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The human scalp contains approximately 100,000 hair follicles at birth; this number does not increase 
throughout life. With advancing age, follicular biology undergoes several critical changes:

• Follicular miniaturization: Progressive reduction in follicle size and hair shaft diameter, 
producing thinner, shorter, and less pigmented hairs

• Extended telogen phase: The resting phase of the hair cycle lengthens, reducing the 
proportion of actively growing (anagen) follicles from ~85–90% in young adults to ~75–80% in 
elderly individuals

• Reduced dermal papilla cell proliferation: Aging diminishes the regenerative signaling capacity 
of dermal papilla cells, impairing new cycle initiation

• Decreased scalp vascularity: Microcirculatory changes reduce oxygen and nutrient delivery to 
follicles

• Oxidative stress accumulation: Reactive oxygen species (ROS) damage follicular DNA, 
mitochondria, and stem cell niches in the hair bulge region

• Altered hormonal milieu: Declining estrogen, testosterone, DHEA, and growth hormone levels 
restructure the anagen-promoting hormonal environment

 Subtype  Affected Group  Characteristics  Primary Mechanism 

 Androgenetic alopecia (AGA) 
— male pattern 

 Men  Recession at temples, vertex thinning  DHT-mediated follicular miniaturization 

 Androgenetic alopecia (AGA) 
— female pattern 

 Women  Diffuse crown thinning, preserved hairline  Estrogen decline post-menopause 

 Senescent alopecia  Both sexes (>60)  Diffuse global thinning without hormonal 
pattern 

 Follicular stem cell exhaustion 

 Telogen effluvium (TE)  Both sexes  Diffuse shedding 2–4 months post-trigger  Synchronized follicle shift to telogen 

 Alopecia areata  Both sexes  Patchy, well-demarcated hair loss  Autoimmune T-cell attack on follicles 

 Cicatricial (scarring) alopecia  Both sexes  Permanent loss with scalp fibrosis  Inflammatory destruction of follicular 
stem cells 

 Traction alopecia  Women > Men  Hairline recession at tension sites  Chronic mechanical traction from tight 
styling 

 Tinea capitis (fungal)  Elderly  Scaling, broken hairs, inflammation  Dermatophyte infection 

Daily Scalp and Hair Care Habits

Shampooing Frequency and Technique
• Frequency: Wash hair 2–4 times per week for most elderly individuals; daily washing is 

acceptable if using very gentle shampoos, but can strip natural sebum from an already under-
producing aging scalp

• Water temperature: Use lukewarm water — hot water strips sebum, increases scalp 
inflammation, and can damage hair cuticles

• Application: Apply shampoo primarily to the scalp, not the hair shafts; gentle circular massage 
with fingertips (not nails) simultaneously provides mechanical stimulation

• Rinsing: Rinse thoroughly; shampoo residue contributes to scalp inflammation and seborrheic 
dermatitis, both of which impair follicular function

Conditioner and Post-Wash Care
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• Apply conditioner from mid-shaft to ends only — applying to the scalp can clog follicular ostia 
and cause buildup

• Use leave-in conditioners or lightweight serums for thin, fragile elderly hair to reduce breakage 
during detangling

• Pat dry gently with a microfiber towel or soft cotton cloth — rubbing wet hair is a leading cause 
of mechanical breakage in aged, structurally weaker hair shafts

• Allow hair to air-dry where possible; if using a dryer, use the lowest heat setting and maintain 
distance of ≥15 cm from the scalp

Product Selection
 Recommended  Avoid 

 Fragrance-free, sulfate-free shampoos  Shampoos with sodium lauryl sulfate (SLS) or sodium laureth sulfate 
(SLES) 

 pH-balanced formulations (pH 4.5–5.5)  Heavily fragranced or alcohol-containing products 

 Ketoconazole 1–2% shampoo (if seborrheic dermatitis present)  Volumizing shampoos with heavy polymers (cause buildup) 

 Biotin-enriched shampoos (modest supportive evidence)  Dry shampoos used excessively (block follicles) 

 Caffeine-containing topical shampoos (early evidence for AGA)  Clarifying shampoos with harsh surfactants (limit to monthly use) 

• Manage seborrheic dermatitis promptly — chronic scalp inflammation is an independent risk 
factor for progressive hair thinning; use zinc pyrithione, selenium sulfide, or ketoconazole-
based shampoos as directed

• Avoid prolonged periods with the scalp covered or occluded (e.g., wearing hats for many 
consecutive hours) in humid conditions, which promote fungal overgrowth

• Exfoliate the scalp gently once every 1–2 weeks using a mild scalp scrub or diluted salicylic 
acid solution to remove buildup and promote circulation

Dietary Choices and Nutritional Support

Hair follicles are among the most metabolically active structures in the body and are highly sensitive to 
nutritional insufficiencies, making diet one of the most modifiable preventive factors.

Protein and Amino Acids
Hair is composed of approximately 95% keratin, a fibrous protein. Adequate dietary protein is therefore 
foundational:

• Target: ≥1.0–1.2 g of protein per kg of body weight per day for elderly adults (higher end 
recommended by many geriatric dietitians given reduced absorption efficiency)

• Best sources: Eggs (complete amino acid profile, rich in biotin and cysteine), lean meats, 
poultry, fatty fish, legumes, dairy products, quinoa, and soy

• Key amino acids for hair: Cysteine (structural component of keratin disulfide bonds), 
methionine, lysine, and arginine (promotes scalp circulation via nitric oxide synthesis)

Iron
Iron deficiency is one of the most common nutritional causes of hair loss in older adults, particularly 
post-menopausal women and those on proton pump inhibitors or with gastrointestinal conditions:

• Role: Iron is a cofactor for ribonucleotide reductase, the enzyme governing DNA synthesis in 
rapidly dividing follicular matrix cells

• Target serum ferritin: Emerging evidence suggests ferritin >70 ng/mL is optimal for hair growth 
(well above the anemia threshold of 12–15 ng/mL)
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• Dietary sources: Red meat, organ meats (liver), shellfish (clams, oysters), dark leafy greens 
(spinach, kale), lentils, fortified cereals

• Absorption enhancement: Pair plant-based iron sources with vitamin C-rich foods; avoid 
concurrent tea or coffee consumption within 1 hour of iron-rich meals (tannins inhibit 
absorption)

Zinc
• Role: Critical cofactor for DNA and RNA polymerases driving follicular cell proliferation; also 

regulates androgen metabolism relevant to AGA
• Deficiency signs: Hair loss, hair shaft brittleness, white spots on nails
• Dietary sources: Oysters (highest bioavailable source), beef, pumpkin seeds, hemp seeds, 

legumes, fortified cereals
• Caution: Excessive zinc supplementation (>40 mg/day) paradoxically causes hair loss — do 

not supplement without documented deficiency

Biotin (Vitamin B7)
• Biotin deficiency is genuinely rare but can occur in elderly individuals consuming raw egg 

whites (avidin blocks biotin absorption), those on prolonged antibiotic regimens, or with 
malabsorption syndromes

• Evidence note: Despite widespread marketing, biotin supplementation in biotin-sufficient 
individuals has no demonstrated benefit for hair growth; however, correcting true deficiency is 
important

• Dietary sources: Egg yolks, liver, salmon, dairy, nuts, sweet potatoes

Vitamin D
• Vitamin D receptors are expressed in hair follicle keratinocytes and play a role in anagen 

initiation
• Deficiency is extremely prevalent in elderly adults (estimated 40–80% in many populations) 

due to reduced sun exposure, impaired cutaneous synthesis, and reduced dietary intake
• Target serum 25(OH)D: 40–60 ng/mL (100–150 nmol/L)
• Dietary sources: Oily fish (salmon, mackerel, herring), egg yolks, fortified dairy and plant milks, 

mushrooms (UV-exposed)
• Supplementation: 1000–2000 IU/day is generally safe; assess serum levels before high-dose 

supplementation

Omega-3 Fatty Acids
• Reduce scalp inflammation and support the lipid integrity of the follicular environment
• A 2015 randomized controlled trial (Blancquaert et al.) reported improved hair density and 

reduced shedding with omega-3/omega-6 supplementation over 6 months
• Dietary sources: Fatty fish (salmon, sardines, mackerel, herring), walnuts, flaxseeds, chia 

seeds, algae-based omega-3 (EPA/DHA) for those avoiding fish

Antioxidants
Oxidative stress is a central mechanism of follicular aging. A diet rich in diverse antioxidants counters 
ROS accumulation:

Nutrient  Role in Hair Health  Best Dietary Sources 

Vitamin C  Collagen synthesis; enhances iron absorption  Bell peppers, citrus, kiwi, strawberries, broccoli 
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Vitamin E  Protects follicular cell membranes from lipid 
peroxidation 

 Almonds, sunflower seeds, avocado, spinach 

Selenium  Cofactor for glutathione peroxidase (antioxidant 
enzyme) 

 Brazil nuts (1–2/day), tuna, sardines, eggs 

Beta-carotene (pro-vitamin A)  Sebum production; epithelial differentiation  Sweet potatoes, carrots, leafy greens, apricots 

Polyphenols  Anti-inflammatory; inhibit 5α-reductase (relevant to 
AGA) 

 Green tea, berries, pomegranate, dark chocolate 

While adequate vitamin A is essential for hair follicle cycling, excessive vitamin A (via retinol 
supplements, not dietary carotenoids) is a well-documented cause of telogen effluvium. Limit retinol 
supplementation to <10,000 IU/day.

Anti-Inflammatory Dietary Pattern
The Mediterranean dietary pattern remains the most evidence-supported overall framework:

• High intake of vegetables, fruits, legumes, whole grains, olive oil, nuts, and fish
• Moderate poultry and dairy
• Low red meat, refined carbohydrates, trans fats, and ultra-processed foods

Additionally:
• Limit high-glycemic foods: Rapid glucose spikes increase insulin and IGF-1, which promotes 

androgen production and may accelerate AGA
• Limit alcohol: Disrupts zinc and B-vitamin absorption; associated with telogen effluvium
• Adequate caloric intake: Crash dieting and caloric restriction are among the most common 

triggers of acute telogen effluvium in elderly women

Scalp Massage and Mechanical Stimulation

A landmark 2016 standardized scalp massage study (Koyama et al.) demonstrated that 4 minutes of 
daily scalp massage over 24 weeks produced measurable increases in hair thickness. Proposed 
mechanisms include:

• Mechanical stretching of dermal papilla cells, which upregulates hair-thickness–related genes
• Enhanced local blood flow and oxygen delivery
• Reduction of scalp tension (elevated scalp tension correlates with AGA severity in some 

models)

Technique
• Use fingertip pads (not fingernails) and apply gentle but firm pressure
• Use circular or kneading motions across the entire scalp — crown, temples, nape, and sides
• Duration: 4–5 minutes daily, or split into two 2-minute sessions (morning and evening)
• Can be performed dry or with a light oil (see Section 6.3)

Scalp Oils and Topical Treatments
 Oil / Treatment  Evidence Level  Notes 

 Rosemary oil  Moderate (RCT equivalent to 2% minoxidil at 6 months, 
Panahi et al. 2015) 

 Dilute to 1–2% in carrier oil; may cause scalp 
irritation in some 

 Peppermint oil  Promising animal data; limited human RCTs  Dilute carefully; cooling sensation can confirm 
absorption 

 Castor oil  Popular; limited clinical evidence  May be occlusive and difficult to wash out; use 

© All rights reserved, Orange County Science Institute, 2026



sparingly 

 Coconut oil  Strong evidence for reducing protein loss; less for regrowth  Excellent pre-wash conditioner for damaged hair 

 Minoxidil 2–5% (topical)  Strong clinical evidence (FDA-approved)  Discuss with dermatologist; 2% preferred in 
elderly women 

Stress Management and Psychological Wellbeing

Psychological stress activates the HPA axis, triggering sustained elevation of cortisol and 
catecholamines. These signals:

• Accelerate follicular shift from anagen to telogen (causing telogen effluvium 2–4 months after 
the stressor)

• Activate mast cells and substance P release in the scalp, promoting neurogenic inflammation 
of follicles

• Inhibit proliferation of hair matrix keratinocytes via direct glucocorticoid receptor activation
• Deplete zinc, B vitamins, and vitamin C (all hair-critical nutrients) through increased urinary 

excretion

Effective Psychological Interventions
• Mindfulness-Based Stress Reduction (MBSR): 8-week structured program with demonstrated 

HPA axis downregulation and hair shedding reduction in stressed individuals
• Cognitive Behavioral Therapy (CBT): Particularly effective for anxiety and health-related 

rumination around hair loss
• Social connectivity: Social isolation in elderly adults is independently associated with elevated 

inflammatory markers (IL-6, CRP); maintaining friendships, family engagement, and 
community participation is protective

• Nature exposure: Brief daily exposure to natural green environments reduces cortisol and 
perceived stress

• Journaling and creative expression: Low-barrier daily practices with measurable stress-
reduction benefits

Hair Styling and Mechanical Damage Prevention

Chronic mechanical tension on the hair follicle — from tight hairstyles, elastics, or extensions — 
causes traction alopecia, which can become permanent if sustained:

• Avoid tight ponytails, braids, buns, or cornrows worn daily
• Use soft, fabric-covered hair ties (avoid rubber bands or metal clasps)
• Alternate partings and styling directions to distribute tension across different follicular zones
• Avoid hair extensions or weaves, which exert prolonged follicular traction

Heat Damage Prevention
• Use heat styling tools (blow dryers, curling irons, flat irons) as infrequently as possible
• Always apply a heat protectant spray or serum before heat styling
• Use the lowest effective temperature setting; most styling can be achieved at 150–180°C; 

avoid temperatures >200°C on fragile elderly hair
• Allow hair to cool before manipulating styled sections

Chemical Treatment Reduction
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• Permanent dyes, bleach, perms, and relaxers cause cumulative protein loss and structural 
degradation of the hair shaft; in elderly hair (already thinner, drier, more porous), these effects 
are magnified

• Safe alternatives: Ammonia-free, low-peroxide dyes; semi-permanent colorants; henna-based 
options for those without sensitivity

• Space chemical treatments at least 8–12 weeks apart; perform a strand test before each 
treatment on aged, chemically compromised hair

Brushing and Combing
• Use wide-tooth combs on wet hair — never brushes, which cause significant breakage when 

hair is swollen with water
• Begin detangling from the ends, working upward toward the roots to minimize breakage
• On dry hair, use soft natural-bristle brushes (boar bristle) to distribute scalp oils and minimize 

static
• Limit brushing sessions to what is necessary; the "100 brush strokes a day" advice is a myth 

that increases mechanical damage
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