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The increasing prevalence of menstrual discomfort and hormonal imbalance among 

women has prompted heightened interest in functional foods as non-pharmacological 

support for menstrual wellness. This review explores Choco Flax Oats Fusion, a next-

generation functional cookie designed to address women’s wellness and dysmenorrhoea 

management through targeted nutrition. The formulation integrates flaxseed, oats, and 

cocoa, offering a synergistic blend of omega-3 fatty acids, phytoestrogens, and 

antioxidants that modulate prostaglandin synthesis, regulate estrogen activity, and 

reduce oxidative stress. An evaluation of existing literature on the nutritional profiles 

and bioactive potential of these ingredients highlights their capacity to alleviate 

menstrual pain and enhance metabolic and cardiovascular health.The review synthesizes 

findings from experimental studies assessing the role of flaxseed lignans in hormonal 

regulation, oat-derived beta-glucans in inflammation reduction, and cocoa polyphenols 

in vascular relaxation and mood stabilization. Collectively, these components contribute 

to functional outcomes relevant to menstrual management. Choco Flax Oats Fusion thus 

represents an emerging intersection between dietary therapeutics and female 

reproductive health, offering promise as a holistic dietary adjunct for dysmenorrhoea 

and general wellness. Future research should focus on clinical validation, formulation 

optimization, and consumer acceptability studies to strengthen its application within 

functional food innovation pipelines. 
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INTRODUCTION 

Pain is an unwanted experience that can affect the 

individual experiencing it negatively depending on 

its intensity, location, quality and duration.[1] One 

of the Causes of pain among women is 

dysmenorrhoea. Dysmenorrhoea defined as 

painful cramps that occur with menstruation, is the 

most common gynecologic problem for Women of 

all ages and races and one of the most common 

causes of pelvic pain.[2]Dysmenorrhea, literally 

https://www.ijpsjournal.com/
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affecting 45-90% of women worldwide , can be 

classified into primary and secondary . Non-

Steroidal Anti-Inflammatory Drugs (NSAIDs) and 

oral contraceptive pills (OCPs) Have proven to 

reduce abnormal uterine contractions And 

cramping pain by blocking prostaglandins 

Production and are the most commonly used drugs 

to Relieve primary dysmenorrhea [3]. 

Dysmenorrhoea is classified as primary or 

secondary based on whether underlying pathology 

is found, with secondary dysmenorrhoea 

accounting for around 10% of cases. Primary 

dysmenorrhoea typically presents as crampy 

pelvic pain in the lower abdomen or pelvis, 

occurring just before and/or during menstruation 

and Lasting 8–72 hours.1The pain might radiate to 

the back or thighs, and accompanying systemic 

symptoms are common, including nausea, 

vomiting, diarrhoea, fatigue, bloating and 

insomnia. Secondary dysmenorrhoea is menstrual 

pain attributed to pelvic pathology. The Most 

common aetiology is endometriosis, but other 

aetiologies include congenital or acquired 

obstructive and non-obstructive abnormalities, 

such as Mullerian Malformations, adenomyosis, 

leiomyomas, pelvic masses and infection. The 

onset of secondary dysmenorrhoea can occur at 

any time depending on the underlying condition, 

and people with secondary dysmenorrhoea share 

some of the same characteristics and pathways to 

pain as those with primary dysmenorrhoea, such as 

increased uterine prostaglandins. [4] Numerous 

studies have demonstrated that various factors are 

associated with menstrual disorders, 

encompassing dietary diversity, food cravings, 

nutritional status, physical activity levels, caffeine, 

cigarette smoking, obesity, depression, and socio-

demographic factors [5] There is a rapidly growing 

global movement toward natural, food-based 

solutions for women’s health. This trend reflects 

women’s increasing focus on holistic well-being 

and preventive self-care, driven by both scientific 

advances and lifestyle changes.  

To alleviate the painful symptoms of 

dysmenorrhea, various Approaches have been 

attempted, including the use of pain-relieving 

medications such as mefenamic acid, ibuprofen, 

and metam-phyron. Nonsteroidal anti-

inflammatory drugs (NSAIDs) and combined oral 

contraceptive pills are common pharmacological 

treatments. NSAIDs work by inhibiting 

prostaglandin productionand have been found to 

be significantly more effective in relieving pain 

than placebos (OR 7.91; 95% CI 5.65-11.09). 

However, Long-term use of analgesics can lead to 

dependence and potentially cause liver damage 

and hypertension.10 Hence, there is a need for 

alternative pain management methods that don’t 

rely on synthetic analgesic drugs. [6] 

Chocolate is rich in vitamins A, B1, C, D, and E, 

as well as phenol and flavonoid antioxidants. It 

also contains essential minerals like calcium, 

potassium, and iron, along with omega-3and 

omega-6 fatty acids, and high levels of 

magnesium, which can alleviate menstrual pain 

and premenstrual symptoms in women The 

purpose of this study was to evaluate the effect of 

dark chocolate on reducing Dysmenorrhea. The 

consumption of flaxseed extract can significantly 

reduce inflammation. Flaxseed is scientifically 

known as Linum usitatissimum. Phytochemical 

analysis of flaxseeds revealed that the seeds 

contain a high concentration of prostanoids, 

particularly lignans, as well as a small number of 

phenolic acids, flavonoids, and cyanogenic 

glycosides. Alpha‑linoleic acid, lignans, and 

flavonoids have anti‑inflammatory properties. 

Jafarnezhad et al. (2016) showed that flaxseed 

could reduce the intensity of breast pain. Flaxseed 

oil is effective in relieving migraines and 

menstrual pain.[6] 
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PURPOSE OF REVIEW 

To highlight the therapeutic potential and 

scientific basis of a Choco-Flax-Oat fusion cookie 

for managing dysmenorrhea and promoting 

overall women’s wellness .This review aims to 

explore and critically analyze the therapeutic 

potential and scientific rationale of a Choco-Flax-

Oat fusion cookie in the management of 

dysmenorrhea, emphasizing its role as a functional 

dietary intervention for relieving menstrual 

cramps (pain relief). These fusion cookies are 

formulated using herbal ingredients, which result 

in fewer side effects for women. They are safer, 

health-efficient, effective, show rapid action, help 

control cravings. And balance mood swings. 

Overall, they contribute positively to women’s 

health and well-being. 

PATHOPHYSIOLOGICAL OF 

DYSMENORRHOEA  

Primary dysmenorrhea is characterized by painful 

menstrual cramps resulting from excessive 

prostaglandin production, uterine 

hypercontractility, ischemia, inflammation, and 

oxidative stress. The core pathophysiological 

mechanisms are explained below. Prostaglandin-

mediated uterine contractions During 

menstruation, the decline in progesterone causes 

cellular breakdown in the endometrium, releasing 

arachidonic acid. This substrate is converted into 

prostaglandins—especially prostaglandin F2α 

(PGF2α) and prostaglandin E2 (PGE2)—through 

cyclooxygenase (COX) enzymes . Excessive 

prostaglandin release results in powerful, high-

frequency uterine contractions that increase 

intrauterine pressure and reduce uterine blood 

flow, leading to hypoxia and ischemic pain 

.Inflammation and cytokine activation Primary 

dysmenorrhea is an inflammatory process in which 

endometrial breakdown triggers the release of 

cytokines, leukotrienes, and matrix 

metalloproteinase. These mediators enhance 

prostaglandin production and sustain uterine 

inflammation. Elevated vasopressin levels further 

exacerbate uterine contractility and ischemia, 

contributing to pain intensity .Ischemia and 

hypoxia Repeated uterine contractions compress 

spiral arteries, decreasing perfusion andcausing 

transient ischemia. The ischemic tissue 

accumulates anaerobic metabolites such as lactate, 

which sensitize nociceptors in the uterine wall and 

amplify pain perception .[7] 

 
Fig 1 : Pathophysiology of Dysmenorrhea 
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Oxidative stress  

Recent studies suggest oxidative stress plays a 

complementary role. Uterine ischemia increases 

the generation of reactive oxygen species (ROS), 

reducing antioxidant defenses and leading to local 

tissue injury. Elevated ROS levels correlate with 

the severity of dysmenorrhea and may perpetuate 

inflammation through lipid peroxidation and 

cytokine activation Nutritional habits are another 

risk factor for primary dysmenorrhea . Balanced 

nutritional habits, allow fat diet, and sufficient 

intake of protein, zinc, vitamin-E and magnesium 

are considered as efficient methods of reducing 

Dysmenorrhea . Significantly lower daily intake of 

vitamin-E and zinc in adolescent girls with 

primary dysmenorrhea than adolescent girls 

without primary dysmenorrhea . A deficiency of 

nutrients such as vitamin-E, vitamin-A, vitamin-C, 

calcium and Zinc will aggravate dysmenorrhoea. 

Statistically significant association between 

excessive sugar intake and the presence of 

dysmenorrhea was reported . Increase sugar intake 

reported a mark Increase of dysmenorrhea. The 

severity of dysmenorrhea was higher in women 

with excessive sugar intake [8] 

Functional ingredients and theirs Bioactive 

Effects  

Dark Chocolate  

Chocolate consists of cocoa powder, cocoa butter, 

sugar, and milk powder (in the case of milk 

chocolate). The two first ingredients are found 

naturally in the cocoa bean, and the combination 

of bothmakes  mass (also known as cocoa liquor) . 

Cocoa, the raw material for chocolate, is a dry, 

Powdered product made from the beans of the 

Theobroma cacao plant. It contains various 

polyphenols(more than most foods, even tea and 

red wine), particularly flavonoids, with a subclass 

called flavanols which are biologically active and 

may thus affect humanhealth . The beneficial 

effect of polyphenols on health is thought to be 

associated with itshigh content of antioxidants. 

Other active components of cocoa are 

methylxanthines (caffeine and theobromine, with 

a 1:5 ratio), as well as serotonin, its precursor, 

tryptophan, and β-phenylethylamine (PGA) . 

Moreover, cocoa is a significant source of many 

vitamins and minerals important in The human 

diet, mostly magnesium, zinc, selenium, copper, 

potassium, riboflavin, and iron . We distinguish 

dark chocolate, milk chocolate, and white 

chocolate . It is worth noting that the highest 

concentration of flavonoids and minerals is found 

in dark chocolate, particularly in 90% cocoa-

containing chocolate . That is why dark chocolate 

is preferred over milk and white Chocolate . It 

should also be emphasized that cocoa is a rich 

source of fibre (26%–40%), proteins (15%–20%), 

carbohydrates (about 15%), and lipids (10%–24%) 

[9]  

 
Fig 2 : Dark Chocolates 

Table 1 : Chemical composition and pathophysiological Effects of Dark Chocolate [17] 

Mechanisms Bioactive Compounds Pathophysiology Effects 

Magnesium Minerals in cocoa Relaxes uterine muscles ; 

 reduces prostaglandin synthesis 

Flavonoids and polyphenols Antioxidants Reduces oxidative stress and inflammation 

Theobromine and caffeine Methylxanthines Mild vasodilatory and mood lifting effects 



Nandini Hiwrale, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 11, 1037-1049 |Review 

                 
              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1041 | P a g e  

Serotonin and Endorphins 

Stimulation 

Neuroactive Compounds Improving mood and pain tolerance 

FLAXSEED  

Key Functional Ingredients for Dysmenorrhea 

Relief. Lignans (Phytoestrogens): Flaxseed is a 

major source of plant lignans , which exhibit 

estrogen-like and antiestrogenic properties. They 

help to balance estrogen levels, potentially 

reducing symptoms associated with hormonal 

fluctuations such as menstrual cramps and 

pain.Omega-3 Fatty Acids (Alpha-linolenic Acid): 

These have anti-inflammatory effects that can 

lower prostaglandin-mediated inflammation, 

thereby reducing the severity of menstrual cramps 

and discomfort Dietary Fiber: Both soluble and 

insoluble fiber found in flaxseed support gut health 

and hormone metabolism. Proper digestive health 

helps in the detoxification and elimination of 

excess estrogen, which can help balance hormone 

levels during menstruation. Bioactive Peptides: 

Though less studied in the context of 

dysmenorrhea, flaxseed’s protein derivatives may 

also contribute to anti-inflammatory and analgesic 

effects.[10]  

Bioactive Effects  

In Dysmenorrhea Reduction of Pelvic Pain and 

Cramps: Clinical studies show that regular 

flaxseed intake can significantly reduce 

dysmenorrhea and pelvic pain, sometimes 

equating its effects to those of herbal medicines 

like chamomile. Hormonal Modulation: Lignans 

and fiber help maintain a proper estrogen balance, 

reducing excessive estrogen re-absorption and 

supporting regular ovulation. This may result in 

improved luteal phase length, healthier 

progesterone levels, and less severe menstrual 

pain. Anti-inflammatory and Analgesic Activity: 

Omega-3 fatty acids and bioactive phytochemicals 

work together to lower inflammation, which 

directly eases cramps and period pain.Improved 

Cycle Regularity: Consumption of flaxseed is 

linked to fewer anovulatory cycles and more 

regular ovulation, which can help stabilize 

hormonal patterns and reduce the frequency and 

severity of menstrual pain.[10],[11] 

 
Fig 3 : Flaxseed 

Oats  

Functional ingredients, Oats contain numerous 

functional ingredients with bioactive properties 

that can help alleviate symptoms of 

dysmenorrhoea (menstrual cramps) through anti-

inflammatory, antioxidant, and hormonal 

regulation mechanisms.  β-glucan: This soluble 

fiber regulates immune response and reduces 

systemic inflammation by modulating cytokine 

activity, which can help lower uterine 

prostaglandin levels—a key factor in 

dysmenorrhoea pain .Avenanthramides: Unique 

polyphenols in oats with potent antioxidant and 

anti-inflammatory effects that inhibit NF-κB 

signaling, potentially reducing uterine muscle 

contractions and menstrual pain .Phenolic acids 

and flavonoids: These compounds exhibit free-

radical-scavenging activity, reducing oxidative 

stress that can exacerbate menstrual discomfort 

.Magnesium: Oats are rich in magnesium, which 

helps relax uterine muscles and regulate 
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prostaglandin synthesis, thereby easing cramps 

and improving mood stability during menstruation 

Phytosterols and tocols (Vitamin E analogs): 

These bioactives contribute to hormonal balance 

and suppress inflammatory enzyme pathways 

linked to menstrual pain .[11] 

Bioactive Effects in Dysmenorrhea 

Anti-inflammatory modulation: Germinated oats 

significantly reduce IL-6, IL-1β, and TNF-α 

levels—cytokines associated with inflammation 

and pain—indicating that oat bioactives can 

dampen uterine inflammation .Muscle relaxation: 

Magnesium and avenanthramides promote smooth 

muscle relaxation, preventing hypercontraction of 

uterine tissue. Hormonal regulation: Oats may 

support balanced estrogen metabolism through 

fiber-enhanced “estrogen disposal,” reducing 

prostaglandin-induced uterine stress. 

.Neuroendocrine support:Oat extracts act as 

nervine tonics, supporting the endocrine system 

(especially ovarian and adrenal glands), helping 

manage hormonal imbalances that worsen 

dysmenorrhoea [11].  Antioxidant effects: 

Increased levels of superoxide dismutase (SOD) 

and glutathione (GSH) have been observed after 

oat consumption, enhancing protection against 

oxidative menstrual stress .[12] 

 
Fig 4 : Oats 

Evidence from Literature  

Comparative Analysis and Rationale for 

Combining The combination is effective because 

the ingredients offer complementary mechanisms 

that target the same health goals through different 

pathways: Holistic Pain and Inflammation: Dark 

Chocolate provides immediate analgesic and 

muscle-relaxing effects (magnesium, 

theobromine). Flax Seeds offer long-term anti-

inflammatory support (Omega-3s). Oats 

contribute general anti-inflammatory and physical 

symptom relief (\beta-glucan). Comprehensive 

Hormonal Support: Flax Seeds directly modulate 

sex hormones (estrogen balance) via lignans 

(phytoestrogens). Oats support foundational 

metabolic health by stabilizing blood sugar and 

regulating appetite hormones, crucial for overall 

hormonal function. Dark Chocolate assists by 

modulating the stress-hormone axis (HPA) and 

reducing symptoms like menstrual pain. 

[14]Enhanced Mood and Stress Reduction: Dark 

Chocolate provides rapid mood-boosting through 

direct release of serotonin and endorphins. Flax 

Seeds support long-term mood regulation by 

providing the tryptophan needed to build 

serotonin. Oats aid in stress management by 

modulating the physiological stress response and 

improving cognitive resilience. In essence, the 

combination provides both acute relief and 

foundational, sustained support. The fiber in oats 

and flax also promotes gut health, which is 

increasingly recognized as a key regulator of both 

mood and hormonal balance. Would you like a 

more detailed breakdown of the specific chemical 

compounds responsible for these effects? [15] 

Synergetic Mechanism 
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Fig no. 5 : Synergetic Mechanisms 

Research Gaps 

The primary gap in current research is the lack of 

dedicated, high-quality clinical trials on integrated 

nutraceutical snacks specifically formulated for 

menstrual health (pain, hormonal balance, mood). 

Individual vs. Integrated Study Focus Existing 

Evidence is Siloes, Current scientific literature 

primarily focuses on the individual effects of the 

ingredients (dark chocolate, flax seeds, oats) in 

isolation or as simple supplements. For instance, 

flax lignans are studied for phytoestrogen effects, 

dark chocolate for its anti-inflammatory/mood 

boost, and oat beta-glucan for metabolic benefits. 

Absence of Synergy Data: There is a significant 

lack of clinical studies that test the combined, 

synergistic effect of these ingredients when 

integrated into a single, functional food matrix . 

The assumption of additive benefit requires direct 

scientific validation.[16] 

Format and Dosage 

Supplement Bias: Much of the existing 

nutraceutical research uses concentrated extracts, 

oils (e.g., flaxseed oil), or high-dose powders.  

Snack Format Underexplored: Clinical data is 

missing on the bioavailability, stability, and 

efficacy of these compounds like flavonoids . [16] 

Standardization and Regulation 

Need for Protocol: Since these are complex food-

based interventions, there is a gap in establishing 

standardized dosing and long-term consumption 

protocols specific to the menstrual cycle (e.g., 

daily throughout the cycle vs. only during the 

luteal phase).Regulatory Validation: Unlike 

pharmaceutical drugs, integrated nutraceutical 

snacks generally lack the rigorous, large-scale 

randomized controlled trials (RCTs) needed to 

substantiate definitive health claims for menstrual 

relief or hormonal balance within the medical 

community.[17] 
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Table No.2 : Ingredients and its functions [18] [23]. 

Ingredients Pain Relief (Analgesic/ Anti-

inflammatory) 

Hormonal Balance 

(Endocrine and Menstrual 

Mood stabilization 

(Neurocognitive ) 

Dark 

Chocolates 

Analgesic/ 

Anti-inflammatory effects 

demonstrated in studies on 

menstrual pain (dysmenorrhea) 

and muscle soreness, due to 

magnesium, flavonoids, and 

theobromine. Releases 

endorphins and serotonin. 

Beneficial 4 menstrual pain 

and pre ministerial symptoms 

due to magnesium and 

.Mood stabilising effects may 

influence the HPA axis 

(stress hormone) 

Improving mood reduce 

stress and enhance cognitive 

function are link to its 

polyphenols and flavonoids, 

which modulate 

neurotransmitters and exerts 

neuroprotective effects 

Flaxseed Anti-inflammatory properties, 

especially due to Omega-3 fatty 

acids (ALA) which may help 

lesson periods pain. And reduce  

Other  inflammation conditions 

Rich in ligands ( 

phytoestrogens) That help 

with estrogen balance. 

clinical studies show positive 

effect on menopausal 

symptoms (e.g., hot flashes, 

bone pain) And improving 

hormonal profile in 

conditions like PCOS. 

Contains tryptophan, 

precursor for the ‘happiness 

neurotransmitters serotonin, 

which support good moods , 

fight anxiety and depression 

and aids sleep (Melatonin 

conversion) 

Oats Reduces headache and limp 

/joint observed in studies 

involving 

list direct evidence for sex 

hormone balance, but clinical 

data supports regulation of 

appetite hormone (like 

leptin) And stabilization of 

blood sugar which are 

foundational to overall 

endocrine health. 

Extracts show benefits for 

cognitive function (e.g. , 

working memory) and can 

modulate the physiological 

response to stress ( e.g. , 

lower electrodermal activity 

) Oats Fusion has also been 

linked to reduced anxiety 

Market Potential and Consumer Demand  

Growing women-focused functional food market 

and awareness of menstrual wellness. Lack of 

commercially available products combining 

chocolate, flax, and oats for dysmenorrhea.[19] 

Target population: adolescent girls, women with 

mild to moderate dysmenorrhea, health-conscious 

consumers. The women-focused functional food 

market, especially products targeting menstrual 

wellness, is experiencing significant growth and 

presents strong market potential. [20]There is 

growing consumer demand for products that 

combine science-backed ingredients with 

appealing formats, such as chocolate, oats, and 

flax, for holistic health benefits and symptom 

management for conditions like dysmenorrhea. 

However, there remains a notable gap in the 

availability of commercially available products 

that specifically combine chocolate, flax, and oats 

for menstrual relief, especially for adolescent girls, 

women with mild to moderate dysmenorrhea, and 

health-conscious consumers. [21] 

Market Potential  

The market for functional foods tailored to 

women—including ingredients for menstrual 

wellness—is rapidly expanding globally, driven 

by innovation, increased awareness, and high 

consumer interest in natural, convenient, and 

science-backed solutions[22]. North America 

currently leads in demand due to consumer 

awareness and robust retail presence, while Asia-

Pacific and Europe are quickly emerging as high-

potential regions. The market’s appeal is enhanced 
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by trends toward vegan, plant-based, and low-

sugar products[23]. 

Brands that cater to women’s priorities—nutrient 

density, clean labels, low sugar, and ingredients 

that support hormonal health—have strong 

potential for growth and can drive broader market 

trends within functional foods[24] 

Consumer Demand  

A significant majority of women (over 90%) now 

prioritize products that align with their health 

goals and lifestyles, actively seeking solutions to 

support hormonal balance, stress management, 

and menstrual comfort[3]. Younger consumers 

prioritize holistic wellness, seeking  foods not only 

for physical health but also for emotional balance, 

stress, and daily well-being. There is rising interest 

in natural, plant-based ingredients, and products 

that address PMS symptoms, menstrual pain, and 

overall reproductive health[5][8]. Adolescent girls 

and women with mild to moderate dysmenorrhea 

represent an underserved population with a need 

for convenient, palatable, and health-impactful 

solutions. Health-conscious consumers also seek 

snacks and treats that support menstrual wellness 

without compromising on taste or nutrition 

[10][25] 

Gap in Commercial Offerings  

Despite the momentum in functional foods for 

women’s wellness, there is a lack of commercial 

products combining chocolate, flax, and oats 

specifically formulated for dysmenorrhea. Most 

available PMS relief chocolates focus on 

ingredients like magnesium, B6, CBD, and 

adaptogens, with limited inclusion of omega-3-

rich flax or fiber-dense oats[6]. This gap presents 

a prime opportunity for innovation and first-mover 

advantage in a niche with clearly identified 

consumer need and strong interest in natural, 

wholesome ingredients[9][24] 

Target Population  

Adolescent girls and women suffering from mild 

to moderate dysmenorrhea. Health-conscious 

consumers who prefer food-based solutions and 

prioritize flavor, convenience, and nutritional 

benefits[11]. Those seeking holistic, natural 

alternatives to pharmaceutical intervention or 

conventional period care products[9][12]. In 

summary, launching a product that combines 

chocolate, flax, and oats to support menstrual 

wellness offers substantial market opportunity, 

meets increasing consumer demand, and addresses 

a clear gap for adolescent, reproductive-age 

women and health-focused buyers[25][26] 

The Challenges and Research Gaps 

Why It’s Not Easy to Make and Sell a “Period 

Snack” 

The Need for Hard Proof (Standardized Clinical 

Trials) The Problem: Right now, many of these 

snacks rely on the general health benefits of their 

ingredients (like “magnesium helps with cramps”). 

But they often haven’t proven that the specific 

snack itself—the cookie or bar—actually works 

better than a regular snack. The Hurdle: To be 

taken seriously, manufacturers need to run official, 

high-quality studies (standardized clinical 

trials).[27] This means consistently testing the 

snack on women with the same symptoms, using 

agreed-upon methods to measure pain, bloating, 

and mood, and showing a real, measurable benefit. 

Without this proof, it’s just a marketing claim. 

Getting the Dose Right (Dose-Response and 

Bioavailability) The Problem: It’s tough to make a 

product that tastes good and delivers enough of the 

active ingredient to matter. [28]The Hurdle: 

Scientists have to figure out the perfect dose of 



Nandini Hiwrale, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 11, 1037-1049 |Review 

                 
              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1046 | P a g e  

things like herbal extracts or vitamins. Too little, 

and it does nothing; too much, and it could cause 

side effects or taste terrible. They also need to 

make sure the body can actually absorb the 

ingredient once it’s baked into a bar or snack 

(that’s the bioavailability challenge). Food 

processing can sometimes break down or block 

these helpful components.[27][29] 

Will People Actually Buy It? (Consumer 

Acceptance and Awareness) 

The Problem: You can have the perfect science, 

but if the snack doesn’t sell, it fails. 

Taste/Convenience: Does it taste as good as a 

regular snack? Will people actually grab it when 

they’re hungry?, Stigma: Talking about periods is 

still a taboo subject. Companies need to market the 

snacks in a way that is empowering and not 

embarrassing.[31][32] Education: Consumers 

need to clearly understand why they should spend 

extra money on a functional snack versus just 

taking a vitamin pill. [33]They need to be aware of 

the benefit. The Opportunities: Where Future 

Research Can Win The Opportunity: Instead of 

testing one ingredient at a time, researchers can 

find out if combining certain ingredients (like 

turmeric, ginger, and iron) actually creates a much 

stronger, better effect than each ingredient on its 

own. It’s the idea that the whole is greater than the 

sum of its parts. Looking Ahead (Long-Term 

Benefits)[34] 

The Opportunity: Most current studies just look at 

symptom relief during a single cycle. The real 

value is in showing long-term benefits.[35] If 

women eat these snacks regularly, can it actually 

help regulate hormones, reduce overall 

inflammation, or improve bone health over months 

and years? This research would position the snacks 

as a proactive part of wellness, not just a pain 

reliever.[36] In short, the industry needs to move 

from ingredient-based claims to product-based 

proof and then find a way to make that proven 

product both delicious and desirable to the 

consumer.[37] 

THE FUTURE PROSPECTIVE 

The future prospective for Choco-Flax-Oat Fusion 

as a next-generation functional cookie for 

women’s wellness and dysmenorrhea 

management is very promising. The global cookie 

market is expected to grow significantly, reaching 

around $59.8 billion by 2030 with a CAGR of 

about 4.1% from 2025 to 2030. [38]There is a 

distinct rising demand for health-focused, 

functional foods, including cookies enriched with 

probiotics, vitamins, and natural anti-

inflammatory ingredients like cocoa and flaxseed. 

Functional cookies, which provide specific health 

benefits such as pain management and nutritional 

support, represent a rapidly growing segment with 

annual growth rates exceeding 25%. 

[39]Additionally, trends such as personalization, 

premiumization, sustainability, and clean-label 

ingredients align well with this product’s concept. 

E-commerce and digital engagement further 

enable market reach and consumer education. 

Overall, the product fits strongly into evolving 

consumer preferences for indulgent yet health-

beneficial snacks tailored to targeted wellness 

goals like menstrual pain relief and women’s 

health .[40] 

CONCLUSIONS  

The future prospective for Choco-Flax-Oat Fusion 

as a next-generation functional cookie for 

women’s wellness and dysmenorrhea 

management is very promising. The global cookie 

market is expected to grow significantly, reaching 

around $59.8 billion by 2030 with a CAGR of 

about 4.1% from 2025 to 2030. There is a distinct 

rising demand for health-focused, functional 

foods, including cookies enriched with probiotics, 
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vitamins, and natural anti-inflammatory 

ingredients like cocoa and flaxseed. Functional 

cookies, which provide specific health benefits 

such as pain management and nutritional support, 

represent a rapidly growing segment with annual 

growth rates exceeding 25%. Additionally, trends 

such as personalization, premiumization, 

sustainability, and clean-label ingredients align 

well with this product’s concept. E-commerce and 

digital engagement further enable market reach 

and consumer education. Overall, the product fits 

strongly into evolving consumer preferences for 

indulgent yet health-beneficial snacks tailored to 

targeted wellness goals like menstrual pain relief 

and women’s health . 

REFERENCES 

1. Emmanuel A, Achema G, Gimba SM, 

Mafuyai MJ, Afoi BB, Ifere I. 

Dysmenorrhoea: Pain relief strategies among 

a cohort of undergraduates in Nigeria. Int J 

Med Biomed Res. 2013;2(2): Available from: 

www.ijmbr.com 

2. Dong Y, Li MJ, Hong YZ, Li WJ. Insight into 

dysmenorrhea research from 1992 to 2022: A 

bibliometric analysis. J Pain Res. 2022;15: 

3. Behmanesh E, Mozaffarpur SA. A review on 

the historical investigation of dysmenorrhea 

from Abulcasis’s point of view. Caspian J 

Reprod Med. Available from: 

www.caspjrm.ir 

4. Christensen K. Dysmenorrhoea: An update on 

primary healthcare management. Aust J Gen 

Pract. 2022;53(1–2): 

5. Sen LC, Jahan I, Salekin N, Shourove JH, 

Rahman M, Uddin MJ, et al. Food craving, 

vitamin A, and menstrual disorders: A 

comprehensive study on university female 

students. PLoS One. 2024;19(3):e0310995. 

https://doi.org/10.1371/journal.pone.0310995 

6. Ferina F, Hadianti DN, Fatimah YU. Dark 

chocolate as a non-pharmacological 

alternative to reduce dysmenorrhea in 

adolescents. Healthc Low Resour Settings. 

2023;11:11809. 

7. Khalajinia Z, Mohanazadeh F, Aghaali M. 

The effects of chamomile and flaxseed on 

pelvic pain, dyspareunia, and dysmenorrhea 

in endometriosis: A controlled randomized 

clinical trial. Iran J Nurs Midwifery Res. 

2024. 

8. Pramanik P, Pramanik P. A healthy habitual 

score for dietary intake is associated with 

primary dysmenorrhea among adolescent 

school girls. World J Biol Pharm Health Sci. 

2024;18(2):173–180. 

9. Nowaczewska M, Wicinski M, Kazmierczak 

W, Kazmierczak H. To eat or not to eat: A 

review of the relationship between chocolate 

and migraines. Nutrients. 2020;12(3):608. 

https://doi.org/10.3390/nu12030608 

10. Basch E, Bent S, Collins J. Flax and flaxseed 

oil (Linum usitatissimum): A review by the 

Natural Standard Research Collaboration. J 

Soc Integr Oncol. 2007;5(3):92–105. 

11. Shelke SB, Bhangare SA, Munde SS, Gosavi 

NK, Gaware V. Formulation and evaluation of 

5 days herbal feminine roll-on to reduce 

dysmenorrhea. Int J Res Publ Rev. 

2022;4(6):2006–2012. 

12. Dizaye K, Alchalabi DA, Marouf BH. Effects 

of flaxseed (Linum usitatissimum) on 

postmenopausal symptoms and its clinical 

parameters. Iraqi J Pharm Sci. 

2023;32(1):257–265. 

https://doi.org/10.31351/vol32iss1pp257-265 

13. Wulandari S, Afriliana FD. Effect of dark 

chocolate consumption on primary 

dysmenorrhea pain among teenage girls. 

Indian J Med Res Pharm Sci. 2017;4(2). 

DOI:10.5281/zenodo.272645 



Nandini Hiwrale, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 11, 1037-1049 |Review 

                 
              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1048 | P a g e  

14. Hewitt GD, Gerancher KR. Dysmenorrhea 

and endometriosis in the adolescent. Obstet 

Gynecol. 2018;132(6): 

15. Francavilla R, Petraroli M, Messina G, 

Stanyevic B, Bellani AM, Esposito SMR, et 

al. Dysmenorrhea: Epidemiology, causes and 

current state of the art for treatment. Clin Exp 

Obstet Gynecol. 2023;50(12):274. 

https://doi.org/10.31083/j.ceog5012274 

16. Maharani M, Khumairoh R. Relationship of 

lifestyle with incidence of primary 

dysmenorrhea in college students: A literature 

review. Asian J Health Res. 

[Year];[Volume(Issue)]:[pages]. Available 

from: https://a-jhr.com 

17. Khodakarami B, Masoumi SZ, Faradmal J, 

Nazari M, Saadati M, Sharifi F, et al. The 

severity of dysmenorrhea and its relationship 

with body mass index among female 

adolescents in Hamadan, Iran. J Midwifery 

Reprod Health. 2015;3(4):444–450. 

18. Sreelakshmi U, Bindu VT, Subhashini T, 

Saritha K. Impact of dietary and lifestyle 

choices on menstrual patterns in medical 

students. Int J Reprod Contracept Obstet 

Gynecol. 2019;8(4):1271–1276. 

19. Fujiwara T, Sato N, Awaji H, Nakata R. 

Adverse effects of dietary habits on menstrual 

disorders in young women. Open Food Sci J. 

2007;1: 

20. Ibrahim SM, Aboushady RMN, Kishk DMA, 

Abdeldaiem NA. Lifestyle risk factors and 

occurrence of primary dysmenorrhea among 

adolescents: Suggested guidelines. Egypt J 

Health Care. 2021;12(2): 

21. Fitrianingsih ADR, Santanu AM. Primary 

dysmenorrhea risk based on characteristics, 

dietary habits, and types of exercise. J Ilmu 

Kesehatan Masyarakat. 2021;12(1):21–37. 

https://doi.org/10.26553/jikm.2021.12.1.21-

37 

22. Safna TI, Swarnalatha A. Prevalence of 

dysmenorrhea and dietary pattern among 

selected females in reproductive age. Nehru 

E-Journal. 2021; ISSN: 2349-9052. 

23. Singh M, Wadhawan N. Effect of dietary 

habits on menstrual problems in young girls. 

Int J Curr Microbiol Appl Sci. 2019;8(7): 

24. Mucuk S, Yılmaz M, Onur A. Relationship 

between dysmenorrhea, dietary inflammatory 

index, and C-reactive protein level. Prog Nutr. 

2021;23(4):e2021156. 

https://doi.org/10.23751/pn.v23i4.11382 

25. Silpa R, Pradeep VS. Dietary modifications 

for dysmenorrhea in adolescents. Int J Creat 

Res Thoughts. 2022;10(9): 

26. Magrone T, Russo MA, Jirillo E. Cocoa and 

dark chocolate polyphenols: From biology to 

clinical applications.  

27. Shah SR, Alweis R, Najim NI, Dharani AM, 

Jangda MA, Shahid M, et al. Use of dark 

chocolate for diabetic patients: A review of 

literature and current evidence. J Community 

Hosp Intern Med Perspect. 2017;7(4):218–

221. 

https://doi.org/10.1080/20009666.2017.1361

293 

28. Retnowati Y, Alvionita V. Intervention of 

dark chocolate consumption on complaints of 

menstrual pain in adolescent girls: A 

descriptive case study. AHMA Metastasis 

Health J. 2025;5(1):26–33. 

29. Patil VR, Patil SP, Chaudhari RM, Pawar SP. 

A review on health benefits of dark chocolate. 

Int J Res Publ Rev. 2024. 

30. Zalavadia DS, Patel AM. Impact of junk food 

on dysmenorrhea in young females of 

Ahmedabad City. Int J Health Sci Res. 

2024;14(8):[pages]. 

31. Halitopo Y. Relationship of dysmenorrhea in 

students with learning activities. Sci 

Midwifery. 2022;10(5):4149–4154. 



Nandini Hiwrale, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 11, 1037-1049 |Review 

                 
              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1049 | P a g e  

32. Ozder A, Salduz Z. Prevalence of 

dysmenorrhea and its effects on quality of life 

in female university students: What can we do 

in primary care? Int J Clin Exp Med. 

2020;13(9):6496–6505. 

33. Gjellestad M, Haraldstad K, Enehaug H, 

Helmersen M. Women’s health and working 

life: A scoping review. Int J Environ Res 

Public Health. 2023;20(1080): 

34. Almanasef M, Alqarni H. Self-care strategies 

for the management of primary dysmenorrhea 

among young women in Asir region, Saudi 

Arabia: A cross-sectional study.  

35. Ali A, Ali A, Alotaibi NS, Alsufyani MS, 

Alotaibi AJ, Almutairi MM, Eldalo AS. 

Prevalence, impact, and management 

perception of dysmenorrhea among university 

students: A cross-sectional study. Braz J 

Pharm Sci. 2022; 

http://dx.doi.org/10.1590/s2175-

97902022e20458 

36. Colli MC, Bracht A, Soares AA, Oliveira AL. 

Evaluation of the efficacy of flaxseed meal 

and flaxseed extract in reducing menopausal 

symptoms. J Med Food. 2012;15(9):840–845. 

https://doi.org/10.1089/jmf.2011.0228 

37. Najafi N, Khalkhali H, Moghaddam Tabrizi F, 

Zarrin R. Major dietary patterns in relation to 

menstrual pain: A nested case control study. 

BMC Womens Health. 2018;18:69. 

https://doi.org/10.1186/s12905-018-0558-4 

38. Bajalana Z, Alimoradi Z, Moafi F. Nutrition 

as a potential factor of primary dysmenorrhea: 

A systematic review of observational studies. 

Gynecol Obstet Invest. 2019;84:209–224. 

https://doi.org/10.1159/000495408 

39. Güzeldere HKB, Efendioğlu EH, Mutlu S, 

Esen HN, Karaca GN, Çağırdar B. 

Relationship between dietary habits and 

menstruation problems in women: A cross-

sectional study. BMC Womens Health. 

2024;24:397. https://doi.org/10.1186/s12905-

024-03235-4 

40. Bezuidenhout S, Mahlaba KJ, Nxumalo G, 

Meyer JC, Chukwu BO. Dysmenorrhoea: An 

updated review of management and research 

perspectives. 

 

HOW TO CITE: Nandini Hiwrale, Manasi Choudhari, 

Dr. Swati Deshmukh, Choco-Flax-Oat Fusion: A Next-

Generation Functional Cookie for Women’s Wellness 

and Dysmenorrhea Management, Int. J. of Pharm. Sci., 

2025, Vol 3, Issue 11, 1037-1049. 

https://doi.org/10.5281/zenodo.17551156 


