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Abstract

Background: Physical performance is a key factor that determines how older people cope with

daily tasks and maintain independency. There is strong evidence suggesting that physical activity

(PA) is important in maintaining physical performance in old age. However, most studies have

been done using self-reported PA. Our aim was to explore the association between objectively

measured PA and physical performance in old age.

Methods: We studied 695 participants (mean age 70.7 years, SD 2.7) from the Helsinki Birth

Cohort Study. Physical performance was assessed with the Senior Fitness Test (SFT) and PA with

a multisensory activity monitor Sense-Wear Pro 3 Armband.

Results: Total volume of PA was significantly associated with the overall SFT score (β 0.08, 95%

confidence interval 0.07-0.10, p<0.001). There were no significant differences between men and

women. Both light and moderate to vigorous level of PA (MVPA) were positively associated with

the overall SFT score while sedentary time was negatively associated with the overall SFT score.

Conclusions:  Volume of objectively measured PA among older people was positively associated

with the physical performance measured with a validated fitness test battery.

Keywords: Physical activity, Physical performance, Physical functioning, Senior Fitness Test,

Aging



Introduction

As life expectancy is increasing the proportion of people aged 65 years or over is growing rapidly.

Physical functioning is one of the primary determinants of quality of life in old age and plays a key

role in maintaining independence and activity of daily life among older people [1]. Even modest

declines in functional capabilities are associated with loss of independence, institutionalization and

higher healthcare needs and utilization [2]. According to the World Health Organisation (WHO),

physical inactivity is the fourth leading risk factor for mortality globally [3]. Several cohort studies

and randomized controlled trials have shown that physical inactivity is associated with a higher

incidence of several chronic diseases including cardiovascular disease, type 2 diabetes, cancer

such as colon and breast cancer and cognitive disorders [4-7].

Healthy aging can be defined as including three main components: low probability of disease and

disease-related disability, high cognitive and physical functional capacity, and active engagement

with life [8]. One key component in healthy aging is maintaining an adequate level of physical

performance [9], which is needed to be able to successfully perform everyday activities such as

personal care, housework and shopping. Rikli and Jones have developed a validated functional

fitness test battery especially for older people, The Senior Fitness Test (SFT) (Rikli and Jones

2001). It incorporates aspects of strength, mobility, freedom of movement, balance and

coordination which are needed to be able to perform everyday activities. Using a fitness test

battery, such as the Senior Fitness Test (SFT) [10] developed especially for older people, will more

likely capture the different domains of physical performance.

There is strong evidence that physical activity (PA) is an important factor needed to maintain good

physical performance [11-13] and promote health ageing [14]. Although evidence on the beneficial

association between PA and subsequent physical performance is accumulating, most studies have

assessed PA and/or physical functioning using questionnaires and less studies have used

objective validated measures of both PA and physical performance. The PA monitor used in this

study represents the next generation activity monitor and has been shown to be superior to most



previously used monitors [15]. The aim of this study was to assess how objectively measured PA is

associated with physical performance tested with the SFT among older individuals.

Methods

Study population and measures

This study is part of the Helsinki Birth Cohort Study (HBCS) that includes 13,345 individuals born in

Helsinki between 1934 and 1944. In the year 2000, a random sample of subjects from HBCS were

invited to participate in a clinical examination conducted between the years 2001 and 2004 [16].

From this clinical study cohort (n=2003), 1404 people who were alive and living within 100 km

distance from the study clinic in Helsinki were invited to participate in a new clinical follow-up in

2011. A total of 1094 participants attended the clinical examination between 2011 and 2013. Of

these, 695 individuals (316 men and 379 women) had adequate information on both objectively

measured PA and physical performance test (SFT). The clinical study protocol was approved by

the Ethics Committee of Epidemiology and Public Health of the Hospital District of Helsinki and

Uusimaa. Written informed consent was obtained from each participant before any study

procedure was initiated.

Assessment of physical activity

PA was measured between 2012 and 2013 using the Sense-Wear Pro 3 Armband (SWA)

(BodyMedia, Inc., Pittsburg, PA, USA). The SWA is a multisensory body monitor that is worn on

the triceps of the right arm that measures skin temperature, near-body temperature, heat flux,

galvanic skin response, and biaxial accelerations. Collected data was analyzed with Innerview

Sensewear Professional Software (version 6.1). The SWA has been shown to be valid for

assessing energy expenditure in free-living conditions [17] and the energy expenditure estimated

by the SWA correlates strongly with estimates from doubly labelled water and indirect calorimetry



also in a study performed in elderly people (r 0.48, p<0.01) [18]. The study population was

instructed to wear the SWA for 10 consecutive days, also when sleeping and to take off the SWA

only when showering, bathing and swimming. Participants having valid data from at least four

weekdays and one weekend day were included in the analysis. SWA based PA was expressed in

the metabolic equivalents of task (MET). MET values were multiplied with time (hours) to calculate

MET-hours as previously reported [19]. Duration and volume of total daily PA were divided into

three subcategories based on the intensity; sedentary time (ST) time (< 1.5 MET), light PA (> 1.5–

< 3.0 MET) and moderate to vigorous (MVPA) (>3 MET) [20]

Physical performance

Physical performance was assessed by using the validated Senior Fitness Test battery (SFT) [10]

between 2011 and 2013. We used a modified test battery consisting of five components of the

SFT: number of full stands in 30 s with arms folded across chest to assess lower-body strength;

number of bicep curls in 30 s while holding a hand weight (3 kg for men and 2 kg for women) to

assess upper-body strength; chair sit and reach to assess the lower-body flexibility (from sitting

position with leg extended at front of chair and hands reaching toward toes, number of cm (+ or −)

from extended fingers to tip of toe); number of meters walked in 6 min to measure aerobic

endurance; and back scratch to assess upper-body flexibility (with one hand reaching over

shoulder and the other one up middle of back, distance (cm) between extended middle fingers (+

or −). All measurements were performed by a team of trained research assistants. The result of

each test was expressed as age (for each 5-year group) and sex standardized percentile scores.

An overall test score was calculated by summarizing the normalized scores of the five SFT

components. The overall SFT score varied between 5 and 100.

Covariates

The participants were measured for weight and height between 2012 and 2013. Body mass index

(BMI) was calculated as weight in kilograms divided by square of height in meters (kg/m2). Lean



body mass (LBM) and body fat was assessed with bioelectrical impedance by using the InBody 3.0

eight-polar tactile electrode system (Biospace Co., Ltd., Seoul, Korea). Participants’ smoking

habits and other health characteristics were assessed by questionnaires. Smoking status was

expressed as years of smoking. Data on educational attainment (years of studying) was obtained

from Statistics Finland by using the unique personal identification number assigned to all Finnish

residents. All measurements were done by trained study nurses.

Statistical analyses

Data is expressed as means (standard deviation). We used multiple linear regression analyses to

assess the association between the volume (MET-hours) of daily PA (total PA, ST, light PA,

MVPA) and SFT overall score and SFT component scores (chair stand, arm curl, chair sit and

reach, six min walk, back scratch).  For the analysis, standardized SFT scores were calculated.

The basic models were adjusted for age and sex when applicable. In model 2 further adjustments

were made for smoking (years of smoking) and educational attainment (years of studying). Tests of

interaction sex x PA on SFT showed that the association between PA and SFT did not vary by

gender. Therefore, when analyzing the association between PA and different SFT components we

pooled gender groups together.  The significance level was set at p < 0.05. The analyses were

carried out with SPSS (IBM Corp. Released 2015. IBM SPSS Statistics for Windows, Version 23.0.

Armonk, NY: IBM Corp).

Results

The mean age of the participants was 70.7 years (range 66.9-79.1) when the SFT was measured.

Women performed better than men and scored significantly better on the overall SFT, chair stand,

arm curl, chair sit and reach test (Table 1), but no significant differences were found for the back

scratch or six-minute walk test. We found no significant gender differences in time spent at

sedentary level of PA, but women spent significantly more time in light level of PA compared to



men, while men spent significantly more time in MVPA compared to women (p<0.001) (Table 1).

The whole cohort spent on average 28 % of the total volume of PA in the level of light and 16 % in

the level of MVPA.

From the second clinical follow up of 1094 individuals those who had data on PA (695) tended to

be younger (p=0.16) and their lean body mass was higher (p=0.042) compared to those who did

not take part in the study. They also succeeded significantly better in overall SFT (p=0.001), chair

stand (p=0.023), arm curl (p=0.025) and six-minute walk (p<0.001) tests.

Table 2 shows the association between PA and overall SFT score by gender. The total volume of

age-adjusted PA was significantly associated with overall SFT score both in men and in women

(p<0.001). The volume of ST was negatively, while light PA and MVPA were positively associated

with the overall SFT score. Further adjustment for smoking and education did not attenuate these

findings. When the volume of both ST and MVPA were included into the model, MVPA, but not ST,

remained significantly associated with total SFT score (data not shown).

Since there were no statistically significant differences between men and women we combined the

sexes when assessing the association between the PA and the different components of SFT

(Table 3). The total volume of PA was positively associated with all the SFT components. The

strongest association was seen for distance walked in six minutes –component (fully adjusted β

0.09, 95% confidence interval (CI) 0.08-0.10, p<0.001) and the weakest association for the arm

curl component (β 0.02, 95% CI 0.01-0.04, p= 0.020). Association between the ST, light PA and

MVPA and different components of SFT are presented in the table Appendix 4 in the

supplementary data on the journal website http://www.ageing.oxfordjournals.org/. The associations

between different levels of PA and the SFT components were parallel with those presented for the

overall SFT. Also the association between some basic characteristics and the total volume of PA

and SFT sum score can be find in the table Appendix 5 in the supplementary data on the journal

website http://www.ageing.oxfordjournals.org/. Female gender and educational attainment was

positively and BMI, LBM, body fat percentage and smoking was negatively associated with SFT

http://www.ageing.oxfordjournals.org/
http://www.ageing.oxfordjournals.org/


sum score. Age, male gender, BMI, LBM, body fat percentage and educational attainment was

positively associated with total volume of PA.

Discussion

In this aging cohort, we explored the association between objectively measured PA and physical

performance tested with SFT. We found that the volume of PA was significantly associated both

with the overall SFT score and with all of the five test components. We also found that the volume

of PA was most strongly associated with the six-minute walk test, which measures aerobic

endurance. Previous studies have shown that slow gait speed is predictive of premature death and

higher prevalence of disability, falls and hospitalization in older people [21]. In our study both light

and moderate to vigorous level of PA was positively associated with better physical performance.

On the other hand, sedentary level of PA was negatively associated with physical functioning.

Several studies have shown that physical inactivity is an independent risk factor for loss of physical

functioning [13]. Therefore, replacing even a small amount of ST with light PA or MVPA could bring

significant health benefits.

Healthy aging is important from a public health point of view as the number of older people is

growing. Physical decline may be slowed down or hindered by promoting PA among older

individuals [9]. There is evidence suggesting that PA is one of the most important lifestyle factors

for maintenance good health [22]. While a sedentary lifestyle is increasing and the physical reserve

capacity is diminishing, many old people are functioning close to their maximum capacity when

performing everyday activities. A recent study [23] showed that significant health benefits were

even seen among older people who became physically active relatively late in life. There have also

been trials that have shown favorable effects of exercise training interventions on physical

functioning among older persons [24].



PA influences physical functioning/performance in several ways. PA improves aerobic fitness,

strengthens muscles, reduces body fat, slows down the loss of bone density and improves

flexibility and contributes therefore to better walking capacity, balance and decreased risk of falling

and fractures. PA also reduces the risk to several diseases, such as cardiovascular diseases, type

2 diabetes, several cancers and the functional decline and related premature death [4, 25].  PA

also affects positively the function of neurotransmitters and cerebral morphology and reduces

cognitive disorders and depression and improves self-control and self-image and these may help

older people to stay active in the community [6].

Our study has several strengths including a large study population consisting of both men and

woman and a well characterized cohort. We measured the overall physical performance instead of

focusing upon a single aspect of it. There have been other studies showing that PA of older people

is associated with their physical performance, but these studies have used a more condensed

physical fitness tests (gait speed, hand grip or Short Physical Performance Battery, SPPB) [12].

SPPB has for example been claimed to have significant “ceiling” or “floor” effects being either too

easy or too difficult limiting its ability to provide measurement data on a continuous scale. SFT is

specially designed for older adults and it is a validated and reliable test that measures strength,

endurance, flexibility, agility and balance that are all associated with maintaining physical

independence in old age and the test measures performance on a continuous scale across a wide

range of functional abilities. A further strength of our study is that we measured PA objectively

instead of using questionnaires that are commonly used in epidemiological studies. Questionnaires

provide convenient and low-cost estimates of PA but are prone to recall bias especially in older

populations e.g. due to cognitive impairments.  With the use of body-worn monitoring devices the

volume of PA can be measured objectively.  Compared to the questionnaires they give more

reliable information about the volume of PA also in older people [18]. Older adults tend to be less

physically active overall and are more likely to participate in lower-intensity activities that are often

poorly reported by questionnaires. The SenseWear Armband is one of the next generation activity

monitors. It is a valid multiple sensor device that enables to assess accurately PA energy



expenditure in free-living conditions [26] and also has the ability to capture information about

frequency, intensity and duration of activity.

The present study has some limitations. Our study was cross-sectional and thus we cannot

determine any direction of causality of the observed associations, i.e. it may have been possible

that those who had poorer physical performance were less able to be physically active.  Individuals

who participated in the clinical examination in 2011–2013 were younger, thinner, more educated,

and had a healthier diet in 2001–2004 compared with those who did not participate in the follow-up

[27]. The study population lived in a restricted geographic area in Finland and therefore

participants may not be fully representative of all older people living in Finland or people living

elsewhere. The study included Caucasians only, which might limit generalizability of our results to

other ethnic groups. Even though we were able to adjust for potential cofounders including

smoking and educational attainment, we cannot exclude the possibility of residual confounding

caused by other unmeasured covariates. Participating in the SFT required a certain level of

physical fitness why cohort members with severe functional limitations were excluded from the

study. Our study may also be limited by the “volunteer effect”, because not everyone from the

original cohort was willing to use the activity monitor. Those who participated in the PA

measurement had significantly better overall SFT results and also succeeded better in other test

components than chair sit and reach and back scratch (data not shown).

In conclusion, the findings of the present study showed a strong association between sedentary

time and total PA and different components of physical performance assessed by the senior fitness

test. These associations were similar in men and women. The presented results were based on the

accurate measures of both PA and physical performance, which can be costly and time-

consuming. Thus, their feasibility in large population studies and practical settings may be limited.

However, we have reported a strong positive association between PA and its subcategories and

physical performance among older people. Thus, it is possible that promoting PA among older

people should be prioritized in future to enable independent life and compression of morbidity. In

this cross-sectional study we were unable to define causal relationships between the PA and



physical performance, however, it is possible that promoting PA among older people can support

independent life due to the better physical fitness. Future prospective studies are, however,

required to clarify causal relationships between the PA and physical performance among older

people.

Key points:

· Objectively measured total daily physical activity in older people was positively associated

with physical performance tested with SFT.

· Both light PA and MVPA were positively associated with the overall SFT score.

· The volume of physical activity was most strongly associated with the six-minute walk test

component of SFT.
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Table 1 Subjects’ characteristics, SFT results and the volume and duration of objectively measured physical activity.

aDifference between men and women

Abbreviations: SD, standard deviation; MET, metabolic equivalents of task; ST, sedentary time; MVPA, moderate to
vigorous physical activity

Total (N=695) Men (N=316) Women (N=379)

Characteristics Mean SD Mean SD Mean SD pa

Age (years) 70.7 2.7 70.6 2.6 70.8 2.7 0.311

Weight (kg) 76.9 14.1 83.3 13.0 71.6 12.7 <0.001

Height (cm) 168.7 9.1 176.3 6.1 162.4 5.7 <0.001

Body mass index (kg/m2) 27.0 4.4 26.8 3.8 27.2 4.8 0.242

Lean body mass (kg) 54.0 10.8 63.5 7.6 46.1 5.3 <0.001

Body fat (%) 29.6 8.5 23.3 5.9 34.8 6.7 <0.001

Smoking (years) 11.3 16.5 15.5 17.7 7.8 14.6 <0.001

Years of fulltime studying 12.6 3.6 12.9 3.8 12.3 3.4 0.024

SFT test results

Sum Score (Contains 5 test) 46.4 17.5 43.7 16.8 48.7 17.8 <0.001

Chair stand test result (n) 11.5 2.3 11.9 2.2 11.1 2.3

Chair stand percentiles 31.7 18.3 29.3 15.7 33.6 20.1 0.002

ArmCurl test result (n) 16.0 3.5 17.2 3.6 15.0 3.1

ArmCurl percentiles 50.4 23.7 47.2 23.4 53.1 23.6 <0.001

Chair sit and reach test result (cm) 0.5 4.9 -2.6 4.9 1.3 4.1

Chair sit and reach percentiles 45.2 29.8 38.1 28.6 51.1 29.6 <0.001

Six min walk test result (m) 584.8 103.6 621.5 101.5 554.3 95.2

Six min walk percentiles 54.8 27.1 55.6 27.6 54.2 26.8 0.503

Back scratch test result (cm) -3.4 4.8 -5.2 5.1 -1.9 3.9

Back scratch percentiles 50.1 29.4 48.2 29.9 51.7 28.9 0.118

Volume of PA (METmin/d)

Total Volume 1779.6 298.5 1831.4 266.9 1736.3 316.4 <0.001

Volume of ST 987.3 82.4 1013.8 76.8 965.2 80.5 <0.001

Volume of light PA 496.7 181.6 476.9 157.8 513.1 198.0 0.009

Volume of MVPA 295.6 230.0 340.7 240.1 258.0 214.5 <0.001

Duration of PA  (min/d)

Duration of ST 1137.1 105.1 1138.9 95.9 1135.6 112.4 0.680

Duration of light PA 227.0 76.5 214.1 66.3 237.8 82.7 <0.001

Duration of MVPA 76.2 57.3 87.2 58.4 67.0 54.8 <0.001

Average wear time of SWA (min/d) 1436.8 6.0 1435.9 6.1 1437.6 6.0



Table 2 The association between objectively measured total volume of physical activity and Senior Fitness Test.

aModel 1: Multiple linear regression adjusted for age and (sex)
bModel 2 Multiple linear regression adjusted for age, (sex), smoking and educational attainment

Abbreviations: PA, physical activity; b, regression coefficient; CI, confidence interval; MET, metabolic equivalents of task;
ST, sedentary time; MVPA, moderate to vigorous physical activity

The volume of PA

Total (N=695)

b (95 % CI) p

Men (N=316)

b (95 % CI) p

Women (N=379)

b (95 % CI) p

Model 1a

Total volume (METh/d) 0.08 (0.07 to 0.10) <0.001 0.08 (0.06 to 0.10) <0.001 0.09 (0.07 to 0.10) <0.001

Volume of ST (METh/d) -0.12 (-0.18 to -0.07) <0.001 -0.14 (-0.22 to -0.05) 0.001 -0.11 (-0.19 to -0.04) 0.004

Volume of light PA (METh/d) 0.09 (0.07 to 0.12) <0.001 0.07 (0.03 to 0.11) 0.001 0.11 (0.08 to 0.14) <0.001

Volume of MVPA (METh/d) 0.10 (0.08 to 0.11) <0.001 0.08 (0.06 to 0.11) <0.001 0.11 (0.09 to 0.14) <0.001

Model 2b

Total volume (METh/d) 0.08 (0.06 to 0.09) <0.001 0.07 (0.05 to 0.09) <0.001 0.08 (0.06 to 0.10) <0.001

Volume of ST (METh/d) -0.10 (-0.16 to -0.05) <0.001 -0.12 (-0.20 to -0.04) <0.001 -0.08 (-0.16 to -0.01) 0.037

Volume of light PA (METh/d) 0.08 (0.06 to 0.11) <0.001 0.05 (0.01 to 0.09) 0.009 0.10 (0.07 to 0.13) <0.001

Volume of MVPA (METh/d) 0.09 (0.07 to 0.11) <0.001 0.07 (0.05 to 0.10) <0.001 0.10 (0.08 to 0.13) <0.001



Table 3 The association between the volume of total physical activity and the different components of Senior Fitness
Test (SFT).

aModel 1: Multiple linear regression adjusted for age and sex
bModel 2: Multiple linear regression adjusted for age, sex, smoking and educational attainment

Abbreviations: b, regression coefficient; CI, confidence interval

Standardized

SFT component

Model 1a

b (95 % CI) p

Model 2b

b (95 % CI) p

Chair Stand 0.06 (0.05 to 0.07) <0.001 0.05 (0.04 to 0.07) <0.001

ArmCurl 0.02 (0.01 to 0.04) 0.020 0.02 (0.00 to 0.03) 0.021

ChairSitandReach 0.03 (0.02 to 0.05) <0.001 0.03 (0.02 to 0.05) <0.001

SixminWalk 0.09 (0.08 to 0.10) <0.001 0.09 (0.08 to 0.1) <0.001

BackScratch 0.05 (0.04 to 0.07) <0.001 0.05 (0.04 to 0.07) <0.001



Table 4s The association between the objectively measured total physical activity and the different components of Senior Fitness Test.

The component of Senior Fitness test were standardized before the analyses.
aModel 1: Multiple linear regression adjusted for age and sex
bModel 2: Multiple linear regression adjusted for age, sex, smoking and educational attainment

Abbreviations: PA, physical activity; b, regression coefficient; CI, confidence interval; MET, metabolic equivalents of task; ST, sedentary time; MVPA, moderate to vigorous physical

activity

The volume of PA

Chair Stand

b (95 % CI) p

Arm Curl

b (95 % CI) p

Chair Sit and Reach

b (95 % CI) p

Six minute walk test

b (95 % CI) p

Back Scratch

b (95 % CI) p

Model 1a

Total volume (METh/d) 0.06 (0.05 to 0.07) <0.001 0.02 (0.01 to 0.04) 0.020 0.03 (0.02 to 0.05) <0.001 0.09 (0.08 to 0.10) <0.001 0.05 (0.04 to 0.07) <0.001

Volume of ST (METh/d) -0.18 (-0.23 to -0.13) <0.001 -0.12 (-0.17 to -0.07) <0.001 -0.05 (-0.10 to 0.01) 0.078 -0.15 (-0.20 to -0.10) <0.001 0.04 (-0.01 to 0.09) 0.145

Volume of light PA (METh/d) 0.09 (0.06 to 0.11) <0.001 0.03 (0.00 to 0.05) 0.031 0.03 (0.01 to 0.06) 0.004 0.11 (0.08 to 0.13) <0.001 0.05 (0.03 to 0.08) <0.001

Volume of MVPA (METh/d) 0.07 (0.05 to 0.09) <0.001 0.04 (0.02 to 0.06) <0.001 0.04 (0.02 to 0.06) <0.001 0.11 (0.09 to 0.12) <0.001 0.05 (0.03 to 0.07) <0.001

Model 2b

Total volume (METh/d) 0.05 (0.04 to 0.07) <0.001 0.02 (0.00 to 0.03) 0.021 0.03 (0.02 to 0.05) <0.001 0.09 (0.08 to 0.1) <0.001 0.05 (0.04 to 0.07) <0.001

Volume of ST (METh/d) -0.16 (-0.22 to -0.11) <0.001 -0.10 (-0.16 to 0.05) <0.001 -0.04 (-0.09 to 0.01) 0.127 -0.13 (-0.18 to -0.08) <0.001 0.05 (-0.01 to 0.10) 0.086

Volume of light PA (METh/d) 0.08 (0.06 to 0.10) <0.001 0.02 (-0.00 to 0.04) 0.101 0.03 (0.01 to 0.05) 0.011 0.10 (0.08 to 0.12) <0.001 0.05 (0.03 to 0.07) <0.001

Volume of MVPA (METh/d) 0.06 (0.04 to 0.08) <0.001 0.03 (0.01 to 0.05) 0.002 0.04 (0.02 to 0.06) <0.001 0.10 (0.08 to 0.12) <0.001 0.05 (0.03 to 0.07) <0.001



Table 5s The association between basic characteristics and the volume of total physical activity and Senior Fitness Test
sum score.

Abbreviations: b, regression coefficient; CI, confidence

Characteristics Volume of total physical

activity

b (95 % CI)

p

SFT sum score

b (95 % CI) p

Age (years) -0.12 (-0.37 to -0.09) 0.001 0.03 (-0.33 to 0.66) 0.506

Sex -0.16 (-2.32 to -0.85) <0.001 0.14 (2.41 to 7.60) <0.001

Body mass index (kg/m2) -0.65 (-0.81 to -0.68) <0.001 -0.34 (-1.66 to -1.10) <0.001

Lean body mass (kg) -0.06 (-0.06 to 0.01) 0.116 -0.14 (-0.35 to -0.11) <0.001

Body fat (%) -0.60 (-0.38 to -0.31) <0.001 -0.22 (-0.60 to -0.30) <0.001

Smoking (years) -0.03 (-0.03 to 0.01) 0.398 -0.21 (-0.30 to -0.14) <0.001

Years of fulltime studying 0.01 (0.03 to 0.23) 0.013 0.18 (0.53 to 1.24) <0.001
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