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Supplementary materials 

 

Independent variable: obesity  

We used data on weight and standing height measured objectively to calculate body mass index (BMI) 

and generate obesity status. In Study 1 (ELSA), participants’ weight without shoes and in light clothing 

was assessed to the nearest 0.1 kg using Tanita THD-305 portable electronic scales (Tanita 

Corporation, Arlington Heights, IL) and height without shoes was measured to the nearest millimetre 

using a portable stadiometer by a trained nurse at baseline (Wave 4) (Daly et al., 2019). In Study 2 

(HRS), as part of the enhanced face-to-face interview (EFTF), trained interviewers used the 

Healthometer 830KL scale to measure participants’ weight in light clothing without shoes to the 

nearest half pound at baseline (Waves 9 and 10). Standing height without shoes was assessed to the 

nearest quarter inch using a tape measure (Crimmins et al., 2008). BMI was calculated by dividing in 

kilogram (kg) by height in metres squared (m2). Obesity was defined as BMI ≥ 30 kg/m2.  

Dependent variable: physiological dysregulation (for robustness analyses)  

For robustness analyses, we used a different method to develop an overall measure of physiological 

dysregulation at baseline and follow-up. Firstly, each biomarker was dichotomised and the category 

that indicates a more unfavourable physiological condition was coded 1 (the value of the biomarker 

exceeded a given cut-off point). For example, high blood pressure was defined as systolic blood 

pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg (Chobanian et al., 2003). The resting 

pulse > 100 bpm was categorised as high (Ostchega et al., 2011). In addition, a ratio above 6 between 

total cholesterol and high-density lipoprotein (HDL) was assigned as a high category although this cut-

off point is not well established (Heart UK, n.d.). Glycated haemoglobin (HbA1c) level ≥ 42 mmol/mol 

was used to define a high risk of diabetes (National Institute for Health and Care Excellence, 2017). 

Low-grade inflammation was indicated by the level of C-reactive protein (CRP) > 3 mg/L (Osimo et al., 

2019). The summary score of physiological dysregulation ranging from 0 to 5 was developed by adding 

all biomarkers, with a higher value indicating worsening physiological conditions.   

Psychological measures 

Depressive symptoms  

Depressive symptoms were assessed using a validated 8-item version of the Centre for Epidemiology 

Depression Scale (CED-S) (Turvey et al., 1999). This tool has been widely used to screen people who 

are at risk of depression in population studies (Radloff, 1977). A short version of CED-S has also been 

found to have good internal consistency in each ELSA wave (White et al., 2016). Participants provided 

a dichotomous answer, “yes” or “no” (scored as 1 and 0, respectively) on whether they felt negative 
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emotions during the past week (e.g., “Did you feel depressed?”, “Did you feel everything you did was 

an effort?”). Responses were summed to provide a total score ranging from 0 to 8, with a higher score 

indicating greater depressive symptoms.  

Enjoyment of life  

Following previous studies (Steptoe, Demakakos, de Oliveira, et al., 2012; Steptoe & Wardle, 2012; 

Zaninotto et al., 2016), enjoyment of life was assessed using three items and one item from the 

pleasure and self-realisation sub-scales, respectively, from the Control, Autonomy, Self-Realization 

and Pleasure (CASP-19) CASP-19 quality of life questionnaire (Hyde et al., 2003). For the enjoyment of 

life scale, participants’ responses on a 4-point Likert scale from 0=“often” to 3=“never” on four items 

(“I enjoy the things that I do,” “I enjoy being in the company of others”, “On balance, I look back on my 

life with a sense of happiness”, “I feel full of energy these days”) were reverse-coded and then totalled, 

resulting in an enjoyment of life index with a possible range from 0 to 12. A higher score indicates 

greater enjoyment of life.   

Eudemonic wellbeing  

Similar to a previous approach (Steptoe, Demakakos, & de Oliveira, 2012), eudemonic wellbeing was 

developed by combining the remaining 15 items from CASP-19 that were not used in defining 

enjoyment of life (e.g., “How often feels what happens to them is out of their control”, “How often 

feels left out of things” ). This scale portrays some aspects of the concept of eudemonia described by 

Ryff and Keyes (1995), such as control, autonomy, purpose in life, personal growth, and self-

acceptance by taking into account different domains of CASP-19 (Control, Autonomy, Self-realisation 

and Pleasure) (Hyde et al., 2003). The summary score of this scale ranged from 0 to 45 with a higher 

score indicating a greater level of eudemonic wellbeing.  

Life satisfaction 

Satisfaction with Life Scale (SWLS) by Diener et al. (1985) as a measure of evaluative wellbeing was 

used to evaluate life satisfaction. This scale has been widely used to assess subjective wellbeing in 

academic research (Pavot & Diener, 2008). This measure consists of five items (e.g., “in most ways my 

life is close to my ideal”, “the conditions of my life are excellent”) with seven options of response on a 

Likert scale (1=“strongly disagree” to 7=“strongly agree”). A summary score was calculated by 

summing the responses of all items. Greater life satisfaction is indicated by a higher score, with a 

possible range of 1-to-35 for a total score.  

Loneliness 

Three-item loneliness scale (Hughes et al., 2004) from the widely-used 20-item Revised UCLA 

loneliness scale (Russell, 1996), was used to quantify loneliness. Participants were asked the following 
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question, “How often do you feel: you lack companionship?”, “isolated from others?”, “left out?”) with 

three available answers, “hardly ever or never,” “some of the time,” and “often” that were scored 1, 

2, and 3, respectively. We followed a previous approach (Davies et al., 2021) to generate a total score 

by summing responses of all three items, ranging from 1 to 9, with a higher score indicating a higher 

level of loneliness.  

Social support 

This was measured in terms of participants’ positive experiences of social support for each relationship 

(i.e., spouse or partner, children, other immediate family members, and friends). Three items on a 

four-point scale (1=“a lot” to 4=“not at all”) were used to assess positive experience (e.g., “How much 

do they really understand the way you feel about things?”, “How much can you rely on them if you 

have a serious problem?”) (Khondoker et al., 2017). Responses were reverse-coded to indicate a more 

positive experience for a higher value and then averaged for each relationship. The final score for 

overall social support, ranging from 1 to 4, was generated by re-averaging the social support scores 

from all the reported relationships. 

Social strain 

As the opposite of social support, social strain represents negative experiences received from each 

relationship with a spouse or partner, children, other immediate family members, and friends.  Three 

items were used to assess social strain (e.g., “How much do they criticise you?”, “How much do they 

let you down when you are counting on them?”) (Khondoker et al., 2017). Participants’ responses from 

1=“a lot” to 4=“not at all” were also reverse-coded to indicate more negative experiences for a greater 

value and then averaged for each relationship. Similar to social support, an overall score of social strain 

ranging from 1 to 4 was determined by re-averaging the average social strain scores from all the 

reported relationships. 

Weight-related stigma  

Perceived weight-related stigma was documented as part of forms of discrimination experiences, 

assessed using the Perceived Everyday Experiences with Discrimination Scale (Williams et al., 1997). 

Participants were asked to report how frequently they experienced a set of five discriminatory 

behaviours (e.g., “you are treated with less respect or courtesy”, “you are threatened or harassed”) for 

different reasons (e.g., weight) in their day-to-day life on a six-point Likert scale from “almost every 

day” to “never”. Following previous studies (Daly et al., 2019; Robinson et al., 2017), perceived weight-

related stigma was defined if participants had ever reported (from “almost every day” to “less than 

once a year”) that their weight was the reason why they were treated unfairly. Perceived weight-

related stigma was treated as a dichotomous variable (yes; no).  
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Positive affect 

Positive affect was assessed using the positive affect domain, derived from the Positive and Negative 

Affect scale (PANAS-X) (Watson & Clark, 1994). This measure documented what ELSA participants felt 

in the past 30 days through 13 items (e.g., “During the last 30 days, to what degree did you feel: 

determined?”, “enthusiastic?”) with five possible responses from 1=“not at all” to 5=“very much”. A 

total score was summed from all items, with a higher score indicating greater positive affect on a scale 

from 1 to 65.   

Negative affect 

Negative affect was evaluated using the Positive and Negative Affect scale (PANAS-X) (Watson & Clark, 

1994). Participants responded to 12 items from the negative affect domain, depicting what degree 

they felt negative emotions in the last 30 days (e.g., “During the last 30 days, to what degree did you 

feel: afraid?”, “upset?”). Similar to the scoring system for positive affect, participants’ answers from 

1=“not at all” to 5=“very much” for each item were added together, resulting in a total score ranging 

from 1 to 60. A higher score indicates greater negative affect. 

Purpose in life 

Purpose in life was assessed using a domain of purpose in life from the Ryff Measures of Psychological 

Wellbeing (Ryff, 1989; Ryff & Keyes, 1995). The domain consists of seven items (e.g., “I enjoy making 

plans for the future and working to make them a reality.”, “I am an active person in carrying out the 

plans I set for myself.”) with six options of response on a Likert scale (1=“strongly disagree” to 

6=“strongly agree”). Participants’ responses for all items were summed to create a total score ranging 

from 1 to 42 with a higher score indicating greater purpose in life. 

Anxiety 

Anxiety was evaluated using five items from Beck Anxiety Inventory (BAI) (Beck et al., 1988).  

Participants were asked how they felt in the past week (e.g., “I had fear of the worst happening”, “I 

was nervous”) with four possible responses from 1=“never” to 4=“most of the time”. A total score with 

a possible range of 1 to 20 was generated by summing the responses of all items. A higher level of 

anxiety is indicated by a higher total score.  

Hopelessness 

Hopelessness was assessed using two items adapted from Beck et al. (1974) and two from Everson et 

al. (1997) (e.g., “I feel it is impossible for me to reach the goals that I would like to strive for.”, “I don’t 

expect to get what I really want.”). The responses of all items on a six-point Likert scale (1=“strongly 

disagree” to 6=“strongly agree”) were added together to provide a total score ranging from 1 to 24 

with a higher score indicating greater hopelessness. 
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Optimism 

Three items (e.g., “I’m always optimistic about my future.”, “In uncertain times, I usually expect the 

best.”) on a six-point Likert scale (1=“strongly disagree” to 6=“strongly agree”) from the Life 

Orientation Test-Revised (LOT-R) (Scheier et al., 1994) were used to assess optimism. A summary score 

was calculated by adding the responses of all items together. Greater optimism is indicated by a higher 

score, with a possible range of 1 to 18 for a total score.  

Pessimism 

Other three items (e.g., “If something can go wrong for me it will.”, “I hardly ever expect things to go 

my way.”) with a similar Likert scale (1=“strongly disagree” to 6=“strongly agree”) from the Life 

Orientation Test-Revised (LOT-R) (Scheier et al., 1994) were used to evaluate pessimism. A total score 

ranging from 1 to 18 was generated by summing the responses of all items. 

Cynical hostility 

Five items (e.g., “Most people dislike putting themselves out to help other people.”, “Most people will 

use somewhat unfair means to gain profit or an advantage rather than lose it.”) on a six-point Likert 

scale (1=“strongly disagree” to 6=“strongly agree”) from the Cook-Medley Hostility Inventory (Cook & 

Medley, 1954; Costa et al., 1986) were used to measure cynical hostility. A total score was summed 

from all items, with a higher score indicating greater cynical hostility on a scale from 1 to 30.  

Perceived constraints  

Participants reported their perceptions regarding constraints over their life circumstances. Five items 

(e.g., “I often feel helpless in dealing with the problems of life.”, “Other people determine most of what 

I can and cannot do.”) on a six-point Likert scale (1=“strongly disagree” to 6=”strongly agree”) were 

used to evaluate perceived constraints in HRS (Infurna & Mayer, 2015). To create a summary score, 

the responses of all items were summed, resulting in a total score with a possible range of 1 to 30. A 

higher score indicates a higher level of perceived constraints. 

Perceived mastery 

Perceived mastery represents one’s beliefs to perform specific behaviours. Participants responded to 

five items (e.g., “I can do just about anything I really set my mind to.”, “When I really want to do 

something, I usually find a way to succeed at it.”) on a six-point Likert scale (1=“strongly disagree” to 

6=“strongly agree”) (Infurna & Mayer, 2015). A possible range of 1 to 30 for a total score was 

determined by summing the responses of all items with a higher score indicating greater perceived 

mastery.   
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Neuroticism 

As a domain of the big five personality traits, neuroticism was assessed using the Midlife Development 

Inventory (MIDI) Personality Scales (Lachman & Weaver, 1997). Four items (e.g., “Please indicate how 

well each of the following describes you: moody”, “worrying”, etc.) with a four-point Likert scale from 

4=“a lot” to 1= “not at all” were used. A total score ranging from 1 to 16 was developed by summing 

responses from all the items with a higher score indicating greater neuroticism. 

Extraversion 

Similar tools were used to evaluate extraversion, MIDI Personality Scales (Lachman & Weaver, 1997). 

Participants responded to five items (e.g., “Please indicate how well each of the following describes 

you: outgoing”, “friendly”, etc.) with a four-point Likert scale from 4=“a lot” to 1= “not at all”. The 

responses from all items were added together to generate a total score ranging from 1 to 20 with a 

higher score indicating greater extraversion. 

Conscientiousness 

MIDI Personality Scales (Lachman & Weaver, 1997) were also used to measure conscientiousness. Five 

items (e.g., “Please indicate how well each of the following describes you: organised”, “responsible”, 

etc.) with a four-point Likert scale from 4=“a lot” to 1= “not at all” were administered to participants. 

The summary score for conscientiousness ranged from 1 to 20 with a higher score indicating greater 

conscientiousness. 

Agreeableness 

Similar to other domains, MIDI Personality Scales (Lachman & Weaver, 1997) were used to quantify 

agreeableness. Participants’ responses from all five items (e.g., “Please indicate how well each of the 

following describes you: helpful”, “warm”, etc.) on a four-point Likert scale from 4=“a lot” to 1= “not 

at all” were summed. The total score for agreeableness ranged from 1 to 20 with a higher score 

indicating higher agreeableness. 

Openness 

Seven items from MIDI Personality Scales (Lachman & Weaver, 1997) (e.g., “Please indicate how well 

each of the following describes you: creative”, “imaginative”, etc.) were used to measure openness to 

experience. Participants’ responses from all five items on a four-point Likert scale (4=“a lot” to 1= “not 

at all”) were summed to generate a total score ranging from 1 to 28. Greater openness to experience 

is indicated by a higher score. 
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The following table summarises studies that support psychological measures potentially associated 

with obesity and/or worsening physiological or physical health. 

Table A1. Previous studies supporting psychological measures associated with obesity and/or 

physiological health 

Psychological 

measures 

Association with obesity Association with physiological or physical health 

Depressive symptoms Luppino et al. (2010) 

Frank et al. (2022) 

CRP and HDL: Gowey et al. (2019) 

Glucose level: Boyle et al. (2007) 

Enjoyment of life (little research on this) Mortality: Zaninotto et al. (2016) 

Eudemonic wellbeing (little research on this) CRP and WBC: Fancourt and Steptoe (2020) 

Life satisfaction Ball et al. (2004) 

Katsaiti (2012) 

WBC: Fancourt and Steptoe (2020) 

Loneliness Hajek et al. (2021) CRP: Van Bogart et al. (2022) 

Mortality: Holt-Lunstad et al. (2015) 

Social support Kershaw et al. (2014) CRP: Lee and Way (2019) 

Mortality: Uhing et al. (2021) 

Social strain (little research on this) Blood pressure: Sneed and Cohen (2014) 

Mortality: Uhing et al. (2021) 

Weight stigma Jackson et al. (2015) 

Puhl et al. (2008) 

CRP: Sutin et al. (2014) 

Triglycerides: Pearl et al. (2017)  

Allostatic load: Vadiveloo and Mattei (2017) 

Positive affect Jorm et al. (2003) WBC: Fancourt and Steptoe (2020) 

Negative affect Pasco et al. (2013) Inflammation cytokines: Graham-Engeland et al. 

(2018) 

Purpose in life Sutin et al. (2021) Mortality: Hill and Turiano (2014) 

Anxiety Burke and Storch (2015) 

Gariepy et al. (2010) 

CRP: Vogelzangs et al. (2013) 

Hopelessness Murphy et al. (2009) Cardiovascular disease: Anda et al. (1993) 

Optimism Tindle et al. (2018) Mortality: Rozanski et al. (2019) 

Pessimism Tindle et al. (2018) Insulin resistance: Tindle et al. (2018) 

Cynical hostility Tindle et al. (2018) Mortality: Tindle et al. (2009) 

Perceived constraint  (little research on this) Functional health: Toyama and Hektner (2022) 

Mortality: Elliot et al. (2018) 

Perceived mastery Gisch et al. (2022) Functional health: Toyama and Hektner (2022) 

Mortality: Surtees et al. (2010) 

Neuroticism Bagnjuk et al. (2019) Cardiovascular disease: Almas et al. (2017) 

Extraversion Wimmelmann et al. (2018) 

Bagnjuk et al. (2019) 

Blood pressure: Liang et al. (2022) 

Conscientiousness Wimmelmann et al. (2018) 

Bagnjuk et al. (2019) 

Blood pressure: Terracciano et al. (2014) 

Mortality: Taylor et al. (2009) 

Agreeableness Wimmelmann et al. (2018) 

Bagnjuk et al. (2019) 

Blood pressure: Terracciano et al. (2014) 

Openness Wimmelmann et al. (2018) 

Bagnjuk et al. (2019) 

Mortality: Taylor et al. (2009) 

CRP=C-reactive protein; HDL=high-density lipoprotein; WBC=white blood cells 
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Table A2. Spearman’s rank correlations between psychological measures in Study 1 (ELSA) (n=14) 

Psychological measures 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Depressive symptoms 1              

2. Enjoyment of life -0.390 1             

3. Eudemonic wellbeing -0.453 0.709 1            

4. Life satisfaction -0.346 0.551 0.620 1           

5. Loneliness 0.368 -0.410 -0.489 -0.439 1          

6. Social support -0.154 0.388 0.355 0.357 -0.298 1         

7. Social strain 0.178 -0.241 -0.293 -0.226 0.249 -0.280 1        

8. Positive affect -0.311 0.551 0.560 0.461 -0.324 0.313 -0.163 1       

9. Weight stigma 0.107 -0.119 -0.142 -0.083 0.098 -0.055 0.116 -0.085 1      

10. Neuroticism 0.300 -0.307 -0.346 -0.247 0.300 -0.158 0.277 -0.326 0.071 1     

11. Extraversion -0.157 0.451 0.389 0.261 -0.219 0.259 -0.061 0.583 -0.059 -0.176 1    

12. Conscientiousness -0.143 0.262 -0.300 0.184 -0.155 0.152 0.094 0.414 -0.065 -0.181 0.410 1   

13. Agreeableness 0.021 0.225 0.145 0.146 -0.071 0.245 -0.060 0.348 0.011 -0.024 0.526 0.374 1  

14. Openness -0.145 0.290 0.304 0.183 -0.133 0.156 -0.003 0.509 -0.038 -0.144 0.569 0.416 0.388 1 
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Table A3. Spearman’s rank correlations between psychological measures in Study 2 (HRS) (n=21) 

Psychological measures 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1. Depressive symptoms 1                     

2. Life satisfaction -0.383 1                    

3. Loneliness 0.375 -0.427 1                   

4. Social support -0.142 0.287 -0.300 1                  

5. Social strain 0.220 -0.293 0.342 -0.323 1                 

6. Weight stigma 0.152 -0.149 0.184 -0.096 0.178 1                

7. Positive affect -0.379 0.471 -0.401 0.298 -0.209 -0.143 1               

8. Negative affect 0.427 -0.415 0.488 -0.225 0.423 0.171 -0.416 1              

9. Purpose in life -0.310 0.344 -0.353 0.251 -0.177 -0.160 0.561 -0.348 1             

10. Anxiety 0.397 -0.342 0.357 -0.157 0.310 0.142 -0.378 0.589 -0.323 1            

11. Hopelessness 0.345 -0.401 0.383 -0.261 0.242 0.169 -0.523 0.349 -0.517 0.370 1           

12. Optimism -0.231 0.391 -0.254 0.215 -0.170 -0.111 0.438 -0.315 0.362 -0.269 -0.400 1          

13. Pessimism 0.300 -0.324 0.327 -0.231 0.253 0.140 -0.431 0.298 -0.405 0.333 0.694 -0.355 1         

14. Cynical hostility 0.197 -0.211 0.265 -0.289 0.289 0.114 -0.268 0.184 -0.241 0.227 0.420 -0.139 0.501 1        

15. Perceived constrain 0.359 -0.386 0.412 -0.243 0.290 0.142 -0.510 0.453 -0.479 0.412 0.592 -0.312 0.493 0.350 1       

16. Perceived mastery -0.234 0.393 -0.299 0.224 -0.192 -0.116 0.473 -0.371 0.403 -0.316 -0.410 0.379 -0.273 -0.142 -0.494 1      

17. Neuroticism 0.353 -0.318 0.364 -0.171 0.347 0.119 -0.410 0.620 -0.309 0.503 0.325 -0.324 0.308 0.185 0.391 -0.308 1     

18. Extraversion -0.172 0.268 -0.248 0.271 -0.064 -0.102 0.502 -0.218 0.390 -0.193 -0.279 0.299 -0.238 -0.132 -0.278 0.323 -0.216 1    

19. Conscientiousness -0.210 0.232 -0.184 0.177 -0.144 -0.115 0.415 -0.240 0.450 -0.240 -0.319 0.225 -0.261 -0.158 -0.312 0.305 -0.243 0.352 1   

20. Agreeableness -0.071 0.166 -0.136 0.269 -0.091 -0.047 0.386 -0.101 0.314 -0.101 -0.221 0.229 -0.198 -0.174 -0.213 0.230 -0.128 0.532 0.384 1  

21. Openness -0.154 0.190 -0.130 0.147 -0.013 -0.054 0.469 -0.125 0.393 -0.175 -0.305 0.268 -0.251 -0.141 -0.277 0.325 -0.203 0.510 0.415 0.383 1 
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Data analysis 

Inverse probability weighting 

Inverse probability weighting approach was used to address missing values and possible selection bias 

as there might be some characteristics that influence sample attrition (Chesnaye et al., 2022). The 

increasing age of participants in Study 1, and being male and having fewer years of education in Study 

2, were associated with a lower likelihood of having complete longitudinal data. In both Studies 1 and 

2, participants who were married (relative to separated/divorced/widowed), White, and from higher 

quintiles of the total household index had a higher likelihood of being included in the analytical sample 

of ELSA and HRS. Baseline covariates were used to estimate the probability or propensity scores of 

being retained at follow-up (i.e., having no missing values for all variables) from a logistic regression 

model. Weights were calculated as the inverse probability of retention at follow-up. These weights 

were then applied in the analysis to compensate for the differences in baseline characteristics 

between those lost to follow-up and retained in the analytic sample (Chesnaye et al., 2022; 

Mansournia & Altman, 2016). These weights were also combined with weights from biomarker 

assessments (i.e., blood sample collection) at the baseline to more accurately account for baseline 

non-response characteristics (e.g., as in Daly et al. (2019)).  

Multiple imputation  

Multiple imputation by chained equations (MICE) was another approach used to treat missing values 

(Azur et al., 2011). Information about MICE and the imputation procedure using STATA is available 

elsewhere (UCLA, 2021). This approach included imputations for all variables, including the outcome 

in the prediction models to generate a number of imputed 10 datasets. Each dataset had final sample 

sizes of 6,250 and 9,664 for Studies 1 (ELSA) and 2 (HRS), respectively. We assumed missing at random 

(MAR) since some variables with no missing values were predictive of non-response in the dataset and 

used as auxiliary variables for the imputation model (e.g., as in Zaninotto et al. (2016)). Variables of 

age and marital status were used as auxiliary variables for the imputation model in Study 1. Whilst in 

Study 2, auxiliary variables consisted of sex and household wealth. The MICE approach was used to 

carry out mediation analyses for the standard variable of obesity status (relative to non-obesity) and 

different obesity classes (relative to normal weight). 

Regression analyses  

We developed some linear regression models to examine whether any psychological factors 

separately or together predict changes in physiological dysregulation, independently of obesity. We 

aimed to provide an alternative set of findings when obesity predicts changes in physiological 

dysregulation not through the pathway we proposed in our main hypotheses. We first examined the 



11 
 

association between each psychological measure and physiological dysregulation at follow-up in 

separate linear regression models, adjusting for obesity, baseline physiological dysregulation, and 

covariates (Tables B7 and C7 for Studies 1 and 2, respectively). We then tested whether any 

psychological measure could independently predict psychological dysregulation in the presence of all 

other psychological measures, obesity, baseline physiological dysregulation, and covariates in a 

regression model (Tables B8 and C8 for Studies 1 and 2, respectively).  

 

References 

Almas, A., Moller, J., Iqbal, R., & Forsell, Y. (2017). Effect of neuroticism on risk of cardiovascular 

disease in depressed persons - a Swedish population-based cohort study. BMC Cardiovascular 

Disorders, 17(1), 185. https://doi.org/10.1186/s12872-017-0604-4  

Anda, R., Williamson, D., Jones, D., Macera, C., Eaker, E., Glassman, A., & Marks, J. (1993). Depressed 

affect, hopelessness, and the risk of ischemic heart disease in a cohort of U.S. adults. 

Epidemiology, 4(4), 285-294. https://doi.org/10.1097/00001648-199307000-00003  

Azur, M. J., Stuart, E. A., Frangakis, C., & Leaf, P. J. (2011). Multiple imputation by chained equations: 

what is it and how does it work? Int J Methods Psychiatr Res, 20(1), 40-49. 

https://doi.org/10.1002/mpr.329  

Bagnjuk, J., König, H. H., & Hajek, A. (2019). Personality Traits and Obesity. Int J Environ Res Public 

Health, 16(15). https://doi.org/10.3390/ijerph16152675  

Ball, K., Crawford, D., & Kenardy, J. (2004). Longitudinal relationships among overweight, life 

satisfaction, and aspirations in young women. Obes Res, 12(6), 1019-1030. 

https://doi.org/10.1038/oby.2004.125  

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inventory for measuring clinical anxiety: 

psychometric properties. J Consult Clin Psychol, 56(6), 893-897. 

https://doi.org/10.1037//0022-006x.56.6.893  

Beck, A. T., Weissman, A., Lester, D., & Trexler, L. (1974). The measurement of pessimism: The 

Hopelessness Scale. Journal of Consulting and Clinical Psychology, 42(6), 861-865. 

https://doi.org/10.1037/h0037562  

Boyle, S. H., Surwit, R. S., Georgiades, A., Brummett, B. H., Helms, M. J., Williams, R. B., & Barefoot, J. 

C. (2007). Depressive Symptoms, Race, and Glucose Concentrations: The role of cortisol as 

mediator. Diabetes Care, 30(10), 2484-2488. https://doi.org/10.2337/dc07-0258  

Burke, N. L., & Storch, E. A. (2015). A Meta-analysis of Weight Status and Anxiety in Children and 

Adolescents. Journal of Developmental & Behavioral Pediatrics, 36(3). 

https://journals.lww.com/jrnldbp/Fulltext/2015/04000/A_Meta_analysis_of_Weight_Status

_and_Anxiety_in.1.aspx  

Chesnaye, N. C., Stel, V. S., Tripepi, G., Dekker, F. W., Fu, E. L., Zoccali, C., & Jager, K. J. (2022). An 

introduction to inverse probability of treatment weighting in observational research. Clinical 

Kidney Journal, 15(1), 14-20. https://doi.org/10.1093/ckj/sfab158  

Chobanian, A. V., Bakris, G. L., Black, H. R., Cushman, W. C., Green, L. A., Izzo, J. L., Jr., Jones, D. W., 

Materson, B. J., Oparil, S., Wright, J. T., Jr., & Roccella, E. J. (2003). Seventh report of the Joint 

National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood 

https://doi.org/10.1186/s12872-017-0604-4
https://doi.org/10.1097/00001648-199307000-00003
https://doi.org/10.1002/mpr.329
https://doi.org/10.3390/ijerph16152675
https://doi.org/10.1038/oby.2004.125
https://doi.org/10.1037/0022-006x.56.6.893
https://doi.org/10.1037/h0037562
https://doi.org/10.2337/dc07-0258
https://journals.lww.com/jrnldbp/Fulltext/2015/04000/A_Meta_analysis_of_Weight_Status_and_Anxiety_in.1.aspx
https://journals.lww.com/jrnldbp/Fulltext/2015/04000/A_Meta_analysis_of_Weight_Status_and_Anxiety_in.1.aspx
https://doi.org/10.1093/ckj/sfab158


12 
 

Pressure. Hypertension, 42(6), 1206-1252. 

https://doi.org/10.1161/01.HYP.0000107251.49515.c2  

Cook, W. W., & Medley, D. M. (1954). Proposed hostility and Pharisaic-virtue scales for the MMPI. 

Journal of Applied Psychology, 38(6), 414-418. https://doi.org/10.1037/h0060667  

Costa, P. T., Zonderman, A. B., McCrae, R. R., & Williams, R. B. (1986). Cynicism and paranoid alienation 

in the Cook and Medley HO Scale. Psychosomatic Medicine, 48(3-4), 283-285. 

https://doi.org/10.1097/00006842-198603000-00014  

Crimmins, E., Guyer, H., Langa, K., Ofstedal, M., Wallace, R., & Weir, D. (2008). HRS Documentation 

Report: Documentation of Physical Measures, Anthropometrics and Blood Pressure in the 

Health and Retirement Study Report.  

Daly, M., Sutin, A. R., & Robinson, E. (2019). Perceived Weight Discrimination Mediates the 

Prospective Association Between Obesity and Physiological Dysregulation: Evidence From a 

Population-Based Cohort. Psychol Sci, 30(7), 1030-1039. 

https://doi.org/10.1177/0956797619849440  

Davies, K., Maharani, A., Chandola, T., Todd, C., & Pendleton, N. (2021). The longitudinal relationship 

between loneliness, social isolation, and frailty in older adults in England: a prospective 

analysis. The Lancet Healthy Longevity, 2(2), e70-e77. https://doi.org/10.1016/S2666-

7568(20)30038-6  

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The Satisfaction With Life Scale. Journal of 

Personality Assessment, 49(1), 71-75. https://doi.org/10.1207/s15327752jpa4901_13  

Elliot, A. J., Turiano, N. A., Infurna, F. J., Lachman, M. E., & Chapman, B. P. (2018). Lifetime trauma, 

perceived control, and all-cause mortality: Results from the Midlife in the United States Study. 

Health Psychol, 37(3), 262-270. https://doi.org/10.1037/hea0000585  

Everson, S. A., Kaplan, G. A., Goldberg, D. E., Salonen, R., & Salonen, J. T. (1997). Hopelessness and 4-

year progression of carotid atherosclerosis. The Kuopio Ischemic Heart Disease Risk Factor 

Study. Arterioscler Thromb Vasc Biol, 17(8), 1490-1495. 

https://doi.org/10.1161/01.atv.17.8.1490  

Fancourt, D., & Steptoe, A. (2020). The longitudinal relationship between changes in wellbeing and 

inflammatory markers: Are associations independent of depression? Brain Behav Immun, 83, 

146-152. https://doi.org/10.1016/j.bbi.2019.10.004  

Frank, P., Jokela, M., Batty, G. D., Lassale, C., Steptoe, A., & Kivimäki, M. (2022). Overweight, obesity, 

and individual symptoms of depression: A multicohort study with replication in UK Biobank. 

Brain, Behavior, and Immunity, 105, 192-200. 

https://doi.org/https://doi.org/10.1016/j.bbi.2022.07.009  

Gariepy, G., Nitka, D., & Schmitz, N. (2010). The association between obesity and anxiety disorders in 

the population: a systematic review and meta-analysis. International Journal of Obesity, 34(3), 

407-419. https://doi.org/10.1038/ijo.2009.252  

Gisch, U. A., Robert, M., Berlin, N., Nebout, A., Etilé, F., Teyssier, S., Andreeva, V. A., Hercberg, S., 

Touvier, M., & Péneau, S. (2022). Mastery Is Associated With Weight Status, Food Intake, 

Snacking, and Eating Disorder Symptoms in the NutriNet-Santé Cohort Study [Original 

Research]. Frontiers in Nutrition, 9. https://doi.org/10.3389/fnut.2022.871669  

Gowey, M. A., Khodneva, Y., Tison, S. E., Carson, A. P., Cherrington, A. L., Howard, V. J., Safford, M. M., 

& Dutton, G. R. (2019). Depressive symptoms, perceived stress, and metabolic health: The 

REGARDS study. International journal of obesity (2005), 43(3), 615-632. 

https://doi.org/10.1038/s41366-018-0270-3  

https://doi.org/10.1161/01.HYP.0000107251.49515.c2
https://doi.org/10.1037/h0060667
https://doi.org/10.1097/00006842-198603000-00014
https://doi.org/10.1177/0956797619849440
https://doi.org/10.1016/S2666-7568(20)30038-6
https://doi.org/10.1016/S2666-7568(20)30038-6
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1037/hea0000585
https://doi.org/10.1161/01.atv.17.8.1490
https://doi.org/10.1016/j.bbi.2019.10.004
https://doi.org/https:/doi.org/10.1016/j.bbi.2022.07.009
https://doi.org/10.1038/ijo.2009.252
https://doi.org/10.3389/fnut.2022.871669
https://doi.org/10.1038/s41366-018-0270-3


13 
 

Graham-Engeland, J. E., Sin, N. L., Smyth, J. M., Jones, D. R., Knight, E. L., Sliwinski, M. J., Almeida, D. 

M., Katz, M. J., Lipton, R. B., & Engeland, C. G. (2018). Negative and positive affect as predictors 

of inflammation: Timing matters. Brain, Behavior, and Immunity, 74, 222-230. 

https://doi.org/https://doi.org/10.1016/j.bbi.2018.09.011  

Hajek, A., Kretzler, B., & König, H.-H. (2021). The Association Between Obesity and Social Isolation as 

Well as Loneliness in the Adult Population: A Systematic Review. Diabetes, Metabolic 

Syndrome and Obesity: Targets and Therapy, 14, 2765-2773. 

https://doi.org/10.2147/DMSO.S313873  

Heart UK. (n.d.). Understand your cholesterol test results. 

https://www.heartuk.org.uk/cholesterol/understanding-your-cholesterol-test-results- 

Hill, P. L., & Turiano, N. A. (2014). Purpose in Life as a Predictor of Mortality Across Adulthood. 

Psychological Science, 25(7), 1482-1486. https://doi.org/10.1177/0956797614531799  

Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., & Stephenson, D. (2015). Loneliness and social 

isolation as risk factors for mortality: a meta-analytic review. Perspect Psychol Sci, 10(2), 227-

237. https://doi.org/10.1177/1745691614568352  

Hughes, M. E., Waite, L. J., Hawkley, L. C., & Cacioppo, J. T. (2004). A Short Scale for Measuring 

Loneliness in Large Surveys: Results From Two Population-Based Studies. Res Aging, 26(6), 

655-672. https://doi.org/10.1177/0164027504268574  

Hyde, M., Wiggins, R. D., Higgs, P., & Blane, D. B. (2003). A measure of quality of life in early old age: 

The theory, development and properties of a needs satisfaction model (CASP-19). Aging & 

Mental Health, 7(3), 186-194. https://doi.org/10.1080/1360786031000101157  

Infurna, F. J., & Mayer, A. (2015). The effects of constraints and mastery on mental and physical health: 

Conceptual and methodological considerations. Psychology and aging, 30(2), 432-448. 

https://doi.org/10.1037/a0039050  

Jackson, S. E., Steptoe, A., Beeken, R. J., Croker, H., & Wardle, J. (2015). Perceived weight 

discrimination in England: a population-based study of adults aged ⩾50 years. International 

journal of obesity (2005), 39(5), 858-864. https://doi.org/10.1038/ijo.2014.186  

Jorm, A. F., Korten, A. E., Christensen, H., Jacomb, P. A., Rodgers, B., & Parslow, R. A. (2003). 

Association of obesity with anxiety, depression and emotional well-being: a community survey 

[https://doi.org/10.1111/j.1467-842X.2003.tb00423.x]. Australian and New Zealand Journal 

of Public Health, 27(4), 434-440. https://doi.org/https://doi.org/10.1111/j.1467-

842X.2003.tb00423.x  

Katsaiti, M. S. (2012). Obesity and happiness. Applied Economics, 44(31), 4101-4114. 

https://doi.org/10.1080/00036846.2011.587779  

Kershaw, K. N., Hankinson, A. L., Liu, K., Reis, J. P., Lewis, C. E., Loria, C. M., & Carnethon, M. R. (2014). 

Social relationships and longitudinal changes in body mass index and waist circumference: the 

coronary artery risk development in young adults study. Am J Epidemiol, 179(5), 567-575. 

https://doi.org/10.1093/aje/kwt311  

Khondoker, M., Rafnsson, S. B., Morris, S., Orrell, M., & Steptoe, A. (2017). Positive and Negative 

Experiences of Social Support and Risk of Dementia in Later Life: An Investigation Using the 

English Longitudinal Study of Ageing. Journal of Alzheimer's Disease, 58, 99-108. 

https://doi.org/10.3233/JAD-161160  

Lachman, M. E., & Weaver, S. L. (1997). The Midlife Development Inventory (MIDI) personality scales: 

Scale construction and scoring. https://www.brandeis.edu/psychology/lachman/pdfs/midi-

personality-scales.pdf 

https://doi.org/https:/doi.org/10.1016/j.bbi.2018.09.011
https://doi.org/10.2147/DMSO.S313873
https://www.heartuk.org.uk/cholesterol/understanding-your-cholesterol-test-results-
https://doi.org/10.1177/0956797614531799
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1177/0164027504268574
https://doi.org/10.1080/1360786031000101157
https://doi.org/10.1037/a0039050
https://doi.org/10.1038/ijo.2014.186
https://doi.org/10.1111/j.1467-842X.2003.tb00423.x
https://doi.org/https:/doi.org/10.1111/j.1467-842X.2003.tb00423.x
https://doi.org/https:/doi.org/10.1111/j.1467-842X.2003.tb00423.x
https://doi.org/10.1080/00036846.2011.587779
https://doi.org/10.1093/aje/kwt311
https://doi.org/10.3233/JAD-161160
https://www.brandeis.edu/psychology/lachman/pdfs/midi-personality-scales.pdf
https://www.brandeis.edu/psychology/lachman/pdfs/midi-personality-scales.pdf


14 
 

Lee, D. S., & Way, B. M. (2019). Perceived social support and chronic inflammation: The moderating 

role of self-esteem. Health Psychol, 38(6), 563-566. https://doi.org/10.1037/hea0000746  

Liang, X., Hao, G., Xiao, L., Luo, S., Zhang, G., Tang, X., Qu, P., & Li, R. (2022). Association Between 

Extraversion Personality With the Blood Pressure Level in Adolescents [Original Research]. 

Frontiers in Cardiovascular Medicine, 9. https://doi.org/10.3389/fcvm.2022.711474  

Luppino, F. S., de Wit, L. M., Bouvy, P. F., Stijnen, T., Cuijpers, P., Penninx, B. W. J. H., & Zitman, F. G. 

(2010). Overweight, Obesity, and Depression: A Systematic Review and Meta-analysis of 

Longitudinal Studies. Archives of General Psychiatry, 67(3), 220-229. 

https://doi.org/10.1001/archgenpsychiatry.2010.2  

Mansournia, M. A., & Altman, D. G. (2016). Inverse probability weighting. BMJ, 352, i189. 

https://doi.org/10.1136/bmj.i189  

Murphy, J. M., Horton, N. J., Burke, J. D., Jr., Monson, R. R., Laird, N. M., Lesage, A., & Sobol, A. M. 

(2009). Obesity and weight gain in relation to depression: findings from the Stirling County 

Study. International journal of obesity, 33(3), 335-341. https://doi.org/10.1038/ijo.2008.273  

National Institute for Health and Care Excellence. (2017). Type 2 diabetes: prevention in people at high 

risk. https://www.nice.org.uk/guidance/ph38/chapter/glossary 

Osimo, E. F., Baxter, L. J., Lewis, G., Jones, P. B., & Khandaker, G. M. (2019). Prevalence of low-grade 

inflammation in depression: a systematic review and meta-analysis of CRP levels. Psychol Med, 

49(12), 1958-1970. https://doi.org/10.1017/s0033291719001454  

Ostchega, Y., Porter, K. S., Hughes, J., Dillon, C. F., & Nwankwo, T. (2011). Resting pulse rate reference 

data for children, adolescents, and adults: United States, 1999-2008. Natl Health Stat 

Report(41), 1-16.  

Pasco, J. A., Williams, L. J., Jacka, F. N., Brennan, S. L., & Berk, M. (2013). Obesity and the relationship 

with positive and negative affect. Australian & New Zealand Journal of Psychiatry, 47(5), 477-

482. https://doi.org/10.1177/0004867413483371  

Pavot, W., & Diener, E. (2008). The Satisfaction With Life Scale and the emerging construct of life 

satisfaction. The Journal of Positive Psychology, 3(2), 137-152. 

https://doi.org/10.1080/17439760701756946  

Pearl, R. L., Wadden, T. A., Hopkins, C. M., Shaw, J. A., Hayes, M. R., Bakizada, Z. M., Alfaris, N., Chao, 

A. M., Pinkasavage, E., Berkowitz, R. I., & Alamuddin, N. (2017). Association between weight 

bias internalization and metabolic syndrome among treatment-seeking individuals with 

obesity. Obesity (Silver Spring, Md.), 25(2), 317-322. https://doi.org/10.1002/oby.21716  

Puhl, R. M., Andreyeva, T., & Brownell, K. D. (2008). Perceptions of weight discrimination: prevalence 

and comparison to race and gender discrimination in America. International Journal of 

Obesity, 32(6), 992-1000. https://doi.org/10.1038/ijo.2008.22  

Radloff, L. S. J. A. p. m. (1977). The CES-D scale: A self-report depression scale for research in the 

general population. 1(3), 385-401.  

Robinson, E., Sutin, A., & Daly, M. (2017). Perceived weight discrimination mediates the prospective 

relation between obesity and depressive symptoms in U.S. and U.K. adults. Health psychology 

: official journal of the Division of Health Psychology, American Psychological Association, 

36(2), 112-121. https://doi.org/10.1037/hea0000426  

Rozanski, A., Bavishi, C., Kubzansky, L. D., & Cohen, R. (2019). Association of Optimism With 

Cardiovascular Events and All-Cause Mortality: A Systematic Review and Meta-analysis. JAMA 

Network Open, 2(9), e1912200-e1912200. 

https://doi.org/10.1001/jamanetworkopen.2019.12200  

https://doi.org/10.1037/hea0000746
https://doi.org/10.3389/fcvm.2022.711474
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.1136/bmj.i189
https://doi.org/10.1038/ijo.2008.273
https://www.nice.org.uk/guidance/ph38/chapter/glossary
https://doi.org/10.1017/s0033291719001454
https://doi.org/10.1177/0004867413483371
https://doi.org/10.1080/17439760701756946
https://doi.org/10.1002/oby.21716
https://doi.org/10.1038/ijo.2008.22
https://doi.org/10.1037/hea0000426
https://doi.org/10.1001/jamanetworkopen.2019.12200


15 
 

Russell, D. W. (1996). UCLA Loneliness Scale (Version 3): reliability, validity, and factor structure. J Pers 

Assess, 66(1), 20-40. https://doi.org/10.1207/s15327752jpa6601_2  

Ryff, C. D. (1989). Happiness is everything, or is it? Explorations on the meaning of psychological well-

being. J Pers Soc Psychol, 57(6), 1069-1081. https://doi.org/10.1037/0022-3514.57.6.1069  

Ryff, C. D., & Keyes, C. L. (1995). The structure of psychological well-being revisited. J Pers Soc Psychol, 

69(4), 719-727. https://doi.org/10.1037//0022-3514.69.4.719  

Scheier, M. F., Carver, C. S., & Bridges, M. W. (1994). Distinguishing optimism from neuroticism (and 

trait anxiety, self-mastery, and self-esteem): a reevaluation of the Life Orientation Test. J Pers 

Soc Psychol, 67(6), 1063-1078. https://doi.org/10.1037//0022-3514.67.6.1063  

Sneed, R. S., & Cohen, S. (2014). Negative social interactions and incident hypertension among older 

adults. Health Psychol, 33(6), 554-565. https://doi.org/10.1037/hea0000057  

Steptoe, A., Demakakos, P., & de Oliveira, C. (2012). The psychological well-being, health and 

functioning of older people in England. The dynamics of ageing, 98.  

Steptoe, A., Demakakos, P., de Oliveira, C., & Wardle, J. (2012). Distinctive Biological Correlates of 

Positive Psychological Well-Being in Older Men and Women. Psychosomatic Medicine, 74(5). 

https://journals.lww.com/psychosomaticmedicine/Fulltext/2012/06000/Distinctive_Biologic

al_Correlates_of_Positive.12.aspx  

Steptoe, A., & Wardle, J. (2012). Enjoying life and living longer. Arch Intern Med, 172(3), 273-275. 

https://doi.org/10.1001/archinternmed.2011.1028  

Surtees, P. G., Wainwright, N. W., Luben, R., Wareham, N. J., Bingham, S. A., & Khaw, K. T. (2010). 

Mastery is associated with cardiovascular disease mortality in men and women at apparently 

low risk. Health Psychol, 29(4), 412-420. https://doi.org/10.1037/a0019432  

Sutin, A. R., Stephan, Y., Luchetti, M., Aschwanden, D., Strickhouser, J. E., Lee, J. H., Sesker, A. A., & 

Terracciano, A. (2021). BMI, Weight Discrimination, and the Trajectory of Distress and Well-

Being Across the Coronavirus Pandemic [https://doi.org/10.1002/oby.23048]. Obesity, 29(1), 

38-45. https://doi.org/https://doi.org/10.1002/oby.23048  

Sutin, A. R., Stephan, Y., Luchetti, M., & Terracciano, A. (2014). Perceived weight discrimination and 

C-reactive protein. Obesity, 22(9), 1959-1961. 

https://doi.org/https://doi.org/10.1002/oby.20789  

Taylor, M. D., Whiteman, M. C., Fowkes, G. R., Lee, A. J., Allerhand, M., & Deary, I. J. (2009). Five Factor 

Model personality traits and all-cause mortality in the Edinburgh Artery Study cohort. 

Psychosom Med, 71(6), 631-641. https://doi.org/10.1097/PSY.0b013e3181a65298  

Terracciano, A., Strait, J., Scuteri, A., Meirelles, O., Sutin, A. R., Tarasov, K., Ding, J., Marongiu, M., Orru, 

M., Pilia, M. G., Cucca, F., Lakatta, E., & Schlessinger, D. (2014). Personality traits and circadian 

blood pressure patterns: a 7-year prospective study. Psychosom Med, 76(3), 237-243. 

https://doi.org/10.1097/psy.0000000000000035  

Tindle, H. A., Chang, Y.-F., Kuller, L. H., Manson, J. E., Robinson, J. G., Rosal, M. C., Siegle, G. J., & 

Matthews, K. A. (2009). Optimism, Cynical Hostility, and Incident Coronary Heart Disease and 

Mortality in the Women’s Health Initiative. Circulation, 120(8), 656-662. 

https://doi.org/10.1161/CIRCULATIONAHA.108.827642  

Tindle, H. A., Duncan, M. S., Liu, S., Kuller, L. H., Fugate Woods, N., Rapp, S. R., Kroenke, C. H., Coday, 

M., Loucks, E. B., Lamonte, M. J., Progovac, A. M., Salmoirago-Blotcher, E., Walitt, B. T., Yuo, 

N.-C. Y., & Freiberg, M. S. (2018). Optimism, pessimism, cynical hostility, and biomarkers of 

metabolic function in the Women's Health Initiative. Journal of Diabetes, 10(6), 512-523. 

https://doi.org/https://doi.org/10.1111/1753-0407.12584  

https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1037/0022-3514.57.6.1069
https://doi.org/10.1037/0022-3514.69.4.719
https://doi.org/10.1037/0022-3514.67.6.1063
https://doi.org/10.1037/hea0000057
https://journals.lww.com/psychosomaticmedicine/Fulltext/2012/06000/Distinctive_Biological_Correlates_of_Positive.12.aspx
https://journals.lww.com/psychosomaticmedicine/Fulltext/2012/06000/Distinctive_Biological_Correlates_of_Positive.12.aspx
https://doi.org/10.1001/archinternmed.2011.1028
https://doi.org/10.1037/a0019432
https://doi.org/10.1002/oby.23048
https://doi.org/https:/doi.org/10.1002/oby.23048
https://doi.org/https:/doi.org/10.1002/oby.20789
https://doi.org/10.1097/PSY.0b013e3181a65298
https://doi.org/10.1097/psy.0000000000000035
https://doi.org/10.1161/CIRCULATIONAHA.108.827642
https://doi.org/https:/doi.org/10.1111/1753-0407.12584


16 
 

Toyama, M., & Hektner, J. M. (2022). Longitudinal Associations of Perceived Mastery and Constraints 

With Coping and Their Implications for Functional Health for Aging Adults. The International 

Journal of Aging and Human Development, 0(0), 00914150221112284. 

https://doi.org/10.1177/00914150221112284  

Turvey, C. L., Wallace, R. B., & Herzog, R. (1999). A revised CES-D measure of depressive symptoms 

and a DSM-based measure of major depressive episodes in the elderly. Int Psychogeriatr, 

11(2), 139-148. https://doi.org/10.1017/s1041610299005694  

UCLA. (2021). Multiple imputation in STATA. 

https://stats.oarc.ucla.edu/stata/seminars/mi_in_stata_pt1_new/ 

Uhing, A., Williams, J. S., Garacci, E., & Egede, L. E. (2021). Gender differences in the relationship 

between social support and strain and mortality among a national sample of adults. Journal 

of Behavioral Medicine, 44(5), 673-681. https://doi.org/10.1007/s10865-021-00221-1  

Vadiveloo, M., & Mattei, J. (2017). Perceived Weight Discrimination and 10-Year Risk of Allostatic Load 

Among US Adults. Annals of behavioral medicine : a publication of the Society of Behavioral 

Medicine, 51(1), 94-104. https://doi.org/10.1007/s12160-016-9831-7  

Van Bogart, K., Engeland, C. G., Sliwinski, M. J., Harrington, K. D., Knight, E. L., Zhaoyang, R., Scott, S. 

B., & Graham-Engeland, J. E. (2022). The Association Between Loneliness and Inflammation: 

Findings From an Older Adult Sample [Original Research]. Frontiers in Behavioral 

Neuroscience, 15. https://doi.org/10.3389/fnbeh.2021.801746  

Vogelzangs, N., Beekman, A. T. F., de Jonge, P., & Penninx, B. W. J. H. (2013). Anxiety disorders and 

inflammation in a large adult cohort. Translational Psychiatry, 3(4), e249-e249. 

https://doi.org/10.1038/tp.2013.27  

Watson, D., & Clark, L. A. (1994). The PANAS-X: Manual for the Positive and Negative Affect Schedule 

- Expanded Form. https://iro.uiowa.edu/esploro/outputs/other/The-PANAS-X-Manual-for-

the-Positive/9983557488402771 

White, J., Zaninotto, P., Walters, K., Kivimäki, M., Demakakos, P., Biddulph, J., Kumari, M., De Oliveira, 

C., Gallacher, J., & Batty, G. D. (2016). Duration of depressive symptoms and mortality risk: 

the English Longitudinal Study of Ageing (ELSA). Br J Psychiatry, 208(4), 337-342. 

https://doi.org/10.1192/bjp.bp.114.155333  

Williams, D. R., Yan, Y., Jackson, J. S., & Anderson, N. B. (1997). Racial Differences in Physical and 

Mental Health: Socio-economic Status, Stress and Discrimination. J Health Psychol, 2(3), 335-

351. https://doi.org/10.1177/135910539700200305  

Wimmelmann, C. L., Lund, R., Flensborg-Madsen, T., Christensen, U., Osler, M., & Lykke Mortensen, E. 

(2018). Associations of Personality with Body Mass Index and Obesity in a Large Late Midlife 

Community Sample. Obesity Facts, 11(2), 129-143. https://doi.org/10.1159/000487888  

Zaninotto, P., Wardle, J., & Steptoe, A. (2016). Sustained enjoyment of life and mortality at older ages: 

analysis of the English Longitudinal Study of Ageing. BMJ, 355, i6267. 

https://doi.org/10.1136/bmj.i6267  

 

  

https://doi.org/10.1177/00914150221112284
https://doi.org/10.1017/s1041610299005694
https://stats.oarc.ucla.edu/stata/seminars/mi_in_stata_pt1_new/
https://doi.org/10.1007/s10865-021-00221-1
https://doi.org/10.1007/s12160-016-9831-7
https://doi.org/10.3389/fnbeh.2021.801746
https://doi.org/10.1038/tp.2013.27
https://iro.uiowa.edu/esploro/outputs/other/The-PANAS-X-Manual-for-the-Positive/9983557488402771
https://iro.uiowa.edu/esploro/outputs/other/The-PANAS-X-Manual-for-the-Positive/9983557488402771
https://doi.org/10.1192/bjp.bp.114.155333
https://doi.org/10.1177/135910539700200305
https://doi.org/10.1159/000487888
https://doi.org/10.1136/bmj.i6267


17 
 

Supplementary Tables 

Study 1 (ELSA) 

Table B1. Single mediation models using inverse probability weighting (Obesity Classes vs. Normal Weight) 

Mediation models 

(Reference group: normal weight [BMI < 25 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms (n=3,801)    

Class I obesity     

Total effect  0.094* 0.009, 0.179  

Direct effect  0.093* 0.008, 0.178  

Indirect effect 0.001 -0.010, 0.011  

Class II & III obesity     

Total effect  0.119 -0.001, 0.238  

Direct effect  0.112 -0.007, 0.231  

Indirect effect 0.006 -0.005, 0.018  

Mediator: Enjoyment of life (n=3,532)    

Class I obesity     

Total effect  0.120* 0.028, 0.211  

Direct effect  0.111* 0.020, 0.203  

Indirect effect 0.008 -0.006, 0.022  

Class II & III obesity     

Total effect  0.147* 0.025, 0.270  

Direct effect  0.140* 0.018, 0.263  

Indirect effect 0.007 -0.007, 0.021  

Mediator: Eudemonic wellbeing (n=3,531)    

Class I obesity     

Total effect  0.120* 0.029, 0.211  

Direct effect  0.115* 0.024, 0.206  

Indirect effect 0.005 -0.006, 0.016  

Class II & III obesity     

Total effect  0.148* 0.025, 0.271  

Direct effect  0.139* 0.016, 0.262  

Indirect effect 0.009 -0.003, 0.021  

Mediator: Life satisfaction (n=3,535)    

Class I obesity     

Total effect  0.115* 0.024, 0.206  

Direct effect  0.113* 0.022, 0.204  

Indirect effect 0.002 -0.007, 0.011  

Class II & III obesity     

Total effect  0.149* 0.027, 0.271  

Direct effect  0.151* 0.028, 0.273  

Indirect effect -0.002 -0.011, 0.007  

Mediator: Loneliness (n=3,530)    

Class I obesity     

Total effect  0.118* 0.026, 0.209  

Direct effect  0.118* 0.027, 0.209  
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Indirect effect -0.000 -0.003, 0.003  

Class II & III obesity     

Total effect  0.150* 0.028, 0.272  

Direct effect  0.148* 0.025, 0.270  

Indirect effect 0.002 -0.004, 0.009  

Mediator: Social support (n=3,570)    

Class I obesity     

Total effect  0.113* 0.023, 0.203  

Direct effect  0.110* 0.020, 0.200  

Indirect effect 0.003 -0.004, 0.010  

Class II & III obesity     

Total effect  0.151* 0.030, 0.273  

Direct effect  0.147* 0.025, 0.268  

Indirect effect 0.005 -0.003, 0.013  

Mediator: Social strain (n=3,566)    

Class I obesity     

Total effect  0.116* 0.026, 0.206  

Direct effect  0.111* 0.021, 0.202  

Indirect effect 0.005 -0.004, 0.013  

Class II & III obesity     

Total effect  0.150* 0.028, 0.272  

Direct effect  0.144* 0.022, 0.265  

Indirect effect 0.007 -0.003, 0.016  

Mediator: Weight stigma (n=3,543)    

Class I obesity     

Total effect  0.075 -0.014, 0.164  

Direct effect  0.056 -0.033, 0.145  

Indirect effect 0.019 -0.004, 0.043  

Class II & III obesity     

Total effect  0.148* 0.025, 0.272  

Direct effect  0.077 -0.057, 0.211  

Indirect effect 0.071** 0.019, 0.124 48.2% 

Mediator: Positive affect (n=3,526)    

Class I obesity     

Total effect  0.069 -0.022, 0.161  

Direct effect  0.069 -0.022, 0.160  

Indirect effect 0.000 -0.013, 0.014  

Class II & III obesity     

Total effect  0.142* 0.019, 0.265  

Direct effect  0.138* 0.015, 0.262  

Indirect effect 0.004 -0.010, 0.017  

Mediator: Neuroticism (n=3,527)    

Class I obesity     

Total effect  0.075 -0.017, 0.166  

Direct effect  0.075 -0.016, 0.166  

Indirect effect -0.000 -0.003, 0.003  
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Class II & III obesity     

Total effect  0.142* 0.019, 0.265  

Direct effect  0.142* 0.019, 0.265  

Indirect effect 0.000 -0.003, 0.003  

Mediator: Extraversion (n=3,532)    

Class I obesity     

Total effect  0.079 -0.013, 0.170  

Direct effect  0.080 -0.012, 0.171  

Indirect effect -0.001 -0.008, 0.006  

Class II & III obesity     

Total effect  0.144* 0.021, 0.267  

Direct effect  0.143* 0.020, 0.266  

Indirect effect 0.000 -0.007, 0.007  

Mediator: Conscientiousness (n=3,530)    

Class I obesity     

Total effect  0.077 -0.014, 0.168  

Direct effect  0.075 -0.016, 0.167  

Indirect effect 0.002 -0.007, 0.010  

Class II & III obesity     

Total effect  0.142* 0.018, 0.265  

Direct effect  0.138* 0.015, 0.262  

Indirect effect 0.004 -0.005, 0.012  

Mediator: Agreeableness (n=3,534)    

Class I obesity     

Total effect  0.076 -0.015, 0.167  

Direct effect  0.079 -0.012, 0.170  

Indirect effect -0.003 -0.009, 0.003  

Class II & III obesity     

Total effect  0.144* 0.021, 0.267  

Direct effect  0.146* 0.023, 0.269  

Indirect effect -0.002 -0.007, 0.003  

Mediator: Openness (n=3,527)    

Class I obesity     

Total effect  0.076 -0.016, 0.167  

Direct effect  0.076 -0.016, 0.167  

Indirect effect -0.000 -0.002, 0.001  

Class II & III obesity     

Total effect  0.141* 0.017, 0.265  

Direct effect  0.142* 0.018, 0.266  

Indirect effect -0.000 -0.002, 0.002  

*p<0.05; **p<0.01; ***p<0.001 

Mediation analyses for overweight vs. normal weight are not presented. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table B2. Single mediation models using multiple imputation (Obesity vs. Non-obesity) 

Mediation models (n=6,250) 

(Reference group: non-obesity [BMI < 30 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.118*** 0.070, 0.168  

Indirect effect 0.004* 0.000, 0.007  

Mediator: Enjoyment of life    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.117*** 0.066, 0.167  

Indirect effect 0.004* 0.001, 0.008  

Mediator: Eudemonic wellbeing    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.115*** 0.064, 0.165  

Indirect effect 0.007** 0.002, 0.011 5.8% 

Mediator: Life satisfaction    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.120*** 0.069, 0.170  

Indirect effect 0.002 -0.002, 0.005  

Mediator: Loneliness     

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.121*** 0.071, 0.171  

Indirect effect 0.000 -0.001, 0.002  

Mediator: Social support    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.118*** 0.069, 0.168  

Indirect effect 0.003 -0.000, 0.006  

Mediator: Social strain    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.118*** 0.068, 0.168  

Indirect effect 0.003* 0.000, 0.006  

Mediator: Weight stigma    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.097*** 0.044, 0.151  

Indirect effect 0.024** 0.009, 0.038 19.8% 

Mediator: Positive affect    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.117*** 0.067, 0.168  

Indirect effect 0.004* 0.000, 0.008  

Mediator: Neuroticism    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.121*** 0.071, 0.171  

Indirect effect -0.000 -0.001, 0.001  
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Mediator: Extraversion    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.120*** 0.070, 0.170  

Indirect effect 0.001 -0.001, 0.004  

Mediator: Conscientiousness     

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.118*** 0.068, 0.168  

Indirect effect 0.003* 0.000, 0.006  

Mediator: Agreeableness    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.122*** 0.072, 0.173  

Indirect effect -0.001 -0.003, 0.001  

Mediator: Openness    

Total effect  0.121*** 0.071, 0.171  

Direct effect  0.121*** 0.071, 0.171  

Indirect effect 0.000 -0.001, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 

 

Notes: Two psychological measures (eudemonic wellbeing and weight stigma) were significant at 

p<0.01 from single mediation models. Using multiple imputation, a multiple mediation model was 

developed to fit both psychological measures. The overall indirect effect of both psychological 

measures was 0.027 (95%CI=0.013-0.041; p<0.001) with an effect ratio of 22%. However, the multiple 

imputation approach did not allow to disentangle how much the aforementioned mediation was 

contributed by either eudemonic wellbeing or weight stigma. Using a similar approach to handling 

missing data (multiple imputation), eudemonic wellbeing was not found as a mediator for obesity 

classes vs. normal weight (see Table B3). 
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Table B3. Single mediation models using multiple imputation (Obesity Classes vs. Normal Weight) 

Mediation models (n=6,250) 

(Reference group: normal weight [BMI < 25 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms     

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.139*** 0.066, 0.211  

Indirect effect 0.002 -0.004, 0.008  

Class II & III obesity     

Total effect  0.189*** 0.096, 0.279  

Direct effect  0.180*** 0.089, 0.271  

Indirect effect 0.008 -0.000, 0.015  

Mediator: Enjoyment of life    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.139*** 0.067, 0.211  

Indirect effect 0.002 -0.006, 0.008  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.183*** 0.092, 0.274  

Indirect effect 0.005 -0.003, 0.012  

Mediator: Eudemonic wellbeing    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.137*** 0.065, 0.209  

Indirect effect 0.003 -0.003, 0.009  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.180*** 0.090, 0.271  

Indirect effect 0.007 -0.000, 0.015  

Mediator: Life satisfaction    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.141*** 0.068, 0.214  

Indirect effect -0.001 -0.007, 0.006  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.187*** 0.096, 0.277  

Indirect effect 0.001 -0.006, 0.008  

Mediator: Loneliness    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.140*** 0.068, 0.213  

Indirect effect -0.000 -0.002, 0.002  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  
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Direct effect  0.187*** 0.096, 0.278  

Indirect effect 0.001 -0.004, 0.006  

Mediator: Social support    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.139*** 0.066, 0.211  

Indirect effect 0.002 -0.003, 0.006  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.184*** 0.093, 0.275  

Indirect effect 0.003 -0.002, 0.009  

Mediator: Social strain    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.137*** 0.065, 0.209  

Indirect effect 0.003 -0.002, 0.009  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.182*** 0.090, 0.273  

Indirect effect 0.006 -0.001, 0.012  

Mediator: Weight stigma    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.130*** 0.058, 0.202  

Indirect effect 0.010 -0.000, 0.021  

Class II & III obesity     

Total effect  0.188*** 0.097, 0.279  

Direct effect  0.136** 0.042, 0.230  

Indirect effect 0.052** 0.021, 0.082 27.7% 

Mediator: Positive affect    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.140*** 0.067, 0.212  

Indirect effect 0.001 -0.007, 0.008  

Class II & III obesity     

Total effect  0.188*** 0.097, 0.279  

Direct effect  0.181*** 0.090, 0.271  

Indirect effect 0.007 -0.001, 0.015  

Mediator: Neuroticism    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.141*** 0.069, 0.214  

Indirect effect -0.001 -0.003, 0.002  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.188*** 0.097, 0.279  

Indirect effect -0.001 -0.003, 0.002  
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Mediator: Extraversion    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.141*** 0.069, 0.213  

Indirect effect -0.001 -0.006, 0.004  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.185*** 0.094, 0.276  

Indirect effect 0.002 -0.003, 0.007  

Mediator: Conscientiousness    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.139*** 0.066, 0.211  

Indirect effect 0.002 -0.003, 0.006  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.182*** 0.091, 0.273  

Indirect effect 0.006 -0.001, 0.012  

Mediator: Agreeableness    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.143*** 0.070, 0.216  

Indirect effect -0.003 -0.007, 0.002  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.190*** 0.099, 0.281  

Indirect effect -0.002 -0.006, 0.002  

Mediator: Openness    

Class I obesity     

Total effect  0.140*** 0.068, 0.213  

Direct effect  0.140*** 0.068, 0.213  

Indirect effect -0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.188*** 0.096, 0.279  

Direct effect  0.188*** 0.096, 0.279  

Indirect effect 0.000 -0.001, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

Mediation analyses for overweight vs. normal weight are not presented. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table B4. Single mediation models using inverse probability weighting (Obesity vs. Overweight)  

Mediation models 

(Reference group: overweight [BMI ≥ 25 – 29.9 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms (n=3,801)    

Total effect  0.059 -0.011, 0.129  

Direct effect  0.055 -0.015, 0.125  

Indirect effect 0.004 -0.003, 0.010  

Mediator: Enjoyment of life (n=3,532)    

Total effect  0.082* 0.008, 0.155  

Direct effect  0.074* 0.001, 0.148  

Indirect effect 0.007 -0.002, 0.017  

Mediator: Eudemonic wellbeing (n=3,531)    

Total effect  0.081* 0.008, 0.154  

Direct effect  0.072 -0.001, 0.146  

Indirect effect 0.009* 0.000, 0.017  

Mediator: Life satisfaction (n=3,535)    

Total effect  0.081* 0.008, 0.154  

Direct effect  0.079* 0.006, 0.152  

Indirect effect 0.002 -0.003, 0.007  

Mediator: Loneliness (n=3,530)    

Total effect  0.080* 0.007, 0.154  

Direct effect  0.079* 0.006, 0.153  

Indirect effect 0.001 -0.002, 0.003  

Mediator: Social support (n=3,570)    

Total effect  0.072 -0.002, 0.145  

Direct effect  0.068 -0.005, 0.142  

Indirect effect 0.003 -0.002, 0.009  

Mediator: Social strain (n=3,566)    

Total effect  0.073 -0.000, 0.147  

Direct effect  0.071 -0.002, 0.145  

Indirect effect 0.002 -0.003, 0.007  

Mediator: Weight stigma (n=3,543)    

Total effect  0.087* 0.013, 0.161  

Direct effect  0.054 -0.020, 0.128  

Indirect effect 0.033** 0.010, 0.056 38.1% 

Mediator: Positive affect (n=3,526)    

Total effect  0.082* 0.007, 0.156  

Direct effect  0.078* 0.003, 0.152  

Indirect effect 0.004 -0.004, 0.012  

Mediator: Neuroticism (n=3,527)    

Total effect  0.087* 0.013, 0.162  

Direct effect  0.087* 0.012, 0.162  

Indirect effect 0.000 -0.002, 0.001  
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Mediator: Extraversion (n=3,532)    

Total effect  0.090* 0.014, 0.164  

Direct effect  0.089* 0.014, 0.164  

Indirect effect 0.001 -0.004, 0.005  

Mediator: Conscientiousness (n=3,530)    

Total effect  0.090* 0.015, 0.164  

Direct effect  0.087* 0.012, 0.161  

Indirect effect 0.003 -0.003, 0.008  

Mediator: Agreeableness (n=3,534)    

Total effect  0.087* 0.013, 0.162  

Direct effect  0.088* 0.014, 0.163  

Indirect effect -0.001 -0.005, 0.002  

Mediator: Openness (n=3,527)    

Total effect  0.088* 0.013, 0.163  

Direct effect  0.089* 0.014, 0.163  

Indirect effect -0.000 -0.001, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

Mediation analyses for normal weight vs. obesity are not presented. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 

 

 

Notes: Using inverse probability weighting, single mediation models were also developed for obesity 

classes vs. overweight. Only mediation by weight stigma for Class II & III obesity vs. overweight was 

statistically significant (indirect effect point estimate= 0.070; 95%CI= 0.019-0.121; p<0.01) with an 

effect ratio of 50.0% (other findings are not presented). 
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Table B5. Single mediation models for physiological dysregulation assessed as the number of 

biomarkers exceeding a given cut-off point using inverse probability weighting (Obesity vs. Non-

obesity)  

Mediation models 

(Reference group: non-obesity [BMI < 30 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms (n=3,801)    

Total effect  0.111** 0.048, 0.173  

Direct effect  0.107** 0.045, 0.170  

Indirect effect 0.003 -0.001, 0.008  

Mediator: Enjoyment of life (n=3,532)    

Total effect  0.125*** 0.057, 0.192  

Direct effect  0.121*** 0.053, 0.189  

Indirect effect 0.003 -0.001, 0.008  

Mediator: Eudemonic wellbeing (n=3,531)    

Total effect  0.124*** 0.056, 0.192  

Direct effect  0.117** 0.050, 0.185  

Indirect effect 0.007* 0.001, 0.013  

Mediator: Life satisfaction (n=3,535)    

Total effect  0.126*** 0.059, 0.194  

Direct effect  0.126*** 0.058, 0.193  

Indirect effect 0.001 -0.002, 0.003  

Mediator: Loneliness (n=3,530)    

Total effect  0.125*** 0.057, 0.193  

Direct effect  0.125*** 0.057, 0.193  

Indirect effect -0.000 -0.002, 0.001  

Mediator: Social support (n=3,570)    

Total effect  0.127*** 0.060, 0.194  

Direct effect  0.126*** 0.059, 0.193  

Indirect effect 0.001 -0.002, 0.004  

Mediator: Social strain (n=3,566)    

Total effect  0.125*** 0.058, 0.192  

Direct effect  0.125*** 0.058, 0.192  

Indirect effect 0.000 -0.002, 0.002  

Mediator: Weight stigma (n=3,543)    

Total effect  0.128*** 0.061, 0.194  

Direct effect  0.109** -0.039, 0.178  

Indirect effect 0.019 -0.000, 0.039  

Mediator: Positive affect (n=3,526)    

Total effect  0.115** 0.049, 0.182  

Direct effect  0.113** 0.047, 0.180  

Indirect effect 0.002 -0.002, 0.005  

Mediator: Neuroticism (n=3,527)    

Total effect  0.128*** 0.061, 0.195  
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Direct effect  0.128*** 0.061, 0.195  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Extraversion (n=3,532)    

Total effect  0.129*** 0.062, 0.196  

Direct effect  0.129*** 0.062, 0.196  

Indirect effect -0.000 -0.003, 0.003  

Mediator: Conscientiousness (n=3,530)    

Total effect  0.128*** 0.062, 0.195  

Direct effect  0.125*** 0.059, 0.192  

Indirect effect 0.003 -0.002, 0.008  

Mediator: Agreeableness (n=3,534)    

Total effect  0.133*** 0.066, 0.200  

Direct effect  0.137*** 0.070, 0.204  

Indirect effect -0.004 -0.009, 0.000  

Mediator: Openness (n=3,527)    

Total effect  0.127*** 0.060, 0.194  

Direct effect  0.128*** 0.061, 0.195  

Indirect effect -0.001 -0.003, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 

 

 

Notes: Using inverse probability weighting, single mediation models for physiological dysregulation 

assessed as the number of biomarkers exceeding a given cut-off point were also developed for obesity 

classes vs. normal weight, but no mediation by any psychosocial measures was statistically significant 

at p<0.05 (findings are not presented). 
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Table B6. Single mediation models for changes in psychological measures between Waves 4 and 6 

using inverse probability weighting (Obesity vs. Non-obesity) 

Mediation models 

(Reference group: non-obesity [BMI < 30 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms (n=3,792)    

Total effect  0.072* 0.005, 0.140  

Direct effect  0.072* 0.005, 0.140  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Enjoyment of life (n=3,381)    

Total effect  0.093* 0.021, 0.165  

Direct effect  0.094* 0.022, 0.166  

Indirect effect -0.001 -0.006, 0.004  

Mediator: Eudemonic wellbeing (n=3,375)    

Total effect  0.093* 0.021, 0.166  

Direct effect  0.095* 0.023, 0.168  

Indirect effect -0.002 -0.006, 0.002  

Mediator: Life satisfaction (n=3,349)    

Total effect  0.094* 0.022, 0.166  

Direct effect  0.094* 0.022, 0.166  

Indirect effect -0.000 -0.002, 0.002  

Mediator: Loneliness (n=3,367)    

Total effect  0.090* 0.017, 0.162  

Direct effect  0.090* 0.017, 0.162  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Social support (n=3,422)    

Total effect  0.085* 0.013, 0.157  

Direct effect  0.085* 0.013, 0.157  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Social strain (n=3,419)    

Total effect  0.086* 0.014, 0.158  

Direct effect  0.086* 0.014, 0.158  

Indirect effect -0.000 -0.000, 0.000  

*p<0.05; **p<0.01; ***p<0.001 

Changes in or difference scores of psychological measures between baseline (Wave 4) and follow-up (Wave 6) 

were fitted, except for weight stigma, positive affect, and big five personality traits that were only available in 

Wave 5. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 

 

 

Notes: Using inverse probability weighting, single mediation models fitting changes in or difference 

scores of psychological measures between Waves 4 and 5 were also developed for obesity vs. non-

obesity, but no mediation by any psychosocial measures was statistically significant at p<0.05 (findings 

are not presented). 
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Notes: Using inverse probability weighting, single mediation models fitting changes in or difference 

scores of psychological measures between Waves 4 and 5 and between Waves 4 and 6 were also 

developed for obesity classes vs. normal weight, but no mediation by any psychosocial measures was 

statistically significant at p<0.05 (findings are not presented). 
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Table B7. Associations between each psychological measure and physiological dysregulation using 

inverse probability weighting 

Psychological measures  β  95% CI 

Depressive symptoms (n= 3,801) 0.025** 0.008, 0.042 

Enjoyment of life (n= 3,532) -0.035*** -0.052, -0.019 

Eudemonic wellbeing (n= 3,531) -0.007** -0.011, -0.003 

Life satisfaction (n= 3,535) -0.006* -0.011, -0.002 

Loneliness (n= 3,530) 0.008 -0.012, 0.028 

Social support (n= 3,570) -0.055 -0.109, 0.000 

Social strain (n= 3,566) 0.083* 0.018, 0.149 

Positive affect (n=3,526) -0.006** -0.009, -0.002 

Neuroticism (n=3,527) 0.005 -0.008, 0.018 

Extraversion (n=3,532) -0.011 -0.022, 0.001 

Conscientiousness (n=3,530) -0.015* -0.027, -0.002 

Agreeableness (n=3,534) -0.009 -0.023, 0.004 

Openness (n=3,527) -0.002 -0.010, 0.006 

Weight stigma (yes vs. no) (n=3,543) 0.306** 0.112, 0.499 

*p<0.05; **p<0.01; ***p<0.001  

Separate regression models were developed for each psychological measure. 

All regression models were adjusted for obesity status, baseline physiological dysregulation, age, age2, sex, paid 

employment status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table B8. Associations between all psychological measures together and physiological dysregulation 

using inverse probability weighting 

Psychological measures (n=3,239)  β  95% CI 

Depressive symptoms 0.012 -0.011, 0.035 

Enjoyment of life -0.018 -0.046, 0.009 

Eudemonic wellbeing 0.003 -0.005, 0.010 

Life satisfaction -0.001 -0.008, 0.006 

Loneliness -0.023 -0.049, 0.003 

Social support -0.009 -0.074, 0.056 

Social strain  0.073 -0.004, 0.149 

Positive affect  -0.005* -0.009, -0.000 

Neuroticism -0.006 -0.021, 0.008 

Extraversion -0.001 -0.019, 0.017 

Conscientiousness  -0.016* -0.031, -0.002 

Agreeableness -0.002 -0.019, 0.014 

Openness 0.012* 0.001, 0.023 

Weight stigma (yes vs. no) 0.265* 0.050, 0.481 

*p<0.05; **p<0.01; ***p<0.001 

The regression model was adjusted for obesity status, baseline physiological dysregulation, age, age2, sex, paid 

employment status, ethnicity, marital status, educational level, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table B9. Single mediation models testing weight stigma as a mediator taking into account changes in 

BMI between Waves 4 and 6 using inverse probability weighting  

Mediator: Weight stigma (n=3,460)  Point 

estimates 

95% CI Effect 

ratio 

(Reference group: non-obesity [BMI < 30 kg/m2])    

Obesity    

Total effect 0.119** 0.052, 0.187  

Direct effect  0.093** 0.024, 0.162  

Indirect effect 0.026** 0.007, 0.046 22.1% 

(Reference group: normal weight [BMI < 25 kg/m2])a    

Class I obesity     

Total effect  0.103* 0.017, 0.189  

Direct effect  0.088* 0.002, 0.174  

Indirect effect 0.015 -0.005, 0.034  

Class II & III obesity     

Total effect  0.228*** 0.112, 0.344  

Direct effect  0.177** 0.048, 0.306  

Indirect effect 0.051* 0.005, 0.097 22.5% 

*p<0.05; **p<0.01; ***p<0.001 
aFor testing different obesity classes, mediation analyses for overweight vs. normal weight are not presented. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, educational level, household wealth, and changes in BMI between baseline and 

follow-up waves.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Study 2 (HRS) 

Table C1. Single mediation models using inverse probability weighting (Obesity Classes vs. Normal Weight) 

Mediation models  

(Reference group: normal weight [BMI < 25 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms (n=7,332)    

Class I obesity     

Total effect  0.236*** 0.170, 0.302  

Direct effect  0.236*** 0.170, 0.302  

Indirect effect -0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.265*** 0.188, 0.343  

Direct effect  0.265*** 0.188, 0.342  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Life satisfaction (n=6,395)    

Class I obesity     

Total effect  0.243*** 0.172, 0.315  

Direct effect  0.243*** 0.172, 0.315  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.295*** 0.210, 0.379  

Direct effect  0.295*** 0.211, 0.375  

Indirect effect -0.000 -0.002, 0.001  

Mediator: Loneliness (n=6,380)    

Class I obesity     

Total effect  0.237*** 0.165, 0.308  

Direct effect  0.237*** 0.165, 0.309  

Indirect effect -0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.294*** 0.210, 0.379  

Direct effect  0.295*** 0.211, 0.379  

Indirect effect -0.001 -0.005, 0.004  

Mediator: Social support (n=6,430)    

Class I obesity     

Total effect  0.241*** 0.170, 0.313  

Direct effect  0.241*** 0.170, 0.313  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.292*** 0.207, 0.376  

Direct effect  0.292*** 0.208, 0.377  

Indirect effect -0.001 -0.004, 0.003  

Mediator: Social strain (n=6,427)    

Class I obesity     

Total effect  0.241*** 0.169, 0.312  

Direct effect  0.241*** 0.169, 0.312  
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Indirect effect 0.000 -0.002, 0.002  

Class II & III obesity     

Total effect  0.291*** 0.206, 0.375  

Direct effect  0.289*** 0.205, 0.374  

Indirect effect 0.001 -0.002, 0.005  

Mediator: Weight stigma (n=6,402)    

Class I obesity     

Total effect  0.240*** 0.169, 0.312  

Direct effect  0.239*** 0.168, 0.311  

Indirect effect 0.001 -0.008, 0.009  

Class II & III obesity     

Total effect  0.290*** 0.206, 0.375  

Direct effect  0.288*** 0.201, 0.374  

Indirect effect 0.003 -0.024, 0.030  

Mediator: Positive affect (n=6,370)    

Class I obesity     

Total effect  0.239*** 0.168, 0.311  

Direct effect  0.238*** 0.167, 0.311  

Indirect effect 0.000 -0.001, 0.002  

Class II & III obesity     

Total effect  0.290*** 0.205, 0.375  

Direct effect  0.289*** 0.204, 0.374  

Indirect effect 0.001 -0.002, 0.004  

Mediator: Negative affect (n=6,378)    

Class I obesity     

Total effect  0.241*** 0.169, 0.313  

Direct effect  0.241*** 0.170, 0.313  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.293*** 0.208, 0.378  

Direct effect  0.293*** 0.208, 0.378  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Purpose in life (n=6,349)    

Class I obesity     

Total effect  0.241*** 0.169, 0.313  

Direct effect  0.241*** 0.169, 0.313  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.296*** 0.211, 0.381  

Direct effect  0.296*** 0.211, 0.380  

Indirect effect 0.000 -0.004, 0.004  

Mediator: Anxiety (n=6,385)    

Class I obesity     

Total effect  0.240*** 0.168, 0.311  

Direct effect  0.240*** 0.168, 0.312  
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Indirect effect -0.000 -0.002, 0.002  

Class II & III obesity     

Total effect  0.292*** 0.207, 0.377  

Direct effect  0.292*** 0.207, 0.377  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Hopelessness (n=6,407)    

Class I obesity     

Total effect  0.238*** 0.167, 0.310  

Direct effect  0.238*** 0.166, 0.310  

Indirect effect 0.000 -0.003, 0.003  

Class II & III obesity     

Total effect  0.292*** 0.208, 0.377  

Direct effect  0.289*** 0.204, 0.373  

Indirect effect 0.003 -0.002, 0.002  

Mediator: Optimism (n=6,372)    

Class I obesity     

Total effect  0.242*** 0.171, 0.314  

Direct effect  0.241*** 0.170, 0.313  

Indirect effect 0.001 -0.002, 0.004  

Class II & III obesity     

Total effect  0.294*** 0.210, 0.379  

Direct effect  0.294*** 0.209, 0.379  

Indirect effect 0.001 -0.002, 0.003  

Mediator: Pessimism (n=6,371)    

Class I obesity     

Total effect  0.240*** 0.169, 0.312  

Direct effect  0.241*** 0.169, 0.312  

Indirect effect -0.000 -0.003, 0.002  

Class II & III obesity     

Total effect  0.291*** 0.206, 0.375  

Direct effect  0.288*** 0.203, 0.373  

Indirect effect 0.003 -0.003, 0.009  

Mediator: Cynical hostile (n=6,260)    

Class I obesity     

Total effect  0.243*** 0.171, 0.314  

Direct effect  0.240*** 0.168, 0.311  

Indirect effect 0.003 -0.003, 0.009  

Class II & III obesity     

Total effect  0.303*** 0.218, 0.387  

Direct effect  0.295*** 0.210, 0.379  

Indirect effect 0.008 -0.000, 0.016  

Mediator: Perceived constrained (n=6,392)    

Class I obesity     

Total effect  0.240*** 0.168, 0.312  

Direct effect  0.240*** 0.168, 0.311  
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Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.291*** 0.207, 0.376  

Direct effect  0.291*** 0.207, 0.376  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Perceived mastery (n=6,393)    

Class I obesity     

Total effect  0.240*** 0.168, 0.311  

Direct effect  0.240*** 0.169, 0.312  

Indirect effect -0.000 -0.002, 0.002  

Class II & III obesity     

Total effect  0.290*** 0.205, 0.374  

Direct effect  0.291*** 0.206, 0.375  

Indirect effect -0.001 -0.003, 0.002  

Mediator: Neuroticism (n=6,372)    

Class I obesity     

Total effect  0.244*** 0.172, 0.315  

Direct effect  0.243*** 0.172, 0.315  

Indirect effect 0.001 -0.002, 0.003  

Class II & III obesity     

Total effect  0.298*** 0.214, 0.383  

Direct effect  0.298*** 0.213, 0.382  

Indirect effect 0.001 -0.002, 0.003  

Mediator: Extraversion (n=6,380)    

Class I obesity     

Total effect  0.242*** 0.171, 0.314  

Direct effect  0.242*** 0.171, 0.314  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.295*** 0.210, 0.380  

Direct effect  0.294*** 0.210, 0.378  

Indirect effect 0.001 -0.002, 0.004  

Mediator: Conscientiousness (n=6,372)    

Class I obesity     

Total effect  0.245*** 0.173, 0.317  

Direct effect  0.244*** 0.173, 0.316  

Indirect effect 0.001 -0.002, 0.003  

Class II & III obesity     

Total effect  0.299*** 0.214, 0.383  

Direct effect  0.297*** 0.213, 0.382  

Indirect effect 0.001 -0.003, 0.005  

Mediator: Agreeableness (n=6,377)    

Class I obesity     

Total effect  0.243*** 0.172, 0.315  

Direct effect  0.243*** 0.172, 0.315  

Indirect effect 0.000 -0.001, 0.001  
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Class II & III obesity     

Total effect  0.298*** 0.213, 0.383  

Direct effect  0.298*** 0.213, 0.383  

Indirect effect 0.000 -0.001, 0.002  

Mediator: Openness (n=6,356)    

Class I obesity     

Total effect  0.243*** 0.171, 0.314  

Direct effect  0.242*** 0.170, 0.314  

Indirect effect 0.001 -0.002, 0.003  

Class II & III obesity     

Total effect  0.290*** 0.205, 0.375  

Direct effect  0.290*** 0.206, 0.375  

Indirect effect -0.001 -0.003, 0.002  

*p<0.05; **p<0.01; ***p<0.001 

Mediation analyses for overweight vs. normal weight are not presented. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table C2. Single mediation models using multiple imputation (Obesity vs. Non-obesity) 

Mediation models (n=9,664) 

(Reference group: non-obesity [BMI < 30 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.000, 0.000  

Mediator: Life satisfaction     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.133, 0.208  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Loneliness     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.000, 0.000  

Mediator: Social support     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Social strain     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Weight stigma     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.166*** 0.127, 0.205  

Indirect effect 0.005 -0.004, 0.015  

Mediator: Positive affect     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.133, 0.208  

Indirect effect 0.001 -0.001, 0.002  

Mediator: Negative affect     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Purpose in life     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.133, 0.208  

Indirect effect 0.001 -0.001, 0.002  

Mediator: Anxiety     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  
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Mediator: Hopelessness     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.170*** 0.133, 0.208  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Optimism     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Pessimism     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.170*** 0.132, 0.207  

Indirect effect 0.002 -0.000, 0.004  

Mediator: Cynical hostile     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.170*** 0.132, 0.207  

Indirect effect 0.002 -0.000, 0.003  

Mediator: Perceived constrain     

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect -0.000 -0.000, 0.000  

Mediator: Perceived mastery     

Total effect  0.170*** 0.132, 0.208  

Direct effect  0.170*** 0.132, 0.208  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Neuroticism    

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Extraversion    

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Conscientiousness    

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Agreeableness    

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  
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Mediator: Openness    

Total effect  0.171*** 0.134, 0.209  

Direct effect  0.171*** 0.134, 0.209  

Indirect effect 0.000 -0.001, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table C3. Single mediation models using multiple imputation (Obesity Classes vs. Normal Weight) 

Mediation models (n=9,664) 

(Reference group: normal weight [BMI < 25 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.333  

Direct effect  0.270*** 0.208, 0.332  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Life satisfaction     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect -0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.333  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Loneliness     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.272*** 0.209, 0.334  

Indirect effect -0.000 -0.003, 0.003  

Mediator: Social support     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect -0.000 -0.001, 0.000  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.271, 0.333  

Indirect effect 0.000 -0.002, 0.002  

Mediator: Social strain     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  
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Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.333  

Indirect effect 0.001 -0.002, 0.003  

Mediator: Weight stigma     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.216*** 0.163, 0.269  

Indirect effect 0.002 -0.004, 0.008  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.333  

Direct effect  0.264*** 0.197, 0.332  

Indirect effect 0.007 -0.014, 0.028  

Mediator: Positive affect     

Class I obesity     

Total effect  0.221*** 0.170, 0.272  

Direct effect  0.221*** 0.170, 0.272  

Indirect effect -0.000 -0.001, 0.002  

Class II & III obesity     

Total effect  0.265*** 0.207, 0.322  

Direct effect  0.264*** 0.206, 0.321  

Indirect effect 0.001 -0.002, 0.002  

Mediator: Negative affect     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.333  

Indirect effect 0.001 -0.002, 0.003  

Mediator: Purpose in life     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.208, 0.333  

Indirect effect 0.000 -0.002, 0.003  

Mediator: Anxiety     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect -0.000 -0.002, 0.001  
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Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.334  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Hopelessness     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.217*** 0.164, 0.270  

Indirect effect 0.001 -0.002, 0.003  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.333  

Direct effect  0.268*** 0.205, 0.331  

Indirect effect 0.003 -0.001, 0.007  

Mediator: Optimism     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect -0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.333  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Pessimism     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.217*** 0.164, 0.270  

Indirect effect 0.001 -0.002, 0.003  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.267*** 0.204, 0.330  

Indirect effect 0.004* 0.000, 0.009  

Mediator: Cynical hostile     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.216*** 0.162, 0.269  

Indirect effect 0.002 -0.001, 0.005  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.333  

Direct effect  0.266*** 0.203, 0.329  

Indirect effect 0.005* 0.000, 0.010  

Mediator: Perceived constrained     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect -0.000 -0.001, 0.001  
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Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.333  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Perceived mastery     

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect -0.000 -0.002, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.333  

Indirect effect 0.000 -0.001, 0.002  

Mediator: Neuroticism    

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.002, 0.002  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.334  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Extraversion    

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.333  

Direct effect  0.270*** 0.208, 0.332  

Indirect effect 0.001 -0.001, 0.004  

Mediator: Conscientiousness    

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.217*** 0.164, 0.270  

Indirect effect 0.001 -0.001, 0.003  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.333  

Direct effect  0.269*** 0.207, 0.331  

Indirect effect 0.002 -0.001, 0.001  

Mediator: Agreeableness    

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  
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Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.334  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Openness    

Class I obesity     

Total effect  0.218*** 0.165, 0.271  

Direct effect  0.218*** 0.165, 0.271  

Indirect effect 0.000 -0.001, 0.001  

Class II & III obesity     

Total effect  0.271*** 0.209, 0.334  

Direct effect  0.271*** 0.209, 0.334  

Indirect effect -0.000 -0.001, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

Mediation analyses for overweight vs. normal weight are not presented. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table C4. Single mediation models using inverse probability weighting (Obesity vs. Overweight)  

Mediation models 

(Reference group: overweight [BMI ≥ 25 – 29.9 kg/m2]) 

Point 
estimates 

95% CI Effect 
ratio 

Mediator: Depressive symptoms (n=7,332)    

Total effect  0.131*** 0.077, 0.185  

Direct effect  0.132*** 0.077, 0.186  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Life satisfaction (n=6,395)    

Total effect  0.151*** 0.091, 0.210  

Direct effect  0.151*** 0.091, 0.210  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Loneliness (n=6,380)    

Total effect  0.150*** 0.091, 0.210  

Direct effect  0.150*** 0.091, 0.210  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Social support (n=6,430)    

Total effect  0.148*** 0.089, 0.208  

Direct effect  0.149*** 0.089, 0.208  

Indirect effect -0.000 -0.002, 0.001  

Mediator: Social strain (n=6,427)    

Total effect  0.148*** 0.089, 0.207  

Direct effect  0.147*** 0.087, 0.206  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Weight stigma (n=6,402)    

Total effect  0.145*** 0.085, 0.204  

Direct effect  0.142*** 0.082, 0.202  

Indirect effect 0.003 -0.011, 0.017  

Mediator: Positive affect (n=6,370)    

Total effect  0.143*** 0.084, 0.203  

Direct effect  0.143*** 0.083, 0.203  

Indirect effect 0.001 -0.001, 0.002  

Mediator: Negative affect (n=6,378)    

Total effect  0.146*** 0.086, 0.205  

Direct effect  0.146*** 0.086, 0.205  

Indirect effect 0.000 -0.000, 0.000  

Mediator: Purpose in life (n=6,349)    

Total effect  0.147*** 0.088, 0.207  

Direct effect  0.147*** 0.088, 0.207  

Indirect effect 0.000 -0.002, 0.003  
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Mediator: Anxiety (n=6,385)    

Total effect  0.145*** 0.086, 0.205  

Direct effect  0.146*** 0.086, 0.205  

Indirect effect -0.000 -0.002, 0.001  

Mediator: Hopelessness (n=6,407)    

Total effect  0.150*** 0.090, 0.209  

Direct effect  0.149*** 0.090, 0.209  

Indirect effect 0.001 -0.002, 0.003  

Mediator: Optimism (n=6,372)    

Total effect  0.151*** 0.091, 0.210  

Direct effect  0.150*** 0.090, 0.210  

Indirect effect 0.000 -0.001, 0.003  

Mediator: Pessimism (n=6,371)    

Total effect  0.151*** 0.091, 0.210  

Direct effect  0.150*** 0.091, 0.210  

Indirect effect 0.000 -0.001, 0.002  

Mediator: Cynical hostile (n=6,260)    

Total effect  0.159*** 0.102, 0.215  

Direct effect  0.158*** 0.102, 0.214  

Indirect effect 0.000 -0.003, 0.004  

Mediator: Perceived constrain (n=6,392)    

Total effect  0.148*** 0.089, 0.208  

Direct effect  0.148*** 0.089, 0.208  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Perceived mastery (n=6,393)    

Total effect  0.148*** 0.089, 0.208  

Direct effect  0.149*** 0.090, 0.208  

Indirect effect -0.001 -0.001, 0.001  

Mediator: Neuroticism (n=6,372)    

Total effect  0.145*** 0.085, 0.204  

Direct effect  0.144*** 0.085, 0.204  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Extraversion (n=6,380)    

Total effect  0.144*** 0.084, 0.203  

Direct effect  0.144*** 0.084, 0.203  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Conscientiousness (n=6,372)    

Total effect  0.146*** 0.086, 0.205  

Direct effect  0.145*** 0.086, 0.205  

Indirect effect 0.000 -0.001, 0.002  
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Mediator: Agreeableness (n=6,377)    

Total effect  0.145*** 0.086, 0.205  

Direct effect  0.145*** 0.086, 0.205  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Openness (n=6,356)    

Total effect  0.143*** 0.084, 0.203  

Direct effect  0.143*** 0.083, 0.202  

Indirect effect 0.001 -0.001, 0.003  

*p<0.05; **p<0.01; ***p<0.001 

Mediation analyses for normal weight vs. obesity are not presented. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 

 

 

Notes: Using inverse probability weighting, single mediation models were also developed for obesity 

classes vs. overweight, but no mediation by any psychosocial measures was statistically significant at 

p<0.05 (findings are not presented). 
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Table C5. Single mediation models for physiological dysregulation assessed as the number of 

biomarkers exceeding a given cut-off point using inverse probability weighting (Obesity vs. Non-

obesity)  

Mediation models 

(Reference group: non-obesity [BMI < 30 kg/m2]) 

Point 
estimates 

95% CI Effect 
ratio 

Mediator: Depressive symptoms (n=7,332)    

Total effect  0.188*** 0.142, 0.234  

Direct effect  0.188*** 0.143, 0.234  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Life satisfaction (n=6,395)    

Total effect  0.205*** 0.155, 0.255  

Direct effect  0.205*** 0.155, 0.254  

Indirect effect 0.000 -0.000, 0.000  

Mediator: Loneliness (n=6,380)    

Total effect  0.209*** 0.159, 0.258  

Direct effect  0.209*** 0.159, 0.258  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Social support (n=6,430)    

Total effect  0.204*** 0.154, 0.254  

Direct effect  0.203*** 0.153, 0.253  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Social strain (n=6,427)    

Total effect  0.203*** 0.153, 0.252  

Direct effect  0.202*** 0.152, 0.252  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Weight stigma (n=6,402)    

Total effect  0.203*** 0.153, 0.253  

Direct effect  0.196*** 0.144, 0.247  

Indirect effect 0.007 -0.005, 0.020  

Mediator: Positive affect (n=6,370)    

Total effect  0.202*** 0.152, 0.252  

Direct effect  0.201*** 0.151, 0.251  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Negative affect (n=6,378)    

Total effect  0.205*** 0.155, 0.255  

Direct effect  0.205*** 0.155, 0.255  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Purpose in life (n=6,349)    

Total effect  0.206*** 0.156, 0.257  

Direct effect  0.207*** 0.157, 0.257  

Indirect effect -0.000 -0.003, 0.002  
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Mediator: Anxiety (n=6,385)    

Total effect  0.202*** 0.152, 0.251  

Direct effect  0.202*** 0.152, 0.251  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Hopelessness (n=6,407)    

Total effect  0.206*** 0.157, 0.256  

Direct effect  0.206*** 0.156, 0.256  

Indirect effect 0.001 -0.001, 0.002  

Mediator: Optimism (n=6,372)    

Total effect  0.207*** 0.157, 0.257  

Direct effect  0.206*** 0.156, 0.256  

Indirect effect 0.000 -0.001, 0.002  

Mediator: Pessimism (n=6,371)    

Total effect  0.208*** 0.158, 0.258  

Direct effect  0.208*** 0.158, 0.258  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Cynical hostile (n=6,260)    

Total effect  0.203*** 0.153, 0.254  

Direct effect  0.202*** 0.152, 0.253  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Perceived constrain (n=6,392)    

Total effect  0.207*** 0.158, 0.257  

Direct effect  0.207*** 0.157, 0.257  

Indirect effect 0.000 -0.000, 0.001  

Mediator: Perceived mastery (n=6,393)    

Total effect  0.206*** 0.156, 0.256  

Direct effect  0.206*** 0.156, 0.256  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Neuroticism (n=6,372)    

Total effect  0.206*** 0.156, 0.256  

Direct effect  0.205*** 0.155, 0.255  

Indirect effect 0.001 -0.001, 0.003  

Mediator: Extraversion (n=6,380)    

Total effect  0.204*** 0.154, 0.254  

Direct effect  0.204*** 0.154, 0.254  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Conscientiousness (n=6,372)    

Total effect  0.206*** 0.156, 0.256  

Direct effect  0.206*** 0.156, 0.256  

Indirect effect 0.000 -0.002, 0.002  
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Mediator: Agreeableness (n=6,377)    

Total effect  0.205*** 0.155, 0.254  

Direct effect  0.205*** 0.155, 0.254  

Indirect effect -0.000 -0.000, 0.000  

Mediator: Openness (n=6,356)    

Total effect  0.204*** 0.154, 0.254  

Direct effect  0.204*** 0.154, 0.254  

Indirect effect -0.000 -0.001, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 

 

 

Notes: Using inverse probability weighting, single mediation models for physiological dysregulation 

assessed as the number of biomarkers exceeding a given cut-off point were also developed for obesity 

classes vs. normal weight, but no mediation by any psychosocial measures was statistically significant 

at p<0.05 (findings are not presented). 
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Table C6. Single mediation models of changes in psychological measures between baseline and follow-

up waves using inverse probability weighting (Obesity vs. Non-obesity) 

Mediation models 

(Reference group: non-obesity [BMI < 30 kg/m2]) 

Point 

estimates 

95% CI Effect 

ratio 

Mediator: Depressive symptoms (n=7,331)    

Total effect  0.170*** 0.120, 0.219  

Direct effect  0.170*** 0.120, 0.219  

Indirect effect 0.000 -0.000, 0.001  

Mediator: Life satisfaction (n=5,802)    

Total effect  0.170*** 0.117, 0.223  

Direct effect  0.170*** 0.117, 0.223  

Indirect effect -0.000 -0.001, 0.001  

Mediator: Loneliness (n=5,780)    

Total effect  0.172*** 0.118, 0.225  

Direct effect  0.172*** 0.118, 0.225  

Indirect effect -0.000 -0.002, 0.002  

Mediator: Social support (n=5,884)    

Total effect  0.170*** 0.117, 0.223  

Direct effect  0.170*** 0.117, 0.223  

Indirect effect 0.000 -0.001, 0.002  

Mediator: Social strain (n=5,876)    

Total effect  0.169*** 0.116, 0.222  

Direct effect  0.168*** 0.115, 0.221  

Indirect effect 0.001 -0.001, 0.002  

Mediator: Weight stigma (n=5,795)    

Total effect  0.166*** 0.113, 0.219  

Direct effect  0.145*** 0.091, 0.198  

Indirect effect 0.021** 0.008, 0.035 12.9% 

Mediator: Positive affect (n=5,765)    

Total effect  0.164*** 0.110, 0.217  

Direct effect  0.165*** 0.112, 0.218  

Indirect effect -0.001 -0.004, 0.001  

Mediator: Negative affect (n=5,775)    

Total effect  0.166*** 0.113, 0.219  

Direct effect  0.166*** 0.112, 0.219  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Purpose in life (n=5,733)    

Total effect  0.170*** 0.117, 0.223  

Direct effect  0.170*** 0.117, 0.223  

Indirect effect -0.000 -0.002, 0.002  

Mediator: Hopelessness (n=5,771)    

Total effect  0.173*** 0.120, 0.226  

Direct effect  0.173*** 0.120, 0.226  

Indirect effect 0.000 -0.002, 0.002  
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Mediator: Optimism (n=5,742)    

Total effect  0.174*** 0.121, 0.227  

Direct effect  0.173*** 0.120, 0.226  

Indirect effect 0.001 -0.001, 0.002  

Mediator: Pessimism (n=5,744)    

Total effect  0.173*** 0.120, 0.227  

Direct effect  0.173*** 0.120, 0.227  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Perceived constrain (n=5,780)    

Total effect  0.170*** 0.117, 0.223  

Direct effect  0.170*** 0.117, 0.223  

Indirect effect -0.001 -0.002, 0.001  

Mediator: Perceived mastery (n=5,784)    

Total effect  0.166*** 0.113, 0.219  

Direct effect  0.167*** 0.114, 0.220  

Indirect effect -0.001 -0.002, 0.001  

Mediator: Neuroticism (n=5,768)    

Total effect  0.163*** 0.109, 0.216  

Direct effect  0.163*** 0.109, 0.216  

Indirect effect 0.000 -0.000, 0.001  

Mediator: Extraversion (n=5,780)    

Total effect  0.161*** 0.108, 0.214  

Direct effect  0.162*** 0.109, 0.216  

Indirect effect -0.001 -0.003, 0.001  

Mediator: Conscientiousness (n=5,768)    

Total effect  0.164*** 0.110, 0.217  

Direct effect  0.163*** 0.110, 0.217  

Indirect effect 0.000 -0.001, 0.001  

Mediator: Agreeableness (n=5,775)    

Total effect  0.163*** 0.110, 0.216  

Direct effect  0.165*** 0.112, 0.218  

Indirect effect -0.002 -0.004, 0.001  

Mediator: Openness (n=5,738)    

Total effect  0.161*** 0.107, 0.214  

Direct effect  0.161*** 0.108, 0.214  

Indirect effect -0.000 -0.001, 0.001  

*p<0.05; **p<0.01; ***p<0.001 

Changes in or difference scores of psychological measures between baseline and follow-up were fitted, except 

for anxiety and cynical hostility which were only available at baseline. 

All mediation models were adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Notes: Using inverse probability weighting, single mediation models fitting changes in or difference 

scores of psychological measures between baseline and follow-up were also developed for obesity 

classes vs. normal weight. Only mediation by changes in weight stigma for Class II & III obesity vs. 

normal weight was statistically significant (indirect effect point estimate= 0.041; 95%CI= 0.014-0.068; 

p<0.01) with an effect ratio of 15.5% (other findings are not presented). 

 

Notes: Using inverse probability weighting, single mediation models fitting changes in or difference 

scores of psychological measures between baseline and follow-up were also developed for obesity vs. 

overweight and obesity classes vs. overweight. Only mediation by changes in weight stigma was 

statistically significant. Mediation by changes in weight stigma was 15.2% (effect ratio) for obesity vs. 

overweight (indirect effect point estimate= 0.021; 95%CI= 0.008-0.034; p<0.01), and 22.5% (effect 

ratio) for Class II & III obesity vs. overweight (indirect effect point estimate= 0.039; 95%CI= 0.013-

0.066; p<0.01) (other findings are not presented). 
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Table C7. Associations between each psychological measure and physiological dysregulation using 

inverse probability weighting 

Psychological measures  β  95% CI 

Depressive symptoms (n=7,332) 0.003 -0.011, 0.017 

Life satisfaction (n=6,395) 0.001 -0.003, 0.004 

Loneliness (n=6,380) -0.002 -0.019, 0.016 

Social support (n=6,430) 0.010 -0.038, 0.058 

Social strain (n=6,427) 0.026 -0.030, 0.081 

Weight stigma (yes vs. no) (n=6,402) 0.025 -0.082, 0.133 

Positive affect (n=6,370) -0.001 -0.003, 0.002 

Negative affect (n=6,378) -0.000 -0.004, 0.003 

Purpose in life (n=6,349) -0.000 -0.005, 0.004 

Anxiety (n=6,385) 0.001 -0.008, 0.011 

Hopelessness (n=6,407) 0.005 -0.001, 0.010 

Optimism (n=6,372) 0.004 -0.003, 0.012 

Pessimism (n=6,371) 0.005 -0.003, 0.012 

Cynical hostility (n=6,260) 0.007** 0.002, 0.012 

Perceived constrain (n=6,392) 0.001 -0.004, 0.005 

Perceived mastery (n=6,393) 0.003 -0.002, 0.007 

Neuroticism (n=6,372) -0.004 -0.014, 0.006 

Extraversion (n=6,380) -0.003 -0.012, 0.007 

Conscientiousness (n=6,372) -0.004 -0.015, 0.006 

Agreeableness (n=6,377) 0.004 -0.007, 0.014 

Openness (n=6,356) 0.004 -0.004, 0.011 

*p<0.05; **p<0.01; ***p<0.001  

Separate regression models were developed for each psychological measure. 

All regression models were adjusted for obesity status, baseline physiological dysregulation, age, age2, sex, paid 

employment status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors.  
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Table C8. Associations between all psychological measures together and physiological dysregulation 

using inverse probability weighting 

Psychological measures (n=5,920) β  95% CI 

Depressive symptoms  0.000 -0.018, 0.019 

Life satisfaction  -0.000 -0.005, 0.004 

Loneliness  -0.011 -0.033, 0.011 

Social support  0.028 -0.030, 0.085 

Social strain  0.011 -0.055, 0.077 

Weight stigma (yes vs. no)  0.015 -0.097, 0.127 

Positive affect  -0.001 -0.005, 0.003 

Negative affect  0.000 -0.006, 0.006 

Purpose in life  -0.000 -0.006, 0.005 

Anxiety  0.001 -0.011, 0.013 

Hopelessness  0.002 -0.007, 0.011 

Optimism  0.003 -0.006, 0.012 

Pessimism  0.002 -0.009, 0.012 

Cynical hostility  0.007* 0.001, 0.012 

Perceived constrain  0.002 -0.004, 0.008 

Perceived mastery  0.004 -0.001, 0.009 

Neuroticism -0.010 -0.024, 0.004 

Extraversion -0.009 -0.021, 0.003 

Conscientiousness -0.010 -0.023, 0.004 

Agreeableness 0.010 -0.004, 0.023 

Openness 0.005 -0.004, 0.014 

*p<0.05; **p<0.01; ***p<0.001 

The regression model was adjusted for obesity status, baseline physiological dysregulation, age, age2, sex, paid 

employment status, ethnicity, marital status, years in education, and household wealth.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 
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Table C9. Single mediation models testing changes in weight stigma as a mediator taking into account 

changes in BMI between baseline and follow-up waves using inverse probability weighting  

Mediator: Weight stigma (n=5,647)  Point 

estimates 

95% CI Effect 

ratio 

(Reference group: non-obesity [BMI < 30 kg/m2])    

Total effect 0.217*** 0.164, 0.271  

Direct effect  0.201*** 0.146, 0.256  

Indirect effect 0.016* 0.003, 0.030 7.5% 

(Reference group: normal weight [BMI < 25 kg/m2])a    

Class I obesity     

Total effect  0.239* 0.166, 0.311  

Direct effect  0.231* 0.159, 0.304  

Indirect effect 0.007 -0.002, 0.017  

Class II & III obesity     

Total effect  0.369*** 0.282, 0.456  

Direct effect  0.343*** 0.253, 0.433  

Indirect effect 0.036 -0.002, 0.055 7.1% 

*p<0.05; **p<0.01; ***p<0.001 
aFor testing different obesity classes, mediation analyses for overweight vs. normal weight are not presented. 

The mediation model was adjusted for baseline physiological dysregulation, age, age2, sex, paid employment 

status, ethnicity, marital status, years in education, household wealth, and changes in BMI between baseline 

and follow-up waves.  

Statistical-significance levels and 95% confidence intervals (CI) are based on models using robust standard 

errors. 


