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eMethods. Study Methods 

 

Assessment of physical activity, diet, and intentionality of weight loss: 

Physical activity: Since 1986, the NHS (Nurses’ Health Study) and HPFS (Health Professionals Follow-Up 

Study) participants reported physical activity every 2 years via a validated questionnaire regarding time spent 

on up to 10 recreational activities.
1
 A physical activity score, expressed in metabolic equivalent (MET)-

hours/week, was derived by multiplying the time spent on each activity per week by the typical energy 

expenditure for that activity and then summing contributions from all activities.
2
 The MET is the ratio of the 

work metabolic rate to the resting metabolic rate. One MET-hour is the amount of energy expended when 

sitting quietly for 1 hour. 

 

Diet: Diet was assessed via self-administered food frequency questionnaires in 1984, 1986, and every 4 years 

thereafter in the NHS and every 4 years since 1986 in the HPFS.
3
 Diet quality was assessed by using the 2010 

Alternate Healthy Eating Index, which assesses dietary intakes of foods and nutrients associated with 

development of major chronic diseases.
4
 It awards points for higher consumption of vegetables (excluding 

potatoes), whole fruits, whole grains, nuts and legumes, long-chain n-3 fatty acids, and n-6 polyunsaturated fat, 

lower consumption of sugar-sweetened beverages and fruit juices, red/processed meat, sodium, and trans fat, 

and moderate alcohol consumption. Each of the components has a range of 0-10 points, with a maximum 

overall score of 110 points, with higher scores indicating a healthier diet. The overall score was then categorized 

into quintiles, and an increase of at least 1 quintile in the score between 2 consecutive questionnaires was 

considered to be a healthier change in dietary habits. 

 

Intentionality of weight loss based on changes in physical activity and diet: We hypothesized that unintentional 

weight loss would be more strongly associated with future pancreatic cancer development. We combined data 
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on changes in physical activity and diet to infer intentionality of weight loss. In particular, we hypothesized that 

increased physical activity and healthier dietary habits would be more likely to lead to intentional weight loss, 

and therefore weight loss in this setting would be less strongly associated with development of pancreatic 

cancer. We classified intentionality of weight loss into 3 levels: (1) low – for those who did not increase 

physical activity or change to a healthier diet; (2) medium – for those who only increased physical activity or 

only changed to a healthier diet; and (3) high – for those who both increased physical activity as well as 

changed to a healthier diet. 

 

Handling of time-varying covariates: 

For each cohort, the Anderson-Gill data structure was used to efficiently handle time-varying covariates, which 

created a new data record for every 2-year survey cycle at which a participant was at risk, with covariates 

updated at the time that the questionnaire was returned. In diabetes analyses, survey cycles with unknown 

diabetes status were excluded. In weight change analyses, survey cycles with missing weight on either current 

or previous questionnaire were excluded. 

 

Testing of the proportional hazards assumption: 

We tested the proportional hazards assumption for the 3 exposure variables: (1) diabetes duration; (2) recent 

weight change; and (3) combined status of diabetes and weight change. The likelihood ratio test was used to 

compare models with and without product terms between each exposure indicator and log-transformed follow-

up time. 

 

Regression covariates: 

In multivariable analyses of diabetes duration, we adjusted for sex/cohort, race/ethnicity (White, Black, other, or 

unknown), body mass index (calculated as weight in kilograms divided by height in meters squared; <25.0, 
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25.0-29.9, 30.0-34.9, ≥35.0, or missing), physical activity (quintiles by sex), smoking in pack-years (never, <5, 

5-19, 20-39, ≥40, or missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, ≥30.0, or 

missing), and multivitamin use (yes or no). In the analyses with weight change as the exposure, we additionally 

adjusted for previous weight (continuous) and diabetes duration (no diabetes, ≤4 years, or >4 years). To control 

for long-term lifestyle factors, body mass index, physical activity, and alcohol intake were computed as the 

cumulative average from all available questionnaires until the beginning of each survey cycle; and cumulative 

(lifetime) pack-years of smoking was computed.
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eFigure 1. Examples of Relationships in Time Between Diabetes, Weight Change, and Pancreatic Cancer 
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eFigure 2. Frequency and Cumulative Incidence of Pancreatic Cancer After Diabetes Diagnosis 

Histogram represents the frequency of incident cases of pancreatic cancer in each year and curve represents the 

cumulative incidence of pancreatic cancer. 
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eFigure 3. Relationship Between Recent Weight Change and Observed Risk of Pancreatic Cancer: (A) Absolute 

Amount; (B) Percentage 

Positive numbers indicate weight gain and negative numbers indicate weight loss (to convert weight to kg, multiply by 

0.45). Hazard ratios were conditioned on age (continuous) and calendar year of the survey cycle and adjusted for 

sex/cohort, race/ethnicity (White, Black, other, or unknown), body mass index (calculated as weight in kilograms divided 

by height in meters squared; <25.0, 25.0-29.9, 30.0-34.9, ≥35.0, or missing), physical activity (quintiles by sex), smoking 

in pack-years (never, <5, 5-19, 20-39, ≥40, or missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, 

≥30.0, or missing), multivitamin use (yes or no), previous weight (continuous), and diabetes duration (no diabetes, ≤4 

years, or >4 years). Solid curve represents point estimates and dashed curves represent 95% CIs. 
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eTable 1. Age-Specific Incidence Rates of Pancreatic Cancer in the Nurses’ Health Study and the Health Professionals Follow-Up Study, Compared 

With Incidence Rates in the Surveillance, Epidemiology, and End Results Program 

Age group, y Nurses’ Health Study Health Professionals Follow-Up Study SEER incidence rate
a
 

Person-years No. of cases Incidence rate 

(95% CI)
a
 

Person-years No. of cases Incidence rate 

(95% CI)
a
 

Female Male 

50-54 474 578 36 8 (5-11) 100 477 6 6 (3-13) 10 13 

55-59 546 365 59 11 (8-14) 137 178 22 16 (11-24) 17 24 

60-64 535 220 95 18 (15-22) 163 539 48 29 (22-39) 27 38 

65-69 467 279 139 30 (25-35) 156 488 67 43 (34-54) 40 56 

70-74 345 840 178 51 (44-60) 129 203 80 62 (50-77) 55 73 

75-79 219 750 130 59 (50-70) 95 439 74 78 (62-97) 74 89 

80-84 109 455 73 67 (53-84) 54 727 51 93 (71-123) 88 106 

85+ 27 589 8 29 (15-58) 28 335 33 116 (83-164) 98 111 

50 and over
b
 – – 28 – – 41 39 50 

Abbreviation: SEER, Surveillance, Epidemiology, and End Results. 

a
Incidence rates are presented as cases per 100 000 person-years. SEER incidence rates during 2012-2016 are presented. 

b
Age-adjusted to the 2000 US Standard Population (19 age groups - Census P25-1130). 
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eTable 2. Observed Risk of Pancreatic Cancer by Diabetes Duration and Recent Weight Change Stratified by Cohort
a
 

 Person-years No. of cases Incidence rate 

(95% CI)
b
 

Incidence ratio 

(95% CI) 

Hazard ratio (95% CI) 

Age-adjusted
c
 Multivariable

d
 

Nurses’ Health Study       

Diabetes duration       

No diabetes 3 122 370 467 15 (14-16) 1 [Reference] 1 [Reference] 1 [Reference] 

Recent-onset diabetes (≤4 y) 64 547 50 77 (59-102) 5.18 (3.87-6.93) 3.53 (2.63-4.75) 3.39 (2.50-4.58) 

Long-standing diabetes (>4 y) 155 640 89 57 (46-70) 3.82 (3.05-4.80) 2.13 (1.69-2.69) 2.01 (1.57-2.58) 

       

Recent weight change       

No weight loss 1 724 641 248 14 (13-16) 1 [Reference] 1 [Reference] 1 [Reference] 

1-4-lb weight loss 372 901 89 24 (19-29) 1.66 (1.30-2.11) 1.29 (1.01-1.65) 1.31 (1.03-1.68) 

5-8-lb weight loss 258 823 62 24 (19-31) 1.67 (1.26-2.20) 1.31 (0.99-1.73) 1.25 (0.95-1.66) 

>8-lb weight loss 287 638 107 37 (31-45) 2.59 (2.06-3.25) 1.94 (1.54-2.44) 1.62 (1.28-2.06) 

       

Health Professionals Follow-Up Study       

Diabetes duration       

No diabetes 848 063 268 32 (28-36) 1 [Reference] 1 [Reference] 1 [Reference] 

Recent-onset diabetes (≤4 y) 22 168 17 77 (48-123) 2.43 (1.49-3.96) 2.00 (1.22-3.29) 1.93 (1.17-3.20) 

Long-standing diabetes (>4 y) 40 742 46 113 (85-151) 3.57 (2.61-4.88) 2.49 (1.79-3.46) 2.41 (1.72-3.40) 

       

Recent weight change       

No weight loss 431 218 129 30 (25-36) 1 [Reference] 1 [Reference] 1 [Reference] 

1-4-lb weight loss 118 056 48 41 (31-54) 1.36 (0.98-1.89) 1.18 (0.84-1.66) 1.18 (0.84-1.66) 

5-8-lb weight loss 75 743 37 49 (35-67) 1.63 (1.13-2.35) 1.36 (0.93-1.96) 1.35 (0.93-1.96) 

>8-lb weight loss 64 014 46 72 (54-96) 2.40 (1.72-3.36) 1.93 (1.37-2.73) 1.77 (1.24-2.53) 

SI conversion factors: To convert weight to kg, multiply by 0.45. 

a
P for interaction by sex/cohort = .08 for diabetes duration and .95 for recent weight change. 

b
Incidence rates are presented as cases per 100 000 person-years. 

c
Conditioned on age (continuous) and calendar year of the survey cycle. 
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d
Conditioned on age (continuous) and calendar year of the survey cycle and adjusted for race/ethnicity (White, Black, other, or unknown), body mass index 

(calculated as weight in kilograms divided by height in meters squared; <25.0, 25.0-29.9, 30.0-34.9, ≥35.0, or missing), physical activity (quintiles by sex), 

smoking in pack-years (never, <5, 5-19, 20-39, ≥40, or missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, ≥30.0, or missing), and 

multivitamin use (yes or no). In the analyses of weight change, the hazard ratios were also adjusted for previous weight (continuous) and diabetes duration (no 

diabetes, ≤4 years, or >4 years).
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eTable 3. Observed Risk of Pancreatic Cancer by Diabetes Duration Stratified by Body Mass Index in Early 

and Middle to Late Adulthood 

 No diabetes Recent-onset diabetes 

(≤4 y) 

Long-standing diabetes 

(>4 y) 

Early adulthood BMI
a
    

<25.0    

Person-years 3 018 723 59 273 129 574 

No. of cases 566 45 86 

Age-adjusted HR (95% CI)
b
 1 [Reference] 2.78 (2.04-3.78) 2.03 (1.61-2.57) 

Multivariable HR (95% CI)
c
 1 [Reference] 2.76 (2.02-3.76) 2.06 (1.62-2.61) 

≥25.0    

Person-years 419,878 15,363 37,802 

No. of cases 102 15 29 

Age-adjusted HR (95% CI)
b
 1 [Reference] 3.86 (2.20-6.79) 2.13 (1.38-3.28) 

Multivariable HR (95% CI)
c
 1 [Reference] 3.72 (2.09-6.61) 2.06 (1.33-3.22) 

    

Middle to late adulthood BMI
a
    

<25.0    

Person-years 2 321 930 18 392 37 407 

No. of cases 383 21 27 

Age-adjusted HR (95% CI)
b
 1 [Reference] 3.98 (2.55-6.23) 2.19 (1.47-3.26) 

Multivariable HR (95% CI)
c
 1 [Reference] 3.76 (2.40-5.90) 2.08 (1.39-3.11) 

25.0-29.9    

Person-years 1 249 942 37 724 79 298 

No. of cases 272 23 61 

Age-adjusted HR (95% CI)
b
 1 [Reference] 2.15 (1.39-3.31) 2.19 (1.64-2.92) 

Multivariable HR (95% CI)
c
 1 [Reference] 2.18 (1.41-3.37) 2.27 (1.69-3.04) 

≥30.0    

Person-years 392 632 30 442 79 372 

No. of cases 78 23 47 

Age-adjusted HR (95% CI)
b
 1 [Reference] 3.17 (1.96-5.11) 1.97 (1.34-2.89) 

Multivariable HR (95% CI)
c
 1 [Reference] 3.04 (1.88-4.93) 1.87 (1.26-2.76) 

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); HR, 

hazard ratio. 

a
Early adulthood BMI, calculated by using recalled weight at age 18 (Nurses’ Health Study) or 21 (Health Professionals 

Follow-Up Study); middle to late adulthood BMI, calculated as the mean of current body mass index from all available 

questionnaires until the beginning of each survey cycle. Participants with an early adulthood BMI of 25.0 or more were 

grouped into a single category due to the low prevalence of early adulthood obesity. 

b
Conditioned on age (continuous) and calendar year of the survey cycle. 

c
Conditioned on age (continuous) and calendar year of the survey cycle and adjusted for sex/cohort, race/ethnicity (White, 

Black, other, or unknown), physical activity (quintiles by sex), smoking in pack-years (never, <5, 5-19, 20-39, ≥40, or 

missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, ≥30.0, or missing), and multivitamin use (yes or 

no). 
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eTable 4. Observed Risk of Pancreatic Cancer by Diabetes Duration Among Participants With Body Mass 

Index Lower Than 25 Throughout Life
a 

 No diabetes Recent-onset diabetes 

(≤4 y) 

Long-standing diabetes 

(>4 y) 

Person-years 2 184 782 16 831 32 238 

No. of cases 344 18 24 

Age-adjusted HR (95% CI)
b
 1 [Reference] 3.88 (2.39-6.29) 2.29 (1.50-3.51) 

Multivariable HR (95% CI)
c
 1 [Reference] 3.75 (2.31-6.10) 2.21 (1.44-3.40) 

Abbreviation: HR, hazard ratio. 

a
Participants with body mass index (calculated as weight in kilograms divided by height in meters squared) lower than 25 

during early adulthood (age 18 or 21), middle adulthood (cohort enrollment), and middle to late adulthood (cohort follow-

up). 

b
Conditioned on age (continuous) and calendar year of the survey cycle. 

c
Conditioned on age (continuous) and calendar year of the survey cycle and adjusted for sex/cohort, race/ethnicity (White, 

Black, other, or unknown), physical activity (quintiles by sex), smoking in pack-years (never, <5, 5-19, 20-39, ≥40, or 

missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, ≥30.0, or missing), and multivitamin use (yes or 

no).
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eTable 5. Observed Risk of Pancreatic Cancer by Combined Status of Diabetes and Recent Weight Change Stratified by Cohort
a
 

 Person-years No. of cases Incidence rate 

(95% CI)
b
 

Incidence ratio 

(95% CI) 

Hazard ratio (95% CI) 

Age-adjusted
c
 Multivariable

d
 

Nurses’ Health Study       

No diabetes       

+ No weight loss 1 637 033 211 13 (11-15) 1 [Reference] 1 [Reference] 1 [Reference] 

+ 1-8-lb weight loss 591 088 118 20 (17-24) 1.55 (1.24-1.94) 1.22 (0.97-1.53) 1.22 (0.97-1.54) 

+ >8-lb weight loss 251 448 70 28 (22-35) 2.16 (1.65-2.83) 1.67 (1.27-2.20) 1.59 (1.21-2.10) 

Recent-onset diabetes (≤4 y)       

+ No weight loss 25 285 10 40 (21-74) 3.07 (1.63-5.79) 2.20 (1.17-4.17) 2.04 (1.08-3.89) 

+ 1-8-lb weight loss 11 915 14 117 (70-198) 9.12 (5.31-15.66) 5.26 (3.04-9.11) 5.19 (2.99-9.01) 

+ >8-lb weight loss 13 371 20 150 (97-232) 11.61 (7.34-18.36) 6.89 (4.32-10.99) 6.34 (3.94-10.22) 

Long-standing diabetes (>4 y)       

+ No weight loss 62 323 27 43 (30-63) 3.36 (2.25-5.02) 1.98 (1.32-2.98) 1.83 (1.20-2.77) 

+ 1-8-lb weight loss 28 721 19 66 (42-104) 5.13 (3.21-8.21) 2.56 (1.59-4.13) 2.44 (1.51-3.96) 

+ >8-lb weight loss 22 820 17 74 (46-120) 5.78 (3.53-9.47) 2.98 (1.80-4.92) 2.66 (1.59-4.46) 

       

Health Professionals Follow-Up Study       

No diabetes       

+ No weight loss 406 874 107 26 (22-32) 1 [Reference] 1 [Reference] 1 [Reference] 

+ 1-8-lb weight loss 180 966 72 40 (32-50) 1.51 (1.12-2.04) 1.29 (0.95-1.75) 1.30 (0.96-1.76) 

+ >8-lb weight loss 55 586 33 59 (42-84) 2.26 (1.53-3.34) 1.86 (1.25-2.77) 1.79 (1.20-2.68) 

Recent-onset diabetes (≤4 y)       

+ No weight loss 8 195 6 73 (33-163) 2.78 (1.22-6.34) 2.34 (1.01-5.39) 2.27 (0.98-5.28) 

+ 1-8-lb weight loss 4 533 1 22 (3-157) 0.84 (0.12-6.01) 0.65 (0.09-4.71) 0.59 (0.08-4.30) 

+ >8-lb weight loss 3 651 8 219 (110-438) 8.33 (4.06-17.09) 5.81 (2.73-12.38) 6.02 (2.80-12.97) 

Long-standing diabetes (>4 y)       

+ No weight loss 16 149 16 99 (61-162) 3.77 (2.23-6.37) 2.69 (1.56-4.65) 2.62 (1.50-4.58) 

+ 1-8-lb weight loss 8 300 12 145 (82-255) 5.50 (3.03-9.98) 3.70 (1.97-6.94) 3.59 (1.90-6.79) 

+ >8-lb weight loss 4 777 5 105 (44-251) 3.98 (1.62-9.76) 2.56 (1.02-6.44) 2.54 (1.00-6.47) 

SI conversion factors: To convert weight to kg, multiply by 0.45. 
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a
P for interaction by sex/cohort = .27. 

b
Incidence rates are presented as cases per 100 000 person-years. 

c
Conditioned on age (continuous) and calendar year of the survey cycle. 

d
Conditioned on age (continuous) and calendar year of the survey cycle and adjusted for race/ethnicity (White, Black, other, or unknown), body mass index 

(calculated as weight in kilograms divided by height in meters squared; <25.0, 25.0-29.9, 30.0-34.9, ≥35.0, or missing), physical activity (quintiles by sex), 

smoking in pack-years (never, <5, 5-19, 20-39, ≥40, or missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, ≥30.0, or missing), and 

multivitamin use (yes or no). 
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eTable 6. Observed Risk of Pancreatic Cancer by Combined Status of Diabetes and Recent Change in Body Mass Index 

 Person-years No. of cases Incidence rate 

(95% CI)
a
 

Incidence ratio 

(95% CI) 

Hazard ratio (95% CI) 

Age-adjusted
b
 Multivariable

c
 

No diabetes       

+ No BMI decline 2 038 030 318 16 (14-17) 1 [Reference] 1 [Reference] 1 [Reference] 

+ <1.5 BMI decline 790 694 198 25 (22-29) 1.60 (1.34-1.92) 1.25 (1.05-1.50) 1.24 (1.04-1.49) 

+ ≥1.5 BMI decline 291 434 95 33 (27-40) 2.09 (1.66-2.63) 1.66 (1.32-2.09) 1.66 (1.31-2.10) 

Recent-onset diabetes (≤4 y)       

+ No BMI decline 33 344 16 48 (29-78) 3.08 (1.86-5.08) 2.29 (1.38-3.80) 2.15 (1.29-3.58) 

+ <1.5 BMI decline 17 175 14 82 (48-138) 5.22 (3.06-8.92) 3.20 (1.86-5.50) 3.02 (1.76-5.20) 

+ ≥1.5 BMI decline 16 349 29 177 (123-255) 11.37 (7.77-16.63) 7.22 (4.90-10.64) 7.02 (4.72-10.42) 

Long-standing diabetes (>4 y)       

+ No BMI decline 78 113 43 55 (41-74) 3.53 (2.57-4.85) 2.10 (1.52-2.90) 2.02 (1.45-2.81) 

+ <1.5 BMI decline 38 297 32 84 (59-118) 5.36 (3.72-7.70) 2.89 (2.00-4.18) 2.78 (1.91-4.04) 

+ ≥1.5 BMI decline 26 541 21 79 (52-121) 5.07 (3.26-7.89) 2.75 (1.76-4.31) 2.63 (1.66-4.16) 

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared). 

a
Incidence rates are presented as cases per 100 000 person-years. 

b
Conditioned on age (continuous) and calendar year of the survey cycle. 

c
Conditioned on age (continuous) and calendar year of the survey cycle and adjusted for sex/cohort, race/ethnicity (White, Black, other, or unknown), BMI 

(calculated as weight in kilograms divided by height in meters squared; <25.0, 25.0-29.9, 30.0-34.9, ≥35.0, or missing), physical activity (quintiles by sex), 

smoking in pack-years (never, <5, 5-19, 20-39, ≥40, or missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, ≥30.0, or missing), and 

multivitamin use (yes or no).
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eTable 7. Observed Risk of Pancreatic Cancer by Recent Weight Change Stratified by Diabetes Duration 

 No weight loss 1-8-lb weight loss >8-lb weight loss 

No diabetes    

Person-years 2 043 907 772 054 307 034 

No. of cases 318 190 103 

Age-adjusted HR (95% CI)
a
 1 [Reference] 1.25 (1.04-1.50) 1.72 (1.37-2.15) 

Multivariable HR (95% CI)
b
 1 [Reference] 1.24 (1.04-1.49) 1.63 (1.29-2.05) 

Recent-onset diabetes (≤4 y)    

Person-years 33 480 16 448 17 021 

No. of cases 16 15 28 

Age-adjusted HR (95% CI)
a
 1 [Reference] 1.64 (0.77-3.48) 2.93 (1.49-5.77) 

Multivariable HR (95% CI)
b
 1 [Reference] 2.03 (0.89-4.62) 3.94 (1.80-8.64) 

Long-standing diabetes (>4 y)    

Person-years 78 472 37 021 27 597 

No. of cases 43 31 22 

Age-adjusted HR (95% CI)
a
 1 [Reference] 1.30 (0.80-2.10) 1.19 (0.70-2.04) 

Multivariable HR (95% CI)
b
 1 [Reference] 1.34 (0.82-2.20) 1.16 (0.66-2.04) 

Abbreviation: HR, hazard ratio. 

SI conversion factors: To convert weight to kg, multiply by 0.45. 

a
Conditioned on age (continuous) and calendar year of the survey cycle. 

b
Conditioned on age (continuous) and calendar year of the survey cycle and adjusted for sex/cohort, race/ethnicity (White, 

Black, other, or unknown), body mass index (calculated as weight in kilograms divided by height in meters squared; 

<25.0, 25.0-29.9, 30.0-34.9, ≥35.0, or missing), physical activity (quintiles by sex), smoking in pack-years (never, <5, 5-

19, 20-39, ≥40, or missing), alcohol intake in grams per day (0, 0.1-4.9, 5.0-14.9, 15.0-29.9, ≥30.0, or missing), 

multivitamin use (yes or no), and previous weight (continuous).
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eTable 8. Absolute Risk of Pancreatic Cancer by Diabetes Duration and Recent Weight Loss 

Population Long-standing 

diabetes (>4 y) 

Recent-onset 

diabetes (≤4 y) 

>8-lb weight 

loss 

No. of cases 

(%) 

Incidence rate No. needed to 

evaluate to 

find 1 case 
Per 100 000 

person-years 

4-year risk 

(%) 

All individuals
a
 Any Any Any 766 23 0.09 1088 

≥50 y old Any Any Any 752 (98) 28 0.11 896 

>8-lb weight loss without diabetes No No Yes 103 (13) 34 0.13 745 

Long-standing diabetes (>4 y) Yes No Any 96 (13) 67 0.27 373 

Recent-onset diabetes (≤4 y) No Yes Any 59 (8) 88 0.35 284 

        

Recent-onset diabetes (≤4 y) No Yes Any 59 88 0.35 284 

And >8-lb weight loss No Yes Yes 28 (47) 164 0.66 152 

And ≥70 y old No Yes Yes 14 (24) 234 0.94 107 

And healthy weight or a low 

likelihood of intentional weight 

loss
b
 

No Yes Yes 12 (20) 361 1.45 69 

And ≥70 y old plus healthy 

weight or a low likelihood of 

intentional weight loss
b
 

No Yes Yes 8 (14) 503 2.01 50 

SI conversion factors: To convert weight to kg, multiply by 0.45. 

a
All individuals with information on diabetes duration and recent weight change. 

b
Healthy weight was defined as a body mass index (calculated as weight in kilograms divided by height in meters squared) of less than 25 before weight loss; a 

low likelihood of intentional weight loss was considered if the participant did not increase physical activity or change to a healthier diet.
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eTable 9. Weight Loss Before Cancer Diagnosis in Patients With Pancreatic Cancer by Diabetes Duration 

Weight loss before cancer diagnosis
a
 Diabetes duration P 

No diabetes Recent-onset 

diabetes (≤4 y) 

Long-standing 

diabetes (>4 y) 

Combined cohorts     

No. of cases 611 59 96  

Mean (SD), lb 2 (11) 8 (17) 3 (11) < .001
b
 

Median (IQR), lb 0 (–4 to 5) 7 (0 to 15) 1 (–2 to 8) < .001
c
 

Category, No. (%)    < .001
d
 

No weight loss 318 (52.0) 16 (27.1) 43 (44.8)  

1-8-lb weight loss 190 (31.1) 15 (25.4) 31 (32.3)  

>8-lb weight loss 103 (16.9) 28 (47.5) 22 (22.9)  

     

Nurses’ Health Study     

No. of cases 399 44 63  

Mean (SD), lb 2 (11) 8 (16) 3 (12) .007
b
 

Median (IQR), lb 0 (–4 to 5) 7 (1 to 15) 1 (–3 to 10) < .001
c
 

Category, No. (%)    < .001
d
 

No weight loss 211 (52.9) 10 (22.7) 27 (42.9)  

1-8-lb weight loss 118 (29.6) 14 (31.8) 19 (30.2)  

>8-lb weight loss 70 (17.5) 20 (45.5) 17 (27.0)  

     

Health Professionals Follow-Up Study     

No. of cases 212 15 33  

Mean (SD), lb 2 (9) 10 (21) 2 (7) .009
b
 

Median (IQR), lb 0 (–2 to 5) 11 (–5 to 25) 1 (0 to 5) .37
c
 

Category, No. (%)    .01
e
 

No weight loss 107 (50.5) 6 (40.0) 16 (48.5)  

1-8-lb weight loss 72 (34.0) 1 (6.7) 12 (36.4)  

>8-lb weight loss 33 (15.6) 8 (53.3) 5 (15.2)  

Abbreviations: IQR, interquartile range; SD, standard deviation. 

SI conversion factors: To convert weight to kg, multiply by 0.45. 

a
Calculated by using weights reported on the 2 consecutive questionnaires returned before cancer diagnosis. 

b
Calculated by analysis of variance. 

c
Calculated by Kruskal-Wallis test. 

d
Calculated by χ

2
 test. 

e
Calculated by Fisher’s exact test.
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eTable 10. Factors Associated With Weight Loss Before Pancreatic Cancer Diagnosis
a
 

Covariate Nurses’ Health Study Health Professionals 

Follow-Up Study 

Combined cohorts 

Coefficient P Coefficient P Coefficient P 

No. of cases 501 255 756 

Age at cancer diagnosis, y +0.1958 .001 +0.0657 .32 +0.1442 .001 

Male sex NA NA –0.7761 .43 

Previous weight, lb
b
 +0.0355 .06 +0.0842 < .001 +0.0519 < .001 

Weight gain in middle to late life, lb
c
 +0.0760 .009 +0.0418 .33 +0.0627 .008 

Diabetes duration    

No diabetes 0 [Reference] 0 [Reference] 0 [Reference] 

Recent-onset diabetes (≤4 y) +4.4452 .02 +5.1370 .04 +4.6575 .002 

Long-standing diabetes (>4 y) +0.8467 .61 –0.5989 .74 +0.1530 .90 

Months between last weight report and cancer diagnosis –0.3027 < .001 –0.1970 .01 –0.2650 < .001 

Abbreviation: NA, not applicable. 

SI conversion factors: To convert weight to kg, multiply by 0.45. 

a
Weight loss was calculated by using weights reported on the 2 consecutive questionnaires returned before cancer diagnosis. Multiple linear regression was used to 

examine the association between weight loss in pounds and covariates. Ten participants with missing weight at cohort enrollment were excluded. 

b
Obtained from the second to last questionnaire returned before cancer diagnosis. 

c
Calculated by subtracting weight at cohort enrollment from weight on the second to last questionnaire returned before cancer diagnosis.
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eTable 11. Pancreatic Cancer Stage at Diagnosis by Diabetes Duration and Weight Loss Before Cancer 

Diagnosis 

 Stage at diagnosis P
a
 

Localized Locally advanced Metastatic 

No. of cases % No. of cases % No. of cases % 

Diabetes duration       .07
b
 

No diabetes 121 21.8 85 15.3 349 62.9  

Recent-onset diabetes (≤4 y) 6 16.2 8 21.6 23 62.2  

Long-standing diabetes (>4 y) 15 14.7 9 8.8 78 76.5  

        

Weight loss before cancer diagnosis
c
       .76 

No weight loss 66 23.7 39 14.0 173 62.2  

1-8-lb weight loss 36 20.1 31 17.3 112 62.6  

>8-lb weight loss 21 19.4 18 16.7 69 63.9  

SI conversion factors: To convert weight to kg, multiply by 0.45. 

a
Calculated by χ

2
 test. 

b
Pairwise comparison revealed that the borderline statistical significance was due to 76.5% of patients with long-standing 

diabetes having metastatic disease at presentation vs 62.9% of patients without diabetes and 62.2% of patients with recent-

onset diabetes. 

c
Calculated by using weights reported on the 2 consecutive questionnaires returned before cancer diagnosis. 


