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ABSTRACT: Objectives: Obesity is a risk factor for many cancers and obese cancer patients have a poorer prognosis.
This study aimed to evaluate the prevalence of obesity and attempts to lose weight among cancer survivors. The
effects of cancer treatment and time since cancer treatment were also evaluated. Methods: The 2007 Health
Information National Trends Survey data were analysed between 2011 and 2013; respondents with (n = 966) and
without (n = 6,093) a personal history of cancer were identified. Each respondent’s body mass index (BMI) was
calculated using self-reported height and weight measurements and categorised as normal (<25 kg/m?), overweight
(25-29.9 kg/m?) or obese (230 kg/m?). Results: Cancer survivors were older (mean age = 63.4 versus 44.7 years for
those with no history of cancer). Overall, there were similar percentages of overweight (37.6% versus 34.1%; relative
risk ratio [RRR] = 0.99; 95% confidence interval [CI]: 0.75-1.31) and obese (31.4% versus 27.5%; RRR = 1.04; 95% CI:
0.79-1.39) respondents among both cancer survivors and those without a history of cancer. Among overweight and
obese participants, cancer survivors did not demonstrate increased weight loss attempts compared to those without
a history of cancer (61.6% versus 66.3%; odds ratio = 0.94; 95% CI: 0.73-1.20). Conclusion: A high prevalence of
overweight and obese cancer survivors were identified without any association with cancer treatment. However,
cancer survivors did not demonstrate increased attempts to lose weight in comparison to those without a history of
cancer despite awareness of their degree of body fatness. Increased efforts to promote the maintenance of a healthy
weight among cancer survivors are needed.
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ADVANCES IN KNOWLEDGE

- It is unknown whether cancer treatment affects the body mass index of cancer survivors. The present study evaluated data on a large
sample of American adults and found that the type of cancer treatiment and the elapsed time since treatiment did not affect the prevalence
of obesity among cancer survivors.

- Despite their poorer prognosis and awareness of their degree of body fatness, obese and overweight cancer survivors did not demonstrate
increased efforts to lose weight in comparison to those without cancer:
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APPLICATION TO PATIENT CARE

- The findings of this study underscore the need to implement changes in the routine patient care of cancer survivors. Patient-provider
discussions regarding maintaining a healthy weight should be emphasised among cancer survivors to improve patient outcomes. These
discussions should focus on the importance of a healthy diet and engaging in physical exercise.

- In addition, the organisation of support groups with a focus on weight maintenance may provide additional social support for cancer

SUFVIVOTS.

ANCER IS THE SECOND LEADING CAUSE

OF death in the USA. In 2012, there were

approximately 1.6 million new cases of cancer
and 577,000 deaths from cancer; however, more people
are surviving after being diagnosed with cancer.! The
five-year relative survival rate for cancers diagnosed
between 1975 and 1977 was only 49%; this rose to
67% for cancers diagnosed between 2001 and 2007.!
In 2006, there were 11.4 million cancer survivors in
the USA.!

The prevalence of obesity has increased in many
parts of the world. For example, an estimated 72.5
million American adults are obese, representing
approximately 36% of the population.? In Oman, it
has been estimated that 30% of the population is
overweight and 20% is obese.* While there have been
major advances in the management of cancer, leading
to an improvement in the survival rate, obesity has
nevertheless been shown to have a negative impact
on the prognosis of those with cancer* Therefore,
the rising incidence of obesity could undermine the
improvement in cancer survival achieved in the last
two decades.

Obesity increases the risk of many cancers
including cancers of the colon and pancreas.! Obese
cancer survivors also have an increased risk of cancer
recurrence, second primary cancer occurrence and the
development of comorbidities such as osteoporosis,
diabetes and cardiovascular disease.”*” Furthermore,
being overweight and/or obese are contributory factors
in 14-20% of all cancer mortalities.! The reported
prevalence of obesity among cancer survivors varies,
ranging from 15-28%.%°

Although obesity is associated with an increased
risk of cancer, it is uncertain whether the experience
or diagnosis of cancer encourages cancer survivors
to modify their lifestyle choices, thereby leading to a
decrease in the prevalence of obesity after the cancer
diagnosis. Previous studies have suggested that there
is no difference between the body mass indexes (BMI)
of cancer survivors and those without a history of
cancer; however, these studies were limited in that
they focused on either one gender, a particular type
of cancer or on participants from one geographical
area.”"® No previous study has evaluated the effect of
cancer treatment on the prevalence of obesity among

cancer survivors.

This study examines the prevalence of overweight
and obesity among a nationally representative sample
of adult cancer survivors in the USA. It also evaluates
the time interval since the cancer treatment as well
as the cancer survivors’ perception of their own body
weight and examines weight loss attempts among
overweight and obese cancer survivors.

Methods

This cross-sectional study was conducted between
2011 and 2013 at Howard University Hospital,
Washington, D.C., USA, using data from the
2007 Health Information National Trends Survey
(HINTS).!* HINTS collects biennial data on cancer-
related information in the USA. The HINTS 2007
data were collected between January and May 2008

using two different modalities, telephone and postal
questionnaire. One sample was obtained via random
digit dial in which participants completed a 30-min
telephone survey; there were 4,092 respondents with
an overall response rate of 24.2%. The other sample
was obtained via a random selection of addresses
from a list provided by the USA Postal Service,
where participants were mailed a printed survey and
given a postage-paid envelope in which to return the
survey. This yielded 3,582 respondents with an overall
response rate of 31%. These two modalities had a
combined sample of 7,674 participants, representative
of the national population.™

The analytic sample used in this study included

7,059 participants who provided information
regarding their height, weight and cancer history. The
respondents answered questions which ascertained
whether they had ever been diagnosed with cancer, the
site of that cancer, the treatment received and the time
since completion of the treatment. Overall, there were
966 respondents with and 6,093 respondents without
a personal history of cancer. The outcomes of interest
were the BMI of overweight or obese respondents and
their perceptions of body weight and attempts to lose
weight in the previous 12 months. The BMI of the
respondents was calculated as the body weight in kg

divided by the height in metres squared and categorised
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Table 1: Characteristics of respondents by cancer status
(N =7,059)*

Characteristicst No history of Cancer P
cancer survivors value
n (weighted %)  n (weighted %)
Mean age in years 44.7 63.4 -
(95% CI: (95% CI:
44.4~-45.0) 62.4-64.4)
Gender
Male 2,388 (93.5) 403 (6.5)
Female 3,705 (91.9) s63(81) 00
Education
Less than high 533 (91.4) 96 (8.6)
school
High school 1,491 (92.5) 237 (7.5)
College/ vocational 1,856 (94.0) 259 (6.0) 0013
school 2,194 (91.7) 371 (8.3)
College graduate
Smoking status
Never 3,228 (94.1) 413 (5.9)
Former 1,730 (88.1) 411 (11.9)  <0.001
Current 1,067 (94.8) 130 (5.2)
Race
Non-Hispanic white 4,464 (91.2) 821 (8.8)
Caucasian
Non-Hispanic black 599 (94.6) 54 (5.4) <0.001
Hispanic 532 (96.9) 39 (3.1)
Other 375(97.2) 33 (2.8)
Income
<$20,000 921 (92.3) 153 (7.7)
$20,000-34,999 864 (92.0) 157 (8.0)
$35,000-49,999 716 (91.0) 134 (9.0) 0025
$50,000-74,999 1,029 (93.9) 142 (6.1)
>$75,000 1,772 (94.0) 234 (6.0)
Marital status
Single 2,459 (93.8) 389 (6.2) 0.002
Married 3,612 (91.8) 574 (8.2)
Health insurance
No 695 (97.1) 60 (2.9)
Yes 5,317 (91.9) 889 (8.1) <0001

CI = confidence interval.

*Survey weights were used for all analyses. The weighted total population estimate
was N = 205,672,703. tSome data were missing for respondents: 22 education
levels, 80 smoking statuses, 142 races, 937 income levels, 25 marital statuses and 98
insurarce statuses.

as normal (<25 kg/m?), overweight (25-29.9 kg/m?) or obese
(= 30 kg/m?). Of note, only seven (0.7%) cancer survivors had
a BMI <18, four of whom had BMIs of 17.2-17.9 kg/m?% In
the current study, data from these seven respondents were
included in the normal category.

Based on the recommendation of HINTS investigators, the
effect of the survey modes (mail and telephone) was evaluated
to determine whether a combined analysis was appropriate.
There was no difference in modes regarding history of cancer
and BMI (P >0.1 for all analyses). Therefore, the combined data
of the two modes were used for these analyses. The demographic
characteristics of subjects without a history of cancer were
compared with those of cancer survivors. The mean age by
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cancer survival status was evaluated. Categorical
variables were also compared between cancer
survivors and subjects without a history of cancer.
Multinomial regression models were used to evaluate
the association of BMI categories with a personal
history of cancer (yes versus no), cancer treatment (yes
versus no) and time since cancer treatment (currently
undergoing cancer treatment versus completed
treatment less than one year previously versus
completed treatment more than one year previously).
Relative risk ratios (RRR) and 95% confidence intervals
(CI) were also calculated. Logistic regression models
were used to evaluate the association of cancer survival
status with weight loss attempts within the previous 12
months among overweight and obese participants and
to determine the odds ratios (OR) and 95% Cls. Due to
the concern that the risk of poor outcomes with non-
melanoma skin cancers might be lower than other
cancers, subjects with non-melanoma skin cancers
(n = 234) were excluded and the analysis was repeated.
The results were unchanged (data not shown). Missing
variables (22 education levels, 80 smoking statuses,
142 races, 937 income levels, 25 marital statuses and
98 insurance statuses) were set to missing without the
use of dummy variables.

HINTS data contained sample weights to obtain
population-level estimates and a set of 50 replicated
sampling weights to obtain the correct standard
errors.’ In this study, survey weights were used in all
analyses and variance estimations were performed
using the Taylor series (linearisation) method to
account for the complex survey design. All reported
P values corresponded to two-sided tests and only
weighted percentages were reported in this analysis.
Stata® Statistical Software, Version 11.2 (StataCorp
LP, College Station, Texas, USA) was used for all
analyses.

Results

The mean age of the respondents was 46.1 years
and 50.8% were women. Approximately 70.2% of
respondents identified themselves as white/Caucasian,
11.4% as black and 12.1% as Hispanic. A total of 966
(7.3%) respondents had a previous cancer diagnosis
while 6,093 (92.7%) had no history of cancer. The
most common cancer types were non-melanoma skin
cancer (22.7%), breast cancer (16.2%), prostate cancer
(10.5%), melanoma skin cancer (9.6%), cervical cancer
(10.4%), colon cancer (5.9%) and endometrial cancer
(2.9%). Cancer survivors were older and more likely
to be female [Table 1]. Furthermore, former smokers,
non-Hispanic Caucasians and respondents with a
lower socioeconomic status were more likely to have
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Table 2: Adjusted* relative risk ratios for cancer status, cancer treatment and time since treatment by respondents’
body mass index (N = 7,059)"

Characteristics n BMI <25 BMI 25-29 BMI =30
n = 2,607 n = 2,476 (34.4%) n = 1,976 (27.8%)
(37.8%)
n (weighted %) n (weighted %) RRR (95% CI) n (weighted %) RRR (95% CI)
Cancer status
No history of cancer 6,093 2,285 (38.3) 2,110 (34.1) Reference 1,698 (27.5) Reference
Cancer survivors 966 322 (31.1) 366 (37.6)  0.99 (0.75-1.31) 278 (31.4)  1.04(0.79-1.39)
Cancer treatment
No history of cancer 6,093 2,285 (38.3) 2,110 (34.1) Reference 1,698 (27.5) Reference
No treatment 114 32 (23.8) 42 (38.9) 1.42 (0.66-3.06) 40 (37.3)  1.46 (0.64-3.35)
Treatment 839 286 (32.1) 322 (37.6)  0.95(0.70-1.27) 231(30.3)  1.00(0.74-1.35)
Time since cancer treatment
No history of cancer 6,093 2,285 (38.3) 2,110 (34.1) Reference 1,698 (27.5) Reference
Still undergoing treatment 90 29 (32.3) 41 (43.8) 0.94(0.41-2.14) 20(23.9) 0.71(0.32-1.55)
Completed treatment <1 144 47 (32.3) 67 (43.8)  0.87 (0.46-1.64) 30(23.9) 0.66(0.26-1.66)
year ago
Completed treatment >1 534 185 (32.2) 187 (34.3)  0.88 (0.63-1.23) 162 (33.5) 1.11(0.75-1.64)
year ago

BMI = body mass index in kg/m?* RRR = relative risk ratio; CI = confidence interval.

*Adjusted for age, sex, education, smoking race, income, marital status and health insurance status. 'Survey weights were used for all analyses. The

weighted total population estimate was N = 205,672,703,

a history of cancer [Table 1].

A total of 2,607 (37.8%) respondents were in the
normal BMI category, while 2,476 (34.4%) respondents
were classified as overweight and 1,976 (27.8%)
respondents were obese. Approximately 38% of cancer
survivors were overweight and 31.4% were obese in
comparison to 34.1% overweight and 27.5% obese
respondents without a history of cancer [Table 2].
After adjusting for age, sex, education, smoking, race,
income, marital status and health insurance status,
cancer survivors were as likely to be overweight (RRR =
0.99; 95% CI: 0.75-1.31) or obese (RRR = 1.04; 95% CL:
0.79-1.39) as those without cancer [Table 2]. A total of
114 of the 953 cancer survivors (12.7%) reported that
they did not undergo any cancer treatment even though
95.7% of these respondents had health insurance.
Cancer survivors who did not receive treatment had
a non-statistically significant increased risk of being
overweight (RRR = 1.42: 95% CI: 0.66-3.06) or obese
(RRR = 1.46; 95% CI: 0.64-3.35) as compared to those
without a history of cancer. However, cancer survivors
who had received treatment had a similar risk of being
overweight (RRR = 0.95; 95% CI: 0.70-1.27) or obese
(RRR = 1.00; 95% CI: 0.74-1.35). The amount of time
that had passed since undergoing cancer treatment had
no significant effect on the risk of being overweight or
obese [Table 2].

Participants’ opinions regarding their body weight
are shown in Table 3. The self-assessed perceptions
of cancer survivors regarding their body weight were
similar to those without a history of cancer. Among
respondents categorised as obese, 71.3% of cancer
survivors and 65.4% of those without a history of
cancer acknowledged that they were overweight.
The majority of respondents believed that obesity
was largely due to overeating and lack of exercise,
regardless of cancer status. Although there were no
statistically significant differences between cancer
survivors and those without a history of cancer, a
general pattern was observed that cancer survivors
displayed less frequent attempts to lose weight in the
previous 12 months [Table 3] and among all those with
a BMI =25 kg/m? [Table 4].

Discussion

The prevalence of overweight (25-29 kg/m?) and
obese (=30 kg/m?) BMI categories among cancer
survivors was evaluated. In addition, the effect of
cancer treatment on BMI and weight loss attempts
was assessed using nationally representative data.
This study showed a high prevalence of excessive
body size among cancer survivors; this prevalence
was comparable to those without a history of cancer.
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Table 3: Respondents’ responses regarding their body weights and weight loss attempts by cancer status and body

mass index*

Responses No history of cancer
BMI <25 BMI 25-29

Your opinion regarding your body weight

Overweight 2.2 21.1

Slightly overweight 251 54.2

Underweight 3.9 0.3

Slightly 109 0.9

underweight

Just about right 57.9 23.5

BMI =30

Cancer survivors

Extent you believe that obesity is caused by overeating and lack of exercise

Alot 3% 75.7
Some 22.2 20.0
A little 3.2 3.2
Not at all 0.7 0.8

Attempts to lose weight in the past 12 months
Yes 33.3 60.1

No 66.7 39.9
BMI = body mass index in kg/m? *Data shown in weighted percentages.

Cancer survivors did not demonstrate greater efforts
to lose weight despite their increased risk of poor
health outcomes. This underscores the need for care
providers to place more emphasis on the maintenance
of healthy body weight in routine care for cancer
Survivors.

Analysis of the characteristics of the study
population revealed that cancer survivors were
significantly more likely to be female, white/Caucasian,
married and have health insurance. This is consistent
with the published literature. For example, Courneya
et al. reported that a greater proportion of Canadian
cancer survivors were female (59.6% versus 49.4%) and
white/Caucasian (91.6% versus 81.5%) when compared

Table 4: Odds ratios of weight loss attempts among
overweight and obese* respondents by cancer status

Cancer Tried to lose Attempted versus not
status weight in the attempted to lose weight

past 12 months OR (95% CI)

n (weighted %)

No Yes Unadjusted  Adjusted’

No history 1,237 2,563 Reference Reference
of cancer (33.7)  (66.3)
Cancer 247 397 0.81 0.94
survivors (38.4) (61.6) (0.64-1.03) (0.73-1.20)

OR : odds ratio; CI = confidence interval. *Body mass index of >25 kg/
ni. " Adjusted for age, sex, education, smoking, race, income, marital
status and insurance status.
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BMI <25 BMI 25-29 BMI =30

65.4 6.0 24.8 71.3
29.5 25.8 54.3 24.4
0 4.9 0 0
0.4 9.3 0.2 0
4.6 54.0 20.8 4.3
72.9 73.0 81.7 65.5
21.0 285 139 29.1
515 B 2.6 B
0.6 0 1.8 1.6
74.1 27.5 53.0 71.9
259 72.5 47.0 28.1

to those without cancer!® Similarly, Fairley et al.
reported that cancer survivors from Massachusetts
were more likely to be female (62.1% versus 52.4%)
and white/Caucasian (94.3% versus 84.0%) compared
to those without a history of cancer; however, there
was no difference in marital status between the two
groups.'?

The similarity in the prevalence of overweight and
obese BMI categories among respondents with and
without a personal history of cancer in this study was
comparable to prior studies. For instance, Rogers et al.
compared lifestyle behaviours, obesity and perceived
health among 2,524 men with prostate cancer and
61,138 men without it."! The investigators found no
significant difference in the prevalence of obesity
between the two groups. Similarly, Fairley et al.
analysed data from the 2006 Massachusetts Behavioral
Risk Factor Surveillance System survey and found no
significant difference between 716 cancer survivors
and 7,375 participants without cancer with respect to
smoking, obesity and physical activity.' Eakin et al.
investigated the health behaviours of cancer survivors
in Australia and reported that cancer survivors were
slightly more likely to be obese than those without a
history of cancer.'® In an analysis of physical activity
and obesity among Canadian cancer survivors,
Courneya et al. reported in a subgroup analysis that
prostate cancer survivors were less likely to be obese
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(OR = 0.71; 95% CI: 0.56—0.90) compared to men
without the disease.”® Moreover, it was noted that
prostate cancer survivors were 27% more likely to be
physically active (OR = 1.27; 95% CI: 1.01-1.59). This
increase in physical activity may account for the lower
incidence of obesity in men with prostate cancer. There
were no other significant differences in the prevalence
of obesity between those with and without other types
of cancer.”

It is conceivable that the dietary patterns of cancer
survivors could be affected by cancer treatment—
partly due to the side-effects of the treatment and the
amount of time that has elapsed since treatment—
and that this may affect the relationship between
body weight and cancer survival status. However, the
authors are not aware of any previous study that has
evaluated the association of cancer treatment on the
prevalence of overweight and obesity among cancer
survivors. In the current study, no correlation was
noted between the effect of receiving cancer treatment
and the time since completing cancer treatment on the
body weight of cancer survivors.

Prior studies have reported inconsistent or
conflicting results with respect to physical activity
levels between cancer survivors and those without a
history of cancer. For instance, cancer survivors were
more likely to be active,”” less likely to participate

212 and there was no

in strenuous physical activity,
difference in the level of physical activity among cancer
survivors and those without a history of cancer.®
Although physical activity levels have been assessed in
other studies, a search of the literature did not reveal
any studies evaluating overall perceived weight loss
attempts among those with and without a history of
cancer. The findings of this study revealed that cancer
survivors were not more likely to attempt to lose
weight than those without a history of cancer. This is
an area of research worthy of further investigation in
order to discover the factors that motivate important
behavioural changes among cancer survivors.

Given the poorer health outcomes that are
associated with being overweight or obese, particularly
among cancer survivors, the high prevalence of
overweight and obesity among cancer survivors
observed in this study should be viewed as a call for
action. This may be applicable to other countries
as well. These findings underscore the importance
of addressing this issue with comprehensive
interdisciplinary efforts in order to motivate cancer
survivors to maintain a healthy weight and to equip
healthcare providers with the resources to facilitate
cost-effective targeted interventions for their patients.
There is a need to improve communication between
oncologists, primary care providers and patients as

well as enhance public awareness through a process of
education and information dissemination on cancer,
an emphasis on discussing the prevention and effective
treatment of cancer upon diagnosis.'*

Apart from encouraging the adoption of a healthy
diet and increasing physical activity, obese cancer
survivors should be evaluated for bariatric surgical
intervention. Recent research has suggested that the
procedure can be safely performed among cancer
survivors.” In addition, reports that obese patients
had a reduced risk of cancer after undergoing bariatric
surgeries also raises the possibility that maintaining
a healthy weight through this modality may reduce
the recurrence of cancer or second primary cancer
incidence among cancer survivors.?-2

It is recommended that healthcare providers
remain aware of the importance of maintaining a
healthy weight and emphasise this to their patients,
especially those who have a prior history of cancer.
There is a need to increase public awareness of the
health problems associated with obesity, particularly
for cancer survivors. A multidisciplinary approach
should be used to manage obesity among cancer
survivors by involving nutritionists, social workers and
personal trainers as local resources allow. Physicians
should also discuss and advocate weight loss surgery
for qualified cancer survivors.

There are some notable strengths of the current
study, particularly that the study utilised a large,
nationally representative sample of adults. In addition,
the effects of cancer treatment and time since cancer
treatment on obesity were also evaluated. However,
there are some limitations to the study. The data
used were based on self-reports by the patients.
Furthermore, it was impossible to analyse the exact
types of cancer treatment received, such as radiation
therapy and locoregional versus systemic therapy, as
the information was not available.

Conclusion

In conclusion, a high prevalence of overweight and
obesity among cancer survivors was found, without
any association with cancer treatment or elapsed time
since treatment. The current study also revealed that
cancer survivors, even though they had insight into
their degree of body fatness, did not display greater
efforts to lose weight in comparison to those without
cancer. It is imperative that healthcare providers
increase their efforts to encourage cancer survivors to
maintain a healthy weight.
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