[bookmark: X34f7c25d41c84a58ee794752e5865d2dc91922c]Health-promoting behaviors in older adulthood and intrinsic capacity 10 years later: The HUNT study - Supplementary files
[bookmark: healthy-life-index]Healthy life index
[bookmark: physical-activity]Physical activity
Participants were asked about the mean frequency, intensity and duration of their weekly leisure physical activity. Response options for frequency were “never”, “less than once a week”, “once a week”, “2-3 times a week” and “about every day”. These responses were recoded as 0, 1, 2.5 and 5 days respectively. Response options for intensity were “I take it slow without becoming breathless or sweaty”, “I become breathless and sweaty” and “I exhaust myself”. The first response was recoded into “moderate” intensity, and the two others to “vigorous” activity. Response options for duration were “less than 15 minutes”, “15 - 29 minutes”, “30 minutes - 1 hour” and “more than one hour”, recoded to “7.5”, “22.5”, “45” and “60” minutes of activity. A similar recoding scheme has been used previously [1]. The recommendation in Norway is to achieve ≥ 150 minutes of moderate or ≥ 75 minutes of vigorous activity a week, or a combination of the two [2]. To calculate the minutes a week of moderate activity, number of days were multiplied with duration in minutes and level of intensity. One minute of vigorous activity was considered equal to two minutes of moderate activity.
A categorical variable with three levels of “low risk”, “moderate risk” and “high risk” was made to show the risk of adverse health associated with participants adherence to physical activity guidelines. “Low risk” was considered ≥ 150 minutes moderate activity/week, “moderate risk” as ≥ 75 to < 150 minutes moderate activity/week, and “high risk” as <75 minutes moderate activity/week.
[bookmark: social-interaction]Social interaction
Participants were asked “have you felt lonely in the last two weeks?” With response options being “no”, “a little”, “a good amount” and “often”. Answering “no” was considered “low risk”, “a little” as “moderate risk” and answering “a good amount” or “often” as “high risk”.
[bookmark: smoking]Smoking
For smoking participants answered if they were “never smokers”, “former smokers” or “current smokers”. A three level variable was made with never smokers considered “low risk”, former smokers at “moderate risk” and current smokers at “high risk”.
[bookmark: alcohol-intake]Alcohol intake
For alcohol intake (not included in the summary score), participants recorded the number of units of alcohol consumed in the last week. An intake of ≤ 2 two units of alcohol/week was defined as low-risk, an intake of 3-6 defined as “moderate risk” and an intake of ≥ 7 was defined as “high risk” [4].
[bookmark: sleep-quality]Sleep quality
For sleep quality, participants were asked about the presence of insomnia at morning, evening or night. Response categories were “never/almost never”, “sometimes” and “often”. A categorical variable was created, where participants that answered “never/almost never” or “sometimes” to all time-points were considered “low risk”, experiencing insomnia “often” at one or two timepoints were considered “moderate risk” and experiencing insomnia morning, evening and night to be “high risk”.
[bookmark: dietary-factors]Dietary factors
Norwegian food based dietary guidelines contain recommendations for the frequency of intake of milk, fatty fish, and fruit and vegetables, that vegetable sources of fat should be preferred over animal sources and that low fat animal products should be preferred [2].
For intake of milk, participants were asked the following question “How many glasses do you usually drink?” with the response options “1-6 glasses a week”, “1 glass a day”, “2-3 glasses a day” and “4 glasses or more a day”. Individual questions were asked for “whole milk” and “other milk”. For intake of fatty fish, fruit and vegetables participants were asked “how often do you normally eat these foods?” with response options “0-3 times a month”, “1-3 times a week”, “4-6 times a week”, “once a day” and “twice or more a day”. For source of fat, participants were asked “what type of fat do you use on bread/when cooking?” with response options “butter”, “hard margarine”, “soft margarine”, “oils” and “do not use”. For frequency of intake responses were recoded into daily (milk, fruit and vegetables) or weekly (fatty fish) frequencies as done previously by Mostad et al. [5], to be in line with Norwegian food based dietary guidelines for these foods [2]. A “low risk” intake was defined as choosing low fat milks over whole fat milk; oils and soft margarine over butter and hard margarine for both bread and cooking; and a frequency of intake of ≥ two glasses of milk/day, ≥ two servings/week of fatty fish and ≥ four portions/day for fruit and vegetables, as to confirm as closely as possible with adherence to the Norwegian food based dietary guidelines [2]. “Moderate risk” was defined as having an equal same intake of low and whole fat milk; choosing butter or margarine for either bread or cooking; and a frequency of intake of ≥ one to < two glasses of milk/day, ≥ one to < two servings/week of fatty fish and ≥ two to < four portions/day for fruit and vegetables. “High risk” was defined as drinking more whole fat than low milk; choosing butter or margarine for both bread or cooking; and a frequency of intake of < one glass of milk/day, < one serving/week of fatty fish and < two portions/day for fruit and vegetables.
[bookmark: intrinsic-capacity-index]Intrinsic capacity index
[bookmark: locomotion]Locomotion
Locomotion was assessed by the participants’ scores on the Short Physical Performance Battery (SPPB). The SPPB was conducted either at a testing station, or by visits from ambulatory teams. The SPPB is comprised of three subtests that evaluates balance, gait, strength and endurance: a timed hierarchic balance test, a 4-m gait speed test and a repeated sit-to-stand test. Performance on each subtest is scored from 0-4, with 0 being unable to perform the test and 4 showing no impairment, giving a maximum score of 12 for all subtests [6].
Thresholds for level of functioning in the Norwegian translation of the SPPB were used to categorize the physical capacities of the participants [7]: 0-6 = High impairment; 7-9 = Moderate impairment; 10-12 = No/mild impairment.
[bookmark: cognition]Cognition
Cognition was assessed by using the participants’ scores on the Montreal Cognitive Assessment (MoCA). MoCA is a global cognitive function test that consists of 10 subtests, testing visuospatial abilities, executive functioning, phonemic fluency, verbal abstraction, attention, concentration, working memory, language and orientation. The maximum score for MoCA is 30 while the lowest is 0. A higher score indicates a higher level of functioning.
Cut-offs for “high” and “moderate” impairment was <-2 and <-1 standard deviation respectively, based on participants’ age group, sex and level of education [8]. Participants that scored above the cut-off were defined as having no or mild impairment.
[bookmark: vitality]Vitality
To assess vitality, the mean grip strength of three tests of the dominant hand was used. The following thresholds were used to assess impairment was used: < 16,0 kg (female) / < 26,0 kg (male) = High impairment; 16,0–19,9 kg (female) / 26,0–31,9 kg (male) = Moderate impairment; ≥ 20 kg (female) / ≥ 32 kg (male) = No impairment. These threshold values have been used in the Norwegian population previously [9].
[bookmark: psychology]Psychology
Participants psychological well-being was assessed by the question “think about how your life at the moment, would you say that you by and large are satisfied with life, or are you mostly dissatisfied?” with response options “very dissatisfied”, “dissatisfied”, “somewhat dissatisfied”, “neither satisfied or dissatisfied”, “somewhat satisfied”, “satisfied” and “very satisfied”.
The answer categories were turned into a numeric variable from 1-7 with a higher score meaning a higher satisfaction with life. The following thresholds were used to categorize psychological functioning: ≤ 2 = High impairment; ≤ 4 = Moderate impairment; ≥ 5 = No/mild impairment.
[bookmark: sensory-impairment]Sensory impairment
For sensory capacity, participants were first asked “do you suffer from long-term (at least 1 year) illness or injury of a physical or psychological nature that impairs your functioning in your daily life?” with response options “yes” or “no”. Participants that answered “yes” were further asked to rank both their visual and hearing function as being either “no impairment”, “mild impairment”, “moderate impairment” or “high impairment”.
Participants self-reported impairment was used to define level of impairment.
[bookmark: directed-acyclic-graph]Directed Acyclic Graph
A Directed Acyclic Graph (DAG) was constructed to visualise the assumed associations between the HLI, intrinsic capacity and important potential confounders, see S Figure 1.
[image: Article1_supplementation_draft_files/figure-docx/fig-DAG-1.png]
[bookmark: fig:fig-DAG]S Figure 1: Directed acyclic graph of the assumed associations between variables. Dashed lines indicate relationships that could go in either direction, the arrow points towards the direction we think is most important in this study. Boxed rectangles indicate potential confounders.
A more complex DAG was built for the associations of individual health-promoting behaviors, shown in S Figure 2. While intrinsic capacity was measured at the time of HUNT4, it is possible participant’s intrinsic capacity at the time of HUNT3 influenced behaviors at that timepoint, thus intrinsic capacity is indicated with a potential bidirectional relationship to the behaviors measured in HUNT3.
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[bookmark: fig:fig-DAG-individualBehaviors]S Figure 2: Directed acyclic graph of the assumed associations between individual health-promoting behaviors. Dashed lines indicate relationships that could go in either direction, the arrow points towards the direction we think is most important in this study. Boxed rectangles indicate potential confounders.

[bookmark: tab:individual-DAG-references]S Table 1: References for the arrows made in the directed acyclic graphs.
	Arrow
	Reference
	Notes

	Loneliness Diet quality
	[10]; [11]; [12]
	Potential overlap between loneliness/lack of social contact and depression in [10]. Abel et al. [12] is a report with Norwegian data.

	Loneliness Alcohol intake
	[13]
	Loneliness brought up as a reason for drinking, but also that alcohol intake happens with social interactions. U relationship. Reference also briefly mentions differences between men and women and how having a long term condition can influence alcohol intake.

	Loneliness Physical activity
	[14]; [15]
	[15] found association between social isolation and physical activity, but not with loneliness.

	Loneliness Sleep quality
	[16]
	Stronger association for social isolation and sleep than loneliness and sleep. The assoication with loneliness attenuates when depression state is taken into account. No association with gender or age.

	Smoking Diet quality
	[17]
	

	Smoking Physical activity
	[18]
	NB, differences seen between age groups and sexes.

	Smoking Sleep
	[19]
	

	Sleep Physical activity
	[20]; [21]; [22]
	

	Sleep Diet quality
	[23]; [24]
	

	Sleep Waist/Hip ratio
	[25]
	[25] looked at adults, not elderly. [26] found no association between sleep quality and waist/hip ratio for eldery.

	Physical activity Diet quality
	
	Higher levels of physical activity, higher food intake and more likely to meet dietary needs. Appetite regulating effects of physical activity.

	Behavior risk factors Disability old age
	[27]
	

	Socioeconomic status Diet quality
	[10]
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