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Supplementary online materials 

Supplemental methods 

Additional information on study subjects 

Adults 40–69 years old registered with the National Health Service (NHS) who lived 

within 25 miles of the evaluation sites were invited by email to participate in the UK 

Biobank project. No exclusion criteria were applied for recruitment. The descriptions in 

this subsection were largely reproduced from another study that used UK Biobank data 

(Takeuchi and Kawashima, 2021). 

 

Details on sociodemographic and lifestyle measures 

The descriptions in this subsection were largely reproduced from another study that used 

UK Biobank data (Takeuchi and Kawashima, 2021). 

Cov1: Neighborhood-level socioeconomic status was measured using the Townsend 

index of material deprivation (Townsend, 1987) (via UK Biobank Field ID: 189). Status 

was based on the postcode of the subject’s address and represented a composite index of 

four postcode-level socioeconomic status variables: household overcrowding, 

unemployment, nonhome ownership, and non-car ownership. A high score implies a low 

socioeconomic status. For this variable, only the value at recruitment was available, 
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which was used for all analyses. 

Cov2: Education level was based on self-reported data (via UK Biobank Field ID: 6138). 

Education level categories were transformed into the following numerical values (Okbay 

et al., 2016): “College or University degree” = 20 years; “levels/AS levels or equivalent” 

= 13 years; “O levels/GCSEs or equivalent” = 10 years; “CSEs or equivalent” = 10 years; 

“NVQ or HND or HNC or equivalent“ = 19 years; “Other professional qualifications, 

e.g., nursing, teaching” = 15 years; “None of the above” = 7 years; and “Prefer not to 

answer” = missing. For this variable, only the value at recruitment was available, which 

was used for all analyses. 

Cov3: Household income was the self-reported total income (before taxes) of the subject’s 

household (via UK Biobank Field ID: 738). The available choices were <£18,000, 

£18,000 to £30,999, £100,000, £31,000 to £51,999, £52,000 to £100,000, >£100,000, “do 

not know,” and “prefer not to answer.” These choices were converted into ordinal 

variables between 1 and 5 (>£100,000 = 5) (Shen et al., 2018) after excluding the answers 

“do not know” and “prefer not to answer”. 

Cov4: “Current employment status” was used to describe the participants’ occupations 

(UK Biobank Field ID: 6142). The responses to the variable were “In paid employment 

or self-employed,” “Retired,” “Looking after home and/or family,” “Unable to work 
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because of sickness or disability,” “Unemployed,” “Doing unpaid or voluntary work,” 

“Full or part-time student,” and “None of the above.” Multiple responses were allowed. 

Subject responses were classified as either “In paid employment or self-employed” or 

not. 

Cov5: The physical activity level was calculated from the recorded items i the 

International Physical Activity Questionnaire short form and converted into a single 

measure of total physical activity in the metabolic equivalent of task hours (data-field 

IDs: 864, 874, 884, 894, 904, and 914). For additional details, see (Cullen et al., 2018). 

Cov6: Participants were asked about the number of people in their household (including 

institutions such as care homes) (data-field IDs: 709). Answers were assigned to one of 

the following four variables: 1 (single person), 2 (two people), 3 (three people), and 4 (≥4 

people) (Sarkar et al., 2008). 

Cov7 and Cov8: Body weight was measured using Tanita BC418MA scales (data-field 

IDs: 21002). Height was determine using a Seca height measure (data-field IDs: 50). BMI 

was calculated from the measured height and weight. For the analyses, BMI was treated 

as a categorical variable and categorized as 30>x (obesity), 30≥x>25 (overweight), 

25≥x>18.5 (normal), and 18.5≥x (underweight). 

Cov9: Participants were asked about their health status. Possible answers were excellent, 
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good, fair, and poor, which were respectively converted to values of 4, 3, 2, and 1, prior 

to input in the statistical analyses (data-field IDs: 2178). 

Cov10: Sleep duration was assessed with the item “About how many hours sleep do you 

get every 24 h? (Please include naps.)” (data-field IDs: 1160). Responses were coded as 

integers and divided into four groups, (a) ≤4 h, (b) 5 or 6 h, (c) 7 or 8 h, and (d) ≤9 h. 

Cov11: Diastolic blood pressure (BP) was measured using a digital BP monitor (Omron) 

or a manual sphygmomanometer when the digital monitor was unavailable (data-field 

IDs: 94, 4079). After taking 1–2 readings, they were averaged (Veldsman et al., 2020). 

For the analyses, diastolic BP was treated as a categorical variable and split into three 

groups (a) 65>x, (b) 90>x≥65, and (c) x≥90.  

Cov12: Participants were asked about their current tobacco smoking status (data-field ID: 

1239). Possible answers were 1 (No), 2 (Only occasionally), and 3 (Yes, on most or all 

days). Current tobacco smoking status was treated as a categorical variable. Responses of 

“prefer not to answer” were excluded.  

Cov13: Ethnicity was self-reported; possible effective answers were divided into white 

or other and analyzed (data-field ID: 21000).  

Cov14–Cov19: Participants were asked about the existence of a medical diagnosis of 

diabetes, heart attack, angina, stroke, cancer, and other serious medical conditions (item 
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IDs: 1049, 6150, 2453, and 2473). A dichotomized variable for the existence of each 

condition was generated based on this answer.  

Cov20: Visuospatial memory was measured using the “pairs-matching” task. Participants 

were asked to memorize the positions of six card pairs and match these cards from 

memory with as few errors as possible. Scores on the pair-matching test corresponded to 

the number of errors that participants; high scores reflect poor cognitive functions (data-

field ID: 399). 

Cov21: Depressive symptoms were measured using the four-item Patient Health 

Questionnaire-4 (PHQ-4) (Batty et al., 2016), which was administered at all four patients 

visits to assessment centers (data-field IDs: 2050, 2060, 2070, and 2080). This 

measurement has an area under the curve of 0.79 for its correlation with a depression 

diagnosis (Khubchandani et al., 2016). For other information on the reliability and 

validity of this measurement see (Khubchandani et al., 2016). 

Cov22: Patients who reported taking a BP medication (via UK Biobank Field IDs 6153) 

were coded as 1; others were coded as 0.  

Cov23: Data on a history of statin use were collected using a touchscreen questionnaire 

at each assessment visit. A dichotomized variable (subjects who reported the use and those 

who did not) was generated based on this answer.  
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Determination of dementia 

Previous methods (Lourida et al., 2019) were adopted to determine all-cause 

dementia. The descriptions in this subsection are largely reproduced from another study 

that used UK Biobank data (Takeuchi and Kawashima, 2021). All-cause dementia was 

determined based on hospital inpatient records containing data on admissions and 

diagnoses from the Hospital Episode Statistics for England, Scottish Morbidity Record 

Data for Scotland, and the Patient Episode Database for Wales. Additional cases were 

identified through the death register data provided by the NHS Digital for England and 

Wales and the Information and Statistics Division for Scotland. Diagnoses were recorded 

using the International Classification of Diseases (ICD) coding system. Participants with 

dementia were identified as having a primary/secondary diagnosis (hospital records) or 

underlying/contributory cause of death (death register) using the ICD-9 and ICD-10 codes 

for Alzheimer’s disease and other dementia classifications. 
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Supplemental Table S1. Characteristics of the subjects who lack ≥1 covariates and those 
who have complete covariate data among the participants in the UK Biobank not excluded 
according to the four excluding criteria of dementia who completed the online survey and 
had nutritional data 

 Excluded Included Cohen's d 

Age 59.81(39982) 58.55(161351) 0.157 
Townsend deprivation index -1.4(39731) -1.62(161351) 0.078 
Education length 13.88(39085) 15.48(161351) 0.329 
Household income 2.47(19232) 2.89(161351) 0.352 
MET1 29.41(35670) 30.28(161351) 0.027 
Standing height 167.23(39599) 169.66(161351) 0.264 
Depression score 5.59(24953) 5.42(161351) 0.093 
Visuospatial memory (errors) 3.62(39982) 3.5(161351) 0.052 
BMI2 (raw value) 27.21(39444) 26.9(161351) 0.066 
Household number (4 levels:1,2,3,4≤) 2.36(39209) 2.39(161351) 0.036 
Current smoking level (3 levels) 1.14(39905) 1.13(161351) 0.018 
Sleep duration (hours, raw values) 7.12(39390) 7.17(161351) 0.041 
Diastolic BP3 (raw value) 81.93(39828) 81.78(161351) 0.014 
   Odds ratio 
Male 36.32%(39982) 46.66%(161351) 0.652 
Currently employed 51.14%(39508) 63.91%(161351) 0.591 
Non-white 106.53%(39332) 103.5%(161351) 1.927 
Antihypertensive drug intake 20.74%(39148) 17.39%(161351) 1.243 
Statin use 11.2%(39982) 9.81%(161351) 1.159 
Diabetes 5.17%(39649) 3.89%(161351) 1.346 
Heart attack 1.84%(39734) 1.61%(161351) 1.145 
Angina 2.95%(39734) 2.09%(161351) 1.426 
Stroke 1.3%(39734) 1.02%(161351) 1.286 
Cancer 9.02%(39952) 8%(161351) 1.14 
Other serious medical conditions 21.47%(36900) 19.51%(161351) 1.128 

1MET:metabolic equivalent of task hours (MET). Physical activity level. 2BMI:body mass 
index (BMI). 3BP:blood pressure (BP). 
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