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Abstract

Objective: To determine whether intensive lifestyle intervention aimed at weight loss lowers 

cancer incidence and mortality.

Methods: Data from the Look AHEAD Trial were examined to investigate whether participants 

randomized to the intensive lifestyle intervention (ILI) designed for weight loss would have 

reduced overall cancer incidence, obesity-related cancer incidence, and cancer mortality, as 

compared to the diabetes support and education (DSE) comparison group. This analysis included 

4,859 participants without a cancer diagnosis at baseline except for non-melanoma skin cancer.

Results: After a median follow-up of 11 years, 684 participants (332 in ILI and 352 in DSE) 

were diagnosed with cancer. The incidence rates of obesity-related cancers were 6.1 and 7.3 

per 1,000 person-years in ILI and DSE, respectively, with a hazard ratio (HR) of 0.84 (95% 

confidence interval (CI), 0.68 to 1.04). There was no significant difference between the two groups 

in total cancer incidence (HR 0.93, 95% CI, 0.80 to 1.08), incidence of non-obesity related cancers 

(HR 1.02, 95% CI 0.83 to 1.27), or total cancer mortality (HR, 0.92, 95% CI 0.68 to 1.25).

Conclusion: An intensive lifestyle intervention aimed at weight loss lowered incidence of 

obesity-related cancers by 16% in adults with overweight or obesity and type 2 diabetes. The study 

sample size likely lacked power to determine effect sizes of this magnitude and smaller.
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Introduction

Obesity is associated with the risk of several types of cancer (1). Based on meta-analyses 

or pooled analyses, relative risks range from 1.2 to 1.5 for overweight and 1.5 to 1.8 for 

obesity with respect to cancers of the colon (2–3), gastric cardia (4), liver (5), gallbladder 
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(6), pancreas (7), and kidney (8). The relative risks for esophageal adenocarcinoma and 

endometrial cancer are even higher, up to more than 4-fold in those with BMI 40 kg/m2 

or more (9) (10). Many plausible mechanisms link obesity to cancer, including hormonal 

factors, circulating growth factors, and inflammation (11). While excess weight is linked 

to increased cancer risk, evidence is limited on whether that excess cancer risk can be 

reversed through intentional weight loss. In the Nurses’ Health Study cohort, substantial 

and sustained weight loss over several years was associated with lower post-menopausal 

breast cancer incidence (12). The Women’s Health Initiative observational cohort found 

intentional weight loss in postmenopausal women with obesity was associated with lower 

risk of obesity-related cancer, and most strongly, with a lower endometrial cancer risk (13). 

Data from bariatric surgery generally showed reduced cancer risks in women, but not in 

men (14). In the non-randomized Swedish Obese Subjects Study, women who underwent 

bariatric surgery experienced reduced cancer incidence compared to those who did not (15). 

Reduced cancer risks were also observed among female bariatric surgery patients in Utah 

(16) and in the Kaiser Permanente cohort (17). Still, there have been no clinical trials to date 

that have evaluated the effects of intensive lifestyle intervention for weight loss on the risk of 

incident cancer or cancer mortality.

The Look AHEAD (Action for Health in Diabetes) trial was a multi-center, randomized 

controlled trial of a lifestyle intervention designed to induce weight loss to reduce the 

risk of cardiovascular disease among individuals with overweight or obesity and type 2 

diabetes. Since patients with diabetes have elevated risk for several types of cancer (18–20), 

Look AHEAD trial provided a unique opportunity to study cancer outcomes in a high 

risk population. As one of the pre-specified outcomes, we investigated whether participants 

randomly assigned to the intensive lifestyle intervention (ILI) had reduced cancer incidence 

and/or cancer mortality compared to the control group that received diabetes support and 

education (DSE).

METHODS

Study Population

Look AHEAD was a randomized controlled trial that recruited 5,145 individuals with 

overweight or obesity and type 2 diabetes from 16 study centers in the United States. 

Individuals were recruited from a variety of sources, including informational mailings, open 

screenings, advertisements and referrals from healthcare professionals (21). The design and 

methods of the Look AHEAD trial have been published previously (22) as well as the 

results for its primary cardiovascular disease (CVD) outcomes (23). The intensive lifestyle 

intervention produced greater reductions in weight and glycated hemoglobin, and greater 

initial improvements in fitness and most cardiovascular risk factors, but did not reduce the 

rate of cardiovascular events. After the main phase of the trial, Look AHEAD-Continuation 

was funded to support additional data collection, including new measures considered to be 

of greatest importance to an aging cohort, to continue analysis of data from the intervention 

phase of Look AHEAD, and to conduct close-out and additional analyses from the Look 

AHEAD-Continuation phase of the trial (see Study Protocol).
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To be eligible, participants had to meet the following criteria: 45–76 years of age, BMI 

>25 kg/m2 (>27 kg/m2 if treated with insulin), glycated hemoglobin (HbA1c) <11% (97 

mmol/mol), blood pressure <160/100 mmHg, triglyceride level <600 mg/dL, and successful 

completion of a maximal graded exercise test. Patients with cancer requiring treatment in 

the past five years, except for non-melanoma skin cancers, were not eligible for the trial. 

Participants were randomly assigned to an intensive lifestyle intervention (ILI) or to a 

diabetes support and education program (DSE). All participants provided informed consent 

and local institutional review boards approved the protocols. For the analysis of cancer 

outcomes, 4,859 trial participants who had not reported a diagnosis of cancer at baseline 

(except for non-melanoma skin cancer) were included (Figure 1).

Randomization

Between August 22, 2001, and April 30, 2004, patients were randomly assigned (1:1) to ILI 

or DSE, by a web-based data management system at the coordinating center at Wake Forest 

School of Medicine (Winston-Salem, NC, USA). Randomization was stratified by clinical 

center, with random block sizes. Allocation was concealed to study staff; the assignment 

was revealed only after the participant was enrolled in the clinical trial. Data were collected 

by trained, certified staff who were masked to the intervention. Outcomes assessors and 

laboratory staff were masked to treatment, but participants and interventionists were not 

masked because the intervention was behavioral (24).

Interventions

The intensive lifestyle intervention (ILI) was designed to achieve and maintain weight loss 

of at least 7% by facilitating reduced caloric intake and increased physical activity. The 

program included both group and individual counseling sessions, occurring weekly during 

the first 6 months, followed by 3 sessions per month for the second 6 months and twice-

monthly contact and regular refresher group series and campaigns in years 2 to 10. Specific 

intervention strategies included a calorie goal of 1,200 to 1,800 kcal per day (with <30% 

of calories from fat and >15% from protein), the use of meal-replacement products, and at 

least 175 minutes of moderate-intensity physical activity per week. For the DSE comparison 

group, diabetes support and education was provided, featuring three group sessions per year 

focused on diet, exercise, and social support during years 1 through 4. In subsequent years, 

the frequency was reduced to one session annually. Details about the intensive lifestyle 

intervention and diabetes education and support program have been published elsewhere 

(25–26). The ILI and DSE programs were led by lifestyle counselors who were registered 

dieticians, behavioral counselors, or exercise specialists.

Participants in both the ILI and DSE groups were provided routine medical care by their 

own health care providers. The intervention began at enrollment (2001–2004) and ended in 

2012 due to futility on the primary CVD outcome. The study continued after the intervention 

stopped; this analysis used data collected through January 2015. The mean [range] lengths 

of intervention for ILI and DSE participants included in the analyses for this manuscript 

were both 9.8 [8.4, 11.1] years.
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Outcomes

At annual visits, certified staff members measured weight, height, waist circumference, 

and blood pressure, along with assessing medication use and obtaining blood samples 

for analysis at a central laboratory. During annual visits and telephone calls every 6 

months, staff members queried participants about all new diagnoses, medical events, 

and hospitalizations. Cancer incidence was one of the pre-specified tertiary outcomes in 

Look AHEAD-Continuation (see Study Protocol). Cancer was listed in the study outcome 

form; information related to outpatient cancer care visit and cancer hospitalizations were 

additionally collected. Medical records were reviewed for all self-reported medical events 

including cancers and cancer deaths, with adjudication according to standard criteria by a 

central panel of physicians. For mortality, death certificates, hospital records for inpatient 

deaths, relevant emergency department records, and/or autopsy reports were collected. For 

deaths occurring as an outpatient (including pronounced dead in emergency department), an 

informant interview was conducted and the most recent hospital records prior to the death 

were reviewed. Staff obtaining and adjudicating all outcome measures were masked to study 

group assignment.

Cancer incidence was defined as the first reported occurrence of a malignant tumor other 

than non-melanoma skin cancer. Before conducting cancer-related analysis, we pre-defined 

obesity-related cancers based on the list published by the IARC Working Group in 2016 

(18) as having sufficient evidence to be associated with high BMI and included cancers 

of the esophagus, colon, rectum, kidney, pancreas, uterus, ovary, post-menopausal breast, 

stomach cardia, liver, gallbladder, meningioma, thyroid, and multiple myeloma. Since we 

did not collect data on specific region of a tumor, we were not able to differentiate cancers 

in the gastric cardia from other stomach cancers. Similarly, biopsy reports were not always 

available; cancer stage and pathology were not ascertained in all cases. We were not able 

to differentiate esophageal adenocarcinoma from squamous cell carcinoma. There were no 

meningioma cases in the study.

Statistical Analysis

Analysis of the cancer outcomes was conducted on an intention-to-treat basis. Baseline 

characteristics were compared between the ILI and DSE groups using t-tests for continuous 

variables or chi-square tests for dichotomous variables. Follow-up time, in person-years, was 

determined for each participant using the difference in date of randomization to date of first 

cancer diagnosis (or cancer death for mortality analyses). Censoring dates were calculated 

using date of death from other causes, the last available follow-up, or the end of follow-up 

for this analysis (January 23, 2015).

Our primary analyses examined the effect of ILI on: 1) overall cancer incidence; 2) obesity-

related cancer incidence; and 3) overall cancer mortality. Our secondary analysis considered 

site-specific cancer incidence. We hypothesized the impact of ILI on cancer incidence might 

be greater among women based on results from previous studies (3) (6); thus we additionally 

stratified analyses by gender and tested for a gender interaction.
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Cumulative cancer incidence and cumulative cancer mortality was calculated using Kaplan-

Meier estimates. Cox proportional hazards models were subsequently used to calculate 

hazard ratios (HRs), 95% confidence intervals (CIs), and two-sided p-values for cancer 

incidence and cancer mortality comparing the ILI group to the DSE group. In order to 

examine the heterogeneity of any possible effects on cancer incidence and cancer mortality, 

we conducted post-hoc analysis to test treatment-subgroup interactions for race/ethnicity, 

baseline BMI (<35 vs. >=35 based on the median), smoking status (ever vs never), and age 

(<58 vs. >=58 based on the median). Proportional hazards assumptions were verified for 

each model and results were not adjusted for multiple comparisons. A sensitivity analysis 

on overall cancer incidence and obesity-related cancer incidence were conducted using 

the Fine and Gray method. A p-value less than 0.05 was considered to indicate statistical 

significance. All analyses were performed using SAS version 9.4 (Cary, NC).

RESULTS

Baseline characteristics are shown in Table 1 by intervention assignment. Characteristics of 

the participants included in this analysis did not differ by randomization assignment, except 

for small differences in systolic and diastolic blood pressure, HbA1c, and family history 

of diabetes. The distribution of variables in this study population was similar to that in the 

original Look AHEAD cohort (11). Baseline characteristics by sex and by study arm are 

shown in Table S1 (see Supplementary Results).

Participants in the ILI group had significantly greater reductions in weight than those in 

the DSE group (Figure S1 in Supplementary Results). Differences in mean weight loss 

(expressed as kg and percentage) were largest at 1 year (8.73 ± 7.54 kg (8.6% ± 6.8%) in 

the ILI group vs. 0.75 ± 5.00 kg (0.7% ± 4.8%) in the DSE group) but remained significant 

throughout the trial. After 12 years of follow-up, the mean weight loss from baseline was 

6.84 ± 10.96 kg (6.5% ± 9.9%) in the ILI group and 4.87 ± 12.28 kg (4.6% ± 11.5%) in the 

DSE group.

During a median follow up of 11 years, 684 participants developed cancer of any type (332 

in the ILI group and 352 in the DSE group; Figure 2a), with corresponding overall cancer 

incidence rates of 13.2 and 14.2 per 1,000 person-years, respectively (HR 0.93, 95% CI, 

0.80 to 1.08) (Table 2). The incidence rates of obesity-related cancers were 6.1 and 7.3 per 

1,000 person-years in ILI and DSE, respectively, with hazard ratio of 0.84 (95% CI, 0.68 to 

1.04.). There was no difference for cancers not related to obesity (HR 1.02, 95% CI 0.83 to 

1.27). The Kaplan-Meier survival curves show that the incidence of obesity-related cancers 

in the intervention group was lower throughout the follow-up period, but the difference 

between two groups did not achieve statistical significance (Figure 2b). The intervention 

effect on obesity-related cancer incidence did not differ between men and women (p= 0.68 

for interaction). The corresponding hazard ratios stratified by sex were 0.78 (95% CI, 0.51 

to 1.19) and 0.86 (95% CI, 0.67 to1.10) in men and women, respectively. A total of 80 

participants in the ILI group and 85 in the DSE group died of cancer during follow-up 

(Figure 2c), corresponding to cancer mortality rates of 3.0 and 3.2 per 1,000 person-years, 

respectively (HR= 0.92, 95% CI, 0.68 to 1.25) (Table 3).
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Post-hoc analyses to test treatment-subgroup interaction for race/ethnicity, baseline age, 

BMI, and smoking status were conducted to examine the heterogeneity of any possible 

effects on overall cancer incidence, obesity-related cancer incidence, and cancer mortality. 

None of the interactions was statistically significant. Figure 3 showed results from subgroup 

analysis of obesity-related cancer incidence.

Results from site-specific analyses were shown in Supplementary Results (Table S2–S7). 

Moreover, in the sensitivity analysis incorporating competing risk from death for overall 

cancer incidence and obesity-related cancer incidence, the results were almost identical.

DISCUSSION

We compared the cancer incidence and mortality of individuals with overweight or obesity 

and type 2 diabetes who were randomly assigned to a 10-year intensive lifestyle intervention 

(ILI) designed for weight loss with those assigned to a control regimen of diabetes 

support and education (DSE). After a median follow-up of 11 years, the intensive lifestyle 

intervention was not associated with significant reduction in overall cancer incidence or 

cancer mortality, likely due to insufficient power for either outcome. We found that the 

intensive lifestyle intervention lowered incidence of obesity-related cancers (HR=0.84, 95% 

CI, 0.58 to 1.04). The relatively small number of cancer cases likely increased the 95% 

confidence intervals to include 1. Since we did not collect data on specific region of a tumor 

(e.g. cardia of stomach, esophageal adenocarcinoma) where associations are very strong 

with obesity), the misclassification may lead to under-estimating the intervention effect.

Obesity is associated with metabolic and endocrine disruptions, which include alterations 

in sex hormone metabolism, insulin and insulin-like growth factor signaling, and 

inflammatory pathways (27–29). Weight loss decreases intra-abdominal fat and the levels 

of the endogenous insulins sensitizer adiponectin which, in turn, improves insulin, pro-

inflammatory cytokines, and may lead to lower cell proliferation and a lower likelihood 

to develop cancers (30–31). Evidence from clinical trials in overweight or obese 

postmenopausal women demonstrated weight loss through caloric restriction diet with or 

without exercise resulted in favorable effects on serum sex hormone (32 and 33), improved 

insulin resistance (34), reduced inflammatory biomarkers (35, 36), oxidative stress (37), 

and angiogenesis (38). These underlying mechanisms provided molecular and endocrine 

evidence supporting the hypothesis that weight loss may reduce the risk of obesity-related 

cancers.

Epidemiological studies also suggested that intentional weight loss positively affects these 

mechanisms (2) as well as reduces cancer risk. The Nurses’ Health Study, which included a 

total of 87,143 postmenopausal women followed up for up to 24 years, found women who 

had lost 10 kg or more since menopause and had never used postmenopausal hormones were 

at a lower risk of breast cancer than those who did not lose weight (RR, 0.43; 95% CI, 0.21–

0.86; P = 0.01) (3). In our study, women randomized to the weight loss intervention had a 

22% reduced risk of postmenopausal breast cancer, but the association was not statistically 

significant (HR, 0.78; 95% CI, 0.56, 1.09). Compared to the Nurses’ Health Study, our 

study had far fewer cases and the average amount of weight loss was about 6 kg in the 
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intervention group, compared to ≥10 kg observed in the NHS showing reduced cancer risk. 

The relative moderate weight loss in the ILI arm may not be enough to mitigate cancer risks. 

Nonetheless, the subset of those losing ≥10 kg in the Nurses’ Health Study in the absence 

of a study intervention are not comparable to participants in the intervention group of a 

randomized clinical trial.

The Women’s Health Initiative (WHI) observational study, which included 58,667 

postmenopausal women with 12 years of follow-up, found that when compared with women 

who were weight stable (±5%), those who lost ≥5% had a significantly lower obesity-related 

cancer risk (HR, 0.88; 95% CI, 0.80 to 0.98) (13). This magnitude was similar to the effect 

size observed in our study.

The Swedish Obese Subjects (SOS) study involved 2,010 patients with obesity (BMI ≥34 

kg/m2 in men and ≥38 kg/m2 in women) who underwent bariatric surgery and 2,037 

matched controls, but treatment was not assigned at random, complicating analyses of 

outcomes among those who did or did not undergo surgery. Over 10 years, compared to 

the control group, the incidence rate of cancer was 33% lower in the surgery group (HR 

0.67, 95% CI 0.53–0.85). However, the reduced risk of cancer was seen only in women 

(HR 0.58, 95% CI 0.44–0.77), but not in men (HR 0.97, 95% CI 0.62–1.52) (6). Cancer 

risk was reduced in some obesity-related cancer sites including ovary, colorectal, breast, 

and endometrial, but site-specific numbers were small and the site-specific differences were 

not statistically significant. Unlike the SOS Study, our trial did not observe a significant 

sex-intervention interaction on obesity-related cancer. In a study that included 6,596 Utah 

patients who had gastric bypass and 9,442 controls who were matched with surgery patients 

by sex, age, and BMI categories (7), obesity-related cancer incidence (HR=0.62, 95% CI, 

0.49 to 0.78) and cancer mortality (HR = 0.54; 95% CI, 0.32–0.90) were significantly lower 

in the surgical group compared to controls after a mean of 12.5-years of follow-up. The 

large reductions may be partly due to unaccounted residual confounders since the surgery 

group had better education, socioeconomic status, access to care, and health at baseline than 

the controls. Even though meta-analysis(5) showed patients undergoing bariatric surgery 

had reduced cancer risk, the number and quality of these studies were insufficient for 

conclusions. Furthermore, the Look AHEAD participants were older at baseline (average 58 

years) than patients included in bariatric surgery studies. Our findings pose the unanswered 

question of whether intentional weight loss should be provided earlier in life to achieve 

significant benefit on cancer prevention.

The World Cancer Research Fund has estimated that in the United States, excess adiposity 

accounts for about 17% of the risk for postmenopausal breast cancer, 15–17% for colorectal 

cancer, 20–28% for kidney cancer, and 17–20% for pancreatic cancer(39). The risk 

reduction observed in the Look AHEAD Trial, though non-significant, is of a similar 

magnitude as would be expected if most of the excess cancer risk imparted by obesity were 

reversible with moderate amounts of intentional weight loss. Indeed, lifestyle intervention 

achieved a smaller magnitude of intentional weight loss as compared to bariatric surgery, but 

the non-invasive, public health approach is meaningful at the population level. In addition, 

the hypothesis of greater effect of the ILI in prevention of obesity-related cancers as a group 
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than other cancers was observed. Additional cancer outcomes could accrue with a longer 

follow-up in Look AHEAD participants.

Many studies have supported an association between increased BMI near the time of cancer 

diagnosis and reduced survival in patients with breast cancer (40), whereas evidence for 

other cancers has been limited. Large-scale, ongoing clinical trials of weight loss in breast 

cancer survivors, such as the Breast Cancer Weight Loss (BWEL) study (41), will shed light 

on the impact of weight loss on breast cancer recurrence and survival.

Studies have suggested that certain glucose-lowering medications, including metformin, 

thiazolidinediones, insulin, and incretin-based therapies, are associated with decreased 

or increased risk of cancer. Data from randomized clinical trials are very scant due to 

relatively short follow-up times in trial settings. Results from observational studies have 

been heterogeneous; many studies suffered from biases, particularly time-related biases and 

confounding by indication (42). In addition, most patients with diabetes, like participants 

in the Look AHEAD Trial, were treated with one or more medications, making it difficult 

to assess independent associations of individual medication. Continuous monitoring of the 

cancer issues related to anti-diabetes medications are still required.

To our knowledge, this study is the only randomized clinical trial that has examined long-

term cancer outcomes in an intensive lifestyle intervention focused on weight loss. Cancer 

outcomes were pre-specified and underwent careful adjudication. Nonetheless, there are 

several limitations. The Look AHEAD trial was limited to adults with type 2 diabetes and 

high BMI at baseline. Whether these findings can be generalized to all adults with excess 

adiposity is not known. Another limitation of the Look AHEAD trial was the insufficient 

number of many site-specific cancers, which generated site-specific results that must be 

viewed with caution. We did not have complete information on cancer stage at diagnosis, 

which limited the opportunity to investigate if the intervention was associated with a 

differential stage of cancer. Pooled-data from weight loss trials with long-term follow-up 

will be useful in assessing the effect of weight loss on cancer risk. To that end, future 

long-term trials of weight loss should include obesity-related cancers as a pre-specified 

end-point for adjudication. Finally, participants in the DSE comparison group also received 

some intervention and lost weight over the study period, which may reduce obesity-related 

cancer risks and explain some of the non-significant results.

This study showed that an intensive lifestyle intervention aimed at weight loss lowered 

incidence of obesity-related cancers by 16% in adults with overweight or obesity and type 2 

diabetes. Although the result was not statistically significant, this finding provided evidence 

that patients with obesity can reduce their cancer risk through weight loss.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Study Importance

• Observational studies show clear associations between obesity and risk of 

some cancers, but there have been no clinical trials to date that have evaluated 

the effects of intensive lifestyle intervention for weight loss on the risk of 

incident cancer or cancer mortality.

• Data from the Look AHEAD Trial indicated an intensive lifestyle intervention 

aimed at weight loss lowered incidence of obesity-related cancers by 16% in 

adults with overweight or obesity and type 2 diabetes. The 95% confidence 

interval did cross 1.0, but that was likely due to the insufficient sample size.

• Future trials need to be adequately powered to test weight loss effects on risk 

of specific obesity-related individual cancers.
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Figure 1: 
Flowchart for screening, randomization, and cancer analysis
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Figure 2a: 
Cumulative incidence of all cancers
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Figure 2b: 
Cumulative incidence of obesity-related cancers
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Figure 2c: 
Cumulative probability of cancer mortality
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Figure 3: 
Hazard ratios (95% CI) of obesity related cancer for randomization arm in subgroups
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Table 1.

Baseline Characteristics of the Study Participants included in the Cancer Outcomes Analysis

Characteristics DSE
(N = 2424)

ILI
(N = 2435)

Age (years) 58.7±6.82 58.42±6.76

Female 1439 (59.36) 1440 (59.14)

Race

 African American 381 (15.72) 383 (15.74)

 White 1516 (62.54) 1522 (62.53)

 Hispanic 332(13.7) 331 (13.6)

 Other 195(8.04) 198(8.13)

Education

 <13 years 493 (20.89) 483 (20.2)

 13–16 years 913 (38.69) 891 (37.26)

 >16 years 954 (40.42) 1017 (42.53)

Smoking

 Never 1227(50.77) 1218(50.1)

 Past 1087 (44.97) 1101 (45.29)

 Current 103 (4.26) 112 (4.61)

Drinking

 None/wk 1637 (67.76) 1651 (68.05)

 1–3/wk 460 (19.04) 479 (19.74)

 4+/wk 319 (13.2) 296 (12.2)

Height (feet) 5.49±0.33 5.49±0.32

Weight (lbs) 222.19±41.96 221.71+43.35

BMI (kg/m2) 36±5.77 35.93±6.02

Waist Circumference (cm) 114.08±13.69 113.86±14.35

SBP (mmHg) 129.57±17.08 128.1±17.18

DBP (mmHg) 70.46±9.55 69.9±9.54

HbA1c(%) 7.32±1.21 7.25±1.15

eGFR(mL/min/1.73m2)* 93.94±22.22 94.63±23.16

Cholesterol (mg/dL) 190.28±37.05 191.07±38.34

Triglycerides (mg/dL) 152 (107,217) 154 (110,220)

Insulin Use 385 (16.5) 371 (15.75)

Statin Use 1052(44.5) 1080(45.47)

History of CVD 324 (13.37) 343 (14.09)

Hypertension 2006 (82.76) 2036 (83.61)

Family History of Diabetes 1631 (67.29) 1540 (63.24)

Self-Reported Diabetes Duration (years) 5 (2,10) 5 (2,10)

DSE: Diabetes Support and Education. ILI: Intensive Lifestyle Intervention.

N (%) or mean ± standard deviation (SD) or Median (Q1,Q3). There were no significant differences (P<0.05) between the two groups, except for 
SBP (p<0.01), DBP (p=0.04), HbA1c (p=0.04) and family history of diabetes (p<0.01).
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*
eGFR calculated by Modification of Diet in Renal Disease (MDRD) Study equation
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Table 2.

Cancer incidence by study arm in 4,859 Look AHEAD participants

DSE ILI

Number
of Events Rate* Number

of Events Rate* HR (95% Cl) P-valueCancer Type

All Cancers 352 14.2 332 13.2 0.93(0.80, 1.08) 0.32

 Obesity Related
¶ 185 7.3 158 6.1 0.84(0.68, 1.04) 0.10

 Non-Obesity Related 167 6.6 174 6.7 1.02(0.83,1.27) 0.83

Men

All Cancers 177 18.2 165 16.6 0.91 (0.74, 1.12) 0.38

 Obesity Related
¶ 49 4.8 39 3.7 0.78(0.51,1.19) 0.25

 Non-Obesity Related 128 13.0 126 12.5 0.96(0.75, 1.22) 0.73

Women

All Cancers 175 11.6 167 11.0 0.94(0.76, 1.16) 0.58

 Obesity Related
¶ 136 9.0 119 7.7 0.86(0.67, 1.10) 0.23

 Non-Obesity Related 39 2.5 48 3.0 1.22(0.80,1.86) 0.36

DSE: Diabetes Support and Education. ILI: Intensive Lifestyle Intervention. HR: hazard ratio

*
Rate per 1,000 person-years

¶
Included esophagus, colon, rectum, kidney, pancreas, stomach, liver, gallbladder, thyroid, and multiple myeloma in men and women, and 

additional uterus, ovary, post-menopausal breast in women.
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Table 3.

Cancer Mortality by study arm in 4,859 Look AHEAD participants

DSE ILI

Number
of Events Rate* Number

of Events Rate* HR (95% Cl) P-valueCancer Type

All Cancers 85 3.2 80 3.0 0.92(0.68, 1.25) 0.59

Obesity Related
¶ 45 1.7 42 1.6 0.91(0.60, 1.39) 0.67

Non-Obesity Related 40 1.5 38 1.4 0.93(0.60, 1.45) 0.74

Men

All Cancers 50 4.8 39 3.6 0.75(0.50, 1.15) 0.19

Obesity Related¶ 24 2.3 17 1.6 0.69(0.37,1.28) 0.24

Non-Obesity Related 26 2.5 22 2.1 0.82(0.46, 1.44) 0.48

Women

All Cancers 35 2.2 41 2.6 1.15(0.73, 1.81) 0.54

Obesity Related¶ 21 1.3 25 1.6 1.17(0.65, 2.08) 0.60

Non-Obesity Related 14 0.9 16 1.0 1.13(0.55,2.31) 0.74

DSE: Diabetes Support and Education. ILI: Intensive Lifestyle Intervention. HR: hazard ratio

*
Rate per 1,000 person-years

¶
Included esophagus, colon, rectum, kidney, pancreas, stomach, liver, gallbladder, thyroid, and multiple myeloma in men and women, and 

additional uterus, ovary, post-menopausal breast in women.
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