with premenstrual symptoms which affects their quality of life, academic performance, and work efficiency. The intent of this qualitative study was to examine if seed cycling could improve premenstrual symptoms for frequency and severity. The study explores the underlying mechanisms of premenstrual symptoms, the influences on hormonal balance, and the theoretical basis of seed cycling as a natural remedy. The study employed a randomized controlled trial with participants divided into two groups: seed cycling and non-seed cycling. A total of 28 menstruating women aged 24-45 years who were not on any form of birth control medication took part.  Symptoms were collected from two Likert-scale questionnaires, one showing symptom frequency (never, rarely, sometimes, often, always) using the Premenstrual Syndrome Scale questionnaire (PMSS); and the second, on the severity of symptoms (not at all, mild, moderate, severe) which was reported through The Premenstrual Symptoms Screening Tool (PSST) questionnaire. The study took place over a two-month period. A paired t-test was used to compare the results of the questionnaires between the two groups and during each month a mean score analyses was calculated within the groups to compare differences. Results indicated there was a significant difference (p<0.05) within the seed cycling group on the frequency of symptoms (PMSS). In relation to severity of symptoms (PSST questionnaire) no significant difference was seen (p< 0.13) within the two-month period. However, although no significant difference was found, clinically the severity of symptoms changed from being mildly symptomatic to non-symptomatic within the two-month period. The evidence of this study indicates that seed cycling reduces frequency of premenstrual symptoms although it did not show a significant reduction in severity. However, there are limitations to this study which include low sample size, short duration of study and the possibility of a placebo effect, which could easily be addressed in future research. Future research directions include investigating the individual seeds against the combined seed cycling protocol to compare levels of effect and looking at the precise pathways via which seed cycling may impact premenstrual symptoms through monitoring of hormone levels during the different phases.


Section 1: Introduction
Up to 90% of women of all ages have premenstrual symptoms which can affect their physical, mental, and social wellbeing (Vasundhra and Jayakumari, 2020; Abbas et al., 2020; Buran and Gerçek Öter, 2021). The most experienced symptom is dysmenorrhoea (abdominal cramps), other symptoms include bloating, headaches, breast tenderness, mood swings, fatigue, acne, depression, irritability and anxiety (Zehavi, Maqbool and Ara, 2022; Randhawa et al., 2021). Although these symptoms can significantly disrupt daily life and work productivity they are seen to be ‘normalised’ in today's society. 
A woman's menstrual cycle usually starts at age of 12.5 years in the Unted Kingdom and is an important part of her life, as it is present until they are post-menopause which is generally by the age of 60 (Hickey, Santore and Ussher, 2022). Menstruation is cyclic, ranging from 25-30 days and is broken down into two main phases: follicular (day 1 of menses to ovulation) and luteal (day after ovulation to the beginning of menses) (Reed and Carr, 2018; Bull et al., 2019). It is at the end of the luteal phase that premenstrual symptoms are seen (Alwafa, Badrasawi and Hamad, 2021; Dilbaz and Aksan, 2021; Gudipally and Sharma, 2021; Sharen et al., 2021). Symptoms can be psychological and somatic (Gao et al., 2021; Zafar et al., 2024). Hormonal imbalance is seen to be the root cause of premenstrual problems which is generally caused by poor diet, stress, or disease (Bernardi et al., 2017; Sharen et al., 2021; Nagy and Khan, 2020; Lghoul, Loukid and Hilali, 2020).
The seed cycling rotation diet is a practice that is seen to support hormonal imbalance and premenstrual symptoms (Brighten, 2019; Aslam et al., 2021; Matar et al., 2021). Seed cycling involves consuming specific seeds during different phases of the menstrual cycle to alleviate symptoms (Rasheed et al., 2023). This involves eating pumpkin and flax seed during the follicular phase 1 (day 1 of menses to day 14) then eating sunflower and sesame seeds during the luteal phase 2 (from day 15 to beginning of menses) (Rasheed et al., 2023).  Research shows it can help to balance hormones by supporting progesterone production, regulate oestrogen dominance and mitigating premenstrual symptoms (Hadis et al., 2019).  
Seed cycling has been reported to improve menstrual symptoms in a number of ways. For example, oestrogen secretion is high during the follicular phase and pumpkin and flax seeds are recommended during this stage as they are a phytoestrogen (plant-based compound), meaning they have oestrogenic and anti-oestrogenic properties, giving them the ability to bind to receptors, leading to an oestrogen-like effect. Alternatively, phytoestrogens can compete with stronger oestrogens, such as oestradiol (E2), from binding to the site, preventing oestrogen dominance (Baltaci, Mogulkoc and Baltaci, 2019). This competition can lead to a net anti-oestrogenic effect (Canivenc-Lavier and Bennetau-Pelissero, 2023; Yildiz, 2019). Flaxseeds are the main source of lignans, a phytoestrogen, giving them both these oestrogenic properties (Desmawati and Sulastri, 2019). Zinc in pumpkin seeds helps to facilitate progesterone production, as it plays a role in the conversion of cholesterol to pregnenolone, which helps to maintain hormonal homeostasis (Venkatesan, 2022). 
Sunflower seeds are rich in vitamin E and selenium, they contain high antioxidant properties which help to reduce oxidative stress, contribute to a healthy hormonal environment and can influence oestrogen metabolism (Vlachos and Vassiliadis, 2019). Sesame seeds are high in zinc and lignans, which can also help by blocking excess oestrogen and supporting progesterone uptake as well as aiding liver detoxification of excess oestrogen (Venkatesan, 2022).
Although there is limited data available on seed cycling, research by Aslam et al. (2021), Matar et al. (2021), and Rasheed et al. (2023) found seed cycling had positive effects on hormone levels and premenstrual symptoms. Omega-3 fatty acids in the seeds are believed to play a key role in balancing hormones and preventing premenstrual symptoms (Irfan et al., 2021).  Most of the data available is linked to women who have Polycystic Ovarian Syndrome (PCOS), which is caused by hormonal imbalance leading to severe premenstrual symptoms (Hamad and Hassan, 2020; Sarahian et al., 2022). There is also relatable data on the individual proprieties of seeds on premenstrual symptoms as Sourinejad et al. (2019) who reported reduced premenstrual symptoms with flaxseed consumption.
Seed cycling is a natural way of balancing hormones and has no side effects if no allergy is known (Irfan et al., 2021). Irfan et al. (2021) and Rasheed et al. (2023) research shows how effective it is in relieving premenstrual symptoms associated with PCOS. However, there is limited research available looking at whether the same applies to women who do not suffer from PCOS, but suffer with generalised premenstrual symptoms; therefore, more research is needed.  Hence, the purpose of this study was to determine if seed cycling can help with premenstrual symptoms in menstruating women. 

Despite the growing interest in seed cycling, the existing research on its effectiveness for Premenstrual Syndrome is limited with only a few studies looking at specific nutrient supplementation or individual seeds which show positive effect. The objective of this study was to explore whether there is a difference in the frequency and severity of premenstrual symptoms after seed cycling is consumed over a two-month period. 
It is hypothesised that premenstrual symptoms will improve within the intervention group after consuming the seeds. 
Null hypothesis is that no change is seen in the intervention group compared to the control group.

















Section 2: Literature review 
The wellbeing of women is paramount for quality of life. How women experience wellbeing is through many factors including psychological, biological, socioeconomic, psychographic and healthcare (Sirgy, 2021). However, one thing that detracts many women living the life they want to on a day-to-day basis is their menstrual cycle (Handy et al., 2022; Sarita, Richa and Minakshi, 2024). Menstruation is a natural phenomenon that allows reproduction to evolve for the development of a baby and internal hormonal regulation. (Dinale, 2023; Kaur and Chavan, 2020). The menstrual cycle generally starts from the age of 12 years, but this can vary (8-16 years) (Zehravi, Maqbool and Ara, 2022). 

2.1	Hormal regulation of menstrual cycle and premenstrual symptoms
Although a natural process, up to 90% of women experience some form of menstrual symptom which can affect their mental, emotional, and social well-being (Abbas et al., 2020). There are two main phases: follicular, this is from day 1 of menses to day 14, this is generally where women experience ovulation (Kissow et al., 2022). After ovulation the cycle enters the luteal phase, this is seen from day 15 and ends when menses begins again (Reed and Carr, 2018; Bull et al., 2019). Symptoms generally occur in the luteal phase which is the week before menses begins (Yen et al., 2020). These different phases represent the changes in hormones (Rasheed et al. 2023).  Changes in the menstrual cycle begin with the release of gonadotropin-releasing hormone (GnRH) from the hypothalamus. GnRH stimulates the production of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) in the pituitary gland (Schweizer-Schubert et al., 2021). These hormones regulate the levels of progesterone and oestrogen, which are two main hormones associated with the menstrual cycle (Campbell and Jialal, 2022). 
During the follicular phase, FSH stimulates folliculogenesis, leading to the growth of multiple follicles (Thiyagarajan, Basit and Jeanmonod, 2019). Eventually, a dominant follicle emerges and produces oestrogen, which in turn increases LH levels (Thiyagarajan, Basit and Jeanmonod, 2019). The peak in oestrogen and FSH triggers a surge in LH, causing the dominant follicle to rupture and release a mature egg, leading to ovulation (Kuan and Saunders, 2022; Radoslava et al., 2022). If fertilization does not occur, oestrogen and progesterone levels decrease, leading to shedding of the endometrium and menstrual bleeding (Thiyagarajan, Basit and Jeanmonod, 2019) This can be seen in figure 1. 

Figure 1. Fluctuations in female sex hormones during the menstrual cycle[image: ]
Ovulation generally occurs around day 14; however, cycle length is variable, therefore this is estimated for an average cycle of 28-days (Shea and Vitzthum, 2020). 
After ovulation, oestrogen and LH decrease (figure 1) and the dominant follicle transforms into the corpus luteum, which secretes progesterone, to prepare the uterine lining for potential implantation of a fertilized egg (Garg et al., 2023; Holesh, Bass and Lord, 2020). If conception does not occur, progesterone levels decrease after peaking around days 22–24 of the cycle, potentially leading to premenstrual symptoms and dysmenorrhea (Shea and Vitzthum, 2020; Le, Thomas and Gurvich, 2020).
Premenstrual symptoms and dysmenorrhea significantly impact women's lives (Mitsuhashi et al., 2023). Premenstrual Syndrome (PMS) is characterized by physical, mental, and emotional symptoms occurring in the luteal phase and often subsides during menstruation (Dilbaz and Aksan, 2021; Abbas et al., 2020). Primary dysmenorrhea is when the woman suffers with severe abdominal cramps without pelvic disease, it is the most prevalent physical symptom (Walter and Jeve, 2023). Other symptoms include mood swings, depression, anxiety, fatigue, and physical discomfort such as bloating and headaches (Dilbaz and Aksan, 2021). Up to 90% of menstruating women experience some form of premenstrual symptoms, affecting their academic performance, work efficiency and quality of life (Abbas et al., 2020). Therefore, understanding and supporting these symptoms are crucial for improving women's quality of life.
Research suggests that fluctuations in progesterone and oestradiol levels impact the brain's chemistry, structure, and function in menstruating women, influencing behaviour and mental well-being (Wieczorek, Targonskaya and Maslowski, 2023; Borgström, 2019; Sundström-Poromaa et al., 2020) These hormones affect neurotransmitter systems linked to memory, learning, executive function, and emotion processing (Almeida and Patchev, 2020). An imbalance in the progesterone-to-oestrogen ratio alters neurotransmitter pathways in the central nervous system, including glutamatergic, dopaminergic, serotonergic, and gamma-aminobutyric acid (GABA) systems (Ayhan et al., 2021, Małgorzata et al., 2020). Disruption of these pathways contributes to premenstrual symptoms such as lack of concentration, fatigue, mood swings, and gastrointestinal issues (Feld and Born, 2019; Jiang et al., 2022; Ruggiero, 2024). 
Progesterone deficiency or oestrogen dominance can be caused by stress, disease (hypothyroidism, obesity) and/or lack of nutrients in diet (Kostoglou-Athanassiou, 2022; Itriyeva, 2022). Chronic stress disrupts the hormonal cascade, as glucocorticoids suppress gonadotropin-releasing hormone (GnRH), leading to imbalances in reproductive hormones (oestrogen, progesterone, and androgens) causing premenstrual symptoms (Padda et al., 2021; Gudipally and Sharma, 2021; Franchini et al., 2022). Hypothyroidism can cause a decrease in progesterone production, disrupting hormonal levels (Roop, 2018). Recent research indicates that low-glycaemic index of carbohydrates, plant protein, mono- and polyunsaturated fatty acids, folic acid, vitamin D, antioxidants, and iron are among the dietary elements that positively impact premenstrual symptoms associated with hormonal imbalance (Jurczewska and Szostak-Węgierek, 2022; Yin et al., 2023). However, medical management is the first line of treatment to control hormonal balance and preventing premenstrual symptoms (Singh et al., 2023). 
For many women who do not meet the medical criteria for intervention or wish to try a natural approach, the use of nutritional support has shown promise in managing both the severity and frequency of symptoms by affecting hormonal concentrations (Mohammadi, Mirjalili and Faraji, 2022). In particular, recent research on seeds (Jeong et al.2019; El-Bana et al., 2023) and seed cycling (Rasheed, et al., 2023) have shown promise in reducing premenstrual symptoms.

2.2	Determination of premenstrual symptoms
There are different physiological and psychological premenstrual symptoms affecting women and there is no single specific test to diagnosing PMS; diagnosis is made by looking at a pattern of symptoms. This can be done by measuring the severity and frequency of the symptom (Dilbaz and Aksan, 2021; Gudipally and Sharma, 2021; Sharen et al., 2021). The Premenstrual Symptoms Screening Tool (PSST) questionnaire designed by Steiner et al., (2003) measures the severity of premenstrual symtpoms. A clinical diagnosis is made when scores are > 41. The PSST has demonstrated good concurrent validity, meaning it correlates well with diagnoses made by healthcare professionals (Chamali et al., 2022).
The Premenstrual Symptoms Screening Tool (PMSS) (Gencdogan,2006) determines the frequency of symptoms to which a score >132 will indicate a positive diagnosis for Premenstrual syndrome. There is limited evidence on validity, however, the PMSS questionnaire is widely used (Gencdogan, 2006). 
Even without a diagnosis, if women are suffering clinically from premenstrual symptoms, then treatment is needed. 

 2.3	Seeds and Seed Cycling
Using natural plant-based treatments such as flax, pumpkin, sunflower and sesame seeds have been found to provide enough vitamins and minerals to support hormonal imbalance and prevent premenstrual symptoms (Mina et al., 2020; Sourinejad et al., 2019; Hadis, et al., 2019). Seed cycling is a practice where you eat flax and pumpkin seeds during the follicular phase when oestrogen is the dominate hormone and sunflower and sesame seeds during the luteal phase when progesterone is the main hormone (Rasheed et al., 2023). This is due to their individual nutrient properties supporting hormonal regulation (Aslam et al., 2021). 

2.4        Flaxseed 
Flaxseed is a polyphenol lignan, rich in fibre, and omega-3 fatty acids and contains several important vitamins and minerals that support many metabolic and hormonal functions (Nowak and Jeziorek, 2023). Omega-3 fatty acids are essential nutrients that play a role in metabolism, hormone function, and mood regulation (Nowak and Jeziorek, 2023). DHA is converted in the body from omega 3 ALA found in flax seed, which acts as a precursor for hormones that can help reduce inflammation and oxidative stress preventing premenstrual symptoms. DHA enhances cells in the brain which produce serotonin enhancing mood preventing premenstrual moods disorders (Dobrek and Głowacka, 2023; Thangaleela et al., 2022; Tiwari et al., 2021).
The lignan (phytoestrogen) properties in flax seed have the ability to regulate oestrogen in the body by binding to the receptors, mimicking a weak oestrogenic effect or providing anti-oestrogenic effect by competing with stronger oestrogens such as oestradiol (E2) from binding to the receptors, helping to regulate oestrogen and preventing unwanted oestrogen dominant symptoms such as breast tenderness (Sourinejad et al., 2019). The high fibre in flax seed feeds the gut microbiome aiding the elimination of excess oestrogen and helps to get rid of toxins (Ortega et al., 2022). Studies suggest that consuming flaxseed improves oocyte and embryo quality, prolongs the luteal phase, and enhances healthy ovulation (Chu et al., 2024; Vlčková et al., 2022). These effects contribute to a more balanced luteal phase and stable progesterone production, ultimately reducing premenstrual symptoms (Prior, 2020; Matar et al., 2021).



2.5    Pumpkin seed 
Pumpkin seeds have high zinc and magnesium levels as well as tocopherols (Vitamin E), calcium, selenium (Baltaci, Mogulkoc and Baltaci, 2019). Research by Sixtus Aguree et al. (2022) revealed a 6.6% decrease in women's zinc and magnesium levels during the follicular phase. This decline is attributed to hormonal changes, as oestrogen plays a crucial role in regulating magnesium levels (Zhang et al., 2016). Magnesium serves as a cofactor for numerous enzymes involved in hormone production and metabolism (Gröber, 2019). Insufficient magnesium may compromise the optimal function of these enzymes, potentially impacting hormone levels (Gröber, 2019).
Pumpkin seeds’ abundant zinc content helps regulate oestrogen conversion to potentially harmful forms of testosterone, which can cause premenstrual acne (Zamir, Ben-Zeev and Hoffman, 2021). Zinc also prepares the body for progesterone production during the luteal phase of the menstrual cycle (Ding et al., 2021).  Furthermore, overproduction of oestradiol can cause irregular or heavy periods, weight gain, fatigue and fibroids (Dason et al., 2024; Sriprasert et al., 2017). Zinc is also a powerful antioxidant protecting the cells from stress (cortisol increase), which affects the production of oestrogen and progesterone leading to hormonal imbalance (Nasiadek et al., 2020). It also helps with dysmenorrhoea (cramps) as zinc helps to lower inflammation (Obiagwu et al., 2023). Furthermore, pumpkin seeds also contain L-tyrosine, an amino acid that the body converts into dopamine, dopamine is involved in pain perception and mood regulation which can impact premenstrual symptom (Grandi et al., 2023). 

2.6 Sunflower seeds
Sunflower seeds are high in vitamin E, selenium and magnesium (Khurana and Singh, 2021). Vitamin E, a potent antioxidant, inhibits the conversion of arachidonic acid to prostaglandins, which are responsible for uterine contractions during menstruation. Higher prostaglandin levels are associated with more severe dysmenorrhea (Barcikowska et al., 2020). Vitamin E supports progesterone production by protecting granulosa cells from oxidative stress, potentially enhancing progesterone levels by blocking excess oestrogen (Fonseca et al., 2022; Menichini et al., 2022; Tefagh et al., 2022). Furthermore, selenium in sunflower seeds helps detox the liver of excess oestrogen helping to balance hormone levels (Mahapatra, Baro and Das, 2023; Tefagh et al., 2022). Magnesium which is found in both sunflower and sesame seeds (Senila et al., 2020) is crucial for various bodily functions, and is especially important for women as it is found a high percentage of menstruating women are deficient in magnesium (Parazzini, Di Martino and Pellegrino, 2017). Magnesium helps regulate the pituitary gland which produces Follicular Stimulating Hormones (FSH), Luteinizing Hormone (LH) and Thyroid Stimulating Hormone (TSH), which lead to the production of both oestrogen and progesterone (Kolanu et al., 2020; Campbell and Jialal, 2022). Magnesium has stress-calming properties (as it enhances GABA receptors) reducing the production of cortisol (stress hormone), which can indirectly benefit progesterone levels (as cortisol depletes progesterone) (Szopa et al., 2021; Solano and Arck, 2020; Thiyagarajan, Basit and Jeanmonod, 2019).

2.7 Sesame seeds 
Sesame seeds have been found to prevent oligomenorrhea (irregular periods) (Venkatesan, 2022), this may be due to them being a type of polyphenol (lignan) which can inhibit oestrogen levels from increasing too much, helping to regulate hormones (Venkatesan, 2022; Mostashari and Khaneghah, 2024; Yavari et al., 2014). Sesame seeds are also a good source of Vitamin E, zinc and magnesium (Mostashari and Khaneghah, 2024; Singletary, 2022). 

It has been found zinc plays a role in progesterone production, as zinc is used in the body to facilitate the chemical reactions necessary to create progesterone from the precursor, cholesterol (Garner et al., 2021; Wu et al., 2006). A lack of zinc affects progesterone production, potentially leading to elevated prostaglandin levels (Garner et al., 2021), which are linked to symptoms such as menstrual cramps, pelvic pain, and heavy menstrual bleeding (Jeong et al., 2019). Furthermore, as sesame seeds are a rich source of lignans, they have powerful anti-inflammatory and antioxidant effects, which helps to regulate cortisol (stress hormone) preventing disruption of the hormone causing premenstrual symptoms (Morya et al., 2022; Zafar et al., 2024). 

2.8 Seed Summary 
It is evident that seeds provide essential nutrients of vitamins, minerals, omega 3's, and fibre contributing to a healthy balanced diet which has a direct effect on women's hormonal health. Research from a case-control study of 272 female students by Isgin‐Atici et al. (2019) indicated the frequency and severity of PMS symptoms were more associated with a low-quality diet which left them deficient in omega-3s thiamine, riboflavin, vitamin B6, vitamin D, calcium, magnesium, sodium, potassium and zinc. Consuming essential micronutrients in a diet is paramount in preventing hormonal symptoms, as research shows an adequate intake of omega-3 reduced the severity of primary dysmenorrhea in women (Mohammadi, Mirjalili and Faraji, 2022). 
Amini et al. (2021) showed when women increased their intake of vitamin E (800 IU/day) and vitamin C (1000 mg/day) this significantly decreased the frequency and intensity of dysmenorrhea (abdominal cramps) and reduced the severity of pelvic pain.  Although there is no standard evidence-based dose for the volume of seeds to give daily, effective research shows 1 tablespoon of each seed is sufficient to see beneficial change (Zafar et al., 2024; Venkatesan, 2022). Research from Irfan et al. (2021) and Rasheed et al. (2023) indicate that a 3-month period is the desired time frame to see significant results in premenstrual symptoms from seed cycling. Furthermore, to ensure high bioavailability, the seeds need to be consumed in a ground form (Nowak and Jeziorek, 2023).

2.9	Research question
Seed cycling is, therefore, seen to be effective in increasing the essential vitamins and minerals needed in a diet to help balance the fluctuating hormones and prevent premenstrual symptoms. Therefore, the current study will determine whether a short-term intervention using seed cycling improves premenstrual symptoms.



Section 3: Method 
Research design.
A case control study design was employed where participants were recruited from a female cohort (24-45 years) in Carmarthenshire. Data collection was managed by evenly dividing the groups and completing both questionnaires monthly, using the research design shown in figure 2.
Figure 2 research design of study 
[image: ]

Participants 
Participants were purposefully sampled from a population of menstruating women aged over 18 years. The inclusion criteria were that they did not take any form of hormonal or non-hormonal birth control medication or implant and a willingness to collaborate in the study. Excluded participants were anyone pregnant, lactating, taking any steroids or anyone with an allergy to linseeds, pumpkin seeds, sunflower or sesame seeds. The study was publicised through social media (Facebook, Instagram) WhatsApp and word-of-mouth and 28 women agreed and gave informed consent to be part of the study (Appendix1). They were all told they had the right to withdraw from the study at any point. One member of the intervention group was removed at the end of month one due to becoming pregnant. 

Protocols
December - All women completed a Premenstrual Syndrome Scale Questionnaire (PMSS) followed by The Premenstrual Symptoms Screening Tool (PMSST) via Microsoft Forms online to gather ordinal data. Anonymity was preserved by participants providing their full initials only to allow for data comparison. 
The women were randomly divided into 2 groups with 14 in each group: control and intervention. 
For the intervention group
1st January- The participants in the intervention group would consume a combination of grounded linseed (flaxseed) and roasted pumpkin seed (combination 1) or a combination of ground sunflower seeds and hulled sesame seeds (combination 2) depending what phase they were at in their menstrual cycle. The used dosage was 1 tablespoon of each seed. 
31st January- both groups, intervention and control, would complete the PMSS and PSST questionnaire online.  
28th February -the intervention group continue to eat the seeds according to their cycle sequence and both groups again completed the PMSS and PMSST questionnaire.
The standard defined dose of 1 tablespoon of each seed (pumpkin, flax, sunflower, sesame) will be used for this study. Due to time limitations, this study was conducted over a 2-month period rather than the recommended 3 months. 

Questionnaires 
The two self-reported questionnaires used were the Premenstrual Symptoms Screening Tool PMSS (Gencdogan, 2006) and the Premenstrual Symptoms Screening Tool PSST (Steiner et al., 2003), both of which were transferred word-for-word onto Microsoft Forms online.
Participants were asked to rate the extent to which they experienced each symptom during the week before menses. 

PMSS Questionnaire (Gencdogan, 2006) (Appendix 2)
Pre-Menstrual Syndrome Scale is composed of 40 questions answered on a 5-point Likert scale (never, rarely, sometimes, often, and always) in relation to any symptoms they experienced in the pre-menstrual phase. These are categorized into physiological and behavioural symptoms such as irritability, food cravings, abdominal bloating and being oversensitive. The lowest score is 44, and 220 is the highest. If the score (> 132) it is considered positive for PMS, the higher the score, then the greater the severity of symptoms. 

PSST Questionnaire (Steiner et al., 2003) (Appendix 3)
 The Premenstrual Symptoms Screening Tool (PSST) contains two main sections: 19 items divided into 14 premenstrual symptoms (hypersomnia, overeating/cravings, lack of energy, bloating, headache), and 5 functional items (Your symptoms, as listed above, interfered with, for example: Your work efficiency or productivity; Your social life activities) answered in a 4 point Likert scale: not at all, mild, moderate and severe, scoring from zero to 3. The higher the score reflects the severity of premenstrual symptoms. Classification - no symptoms (1–40), “mild” (41–80), “moderate” (81–120), “severe” (121–160) and “very severe” (161–200).
A WhatsApp group was created which included all participants, and the questionnaire link was sent to the group at the end of every month. A 24-hour window was given to complete each questionnaire. 


Seed Cycling protocol 
Materials 
Seeds - Milled Linseeds/Flaxseed, hulled sesame seeds, sunflower seeds, and roasted pumpkin seeds were used. Seeds that were milled/grounded or roasted could be consumed raw. Sunflower seeds had to be grinded by participants before consumption for bioavailability.


Table 1 seed cycling protocol 
	Phase of cycle 
	Day of the month

	Seeds 1
	Seeds 2 

	Follicular Phase 1 
	Day 1 of menses (period) - Day 14 
	1 Tbs 
Roasted / grounded pumpkin 
	1 Tbs 
Milled flaxseed

	Luteal 
Phase 2 
	Day 15- beginning of menses (period)
	1 Tbs  
Grounded sunflower seeds 
	1 Tbs 
Hulled sesame seeds 



Phase 1 (Follicular) of the cycle is Day 1 of period to day 14 where they would consume 1 tablespoon of pumpkin and 1 tablespoon of flaxseed daily. From Day 15 to the start of their period (day 1) is phase 2 (Luteal) which is when they would consume 1 tablespoon of sunflower and 1 tablespoon of sesame seeds a day as shown in figure 3.













Figure 3 seed cycling protocol

[image: ]

Each of the 14 women in the intervention group started consuming the seeds according to which phase they were at in their menstrual cycle and followed the seed cycling protocol. Compliance was granted through trust. Group chat reminders and support was offered throughout the study. Participates were encouraged to live their life as normal and not change any diet or exercise regimes. 

Approval:
All participants were volunteers, and no information was collected until ethical approval was obtained through the University of Wales Trinity St David.


Data analysis
Results were exported to Microsoft Excel spreadsheet (Appendix 4) then exported into SPSS statistics (2013) software (Appendix 5) where the calculation of mean and standard deviation was performed. The variables of each group were compared through a paired t-test to determine any changes. Results were converted into tables to compare, and results displayed. 




















Section 4: Results
Twenty-eight women started the study, one woman was removed from the seed cycling group after one month due to becoming pregnant. The main outcomes identify from the raw data that there were positive effects in seed cycling, however, not all these results showed significant difference. 

Data in table 1 identifies the mean changes in PMSS and PSST scores over the three-month period of the study. 
PMSS Results 
The PMSS (frequency of symptoms) results in table 1 show at the start of the study both groups suffered with symptoms of similar frequency. The seed cycling group mean score for PMSS was 111.28 (±17.98) and the non-seed cycling group mean was 104.26 (± 41.55).
From December to January the seed cycling group PMSS mean score improved by 21% showing a decreased mean of 111.28 (±17.98) to 87.50 (±19.02). The non-seed cycling group showed < 1% improvement with a mean score for December to January decreasing marginally from 104.26 (±41.55) to 102.73 (±40.78).
From January to February the seed cycling group improved by 1% with a mean score showing a decrease from 87.50 (±19.02) to 79.46 (±17.68). In comparison the non-seed cycling group mean score, which showed no improvement, increased from January’s mean 39.80 (±14.46) to the February mean of 41.00 (±14.37).
A 28% improvement was seen in the PMSS results from the seed cycling group from December to February. The overall mean scores from December to February for the seed cycling group on frequency of symptoms (PMSS) decreased from December 111.28 (±17.98) to February 79.46 (±17.68). The non-seed cycling group showed <1% improvement for PMSS with mean score went from a December mean score of 104.26 (±41.55) to a February mean of 103.26 (±41.33). 




PSST Results 
Looking at The Premenstrual Symptoms Screening Tool (PSST) results, both groups’ scores were similar for severity of symptoms. The seed cycling mean score in December was 41.28 (±10.69) compared to the non-seed cycling group mean of 39.66 (±15.40).
From December to January the seed cycling group improved by 14% with a mean score declining from 41.28 (10.69) to 35.21 (±14.46). No improvement was seen from the non-seed cycling group as their scores increased slightly from 39.66 (±5.40) to 39.80 (±4.46). 
Between January and February, a 1% improvement was seen within the seed cycling group as there was a marginal decline in means scores from 35.21 (±14.46) to 34.15 (±5.49). No improvement was seen for the non-seed cycling group as mean scores increased from January to February 39.80 (±14.46) to 41.00 (±14.37) showing an actual increase in severity of symptoms. 
From December to February there was an 18% improvement within the seed cycling group, their mean scores declined from 41.28 (± 10.69) to 34.15 (±5.49). No improvement was seen within the non-seed cycling group as mean scores from December 39.66 (±15.40) to February showed a slight increase to 41.00 (±4.37).











Table 1 Group’s mean scores over 3 months for PMSS and PSST.[image: ]










Statistical analyses 
Paired t-test analyses as shown in table 2 and table 3 shows a comparison between these values, which identifies there was a significant improvement in PMSS scores, but not in PSST scores for the seed cycling group, while there were no differences seen for either of these scores in the non-seed cycling group. 

Paired t-test of PMSS (Frequency of symptoms) 
The paired t-test (see Table 2) identifies that there are significant differences between the seed cycling group for PMSS between December and January (P < 0.01) and between December and February (P < .001). However, from January to February it did not show a significant difference (P 0.13).
The non-seed cycling group showed no significant difference in any of the months. Results were December to January (P.610), December to February (P.682) and January to February (P.852).













Table 2. Paired t-test showing within group effect of seed cycling (SC) and non-seed cycling (NSC) by month for PMSS. 
[image: ]






Paired t-test of PSST (Severity of symptoms) 
The paired t-test (Table 3) shows that there are no significant differences between the seed cycling group for PSST between December and January (P 0.25), between January and February (P.307), or December and February (P 0.13). 
There were no significant differences seen in the non-seed cycling group from December and January (P .610), between January and February (P.852) or December and February (P .682).
Table 3 Paired t-test showing within group effect of seed cycling (SC) and non-seed cycling (NSC) by month for PSST. [image: ]







Section 5: Discussion 

The current study found that frequency (PMSS) of premenstrual symptoms significantly reduced (table 2), but the severity (PSST) of these symptoms was unaffected (table 3) by using seed cycling supplementation during the two-month intervention period. This study found that the seed cycling group frequency of symptoms decreased by 28% from December to February as opposed to the non-seed cycling group. For the PSST measure, although there was a 18% decrease in scores for the severity of symptoms, no significant difference was seen; however, there were relevant changes clinically in the severity of symptoms after seed cycling. The seed cycling group went from “mild” (41–80) to non-symptomatic (<40) in relation to the scoring for the PSST Questionnaire. Consequently, it should be noted that there may also be differences in outcome comparisons with other research due to the fact that the current study considered changes in premenstrual state within both the severity and frequency domains whilst most other studies did not differentiate the nature of premenopausal symptoms. If the effect of frequency and severity were combined, then the current study demonstrated that seed cycling improves premenstrual symptoms.

The seed cycling results show an improvement in pre-menstrual symptoms, which would suggest that seed cycling also helps to improve hormone imbalance. These results support Rasheed et al. (2023) who found that women's hormonal levels improved when premenstrual symptoms decreased. The positive changes in premenstrual symptoms corroborate Aslam et al. (2021) research, which highlighted the efficacy of seed cycling in alleviating symptoms of PCOS, known for severe premenstrual symptoms. The nutrient content in the seeds is believed to balance hormone levels, contributing to the improvements observed in this current study. This study also supports Mahapatra, Baro and Das's (2023) findings that seed nutrients effectively corrected hormonal imbalances, resulting in reduced physical and psychological symptoms associated with premenstrual dysfunction. Similarly, evidence from this study supports Irfan et al. (2021) who found premenstrual symptoms reduced while on seed cycling and concluded that flax seed was the main component that helped to improve symptoms. Flax seed was used during the follicular phase of this current study; therefore, it seems to be effective in reducing premenstrual symptoms.

This current study is also in agreement with Zafar et al. (2024) who found that premenstrual symptoms improved from seed cycling and identified a reduction in acne and an improvement in oligomenorrhea. While the current study did not evaluate every symptom in detail, an improvement in premenstrual symptoms was seen which is in correlation to Zafar et al.  Further analysis of the present data would be required to specify the individual symptoms. 
Whilst the current evidence on seed cycling is somewhat limited, other studies have considered the efficacy of individual seeds (flax, pumpkin, sunflower, sesame). Such studies are useful for comparison with the current study but should be viewed with some caution as there may be some interaction effects between different seeds that may be beneficial or detrimental.

5.1 Flaxseed 
In this current study flaxseed was taken in the first two weeks of the follicular phase and in agreement with Sourinejadet al. (2019) an improvement with premenstrual symptoms was seen after the consumption of flaxseed. Flaxseed could have helped to reduce symptoms seen in this current study as it has the ability to regulate oestrogen in the body by binding to the receptors mimicking a weak oestrogenic effect or providing anti-oestrogenic effect by competing with stronger oestrogens such as oestradiol from binding to the receptors, this helps to regulate oestrogen and balance hormones (Sourinejad et al., 2019). Premenstrual symptoms improved in this current study as flax and pumpkin seed contains adequate levels of folate which help with the production of oestradiol as found by Li et al. (2015) study.
Evidence from the current study showed premenstrual symptoms improved and this could be due to consuming flax seed as Irfan et al. (2021) found omega 3 fatty acids (which is highly potent in flax seed) to be the main component in improving premenstrual symptoms. The reduction in premenstrual symptoms could also result from taking flax seed as Jeong et al. (2019) found that women with severe premenstrual symptoms had elevated prostaglandin levels and Widyatmoko and Mardjuki (2023) found omega-3 inhibits inflammatory prostaglandins. 
As found in the current study, it would seem logical that the reduction in premenstrual symptoms would reflect in an improvement in hormonal balance. This would support Haidari et al. (2020) findings that the properties of flaxseed, as used in this current study, helped to improve hormonal imbalances, which then promotes hormonal health which then leads to a reduction in premenstrual symptoms. It is suggested the use of flax seed during the first phase of this current study when oestrogen starts to rise, helps to improve premenstrual symptoms as evidence from Vlčková et al. (2022) found flaxseed has been shown to improve ovarian response and oocyte/embryo quality. Chu et al. (2024) found the antioxidant properties in flax seed help to protect follicles and oocytes from pathogens, which leads to healthier ovulation which could explain why the women in this study showed improvement from consuming flax seed, as a healthy ovulation process ensures the formation of a functional corpus luteum. A well-functioning corpus luteum is essential for sufficient and stable production of progesterone throughout the luteal phase, as this helps to balance hormones which then prevents premenstrual symptoms as was found in this current study (Holesh, Bass and Lord, 2020). Each phase lays the groundwork for the next, creating a continuous cycle for reproductive health.  It is suggested the improvement in symptoms seen in the women from this current study may be due to flax seed as it is seen to support healthy ovulation which can prolong the luteal phase, thus improving premenstrual symptoms such as oligomenorrhea (Matar et al., 2021; Vlčková et al., 2022; Khani, Mardanian and Fesharaki, 2017). 
Similarly, flaxseed is seen to help in a variety of symptoms, which could indicate why symptoms also reduced in this current study. Mohammad (2022) established that omega-3, as found in flax seed, has the ability to activate G-protein-coupled receptor 40 (GPR40), which releases β-endorphin into the hypothalamus, subsequently reducing premenstrual depressive symptoms, irritable mood state and help with pain (cramps), which represent the premenstrual symptoms associated with this current study. This is reinforced by Dobrek and Głowacka (2023) and Thangaleela et al. (2022) who found omega-3 aids the production and activation of serotonin, a neurotransmitter that helps regulate mood improving premenstrual symptoms which supports this current study. It is suggested that an improvement in symptoms was seen in this current study due to flaxseed improving hormonal balance; this is supported by Antonelli et al. (2022) who found the receptors in the brain respond to hormonal fluctuations and that an imbalance of hormones can exacerbate premenstrual symptoms such as low mood, mood swings, irritability, and anxiety. 
Evidence suggests flaxseed to be potentially one of the reasons why premenstrual symptoms have improved due to the benefits of aiding hormonal imbalances, improving ovulation, and regulating mood, all of which help to reduce common premenstrual symptoms. Further research on recognising individual symptoms against flax seed versus seed cycling would be beneficial to support this study.

5.2 Pumpkin seed 
Evidence from this current study identifying reduced symptoms could be due to the nutrient content in pumpkin seed, as it is found that pumpkin seeds help with hormonal balance due to their potent levels of zinc, L-tyrosine lignan, flavonoids and magnesium (Baltaci, Mogulkoc and Baltaci, 2019). This current study supports findings by Canivenc-Lavier and Bennetau-Pelissero (2023) who demonstrate the effects of a soy-free phytoestrogen complex (lignans found in flaxseed and pumpkin) which significantly reduced the overall severity of PMS symptoms. While no significant difference was seen for severity for symptoms in this current study, clinically the severity of symptoms did improve amongst the participants. Evidence suggests the zinc properties in pumpkin seeds have a positive effect on premenstrual symptoms especially primary dysmenorrhea as zinc helps to lower inflammation which could be potentially why the women’s premenstrual symptoms improved in this current study (Obiagwu et al., 2023; Nasiadek et al., 2020).
From the current study the use of pumpkin seeds is seen to be beneficial in improving premenstrual symptoms as it helps with hormonal imbalances as Reddy et al. (2016) found pumpkin seeds can help to lower androgen levels as excessive androgens are known to cause premenstrual symptoms such as excessive acne and weight gain. Furthermore, pumpkin seeds, as used from day 1 to day 14 during this current study, contain flavonoids. Grandi et al. (2023) found flavonoids helped to reduce depression, headaches and dysmenorrhea, all of which are premenstrual symptoms linked to this current study; this could suggest why a reduction in premenstrual symptoms was seen. Grandi et al. (2023) highlighted that it was due to flavonoids’ anti-inflammatory and antioxidant effects as their study found the women who consumed plant foods, of which only one contained flavonoid properties, experienced a significant decrease in premenstrual symptoms as was also found in this current study.



5.3 Sunflower seeds 
Sunflower seeds used in the current study contain numerous essential vitamins and minerals such as Vitamin E, selenium, calcium, iron, magnesium, phosphorus, potassium, sodium, zinc, copper, manganese, and selenium (Mahapatra, Baro and Das, 2023). This suggests premenstrual symptoms improved in this current study as the most abundant nutrients in sunflower seeds are selenium and vitamin E which improves ovulation, prevents acne and restores menstrual regularity. It was found by Menichini et al. (2022) study on PCOS women that selenium and vitamin E help aid hormonal balance by reducing androgens (particularly testosterone) which leads to an improvement in premenstrual symptoms, thus supporting this current study. 
The reduction in premenstrual symptoms, as seen in the current study, could be due to the antioxidant properties of sunflower seeds. Alikamali et al. (2022) found antioxidant properties in sunflower seeds prevent the production of prostaglandins; these stimulate uterine contractions leading to primary dysmenorrhea (cramps). Improvement of symptoms from this current study may be due to that sunflower seeds contain vitamin E, as Tefagh et al. (2022) found vitamin E enhances hormonal profile by regulating progesterone and FSH levels which would explain why sunflower seeds are appropriate to take during the luteal phase when progesterone is starting to rise.  Furthermore, evidence from Mahapatra, Baro and Das (2023) suggest the reduction in premenstrual symptoms seen in this current study could be due to the high levels of selenium, as selenium is used in the liver to metabolise oestrogen, helping to sustain a hormonal balance. 

5.4 Sesame seed 
The improved symptoms seen in this current study can be due to the magnesium properties which are found in all seeds used in this study, however, magnesium is  more potent in sesame seeds and  evidence from Kolanu et al. (2020) and Campbell and Jialal (2022) highlight that magnesium helps to reduce premenstrual symptoms as magnesium affects the pituitary gland production, which is responsible for producing FSH, LH, and TSH, which in turn triggers the production of progesterone and oestrogen. Sesame seeds could have helped to reduce premenstrual syndrome seen in this study as Mostashari and Mousavi Khaneghah, (2024) found it can prevent oestrogen dominance due to its lignan profile. Garner et al. (2021) and Singletary (2022) found zinc in sesame seeds aided the production of progesterone, which is why it is used during phase 2 of the cycle when progesterone is on the rise; this supports the reduced premenstrual symtpoms found in the current study. 
Similarly, evidence by Yavari et al. (2014) found sesame seeds helped regulate hormones and induce menstrual bleed in women with oligomenorrhea (irregular periods) helping with premenstrual symptoms which supports this study which also found an improvement in premenstrual symptoms. Sesame seeds used within this study could impact the reduction in symptoms as latter evidence suggests sesame seeds decrease oestrogen production and increased oestrogen metabolites as well as the sex hormone binding globulin, helping sustain hormonal balance and preventing premenstrual symptoms, which was also seen in the current study (Wu et al., 2006). Premenstrual symptoms reduced in the current study as it was found using sesame seeds helps to regulate oestrogen levels and support the body's use of progesterone (Venkatesan, 2022; Mostashari and Mousavi Khaneghah, 2024). The lignan properties in sesame seed, similarly to flaxseed, have estrogenic and antioestrogen effects, helping to regulate oestrogen allowing for progesterone to function reducing premenstrual symptoms, as was found in the current study (Sourinejad et al., 2019; Rajavi and Samy, 2021)

5.5 Summary 
Studies have found that the nutraceutical properties of seeds can help to balance hormone levels and reduce premenstrual symptoms. This study reinforces that the dietary intervention of seed cycling can play a vital role in decreasing premenstrual symptoms. 
Although this current study provides evidence that seed cycling reduces the frequency of premenstrual symtpoms, it did not show a reduction in severity as research suggested a three-month period is needed for the seeds to be fully effective to see a significant difference (Irfan et al., 2021; Rasheed et al., 2023). Due to time limitations the participants in this study only consumed the seeds during January and February, as December was used as a base line.




Section 6: Limitations
Limitations of this study include its small sample size and the length of period the study was performed (only 2 months). Additionally, the inability to compare individual symptoms to differentiate the most improved symptom was a limitation. 
Furthermore, no oversight was obtained for compliance, so it is possible the participants did not take the seeds every single day. Furthermore, there was no guarantee of consistency of measurement of the seeds consumed or if the participants ground the sunflower seeds. On the other hand, little is known on the exact amount of each seed that is needed for potential benefits. 
Additionally, while this study’s findings suggest a positive trend within the seed cycling group, the study was limited by not having a placebo control group to provide a counterbalance. Similarly, participants’ lifestyle changes were not tracked which might have coincided with the seed cycling practice.


Section 7: Future Research 
Future research would be required to see whether seed cycling is more effective than just taking individual seeds throughout the process. For example, one group to follow the seed cycling protocol, one group to take just pumpkin seeds, one group just to take flax seed etc. 
In addition, performing a randomised controlled study comparing the seed cycling protocol as against consuming all four seeds every day would indicate if this would be more beneficial or counterproductive.
Future studies could incorporate control groups that receive a placebo treatment and/or tracking participants' overall dietary and lifestyle changes for a more nuanced understanding.
 Furthermore, investigating the specific mechanisms through which seed cycling might influence PMS could be a valuable area of future research. This could involve hormonal level monitoring throughout the menstrual cycle alongside seed cycling practice.


Section 8: Conclusion   
The study showed statistically significant results with clinical improvement providing support for the hypothesis that premenstrual symptoms improved within the intervention group following the seed cycling protocol. 
 The results from this study demonstrate that consuming pumpkin and flaxseed, during phase 1 (day 1 of period - day 14) of the menstrual cycle followed by sunflower and sesame seed during the second phase (day 15 - day 1of period) of the menstrual cycle have beneficial effects in improving premenstrual symptoms. The main effect seems to be in reducing the frequency of symptoms, but there was also a clinically significant, but not statistically significant, change in severity of symptoms. The current study therefore supports the use of seed cycling as an effective treatment for improving pre-menstrual symptoms, though further research is required to determine if these effects are more or less effective than individual seed strategies. Nevertheless, there is strong evidence to support public health strategies that promote the use of seed supplementation for women during their premenstrual phase.
This information would benefit all menstruating women and health care professionals dealing with women. 
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Appendix 1
Form of consent 


November 2023
Participant Informed Consent
Thank you for taking the time to answer the questionnaire. We are interested in knowing the severity of any menstrual symptoms you have.  Please note that there are no right or wrong answers and no trick questions. Please take your time to answer and respond to each question.  Your responses will be held securely on a laptop which is password protected and only used by the research team for the purpose of this study. After submitting this research project, the data shall be destroyed. 
The Premenstrual Questionnaire 
1. Few Demographic questions - This will illustrate who is performing questionnaire and allowing is to pool all of your questionnaires together, to then compare the results. 
2. The Premenstrual Questionnaire  - The score on each item ranges from 0 (never) to 5 (frequently and severe) with a higher composite score indicating more symptoms. This will tell us what symptoms you have, the severity of the symptom and how often you experience it. 
By answering these questions, you are agreeing to the following:
- You have been fully informed of the research project and have had the opportunity to ask questions;
- You understand that you will not benefit financially, or otherwise, from taking part in this research;
- You are free to withdraw from the project at any time and free to decline to answer particular questions;
- You will not be identified, and individual information will remain confidential due to respondents being noted as numbers or letters or through the use of pseudonyms if applicable;
- You are 18 years or older.
Thank you for taking part in our research.
Signature.  ...........
Laura Rees
Lead Researcher






Appendix 2
Premenstrual syndrome scale (PMSS)
The premenstrual syndrome scale questionnaire is used to assess premenstrual symptoms. Please indicated the degree of each symptom 1= Never 2= Rarely 3= Sometimes 4= Often 5= Always 
Date on completion Date. 
Please input date (dd/MM/yyyy)
Initials  Single line text. 
Enter your answer
.Physiological symptoms - Breast tenderness and swelling Single choice. 
1= Never 
2= Rarely
3= Sometimes
4= Often 
5= Always 
.Physiological symptoms - Abdominal bloating Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
Physiological symptoms -Weight gainSingle choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
Physiological symptoms - Headache Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
.Physiological symptoms - Dizziness/faintingSingle choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
Physiological symptoms - FatigueSingle choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
Physiological symptoms - Palpitations  Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
.Physiological symptoms - Pelvic Discomfort and pain Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
.Physiological symptoms -Abdominal cramps Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
14.Physiological symptoms - Change in bowel habits Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
15.Physiological symptoms -increased appetite Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
16.Physiological symptoms - generalised aches and pains Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
17.Physiological symptoms - Food cravings (sugar/salt) Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
18.Physiological symptoms - Skin changes, rashes, pimples Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
19.Physiological symptoms - Nausea / VomtingSingle choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
20.Physiological symptoms - Muscle and joint pain Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
21.Psychological symptoms - Irritability Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
22.Physiological symptoms - Anxiety Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
23.Physiological symptoms - TensionSingle choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
24.Physiological symptoms - Mood swings Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
25.Physiological symptoms - Loss of concentration Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
26.Physiological symptoms - Depression Single choice. 
1= Never
 2= Rarely
3= Sometimes
4= Often
5= Always
27.Physiological symptoms - Forgetfulness Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
28.Physiological symptoms - Easy crying / Crying spells Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
29.Physiological symptoms - Sleep changes (insomnia / hypersomnia ) Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
30.Physiological symptoms - Confusion Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
31.Physiological symptoms - Aggression Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
32.Physiological symptoms - Hopelessness Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
34.Behavioural symptoms - Social withdrawal Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
35.Behavioural symptoms -Restlessness Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
36.Behavioural symptoms - Lack of self control Single choice. 
 1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
37.Behavioural symptoms - Feeling Guilty Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
38.Behavioural symptoms - ClumsinessSingle choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
39.Behavioural symptoms - Lack of interest in usual activities Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
40.Behavioural symptoms - Poor judgment Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
41.Behavioural symptoms - impaired work performance Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
42.Behavioural symptoms - Obsessional thoughts Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
43.Behavioural symptoms - compulsive behaviour Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
44.Behavioural symptoms - Irrational thoughts Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always
45.Behavioural symptoms - Being oversensitive Single choice. 
1= Never
2= Rarely
3= Sometimes
4= Often
5= Always 
SCORES (0)Never(1)Rarely (2) Sometimes (3) often (4)Always  symptoms
Actual Scores 1- 40
41 - 80
81 – 120
121 - 160  
161 -200
1- only slightly apparent
2- aware of symptom, but it doesn’t affect daily activity at all
3- continuously bothered by symptoms
4- symptom is overwhelming and /or interferes with daily activity
In addition, the total score obtained from the sub-scales established the “PMSS total score.” The scale’s lowest score is 40 and highest score is 200. If the scale’s total score reached 80 points or above, this indicates the occurrence of PMS. Increases in the scores indicate an increase in PMS severity. SCORING PROCEDURE:
Based on the percentage of scores the levels of premenstrual symptoms were graded in four categories. They are “No symptoms”, “Mild”, “Moderate” “severe” and very severe symptoms.









Appendix 3
The Premenstrual symptom screening tool (PSST) Questionnaire 
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Appendix 4
Excel Results 
	
	
	
	 
	
	
	

	NON SEEDS 
	PMSS- DEC 
	PMSS- JAN
	PMSS-FEB
	PSST- DEC
	PSST- JAN 
	PSTT-FEB

	NM
	92
	101
	98
	35
	35
	36

	EP
	184
	183
	182
	76
	74
	75

	KH
	92
	94
	94
	31
	29
	32

	SC
	95
	99
	98
	32
	33
	32

	Ym 
	91
	96
	96
	36
	38
	37

	KJ
	105
	106
	107
	46
	45
	46

	LE
	53
	51
	55
	23
	25
	25

	AJ
	86
	84
	86
	40
	36
	36

	SA
	91
	108
	95
	32
	38
	32

	RS
	138
	118
	111
	44
	45
	44

	 L Derg 
	200
	196
	198
	71
	68
	68

	LR
	67
	66
	68
	34
	35
	36

	CT
	97
	105
	99
	44
	45
	46

	KLT
	57
	47
	39
	24
	22
	23

	NE
	116
	87
	123
	27
	29
	47

	
	1564
	1541
	1549
	595
	597
	615

	
	
	
	
	
	
	

	SEEDS 
	PMSS- DEC 
	PMSS- JAN
	PMSS-FEB
	PSST- DEC
	PSST- JAN 
	PSTT-FEB

	LD
	69
	52
	48
	23
	22
	23

	EF
	104
	93
	86
	63
	48
	34

	L Fews
	111
	99
	83
	47
	31
	38

	KG
	89
	70
	56
	32
	29
	26

	KB
	97
	70
	62
	38
	36
	37

	Slm 
	115
	115
	101
	54
	33
	33

	Hrf
	117
	
	
	28
	
	

	ZJJ
	120
	84
	105
	37
	37
	43

	KW
	135
	91
	80
	48
	28
	32

	LC
	116
	82
	98
	31
	37
	37

	NTE
	104
	75
	62
	44
	38
	38

	ST
	118
	72
	80
	42
	41
	34

	JMK
	127
	94
	85
	45
	40
	30

	CMcD
	136
	111
	87
	46
	48
	39

	
	1558
	1108
	1033
	578
	468
	444



Appendix 5
SPSS Results 
Seed Cycling PMSS 
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Seed cycling PSST
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Appendix 6

SPSS Results 
Non- Seed Cycling PMSS
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SPSS Non- Seed Cycling PSST
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Appendix 1

The Premenstrual Symptoms Screening Tool for Adolescents PSST-A*

(please mark an “X” in the appropriate box)

Do you experience some or any of the following premenstrual symptoms which start before your period and
stop within a few days of bleeding?

Symptom Not at all Mild Moderate Severe

. Anger/irritability

. Anxiety/tension

. Tearful/increased sensitivity to rejection

Depressed mood/hopelessness

Decreased interest in work activities

Decreased interest in home activities

Decreased interest in social activities

IR EIEN SIS

Difficulty concentrating

9. Fatigue/lack of energy

10. Overeating/food cravings

11. Insomnia

12. Hypersomnia (needing more sleep)

13. Feeling overwhelmed or out of control

14. Physical symptoms (including breast
tenderness, headaches, joint/muscle pain, bloating,
and weight gain)

Have your symptoms, as listed above, interfered with:

Not at all Mild Moderate Severe

A. Your school/work efficiency or productivity

B. Your relationships with friends,
classmates/coworkers

C. Your relationships with your family

D. Your social life activities

E. Your home responsibilities

Scoring
The following criteria must be present for a diagnosis of PMDD
1) atleast one of #1, #2, #3, #4 is severe
2) in addition at least four of #1 - #14 arc moderate to severe
3) atleast one of A, B, C, D, E is severe

The following criteria must be present for a diagnosis of moderate to severe PMS
1) atleast one of #1, #2, #3, #4 is moderate to severe
2) in addition at least four of #1 - #14 are moderate to severe
3) atleast one of A, B, C, D, E is moderate to severe
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Paired Samples Test

Paired Differences Significance
95% Confidence Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df One-Sided p Two-Sided p
Pair 1 PSSTDECSC - PSSTJANSC 6.07143 8.46226 2.26163 1.18546 10.95739 2.685 13 .009 .019
Pair 2 PSSTJANSC - PSSTFENSC  1.84615 6.41413 1.77896 -2.02986 5.72217 1.038 12 .160 .320
Pair 3 PSSTDECSC - PSSTFENSC  8.15385 10.15584 2.81672 2.01674 14.29096 2.895 12 .007 D,mbzl |
ouacteiV;1

Paired Samples Effect Sizes

95% Confidence Interval

Standardizer®  Point Estimate Lower Upper
Pair 1 PSSTDECSC - PSSTJANSC Cohen's d 8.46226 717 .116 1.297
Hedges' correction 8.99301 .675 .109 1.221
Pair 2 PSSTJANSC - PSSTFENSC  Cohen's d 6.41413 .288 -.273 .838
Hedges' correction 6.85313 .269 -.256 .784
Pair 3 PSSTDECSC - PSSTFENSC Cohen's d 10.15584 .803 .161 1.420
Hedges' correction 10.85093 .751 .151 1.329

a. The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.
Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.
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Paired Samples Test

Paired Differences
95% Confidence Interval of the

Significance

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df One-Sided p Two-Sided p
Pair 1 PMSSDECSC - PMSSJANSC  23.78571 14.62968 3.90995 15.33879 32.23264 6.083 13 <.001 <.001
Pair 2 PMSSDECSC - PMSSFEBSC  31.38462 13.54338 3.75626 23.20043 39.56880 8.355 12 <.001 <.001
Pair 3 PMSSJANSC - PMSSFEBSC 5.76923 13.07768 3.62710 -2.13353 13.67199 1.591 12 .069 .138
Paired Samples Effect Sizes
95% Confidence Interval
Standardizer®  Point Estimate Lower Upper

Pair 1 PMSSDECSC - PMSSJANSC Cohen's d 14.62968 1.626 .803 2.423

Hedges' correction 15.54724 1.530 .755 2.280

Pair 2 PMSSDECSC - PMSSFEBSC Cohen's d 13.54338 2.317 1.241 3.370

Hedges' correction 14.47032 2.169 1.161 3.154

Pair 3 PMSSJANSC - PMSSFEBSC  Cohen's d 13.07768 441 -.138 1.004

Hedges' correction 13.97275 413 -.129 .940

a. The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.
Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.

T-Test
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Paired Samples Test

Paired Differences
95% Confidence Interval of the

Significance

Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df One-Sided p Two-Sided p
Pair 1 NSCPMSSDEC - 1.53333 11.37583 2.93723 -4.76639 7.83306 522 14 .305 .610
NSCPMSSJAN
Pair 2 NSCPMSSJAN - -.53333 10.85533 2.80283 -6.54481 5.47815 -.190 14 426 .852
NSCPMSFEB
Pair 3 NSCPMSSDEC - 1.00000 9.25048 2.38846 -4.12275 6.12275 419 14 341 .682
NSCPMSFEB
Paired Samples Effect Sizes
95% Confidence Interval
Standardizer®  Point Estimate Lower Upper
Pair 1 NSCPMSSDEC - Cohen's d 11.37583 .135 -.376 .641
NSCEMSSJAN Hedges' correction  12.03425 127 355 606
Pair 2 NSCPMSSJAN - Cohen's d 10.85533 -.049 -.555 .458
AR Hedges' correction  11.48362 ~.046 _.524 433
Pair 3 NSCPMSSDEC - Cohen's d 9.25048 .108 -.401 .614
G AAEAE Hedges' correction 9.78589 .102 -.379 .580

a. The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.
Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.
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