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Abstract

Objective—This study aimed to quantify functional status (FS) trajectories pre- and post-

diagnosis of cancer, FS trajectories among cancer-free individuals, and factors affecting FS.

Materials and Methods—Self-reported FS, scored from 0 (worst) to 100 (best), of 

Atherosclerosis Risk in Communities (ARIC) Study cohort participants diagnosed with incident 

cancer (lung (N=303), breast (N=374), prostate (N=529), colorectal (N=228)), and cancer-free 

participants (N=11,155) over 15 years was examined. FS was evaluated in two ways: 1) until 

death or follow-up year 15 (Model 1) and 2) same as survivorship model except that a FS value of 
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zero was used for assessments after death to follow-up year 15 (Model 2). Mean FS at discrete 

time points were used to generate FS trajectories. Differences in repeated measures of FS were 

assessed using linear growth models.

Results—Within one year after diagnosis, FS scores declined compared to the cancer-free group, 

except for prostate cancer. FS continued to decline beyond one year after lung or colorectal cancer 

diagnosis. FS was lower in all cancer groups, except prostate, compared to the cancer-free group 

(Model 1: lung -4.76, breast -2.28, colorectal -2.55; Model 2: lung -2.36, breast -2.46, colorectal 

-2.31). Predictors of decreased FS score independent of cancer diagnosis included low education, 

comorbidities, obesity, smoking, lack of health insurance, and age.

Conclusion—FS in all incident cancer groups declined during the first year post-diagnosis, 

which could be due to intensive treatments. Targeting factors related to FS declines could improve 

health outcomes for patients with cancer.
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Introduction

The long-term impact of cancer on patients' lives is often assessed utilizing clinical 

endpoints such as remission and survival. However, these measures do not capture the 

impact of cancer on an individual's health-related quality of life (HRQoL). Studies have 

shown that the majority of patients value quality of life at least as much as they value length 

of life [1, 2]. Functional status (FS) is a component of overall HRQoL and is defined as the 

ability to perform self-care, self-maintenance and physical activities [3]. FS has been shown 

to predict survival in patients with lung cancer [4, 5]. Assessment of a person's FS can 

identify risk of frailty and mobility impairment that is independent of disease status, as well 

as the impact that a disease may have on a person's lifestyle, and provides a measure for a 

person's need for care [6-9]. Various instruments measure FS, either through self-report 

questionnaires or direct patient observation [6]. While a few recent studies measure HRQOL 

across the cancer continuum [10-12], most studies are limited to highly selected patient 

populations, have relatively short follow-up time, or assess measurements only after the 

diagnosis has occurred [13-15]. Little information is available about FS across the cancer 

continuum, especially the time leading up to a cancer diagnosis. To our knowledge, no 

studies are published that examine long-term follow-up of FS trajectories among multiple 

incident cancer types, pre- and post-cancer event.

In the present study, we used data from a large community-based cohort study, to quantify 

trajectories of self-reported FS pre- and post-diagnosis of incident cancer, trajectories of FS 

among cancer-free individuals, and factors affecting change in FS.
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Materials and Methods

Participants

The Atherosclerosis Risk in Communities (ARIC) study was established through probability 

sampling of four communities: Forsyth County, North Carolina; Jackson, Mississippi; 

suburbs of Minneapolis, Minnesota; and Washington County, Maryland [16]. This 

prospective cohort of 15,792 men and women, aged 45-64 years at initial exam (1987-1989) 

has been followed through ongoing event surveillance, annual follow-up telephone 

interviews and in-person examinations. Efforts were made in ARIC study recruitment to 

ensure cohort representativeness [17], and annual follow-up response rates were at least 90% 

[18].

FS was measured during annual telephone interviews conducted during the years 

1992-2005. Due to staggered enrollment over a three year period, the initiation of the FS 

measure was also completed over a three year period from 1992-1995. Therefore, we created 

a three-year, 1992-1995, baseline for this specific analysis.

From the group of 14,809 ARIC study members with known FS measures at baseline, we 

excluded those with self-reported race other than white or black (n=47), blacks residing in 

the Minnesota or Maryland study communities (n=46), participants with prevalent cancer 

(reported by self, cancer registry, or medical records as being diagnosed with cancer prior to 

the 1992-1995 FS baseline, n=1,232), participants with incident cancer other than lung, 

female breast, prostate, or colorectal cancer (n=891), individuals with an unclear date of 

cancer diagnosis (n=3), and one individual with a diagnosis of two incident cancers on the 

same date (n=1). The final cohort for this analysis included 12,589 participants with a mean 

follow-up time of 12.9 (range 1-15) years. This study was approved by the Institutional 

Review Boards of the participating institutions.

FS Measurement

Self-reported FS was assessed using a modified Rosow-Breslau questionnaire[19], which 

has been shown to have concurrent validity with Katz Activity of Daily Living Scale [20] 

(Pearson r=0.47) and Spector hierarchical scale of instrumental and basic activities of daily 

living scale [21] (Pearson r=0.73) [22]. Test-retest reliability was assessed using a Pearson 

correlation coefficient (Pearson r=0.81) [23]. The modified Rosow-Breslau questionnaire 

consisted of five questions, two of which had two-parts (Table 1). Scores were summed, 

ranging from 0-5. Then the mean score was calculated by dividing by 5. Finally, the mean 

score was multiplied by 100, giving a range from 0 (worst) -100 (best). Factor analysis 

results confirmed that these items measured one underlying factor of FS, which accounted 

for approximately 77% of the covariance observed among the data.

In-person interviews and annual telephone follow-ups provided 162,564 potential FS 

observations. There were 39,912 FS measurements missing (26.4%). For the calendar years 

1992-1998, the FS questions were not administered annually. We imputed the values for 

missing FS scores for up to three consecutive years using the average of the individual 

participant's previous and subsequent year of known FS scores. After 1998, FS was 

ascertained annually through 2005, with imputation conducted only when an observation 
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was missing for one year and complete FS scores were available for both the previous and 

subsequent year of follow-up [12]. As a result, approximately eighty-seven percent 

(N=34,643) of the missing observations were imputed, for a total of 157,295 FS 

observations. If FS was missing and unable to be imputed, the observation remained missing 

in the analysis. We assigned a zero for the missing FS value occurring during the year in 

which the cohort member died. All analyses were run with and without imputation; no 

differences in estimates were noted between the two methods and only the imputed data 

results are presented.

Cancer Ascertainment

Incident cancer among ARIC cohort members occurring between January 1, 1987, and 

December 31, 2005, was ascertained by two methods: linkage to state cancer registries 

and/or medical record review [16, 24]. For this analysis, a diagnosis of incident cancer was a 

cancer diagnosis between FS baseline (1992-1995) and the end of study follow-up (2005). 

Only the first cancer diagnosis was included in this analysis for individuals with multiple 

cancer diagnoses. We analyzed FS among participants who were cancer-free throughout the 

study period (N=11,155), and who developed lung (N=303), female breast (N=374), prostate 

(N=529), and colorectal cancer (N=228). A sensitivity analysis, whereby individuals with a 

secondary cancer diagnosis were excluded, did not substantially alter our results. As we 

could not determine if the secondary cancer diagnosis was a recurrence, metastasis, or new 

primary cancer, we did not exclude individuals with a secondary diagnosis from our 

analyses.

An “event” was defined as the date of cancer diagnosis for the cases. Members of the 

cancer-free group were assigned an “event” date using a random number generator [12, 25]. 

The first allowed event date was the baseline interview date, and the last allowed event date 

was the date of death or December 31, 2005, whichever came first. The distribution of 

cancer diagnoses and cancer-free “events” were similar during follow-up (data not shown). 

FS trajectories (pre- and post-event) for the patients with cancer were compared to the 

cancer-free group to determine if these trajectories differed from what is expected due to 

cancer-free aging. In an attempt to define clinically relevant time intervals, we examined the 

following event time periods: pre-event, within one year post-event, within five years post-

event, and more than five years post-event.

Covariate Measurement and Categorization

Factors influencing pre- and post-event FS trajectories were of interest. Age at the time of 

the annual follow-up was centered at 65 years (average age of cancer diagnosis in the 

cohort), and gender and race/community were included in the analyses. Annual follow-up 

visits were categorized as pre-event (referent), within one year post-event, greater than one 

and less than five years post-event, or five years or more post-event. Variables assessed 

during the initial clinical examination included body mass index (BMI, kg/m2), classified 

into underweight (<18.5), normal (referent, 18.5-<25), overweight (25-<30) or obese (≥30); 

hypertension, present if systolic blood pressure ≥140 mmHg, diastolic blood pressure ≥90 

mmHg, or if taking hypertensive medication within the previous two weeks; cardiovascular 

disease (CVD) including coronary heart disease, heart failure, or stroke determined through 
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a combination of self-report at initial interview, medical record abstraction, and clinical 

diagnosis; self-reported chronic lung disease (chronic bronchitis, emphysema or asthma); 

self-reported diabetes; self-reported high cholesterol; any health insurance versus none; 

current, former, or never (referent) drinker; current, former, or never (referent) smoker; 

physical activity score, ranging from 1 (low) to 5 (high) for physical activity during leisure 

time [26]; educational attainment categorized as less than high school, high school graduate, 

and greater than high school (referent); and frequency of routine physical examination 

categorized as at least once a year (referent), at least once every five years, or less often than 

once every five years/no routine physicals. Period effects [1992-1999 and 2000-2005 

(referent)] captured secular trends [27] that may influence the cancer-FS relationship, such 

as changes in health behaviors and disease treatments.

Statistical Analysis

FS trajectories were evaluated in two ways. First, we captured the FS of individuals 

surviving post-event by including observations through the year of a cohort member's death 

or year 2005, whichever came first (Model 1). Thus, individuals did not contribute 

information after death. Secondly, the FS of the entire cohort, not just the survivors, was 

captured through year 2005, by assigning a zero for each follow-up year occurring after the 

cohort members' death (Model 2). Model 2 resulted in an additional 9,033 observations 

being assigned a score of zero. Model 1 evaluates the impact of factors on FS among 

survivors, and Model 2 examines the factors associated with the FS among the entire cohort.

Cancer-specific FS, assessed three years pre-event through ten years post-event, was 

regressed at each year interval on study covariates to generate estimates of adjusted FS and 

standard errors (PROC GLM, SAS 9.2, Cary, NC) [28]. For FS changes occurring during the 

three years prior to event, one year post-event, and five years post-event, linear regression 

models were used to evaluate differences in FS and report 95% confidence intervals (95% 

CI) between the incident cancer groups and the cancer-free group adjusting for age. The 

change in age-adjusted FS between the year of the event and one year later was used to 

calculate how much of the one year post-event FS decline in the cohort was attributable to 

death.

We also fit individual unconditional linear growth models, accounting for repeated measures 

of FS (PROC MIXED, SAS 9.2, Cary, NC), to examine the associations between covariates 

and FS and to capture differences in FS changes among the four cancer groups and the 

referent cancer-free group adjusting for initial exam covariates. This model allows 

examination of longitudinal data on individuals over time, where the individual growth 

parameters are examined as random effects and covariates are entered as fixed effects to 

determine their impact on the dependent variable [29]. The variance-covariance matrix is 

unstructured.

To determine the fit of a linear model for the data, we examined plots of mean FS across 

age; the plots were linear. Therefore, the linear models were utilized for analysis. Tests of 

significance were two-sided, and a p-value of 0.05 was considered statistically significant. 

All analyses were conducted using SAS version 9.2 (SAS Institute, Cary, NC).
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Results

As shown in Table 2, the cancer groups were older than the cancer-free group. Not 

accounting for age, the mean baseline FS score for the cancer-free group was 83.3, whereas 

lung cancer cases had the lowest average baseline FS score of 77.4. The proportion of 

current smokers and individuals with low educational attainment was similar between the 

cancer-free and cancer groups, with the exception of lung cancer. Not undergoing routine 

physical exams was more common in the lung cancer (37.7%) and prostate cancer (34.8%) 

groups than in the cancer-free group (32.8%). Colorectal cancer cases had the highest 

percentage of uninsured (13.2%).

Figure 1 shows the mean age-adjusted FS scores among the four cancer groups and the 

cancer-free group pre- and post-event. The average FS scores three years prior to the event 

were highest in the prostate cancer group and lowest in the lung cancer group. In Model 1 

(Figure 1A), mean FS for the prostate and breast cancer groups returned to roughly pre-

event levels 4-7 years after diagnosis, but not for the lung and colorectal cancer groups. In 

Model 2 (Figure 1B), one year post-event FS remains stable (between follow-up years 1 and 

2) among the prostate, breast, and colorectal groups followed by subsequent declines.

Table 3 examines FS declines among the cancer groups and the cancer-free group in Model 

1. The largest average FS decline in the three years pre-event compared to the cancer-free 

group occurred in the lung cancer group (β=-3.64, p=0.002). For example, the average FS 

slope from three years before event up until event is 3.64 FS points less among the lung 

cancer group compared to the cancer-free group. Therefore, the FS is significantly lower in 

the lung cancer group than the cancer-free group leading up to event. Large, statistically 

significant (p<0.001) declines in FS score were noted among all cancer groups in the year 

following the cancer event. Within the first post-event year, the smallest average decline in 

FS score occurred among the prostate cancer group (β=-2.66), while the largest average 

decline occurred among the lung cancer group (β=-33.16). The percent decline in FS due to 

death within one year after event was 50.0% for lung, 24.5% for colorectal, 17.7% for 

breast, and 14.7% for prostate cancer. In the five-year post-event period, the largest average 

decline occurred among lung cancer cases (β=-19.86, P<0.0001) compared to the cancer-free 

group.

Fitting an individual unconditional linear growth model to the data (Table 4), lung cancer 

(versus the cancer-free group) predicted a decrease of -4.76 and -2.36 points in FS score for 

Models 1 and 2, respectively, controlling for covariates. For example in Model 1, the 

average FS is 4.76 FS points less among the lung cancer group compared to the cancer-free 

group. Breast and colorectal cancer were also associated with FS decline, while prostate 

cancer was associated with an increased FS score for both Models 1 (1.88) and 2 (3.33). 

Both diabetes and CVD at initial exam were associated with a significantly decreased FS 

score, independent of the FS declines due to cancer diagnosis and aging. Other predictors of 

decreased FS score included other comorbidities, low educational attainment, obesity, 

smoking, lack of health insurance, and age.
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Discussion

To date most HRQoL studies have data on individuals with cancer cross-sectionally or post-

diagnosis only [13-15]. The novel contribution of this study is utilization of long-term data 

on both pre- and post-diagnosis FS trajectories for four cancer types and a cancer-free group 

of individuals from the same US-based cohort. These findings illustrate that the overall 

impact of cancer in the population is underestimated if only examined among survivors, 

although the extent of underestimation varies by cancer type. Overall, FS trajectories decline 

dramatically within one year after cancer diagnosis. Other predictors of decreased FS score 

included low educational attainment, comorbidities, obesity, smoking, lack of health 

insurance, and age. The current study also analyzed data separately for survivors (Model 1) 

and contrasted results to a model in which we attempted to capture FS of the entire cohort 

overall by including observations for members who were deceased (assigning a FS score of 

0; Model 2). We observed a lower impact of cancer on FS in Model 1 as compared to Model 

2. To our knowledge, this is the first report that examines FS among patients with lung, 

breast, prostate, and colorectal cancer utilizing both analysis strategies.

Our study is in accord with two other longitudinal studies which examined self-rated health 

[25, 30]. We believe the FS decline in the cancer-free group is representative of usual health 

declines associated with aging. All cancer groups showed greater pre-event decline in FS 

score than the cancer-free group. This highlights a need for routine assessment of functional 

status by primary care physicians, which would allow declines in functional status to be 

addressed earlier to help preserve function. As patients with lung cancer had significant 

declines in functional status in the three years pre-event, compared to the cancer-free 

participants, monitoring of functional status could be particularly important for individuals 

at high-risk for lung cancer (e.g., current and former smokers). The post-event decline in the 

cancer-free group may be explained by post-event deaths and decline due to aging and 

comorbidities. We observed the largest decreases in FS occur within the first year of cancer 

diagnosis, when most patients with cancer are undergoing treatment that can be invasive 

(e.g., surgery) or have severe side effects (e.g., associated with chemotherapy or radiation). 

As individuals complete treatment during the first year post-diagnosis, the side effects of 

treatment begin to resolve. We could not directly test this hypothesis, however, as 

information on courses of treatment are not available. The steep post-event decline is also 

partially attributable to deaths within one year after the event; the percentage drop from 

death within one year after event ranged from 14.7% for prostate cancer to 50.0% for lung 

cancer. The higher percentage drop due to death among those with lung cancer is expected, 

as the overall five-year survival is much lower for lung than for prostate cancer [31]. 

Participants with lung and colorectal cancer did not return to their pre-event levels of FS 

after cancer diagnosis in Model 1. This is likely due to mortality or decreased physical 

health status due to disease.

In Model 1, study participants who survived five or more years post-event began to return to 

levels of FS similar to their pre-event FS levels. As long-term cancer survivors' FS begins to 

increase, interventions to help them return to their pre-cancer FS more quickly could be 

advantageous. Model 2 shows continual declines in FS for ARIC cancer participants and 

poorer long-term FS for participants with cancer than the cancer-free group due to all-cause 

Petrick et al. Page 7

J Geriatr Oncol. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



mortality. Specifically, this model shows which cancers have the worst overall post-

diagnosis FS (i.e., lung and colorectal) when accounting for mortality. Clinically meaningful 

decline for the FS scale that we utilized have not been formally assessed. However, a recent 

study reported clinically meaningful differences of 2-3 points for another FS scale [32]. A 

diagnosis of lung, breast, or colorectal cancer was associated with a FS score that was lower 

than the FS score in the cancer-free group. Prostate cancer was not associated with a lower 

FS score. This may be due to the fact that a majority of prostate cancers are diagnosed via 

prostate-specific antigen screening (PSA), which leads to earlier diagnosis and possibly 

overdiagnosis [33]. Many of these patients exhibit no symptoms at the time of diagnosis; 

therefore prostate cancer diagnosis would have less impact on FS. Breast and colorectal 

cancer also have wide-spread screening programs, but overdiagnosis is thought to be most 

prevalent in prostate cancer [34]. Additionally, unlike many other cancer types, prostate 

cancer is frequently treated with watchful waiting or active surveillance [35]. Thus, 

participants with prostate cancer are less likely than the other cancer types to receive 

surgery, chemotherapy, or radiation, which were hypothesized to account for much of the 

decline in functional status, particularly in the first year post-diagnosis.

Other comorbidity predictors of decreased FS that are independent of cancer diagnosis 

included diabetes, CVD, and chronic lung disease. Diabetes has been associated with 

impaired FS [36]. This could be in part due to higher CVD among patients with diabetes 

[37]. Both CVD and chronic lung disease have been shown to impact FS by reducing 

patients' ability to perform activities that require a high aerobic capacity [38, 39]. Targeting 

these comorbidities, which are related to declines in FS both pre- and post-event, could 

improve health outcomes, specifically HRQoL, for patients with cancer.

These results are limited by lack of cancer stage and grade, time-varying covariates, and 

lagged baseline. FS trajectories may differ by stage and grade, with later stage and higher 

grade tumors potentially having greater initial post-diagnosis declines partially due to higher 

mortality rates and more aggressive treatments. However, a study of patients with lung 

cancer failed to find an association between initial tumor stage and self-reported HRQoL 

[40]. Additionally, we utilized covariates assessed at ARIC study initial exam, and we did 

not account for time-varying covariates. Future studies should examine the effects of cancer 

on FS accounting for tumor stage and grade and time-varying covariates. Finally, FS was 

not assessed until 1992, and the ARIC study began in 1987. Therefore, the participants in 

this analysis might be healthier, as they had to survive at least five years to be included in 

this analysis. In another analysis of the ARIC cancer cohort examining the impact of self-

rated health, which was measured from initial exam in 1987, results were similar [30]. Thus, 

we think it is unlikely that the lagged baseline biased our results.

While FS is a good indicator of ability to perform self-care, self-maintenance and physical 

activities, the ARIC study did not collect annual measurements of other HRQOL domains. 

Therefore, the extent to which FS is associated with physical or mental health cannot be 

ascertained. Additionally, the measure of FS utilized in the ARIC cohort was focused on 

physical functioning and does not encompass all activities of daily living, such as bathing, 

dressing, toileting, transferring, continence, and feeding [3, 20]. Other FS measures are often 

more narrow in scope, focusing on one particular aspect of functional disability, or are so 
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comprehensive that they are prohibitive to use due to time constraints in a large study, such 

as ARIC [41].

This study uses the ARIC cohort data, which is a large, observational, community-based 

study with information on long-term follow-up with information on covariates and 

comorbidities. Using data from this cohort for our analysis allows us to examine the changes 

and trajectories of FS for participants living with cancer compared to the cancer-free group. 

Additionally, the health history in the ARIC cohort identified important conditions (e.g., 

CVD and diabetes) that showed comparable or more severe effects on FS than a cancer 

diagnosis. By imputing missing FS values, overestimation of the association may be avoided 

and provide a more complete picture of FS [25]. Lastly, longitudinal data on health history 

allowed us to exclude prevalent cancer at baseline that could downwardly bias FS 

trajectories for incident cancer.

In conclusion, most patients diagnosed with cancer can expect declines in FS in the year 

after their diagnosis, but among long-term cancer survivors, FS begins to return to pre-

cancer levels. The degree of decline varies by cancer type and could be affected by 

comorbidities. Addressing comorbidities that have significant impact on FS should be 

examined as factors potentially influencing treatment decisions. Targeting factors related to 

declines in FS both pre- and post-event could improve health outcomes, specifically 

HRQoL, for patients with cancer.
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FS functional status

HRQoL health-related quality of life

ARIC Atherosclerosis Risk in Communities

BMI body mass index

CVD cardiovascular disease

Petrick et al. Page 12

J Geriatr Oncol. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 1. 
Trajectory of function status pre- and post-event in the Model 1, adjusted for age: The ARIC 

Study, 1992-2005.
aContact year 1 is considered the event follow-up. Event date occurs between contact years 

0 and 1.
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Figure 2. 
Trajectory of function status pre- and post-event in the Model 2, adjusted for age: The ARIC 

Study, 1992-2005.
aContact year 1 is considered the event follow-up. Event date occurs between contact years 

0 and 1.
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Table 1

Functional status questions, response options, and scoring: The ARIC Study, 1992-2005.

Response and Score

Yes No

1. Are you able to do heavy work around the house, like shoveling snow or washing windows, walls or floors without 
help?

1 0

2. Are you able to walk up and down stairs to the second floor without help? 1 0

3. Are you able to walk half a mile without help? That's about 8 ordinary blocks. 1 0

4. Are you able to go to work? (If no, skip question 4a) 0.5 0

4a. During the past 4 weeks have you missed work for at least half a day because of your health?a 0 0.5

5. Are you able to do your usual activities, such as work around the house or recreation? (If no, skip question 5a) 0.5 0

5a. During the past 4 weeks have you had to cut down on your usual activities (such as work around the house or 
recreation) for half a day or more because of health?a

0 0.5

a
If a participant skips this question due to responding “No” to question 4 or 5, they receive a score of 0 for question 4a or 5a.
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Table 4

Predictors of functional status: The ARIC Study, 1992-2005.

Model 1 Model 2

Estimate 95% CI Estimate 95% CI

Intercept 82.72* 81.08, 84.37 82.75* 80.72, 84.78

Cancer (vs. cancer-free)

 Lung -4.76* -7.04, -2.47 -2.36 -5.16, 0.45

 Female Breast -2.28* -4.25, -0.31 -2.46* -4.88, -0.03

 Prostate 1.88* 0.19, 3.57 3.33* 1.24, 5.42

 Colorectal -2.55* -5.02, -0.08 -2.31 -5.36, 0.73

Post-event (vs. pre-event)a

 5+ years post-event -5.24* -5.68, -4.80 -8.69* -9.17, -8.20

 1-5 years post-event -3.16* -3.43, -2.90 -5.17* -5.45, -4.88

 Diagnosis-1 year post-event -3.69* -3.97, -3.41 -5.49* -5.78, -5.20

No Health Insurance (vs. Health Insurance) -3.58* -4.80, -2.37 -4.17* -5.67, -2.67

Body Mass Index (vs. Normal)

 Obese -4.76* -5.67, -3.84 -4.88* -6.01, -3.76

 Overweight -0.47 -1.27, 0.34 -0.89 -1.88, 0.10

 Underweight -4.73* -8.59, -0.86 -3.84 -8.60, 0.92

Smoker (vs. Never)

 Current -5.26* -6.16, -4.37 -5.37* -6.48, -4.27

 Former -0.65 -1.47, 0.17 -0.30 -1.31, 0.71

Drinker (vs. Never)

 Current -0.64 -1.56, 0.27 -1.20* -2.33, -0.07

 Former -1.30 -2.37, -0.22 -1.67* -3.00, -0.35

Educational Attainment (vs. Vocational, College, Grad school)

 High School or Less, no degree -5.57* -6.52, -4.62 -5.12* -6.29, -3.95

 High School Graduate -2.30* -3.08, -1.52 -2.53* -3.49, -1.57

Physical Activity Score 1.31* 0.87, 1.74 1.25* 0.71, 1.79

Male (vs. Female) 3.61* 2.85, 4.37 3.83* 2.88, 4.77

Race/Community (vs. White/NC)

 Black/Mississippi -3.48* -4.56, -2.39 -3.71* -5.05, -2.38

 Black/North Carolina -2.29* -4.37, -0.21 -2.53 -5.09, 0.04

 White/Maryland 1.89* 0.90, 2.88 1.84* 0.63, 3.06

 White/Minnesota 2.60* 1.61, 3.59 2.73* 1.51, 3.95

Period, 1992-1999 (vs. 2000-2005) -0.55* -0.79, -0.30 -0.17 -0.42, 0.09

Cardiovascular Disease -9.95* -11.21, -8.68 -9.51* -11.07, -7.95
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Model 1 Model 2

Estimate 95% CI Estimate 95% CI

Chronic lung disease -4.67* -5.88, -3.47 -4.65* -6.13, -3.17

Hypertension -3.31* -4.08, -2.55 -2.93* -3.87, -1.99

Diabetes -11.00* -12.37, -9.62 -10.81* -12.49, -9.12

High Cholesterol -1.26* -2.09, -0.42 -1.44* -2.47, -0.41

Physical Exam (vs. routine physical at least once a year)

 No routine physical exams 1.49* 0.68, 2.31 1.59* 0.59, 2.59

 Physical exam at least every 5 years 1.18* 0.31, 2.05 0.85 -0.22, 1.92

Age, centered at 65 -1.15* -1.20, -1.10 -1.32* -1.39, -1.25

*
Significant predictors (p<0.05).

a
Each member of the cancer-free group was assigned a random “event” date [25].
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