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[image: FigureS1]Supplementary Figure 1. DAGs framework for evaluating the effects of obesity index changes on incident RA.
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Supplementary Figure 2. Venn diagram illustrating the overlap of obesity change patterns—(A) Stable non-obesity, (B) Obesity to non-obesity, (C) Non-obesity to obesity,, and (D) Stable obesity—across different obesity indices.
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Supplementary Figure 3. Risk of incident RA according to BMI change patterns stratified by sex and age. a Adjusted for age, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status. b Adjusted for sex, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status.

[image: Figure_05]
Supplementary Figure 4. Risk of incident RA according to WHR change patterns stratified by sex and age. a Adjusted for age, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status. b Adjusted for sex, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status.
[image: Figure_06]Supplementary Figure 5. Risk of incident RA according to BRI change grades stratified by sex and age. a Adjusted for age, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status. b Adjusted for sex, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status.

Supplementary Table 1. Hypotheses regarding the relationships of exposure, outcomes and related covariates in the DAGs framework.
	Variables
	Group
	DAG paths
	Reported basis

	Obesity Index Changes*
	Exposure
	Obesity Index Changes → RA
Obesity Index Changes → Inflammation
Obesity Index Changes → Cancer
Obesity Index Changes → CVD
Obesity Index Changes → Diabetes mellitus
	Maintaining a healthy weight can reduce the risk of RA [1].
The imbalance of adipose tissue caused by obesity leads to oxidative stress and DNA damage, increasing the possibility of cancer [2].
Obesity can lead to pathological changes in multiple organ systems, cause various systemic metabolic disorders, such as type 2 diabetes mellitus, and has also been confirmed to be a risk factor for CVD [3, 4].
Elevated free fatty acids, especially saturated fatty acids, may be a driver of increased inflammation [5].

	Age
	Covariate
	Age → Obesity Index Changes
Age → RA
Age → Cancer
Age → CVD
Age → Diabetes mellitus
	Adipose tissue increases in middle age and declines at the end of life [6], and during the process of ageing, fat is redistributed from subcutaneous to abdominal depots and to liver, muscle, and other ectopic sites [7].
Global Burden of Disease Study 2021 shows that the incidence of RA is the highest among people aged 55 and above, and the incidence has increased particularly significantly among people aged 20 to 54 since 2015 [8].
Aging is a complex and multifactorial process of physiological changes strongly associated with CVD, diabetes and cancer [9].

	Sex
	Covariate
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Sex → Obesity Index Changes
Sex → RA
	Epidemiological studies have shown that there are prominent gender differences in obesity [10].
Global Burden of Disease Study 2021 reveals that the age-standardized incidence, prevalence and mortality rates of RA in women are significantly higher than those in men [11].

	Ethnicity
	Covariate
	Ethnicity → Obesity Index Changes
Ethnicity → RA
	Non-Hispanic black women in the United States have significantly higher rates of obesity than white and Asian women [12].
Significant racial differences have also been demonstrated for RA [13]

	Education
	Covariate
	Education → Obesity Index Changes
Education → RA
	There is a significant negative relationship between obesity rate and education level. Individuals with higher educational attainment have a significantly reduced risk of obesity [14].
There is a potential reverse causal relationship between years of education and the development of RA [15].

	TDI
	Covariate
	TDI → Obesity Index Changes
TDI → RA
TDI → Diet
	The Townsend Index is the measure of area-level socioeconomic status [16].
Obesity and overweight pose significant and persistent social inequalities, which are closely related to socioeconomic status[14].
Social development index is a comprehensive indicator of the development status of a region, and regions with high social development index have a heavier overall burden of RA [8].
Individuals from low socio-economic status tend to have unhealthy diets [17].

	Smoking status
	Covariate
	Smoking status → Obesity Index Changes
Smoking status → RA
Smoking status → Cancer
Smoking status → CVD
	Tobacco smoking may alter the genetic susceptibility to overall adiposity and body fat distribution [18].
Quitting smoking can reduce the risk of RA [1].
Smoking is a well-established cause of lung cancer and there is strong evidence that smoking also increases the risk of cancer of the head and neck, oesophagus, stomach, cervix, and bladder [19].
Tobacco smoke is both prothrombotic and atherogenic, increasing the risks of acute myocardial infarction, sudden cardiac death, stroke, aortic aneurysm and peripheral vascular disease [20].

	Drinking status
	Covariate
	Drinking status → Obesity Index Changes
Drinking status → RA
Drinking status → Cancer
Drinking status → CVD
Drinking status → Diabetes mellitus
	Studies have confirmed that alcohol intake is closely associated with obesity [21].
Consuming moderate levels of alcohol can reduced risk of RA [1].
Light and moderate alcohol consumption (up to 14 g per day for women and up to 28 g per day for men) is associated with reduced risks of CVD and type 2 diabetes. Chronic heavy alcohol consumption and alcohol abuse can lead to various types of cancer [22].

	Physical activity
	Covariate
	Physical activity → Obesity Index Changes
Physical activity → RA
Physical activity → Cancer
Physical activity → CVD
Physical activity → Diabetes mellitus
	Higher overall amounts of physical activity can help to promote greater weight maintenance [23-25].
A prospective cohort study has showed moderate physical activity can reduced risk of developing RA [26].
Physical activity has been confirmed to be associated with the risk of bladder cancer, breast cancer, colon cancer, endometrial cancer, esophageal cancer, kidney cancer and stomach cancer [27].
Physical activity is associated with many chronic diseases including CVD and type 2 diabetes mellitus [28].

	Diet
	Covariate
	Diet → Obesity Index Changes
Diet → RA
Diet → Cancer
Diet → CVD
Diet → Diabetes mellitus
	Dieting can produce weight loss [29].
Maximizing dietary quality, avoiding high-salt diets and consuming high levels of omega-3 fatty acids and fish can reduce the risk of RA [1].
Better adherence to plant-based dietary patterns is beneficial for lowering the risks of major chronic conditions, including cancer, CVD and diabetes mellitus [30].

	Inflammation
	Ancestor of outcome
	Inflammation → RA
	RA is a chronic, progressive inflammatory disorder [31].

	Cancer
	Other variable
	Cancer → Obesity Index Changes
	Cancer metabolism and inflammation, or side effects of anti-cancer treatments can cause weight loss in cancer patients [32].

	Diabetes mellitus
	Other variable
	Diabetes mellitus → Obesity Index Changes
Diabetes mellitus → Diet
	Polydipsia, polyphagia, polyuria and weight loss are the typical clinical symptoms of diabetic patients [33].

	CVD
	Other variable
	
	


RA: rheumatoid arthritis; CVD: cardiovascular disease; TDI: Townsend deprivation index.
*Due to the limited availability of literature on obesity change, obesity was used as a proxy variable in the analysis.
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Supplementary Table 2. Characteristics of participants by RA status.
	Characteristic
	Overall
	
	Non-RA
	
	RA

	
	(N=68,061)
	
	(N=67,707)
	
	(N=354)

	Age (years, median [IQR])
	56.00 [49.00, 61.00]
	
	56.00 [49.00, 61.00]
	
	60.00 [55.00, 64.00]

	Follow up time (years, median [IQR])
	4.06 [2.89, 6.76]
	
	4.06 [2.89, 6.77]
	
	3.22 [1.67, 5.54]

	Interval between obesity measurements (years, median [IQR])
	9.59 [6.81, 11.27]
	
	9.61 [6.83, 11.28]
	
	6.73 [4.78, 9.21]

	Sex (%)
	
	
	
	
	

	Female
	35,207 (51.7)
	
	35,014 (51.7)
	
	193 (54.5)

	Male
	32,854 (48.3)
	
	32,693 (48.3)
	
	161 (45.5)

	Ethnicity (%)
	
	
	
	
	

	White
	65,834 (96.7)
	
	65,494 (96.7)
	
	340 (96.0)

	Non-white
	2,227 (3.3)
	
	2,213 (3.3)
	
	14 (4.0)

	Education (%)
	
	
	
	
	

	College or university degree
	30,483 (44.8)
	
	30,372 (44.9)
	
	111 (31.4)

	Other
	37,578 (55.2)
	
	37,335 (55.1)
	
	243 (68.6)

	TDI (%)
	
	
	
	
	

	Q1 [-6.26, -3.92]
	16,657 (24.5)
	
	16,577 (24.5)
	
	80 (22.6)

	Q2 (-3.92, -2.76]
	15,552 (22.9)
	
	15,470 (22.8)
	
	82 (23.2)

	Q3 (-2.76, -1.30]
	13,921 (20.5)
	
	13,851 (20.5)
	
	70 (19.8)

	Q4 (-1.30, 1.35]
	12,556 (18.4)
	
	12,479 (18.4)
	
	77 (21.8)

	Q5 (1.35,11.00]
	9,375 (13.8)
	
	9,330 (13.8)
	
	45 (12.7)

	Drink status (%)
	
	
	
	
	

	Never
	1,789 (2.6)
	
	1,779 (2.6)
	
	10 (2.8)

	Previous
	1,570 (2.3)
	
	1,562 (2.3)
	
	8 (2.3)

	Current
	64,702 (95.1)
	
	64,366 (95.1)
	
	336 (94.9)

	Smoking status (%)
	
	
	
	
	

	Never
	40,771 (59.9)
	
	40,605 (60.0)
	
	166 (46.9)

	Previous
	22,862 (33.6)
	
	22,705 (33.5)
	
	157 (44.4)

	Current
	4,428 (6.5)
	
	4,397 (6.5)
	
	31 (8.8)

	Physical activity (%)
	
	
	
	
	

	No
	13,245 (19.5)
	
	13,153 (19.4)
	
	92 (26.0)

	Yes
	54,816 (80.5)
	
	54,554 (80.6)
	
	262 (74.0)

	Diet (%)
	
	
	
	
	

	Health
	36,516 (53.7)
	
	36,327 (53.7)
	
	189 (53.4)

	Unhealth
	31,545 (46.3)
	
	31,380 (46.3)
	
	165 (46.6)

	Cancer status (%)
	2,213 (3.3)
	
	2,190 (3.2)
	
	23 (6.5)

	CVD status (%)
	1,786 (2.6)
	
	1,763 (2.6)
	
	23 (6.5)

	Diabetes mellitus status (%)
	691 (1.0)
	
	680 (1.0)
	
	11 (3.1)

	BMI change patterns
	
	
	
	
	

	Stable non-overweight
	21,683 (31.9)
	
	21,603 (31.9)
	
	80 (22.6)

	Overweight to non-overweight
	4,763 (7.0)
	
	4,739 (7.0)
	
	24 (6.8)

	Non-overweight to overweight
	4,237 (6.2)
	
	4,220 (6.2)
	
	17 (4.8)

	Stable overweight
	37,378 (54.9)
	
	37,145 (54.9)
	
	233 (65.8)

	WHR change patterns
	
	
	
	
	

	Stable non-abdominal obesity
	25,858 (38.0)
	
	25,750 (38.0)
	
	108 (30.5)

	Abdominal obesity to non-abdominal obesity
	5,117 (7.5)
	
	5,087 (7.5)
	
	30 (8.5)

	Non-abdominal obesity to abdominal obesity
	12,175 (17.9)
	
	12,116 (17.9)
	
	59 (16.7)

	Stable abdominal obesity
	24,911 (36.6)
	
	24,754 (36.6)
	
	157 (44.4)

	BRI change grades
	
	
	
	
	

	Stable low
	25,856 (38.0)
	
	25,760 (38.0)
	
	96 (27.1)

	Grade decreasing
	5,838 (8.6)
	
	5,810 (8.6)
	
	28 (7.9)

	Grade increasing
	8,094 (11.9)
	
	8,053 (11.9)
	
	41 (11.6)

	Stable high
	28,273 (41.5)
	
	28,084 (41.5)
	
	189 (53.4)


Abbreviations: RA, rheumatoid arthritis; BMI, body mass index; WHR, waist-to-hip ratio; BRI, body roundness index; TDI, Townsend deprivation index; CVD, cardiovascular disease; IQR, interquartile range.


Supplementary Table 3. Association of obesity indices change patterns with incident RA in sensitivity analysis after excluding participants diagnosed with RA at follow-up less than one year after the last obesity indices measurement.
	Category
	Total
	Person-years
	Events
	Model 1a
	
	Model 2b
	
	Model 3c

	
	
	
	
	Crude HR (95%CI)
	P value
	
	HR (95%CI)
	P value
	
	HR (95%CI)
	P value

	BMI change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-overweight
	21,668
	36,325,728
	65
	1.00
	
	
	1.00
	
	
	1.00
	

	Overweight to non-overweight
	4,759
	7,408,522
	20
	1.55 (0.94-2.55)
	0.088
	
	1.47 (0.89-2.42)
	0.136
	
	1.46 (0.88-2.41)
	0.142

	Non-overweight to overweight
	4,235
	6,624,284
	15
	1.28 (0.73-2.24)
	0.391
	
	1.28 (0.73-2.25)
	0.390
	
	1.27 (0.72-2.24)
	0.401

	Stable overweight
	37,354
	64,334,340
	209
	1.80 (1.36-2.37)
	<0.001
	
	1.67 (1.26-2.23)
	<0.001
	
	1.63 (1.23-2.17)
	<0.001

	
	
	
	
	
	
	
	
	
	
	
	

	WHR change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-abdominal obesity
	25,842
	45,457,582
	92
	1.00
	
	
	1.00
	
	
	1.00
	

	Abdominal obesity to non-abdominal obesity
	5,113
	9,753,119
	26
	1.30 (0.84-2.01)
	0.239
	
	1.30 (0.84-2.02)
	0.240
	
	1.29 (0.83-2.00)
	0.260

	Non-abdominal obesity to abdominal obesity
	12,166
	17,894,352
	50
	1.43 (1.01-2.02)
	0.041
	
	1.45 (1.02-2.06)
	0.037
	
	1.45 (1.02-2.05)
	0.038

	Stable abdominal obesity
	24,895
	41,587,821
	141
	1.68 (1.30-2.19)
	<0.001
	
	1.71 (1.27-2.31)
	<0.001
	
	1.67 (1.24-2.25)
	<0.001

	
	
	
	
	
	
	
	
	
	
	
	

	BRI change grades
	
	
	
	
	
	
	
	
	
	
	

	Stable low
	25,838
	43,601,465
	78
	1.00
	
	
	1.00
	
	
	1.00
	

	Grade decreasing
	5,835
	10,087,648
	25
	1.39 (0.89-2.19)
	0.149
	
	1.34 (0.85-2.11)
	0.211
	
	1.33 (0.85-2.10)
	0.213

	Grade increasing
	8,088
	12,326,785
	35
	1.60 (1.07-2.38)
	0.021
	
	1.50 (1.00-2.23)
	0.049
	
	1.48 (0.99-2.21)
	0.056

	Stable high
	28,255
	48,676,976
	171
	1.93 (1.48-2.53)
	<0.001
	
	1.72 (1.30-2.28)
	<0.001
	
	1.67 (1.26-2.22)
	<0.001


Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio; BRI, body roundness index; RA, rheumatoid arthritis; HR, hazard ratio; CI, confident interval; TDI, Townsend deprivation index; CVD, cardiovascular disease.
a Unadjusted model.
b Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity and diet. 
c Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status.

Supplementary Table 4. Association of obesity indices change patterns with incident RA in sensitivity analysis, with follow-up time calculated from the date of the first recorded obesity index measurement.
	Category
	Total
	Person-years
	Events
	Model 1a
	
	Model 2b
	
	Model 3c

	
	
	
	
	Crude HR (95%CI)
	P value
	
	HR (95%CI)
	P value
	
	HR (95%CI)
	P value

	BMI change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-overweight
	21,683
	109,174,259
	80
	1.00
	
	
	1.00
	
	
	1.00
	

	Overweight to non-overweight
	4,763
	23,902,468
	24
	1.38 (0.87-2.17)
	0.170
	
	1.25 (0.79-1.97)
	0.342
	
	1.24 (0.78-1.96)
	0.360

	Non-overweight to overweight
	4,237
	21,425,355
	17
	1.08 (0.64-1.82)
	0.781
	
	1.10 (0.65-1.86)
	0.728
	
	1.09 (0.65-1.85)
	0.737

	Stable overweight
	37,378
	187,514,636
	233
	1.70 (1.32-2.20)
	<0.001
	
	1.54 (1.19-2.00)
	0.001
	
	1.50 (1.15-1.95)
	0.002

	
	
	
	
	
	
	
	
	
	
	
	

	WHR change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-abdominal obesity
	25,858
	130,237,857
	108
	1.00
	
	
	1.00
	
	
	1.00
	

	Abdominal obesity to non-abdominal obesity
	5,117
	25,416,008
	30
	1.45 (0.97-2.18)
	0.070
	
	1.35 (0.90-2.04)
	0.151
	
	1.33 (0.88-2.01)
	0.169

	Non-abdominal obesity to abdominal obesity
	12,175
	61,747,320
	59
	1.14 (0.83-1.56)
	0.420
	
	1.13 (0.82-1.56)
	0.457
	
	1.12 (0.82-1.55)
	0.474

	Stable abdominal obesity
	24,911
	124,615,533
	157
	1.53 (1.20-1.96)
	<0.001
	
	1.41 (1.07-1.87)
	0.016
	
	1.37 (1.03-1.82)
	0.028

	
	
	
	
	
	
	
	
	
	
	
	

	BRI change grades
	
	
	
	
	
	
	
	
	
	
	

	Stable low
	25,856
	130,084,225
	96
	1.00
	
	
	1.00
	
	
	1.00
	

	Grade decreasing
	5,838
	29,192,647
	28
	1.31 (0.86-2.00)
	0.206
	
	1.19 (0.78-1.82)
	0.430
	
	1.18 (0.77-1.81)
	0.444

	Grade increasing
	8,094
	40,925,654
	41
	1.35 (0.93-1.94)
	0.112
	
	1.24 (0.86-1.80)
	0.244
	
	1.23 (0.85-1.77)
	0.275

	Stable high
	28,273
	141,814,192
	189
	1.81 (1.42-2.32)
	<0.001
	
	1.50 (1.16-1.94)
	0.002
	
	1.46 (1.12-1.89)
	0.005


Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio; BRI, body roundness index; RA, rheumatoid arthritis; HR, hazard ratio; CI, confident interval; TDI, Townsend deprivation index; CVD, cardiovascular disease.
a Unadjusted model.
b Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity and diet. 
c Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status.
Supplementary Table 5. Association of obesity indices change patterns with incident RA in sensitivity analysis restricted to participants diagnosed with RA based on multiple data sources.
	Category
	Total
	Person-years
	Events
	Model 1a
	
	Model 2b
	
	Model 3c

	
	
	
	
	Crude HR (95%CI)
	P value
	
	HR (95%CI)
	P value
	
	HR (95%CI)
	P value

	BMI change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-overweight
	21,534
	36,110,332
	65
	1.00
	
	
	1.00
	
	
	1.00
	

	Overweight to non-overweight
	4,717
	7,344,952
	15
	1.16 (0.66-2.03)
	0.612
	
	1.06 (0.61-1.87)
	0.829
	
	1.06 (0.60-1.86)
	0.848

	Non-overweight to overweight
	4,197
	6,565,457
	11
	0.93 (0.49-1.77)
	0.832
	
	0.92 (0.48-1.74)
	0.791
	
	0.91 (0.48-1.74)
	0.785

	Stable overweight
	37,018
	63,760,602
	192
	1.66 (1.25-2.20)
	<0.001
	
	1.48 (1.11-1.98)
	0.007
	
	1.44 (1.08-1.93)
	0.013

	
	
	
	
	
	
	
	
	
	
	
	

	WHR change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-abdominal obesity
	25,646
	45,141,759
	81
	1.00
	
	
	1.00
	
	
	1.00
	

	Abdominal obesity to non-abdominal obesity
	5,076
	9,683,977
	22
	1.26 (0.79-2.02)
	0.337
	
	1.19 (0.74-1.91)
	0.483
	
	1.17 (0.73-1.89)
	0.519

	Non-abdominal obesity to abdominal obesity
	12,078
	17,760,041
	53
	1.69 (1.20-2.39)
	0.003
	
	1.64 (1.15-2.33)
	0.006
	
	1.63 (1.14-2.31)
	0.007

	Stable abdominal obesity
	24,666
	41,195,566
	127
	1.72 (1.30-2.27)
	<0.001
	
	1.55 (1.13-2.13)
	0.007
	
	1.50 (1.09-2.06)
	0.013

	
	
	
	
	
	
	
	
	
	
	
	

	BRI change grades
	
	
	
	
	
	
	
	
	
	
	

	Stable low
	25,671
	43,334,796
	73
	1.00
	
	
	1.00
	
	
	1.00
	

	Grade decreasing
	5,776
	9,994,440
	21
	1.26 (0.77-2.05)
	0.353
	
	1.15 (0.70-1.87)
	0.580
	
	1.15 (0.70-1.87)
	0.586

	Grade increasing
	8,022
	12,221,802
	34
	1.64 (1.09-2.47)
	0.017
	
	1.49 (0.99-2.25)
	0.055
	
	1.48 (0.98-2.22)
	0.062

	Stable high
	27,997
	48,230,305
	155
	1.88 (1.42-2.48)
	<0.001
	
	1.55 (1.16-2.08)
	0.003
	
	1.50 (1.12-2.02)
	0.007


Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio; BRI, body roundness index; RA, rheumatoid arthritis; HR, hazard ratio; CI, confident interval; TDI, Townsend deprivation index; CVD, cardiovascular disease.
a Unadjusted model.
b Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity and diet. 
c Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status.
Supplementary Table 6. Association of obesity indices change patterns with incident RA in sensitivity analysis treating death as a competing risk event using the Fine-Gray model.
	Category
	Total
	Person-years
	Events
	Model 1a
	
	Model 2b
	
	Model 3c

	
	
	
	
	Subdistribution HR (95%CI)
	P value
	
	Subdistribution HR (95%CI)
	P value
	
	Subdistribution HR (95%CI)
	P value

	BMI change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-overweight
	21,683
	36,328,299
	80
	1.00 
	
	
	1.00 
	
	
	1.00 
	

	Overweight to non-overweight
	4,763
	7,409,191
	24
	1.48 (0.94-2.34)
	0.092 
	
	1.39 (0.88-2.19)
	0.160 
	
	1.38 (0.87-2.18)
	0.170 

	Non-overweight to overweight
	4,237
	6,624,675
	17
	1.17 (0.69-1.97)
	0.560 
	
	1.14 (0.67-1.93)
	0.630 
	
	1.14 (0.67-1.93)
	0.640 

	Stable overweight
	37,378
	64,338,125
	233
	1.63 (1.26-2.10)
	<0.001
	
	1.48 (1.15-1.92)
	0.003 
	
	1.45 (1.12-1.88)
	0.005 

	
	
	
	
	
	
	
	
	
	
	
	

	WHR change patterns
	
	
	
	
	
	
	
	
	
	
	

	Stable non-abdominal obesity
	25,858
	45,460,505
	108
	1.00 
	
	
	1.00 
	
	
	1.00 
	

	Abdominal obesity to non-abdominal obesity
	5,117
	9,753,890
	30
	1.28 (0.86-1.92)
	0.230 
	
	1.25 (0.83-1.90)
	0.280 
	
	1.24 (0.82-1.88)
	0.310 

	Non-abdominal obesity to abdominal obesity
	12,175
	17,895,600
	59
	1.40 (1.02-1.93)
	0.037 
	
	1.39 (1.10-1.91)
	0.044 
	
	1.39 (1.01-1.91)
	0.045 

	Stable abdominal obesity
	24,911
	41,590,295
	157
	1.57 (1.23-2.01)
	<0.001
	
	1.51 (1.15-1.99)
	0.003 
	
	1.48 (1.12-1.95)
	0.006 

	
	
	
	
	
	
	
	
	
	
	
	

	BRI change grades
	
	
	
	
	
	
	
	
	
	
	

	Stable low
	25,856
	43,604,670
	96
	1.00 
	
	
	1.00 
	
	
	1.00 
	

	Grade decreasing
	5,838
	10,088,467
	28
	1.26 (0.83-1.92)
	0.280 
	
	1.19 (0.78-1.81)
	0.430 
	
	1.19 (0.78-1.81)
	0.430 

	Grade increasing
	8,094
	12,327,127
	41
	1.50 (1.04-2.17)
	0.029 
	
	1.39 (0.96-1.99)
	0.082 
	
	1.37 (0.95-1.97)
	0.094 

	Stable high
	28,273
	48,680,026
	189
	1.73 (1.35-2.21)
	<0.001
	
	1.49 (1.15-1.93)
	0.002 
	
	1.46 (1.13-1.89)
	0.004 


Abbreviations: BMI, body mass index; WHR, waist-to-hip ratio; BRI, body roundness index; RA, rheumatoid arthritis; HR, hazard ratio; CI, confident interval; TDI, Townsend deprivation index; CVD, cardiovascular disease.
a Unadjusted model.
b Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity and diet. 
[bookmark: _GoBack]c Adjusted for age, sex, ethnicity, education, TDI, smoking status, drinking status, physical activity, diet, cancer status, CVD status and diabetes mellitus status.
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