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For the scoping literature review the electronic databases PubMed and EmBase were searched. The search was restricted from January 2000 to May 2024, English language, Human and Adult (18+) and the search terms “Staphylococcus aureus” AND “colonisation OR carriage” AND “community” AND “risk factor”” were used.
From this search 423 results were obtained from PubMed, and 321 results were obtained with EmBase. After combining the results and removing duplicates we were left with 468 results.
Exclusion terms such as “Hospitalised”, “ICU”, “Nursing”, “Military”, and “Care Home Residents” were then used to filter through results. Papers that focussed solely on MRSA were excluded.
This selection resulted in 21 papers being selected for the literature review.

	Author
	Study period
	Study size
	S. aureus carriage prevalence
	Population
	Country
	Risk factors for S. aureus carriage
Odds or prevalence ratio (95% CI) where available
	Notes

	Stensen et al1
	2007-8
	752
	32%
	Male community
	Norway
	Inverse dose-response between serum testosterone and persistent nasal carriage in men >55 years. OR=0.94 per nmol/l increase in testosterone (0.90-98, p=0.028), but not significant when adjusted for age and BMI
	Investigated sex hormones. Persistent carriage (2 swabs over median 28 days)

	Stensen et al2
	2007-8
	700
	22%
	Female community
	Norway
	Inverse dose-response between serum testosterone and persistent nasal carriage. OR=0.57 per standard deviation increase in testosterone (0.35-0.92)
	Investigated sex hormones.
Persistent carriage (2 swabs over median 28 days)

	Olsen et al3
	2007-8
	3878
	28.7%
	Community
	Norway
	In women, OR=1.07 per 2.5k/m2 increase in BMI
In women, OR=1.06 per 5cm increase in waist circumference (1.01-1.10)
	Investigated BMI and waist size, in men and women. Persistent carriage (2 swabs over median 28 days - 2868 people)

	Olsen et al4
	2007-8
	3789
	
	Community
	Norway
	In non-smoking males, a 6.7% decrease in probability of carriage for each 5 nmol/l increase in serum 25-hydroxyvitamin D (p=0.001)
	Investigated vitamin D in men and women. Persistent carriage (2 swabs over median 28 days)

	Cella et al5
	2017
	288
	31.6%
	Native American community
	USA
	Surgery in last 6 months in adults, prevalence ratio = 1.91 (1.23-2.97)
	Multiple factors looked ata

	Nguyen et al6
	2012
	1016
	29.8%
	Community
	Vietnam
	Younger age (p<0.001): <=5 OR=3.13 (1.62-6.03), 6-12 OR=6.87 (3.95-11.94), 13-19 OR=6.47 (3.56-11.74), 20-29 OR=4.73 (2.40-9.31). Living in urban area OR=1.36 (1.01-1.83, p=0.043), antibiotic use OR=0.69 (0.4-0.96, p=0.029)
	Multiple factors looked atb

	Lu et al7
	2001
	1838
	25.2%
	Community
	Taiwan
	Age, 0-20 and 71-80 (p<0.001) and nasal illness (allergic rhinitis, sinusitis, anatomical abnormalities) (p=0.017) associated with colonisation
	Also looked at comorbidities, recent healthcare and antibiotic use

	Stensen et al8
	2012-13
	439
	50.0%
	Girls aged 17-21
	Norway
	High dose oestrogen OR=2.44 (1.39-4.28), low dose oestrogen OR=2.14 (1.17-3.91), progestin only OR=0.29 (0.12-0.67), eczema OR=2.5 (1.28-4.89), low physical activity OR=2.12 for nasal swabs (1.06-4.23), high physical activity OR=1.83 for throat swabs (1.04-3.21), alcohol once a month or less OR=3.81 (1.42-1.23), alcohol 2-4 per month OR=3.48 (1.32-9.21)
	Multiple factors looked atc

	Wardyn et al9
	2011-12
	1342
	26.2%
	Farmers and their families
	USA
	Current swine exposure prevalence ratio = 1.8 (1.4-2.2)
	Investigated livestock exposure (swine, cattle, chickens)

	Barger et al10
	2018-19
	613
	34.4%
	Community – Hispanic whites and non-Hispanic whites
	USA
	None found
	Investigated ethnicity, education, marital status, home ownership, employment

	Munckhof et al11
	2005-6
	699
	28.9%
	Community
	Australia
	Age 18-39 OR=2.52 (1.59-3.99, p<0.001), 40-59 OR=1.65 (1.09-2.50, p=0.017), Caucasian OR=2.63 (1.41-4.93, p=0.0024), male OR=1.81 (1.28-2.55, p<0.001)
	Investigated ethnicity, healthcare contact, region of residence, antibiotics, boils/skin infections

	Abie et al12
	2019
	436
	23.2%
	Janitors
	Ethiopia
	Respiratory infection OR=2.37 (1.03-5.46, p=0.043), skin infection OR=6.38 (3.62-11.25, p<0.001), wound infection OR=2.57 (1.38-4.77, p=0.003), living with a hospitalised person OR=3.15 (1.67-5.95), working in a hospital OR=2.13 (1.17-3.87, p=0.013)
	Multiple factors looked atd

	Chang et al13
	2014
	186
	14.5%
	Janitors
	Taiwan
	Allergic rhinitis (p=0.048), >6 years in job OR=6.06 (1.31-27.99, p=0.014), cleaning labs OR=6.92 (1.54-31.12, p=0.018)
	Multiple factors looked ate

	Kenner et al14
	2000-1
	404
	38%
	Military personnel and families
	Hawaii
	Younger age (p<0.05)
	Investigated antibiotic use, medical care, comorbidities, military status

	Mehraj et al15
	2012
	389
	21.9%
	Community
	Germany
	Male OR=3.50 (2.01-6.11, p<0.001), allergies OR=2.43 (1.39-4.24, p=0.002)
	Investigated allergies, skin infection, medical contact, antibiotics, occupational animal contact, international travel. Monthly swab for 6 months

	Bettin et al16
	2009
	372
	27.2%
	Medical students
	Colombia
	None found
	Investigated contact with patients, hospital admission, antibiotic use, nasal abnormalities, allergies, smoking, years of study. 2-weekly swabs for 8 weeks

	Drayß et al17
	2012-13
	677
	28.5%
	Elderly in community and nursing homes
	Germany
	In community, having a high school diploma OR=1.91 (1.25-2.92, p=0.003)). In nursing homes, being married OR=3.37 (1.50-7.55, p=0.003), having an implanted/invasive device OR=2.59 (1.17-5.74, p=0.019), previously an un- or semi-skilled worker OR=2.70 (1.03-7.10)
	Investigated marital status, education, profession, lifestyle and health factors

	Min et al18
	2001-2004
	7832
	26.2%
	Community
	USA
	Associated with higher carriage: younger age (p<0.001), male (p<0.001), Caucasian (p<0.001), never smoking (p=0.01), no history of hypertension (p=0.0038)
	Also looked at serum B12, comorbidities, antibiotic use, hospital admission, alcohol use, income. Used NHANES study

	Barger et al19
	2019-20
	443
	64.8%
	Community
	USA
	None found
	Investigated social networks – diversity, size, integration and loneliness

	Bouiller et al20
	2019-20
	591
	29.6%
	Blood donors
	France
	Carriage of CC398 in blood donors: <24yrs age OR=2.0 (1.02-3.94, p=0.02), skin disease OR=2.28 (1.01-5.12, p=0.001), antibiotics in previous year OR=2.46 (1.29-4.72)
	Multiple factors looked atf

	Chen et al21
	2001-2004
	18607
	27.9
	Community
	USA
	Higher carriage with lower age (p<0.01). Female OR=0.69 (0.62-0.77, p<0.01), non-Hispanic white OR=1.29 (1.14-1.46, p<0.01), smokers OR=0.73 (0.65-0.81, p<0.01), larger household OR=1.19 (1.06-1.33, p<0.01), fluoroquinolone use OR=0.25 (0.09-0.72, p=0.02), sulfonamide use OR=0.02 (0.01-0.13, p<0.01), tetracycline use OR=0.19 (0.08-0.46, p<0.01), combination therapy OR=0.24 (0.12-0.47, p<0.01)
	Multiple factors looked atg



a Age, gender, residence, number of showers/baths, smoking, skin infections, antibiotic use, past S. aureus infection, underlying health condition, obesity, diabetes, recent surgery/hospital admissions, sharing towels/beds, wearing clothes without washing, gym use, sports, tattoos/piercings, non-prescription drug use, day care
b Age, gender, urban/rural, comorbidities, smoking, antibiotic use, ethnicity, occupation, household size, education, wealth
c Age, contraceptives, eczema, smoking, alcohol use (never, 1/month or less, 2-4/month, >4 /month), antibiotic use, snuff use, vitamin D, HbA1c (blood sugar level), BMI
d Age, gender, marital status, education, living with children, antibiotics, respiratory infection, allergies, skin infection, wound infection, exposure to body fluids, hospital admission, living with a hospitalised person, job duration, workplace
e Age, gender, education, ethnicity/culture, smoking, alcohol, betel nuts, comorbidities, drug use, living with children, job duration, cleaning areas, infectious waste disposal, exposure to bodily fluids, type of PPE
f Age, gender, BMI, occupation, comorbidities, smoking, alcohol, vegetarian, pets, outdoor activities, trips abroad, household size, antibiotic use, healthcare worker in home
g Age, gender, ethnicity, education, household size, income, antibiotic use (cephalosporins, macrolides, penicillins, fluoroquinolones, sulfonamides, tetracyclines, aminoglycosides, lincomycin derivatives, combination therapy), long term care, smoking, diabetes
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Stage 1
Performed to assess participant acceptability of two vs three nasal swabs, each taken a week apart. Stage 1 ran from September 2016 t0 December 2016. 1152 participants were invited to join the study, of which 281 participants consented, and 252 returned at least one swab. Following this stage, three nasal swabs were collected for all further participants in the study. 
Stage 2
To test the feasibility of operational protocols for large-scale laboratory processing of nasal swabs over long time periods. Stage 2 ran from January 2017 to August 2017, and 7794 participants were invited, of which 2034 consented, and 1814 returned at least one swab. 

Stage 3
Stage 3 was the main study phase. This ran from February 2019 to November 2023, with a 12 month pause due to the COVID-19 pandemic from April 2020 to March 2021. 135,710  participants were invited, of which 24,271 consented to join the study, and 20,441 returned at least one swab.
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[bookmark: _heading=h.r0v2312vyguy]Primary exposure variables
1. Age at recruitment into CARRIAGE study
2. Sex
3. Body mass index (BMI) calculated from self reported height and weight
4. Self-identified ethnicity from blood donor records
5. Currently smoke tobacco
6. Number in household: Total people in household, including participant
7. Last taken antibiotics: Tablets, injection, or intravenously
8. Take iron supplements, either alone or in a multivitamin
9. Use a contraceptive pill or implant
10. Type of contraceptive used: Options were pill (combined), pill (progestogen-only), implant, injection, patch, intrauterine system, or vaginal ring
11. Own any pets
12. Have any regular contact with livestock
13. Anyone in household have regular contact with livestock
14. Healthcare worker
15. Direct contact with patients
16. Admitted to hospital in the last year
17. Any chronic skin conditions: options were acne, eczema, psoriasis, ulcer, or other
18. Prior S. aureus infection: Had an infection that was diagnosed as being caused by S. aureus.
19. Have diabetes
20. Have asthma
21. Have any allergies: options were hay fever (pollen), pets, food, dust mites, or other 
22. ABO blood group
23. Season: coded from date of first swab
24. England region: coded from postcode
25. Index of multiple deprivation: coded from postcode
26. 2011 Census rural-urban area classification
27. 2011 Census Output Area classification (OAC)

[bookmark: _heading=h.bfprbbd5t6a]Secondary exposure variables
1. Tobacco smoking frequency
2. How many cigarettes smoked
3. Use electronic cigarettes
4. Household youngest age group (10 yr)
5. Pet type: dog or cat
6. Pet ownership: Dog
7. Pet ownership: Cat
8. Livestock: sheep goat beef dairy pig
9. Livestock: chicken turkey duck bird
10. Livestock: mammal othergrp
11. Household livestock: sheep goat beef dairy pig
12. Household livestock: chicken turkey duck bird
13. Household livestock: mammal othergrp
14. Last time visited a hospital
15. How long ago visit to hospital
16. Ever had an influenza vaccine
17. Had flu jab in last year
18. Chronic skin conditions: Acne
19. Chronic skin conditions: Psoriasis
20. Chronic skin conditions: Eczema
21. Chronic skin conditions: Ulcer
22. Chronic skin conditions: Other
23. Had any skin infections in the last year
24. Skin infections: Wound infections
25. Skin infections: Boils
26. Skin infections: Abscess
27. Skin infections: Impetigo
28. Skin infections: Other
29. Allergies: Hay fever (pollen)
30. Allergies: Pets
31. Allergies: Food
32. Allergies: Dust mites
33. Allergies: Other
34. Manage allergies: Avoidance of allergens
35. Manage allergies: Diet control
36. Manage allergies: Antihistamines
37. Manage allergies: Steroids
38. Manage allergies: Other medication
39. Manage allergies: Don't know/no answer




