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Abstract

Introduction: Early initiation of chemotherapy after surgery for colon cancer has survival 

benefits. Immediate adjuvant chemotherapy (IAC) involves giving chemotherapy during surgical 

resection and immediately postoperatively. This novel approach has been shown to be safe, 

eliminating delays in adjuvant treatment that could increase the risk of micro-metastatic spread. 

The aim of this study was to assess the willingness of the general public to accept IAC.

Materials and methods: Between March and April 2021, 800 telephone interviews were 

conducted with a sample of adult New York State residents. The Survey Research Institute of 

Cornell University conducted all surveys. Kruskal–Wallis, chi-squared, and Fisher’s tests were 

conducted using R 4.0.2.

Results: Three scenarios were presented: (1) receiving IAC resulting in improved survival and 

quality of life, (2) finishing chemotherapy earlier without survival impact, and (3) finishing 

chemotherapy earlier but with possible side effects. Respondents with higher education were more 

likely to accept (1) & (2), males were more likely to accept (2) & (3), higher income respondents 

were more likely to accept (1) & (3), and those with more work hours were more likely to accept 
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(2). Lastly, 16% responded they would be very or extremely likely, and 52% respondents would be 

somewhat likely or likely to accept intraoperative chemotherapy, even if it may not be necessary.

Conclusions: Respondents were likely to accept IAC if offered. Given the known risk of 

delayed adjuvant chemotherapy (AC) in colon cancer, further research is warranted to determine 

the survival and quality of life (QOL) benefits of IAC.

Keywords

Adjuvant chemotherapy; Colon cancer; Colon resection; Early adjuvant chemotherapy; 
Perioperative phase of care

Introduction

For patients with nonmetastatic colon cancer, standard of care treatment involves surgical 

resection followed by adjuvant chemotherapy (AC) in high-risk patients.1 The intent of 

surgery is curative and to produce final pathologic staging that determines the need for 

adjuvant therapy. Multiple studies have demonstrated a decreased survival benefit with 

delays in AC.2–7 Linked to this information is the knowledge that treatment disparities, 

including delays in AC, are more likely to occur in minority populations.8,9 Therefore, a 

practice guideline to influence optimal initiation of AC could positively impact outcomes 

and reduce disparities. However, the National Comprehensive Cancer Network guidelines 

do not currently have recommendations regarding the timing of initiation of AC for patients 

with colon cancer.

The rate of recurrence of colon cancer remains high at 20% for stage II patients and 40% 

for stage III patients.10,11 Due to the high rate of recurrence and known risks of delaying 

AC, investigators have studied the perioperative period as a means to initiate treatment 

and improve outcomes for patients with colorectal cancer. The perioperative period can 

lead to systemic changes, including stress response and tissue integrity damage, which may 

ultimately cause immune suppression.12–14 These changes may allow for micro-metastatic 

spread during the perioperative period.15

A recent phase I trial evaluating immediate adjuvant chemotherapy (IAC) demonstrated the 

safety and feasibility of cytotoxic agent administration (intravenous 5-Flurouracin, 5FU) 

during colon resection and administration of standard AC as early as possible during the 

postoperative period.16 Secondary outcomes of this study also demonstrated favorable 

quality-of-life scores. Given the known risk of delayed AC in colon cancer and the 

feasibility demonstrated by the results of this recent phase I trial, further research into IAC 

is required. Specifically, will patients and providers be willing to initiate this novel treatment 

therapy? The aim of the current study was to assess the attitudes of the potential patients to 

treatment with IAC.

Materials and Methods

We developed four questions as part of the 2021 Empire State Poll. The Empire State 

Poll is an annual survey using dual frame random digit dial telephone sampling of New 
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York State residents aged 18 y and older. The survey was administered by the Survey 

Research Institute at Cornell University in Ithaca, New York. The study was approved by 

the Cornell University Institutional Review Board, Ithaca, New York under protocol number 

1902008602. Informed consent was waived.

Data were collected from March 5, 2021 to April 27, 2021. Eligible participants were called 

until 800 surveys were completed. All interviews were conducted in English using a web 

data collection instrument. Four hundred respondents were from upstate New York, while 

the remaining 400 were from downstate New York. Downstate New York was defined as 

all counties in: Manhattan, Brooklyn, Staten Island, Bronx, Queens, Long Island, Rockland, 

and Westchester. All other counties were defined as upstate New York. In order to ensure 

that every adult had an equal chance of being included in the poll, the most recent birthday 

method was employed once a household was sampled. This was done to ensure that the 

sample was generalizable to all New York State residents.

After collection of demographic data, respondents were asked to choose an answer on a 

5-point Likert scale (1 = Not at all likely, 2 = Some what likely, 3 = Likely, 4 = Very 

Likely, and 5 = Extremely likely) for each of the four questions (Table 1). As the survey 

was administered by nonmedical personnel employed by the Survey Research Institute 

of Cornell, discussion regarding side effects beyond what was outlined in Table 1 was 

prohibited. All data were deidentified and respondents were given unique case-identification 

numbers. Numerical variables were analyzed using analysis of variance or Kruskal–Wallis 

test as appropriate. Normality check was done using Shapiro tests. Categorical variables 

were analyzed using chi-squared or Fisher’s exact test as appropriate. Statistical analysis 

was performed using R, version 4.0.2 (R Foundation for Statistical Computing, Vienna, 

Austria).

Results

Of the 5190 people contacted, 800 completed the survey. The median age of respondents 

was 53 y with an interquartile range of 37–66 y. There was an equal distribution of male and 

female respondents. 577 (74%) identified as White, 124 (16%) identified as Black, 93 (12%) 

of respondents identified as Hispanic, 32 (4%) as Native American, and 47 (6%) identified 

as Asian. 89 (11%) of respondents reported a personal history of cancer with skin cancer 

subtypes (17%) and breast cancer (12%) being the most common. Respondent demographics 

are summarized in Table 2.

Stratified responses to questions are shown in Figure. When respondents were asked if they 

would be willing to accept IAC if they were to have an improved survival benefit and quality 

of life (QOL), 56% responded that they would be very or extremely likely to accept, 36% 

would be somewhat likely or likely to accept, and 8% reported that they would be not at all 

likely. Forty seven respondents did not complete this question. Those with higher levels of 

education (P < 0.001), White respondents (P < 0.001) and those with higher incomes (P < 

0.001) were more likely to accept IAC (Table 3).
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When respondents were asked if they would be willing to accept IAC if they were to finish 

treatment earlier, although there was no survival benefit, 40% responded that they would be 

very or extremely likely, 46% somewhat likely or likely, and 14% reported that they would 

be not at all likely to accept. 59 respondents did not complete this question. Those with 

higher education (P = 0.007), those who worked more hours per week (P = 0.004), and those 

who were males (P = 0.007) were more likely to accept (Table 3). Those of American-Indian 

race were less likely to accept compared to those who were not (Appendix 1).

When respondents were asked if they would be willing to accept IAC even if it may result 

in side effects, 33% responded that they would be very or extremely likely, 50% reported 

that they would be somewhat likely or likely, and 17% reported that they would be not at 

all likely to accept. Fifty six respondents did not complete this question. Those who were 

male (P = 0.004) and those with higher income (P < 0.001) were more likely to accept IAC 

despite potentially incurring side effects (Table 3).

Lastly, when respondents were asked if they would be willing to receive IAC even if it may 

not ultimately be needed as a part of their treatment plan, 16% reported that they would be 

very likely or extremely likely, 52% would be somewhat likely or likely, and 32% would 

be not at all likely to accept. Sixty eight respondents did not complete this question. Those 

who were White (P = 0.03) and those of Native American race (P = 0.041) were more likely 

to accept IAC compared to those who were not White or Native American in this scenario 

(Table 3).

Discussion

Our findings indicate that the majority of our survey respondents are willing to accept 

IAC if offered to them, regardless of survival benefits. Further, respondents were willing 

to accept IAC despite a potentially higher side effect profile. Lastly, the majority of 

respondents were also willing to accept a single intraoperative dose of chemotherapy, even 

if AC may ultimately not be necessary based on final pathologic staging. There were some 

socioeconomic differences noted. Those who identify as White, those with higher education 

levels, males, and those with higher income levels all being more likely to accept IAC. This 

is the first study to assess attitudes of patients toward the receipt of IAC. As this is a novel 

therapeutic strategy, literature on this topic is limited. The number of respondents indicating 

they would be somewhat likely, likely, very, or extremely likely to accept IAC exceeded the 

authors’ expectations in all four scenarios.

Racial and ethnic differences noted in this study maybe a reflection of the level of mistrust 

of physicians which is often seen among minorities. Traditionally, those who are White have 

a higher level of trust with their physicians and are more willing to participate in research 

studies compared to other minorities.17,18 A qualitative study of cancer patients shows that 

White and Hispanic patients valued optimism during treatment.19 While this may imply 

that these groups are more willing to participate in novel treatments or research studies to 

obtain a sense of optimism, our results showed no difference in willingness to receive IAC 

among Hispanic respondents. Socioeconomic differences which are noted, such as education 

and income level, may be a reflection of the medical literacy of the respondents and their 
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willingness to participate in novel therapies. Interestingly, no difference was noted in the 

willingness of respondents with a cancer history to receive IAC compared to respondents 

without a cancer history. While we were unable to correlate this with a personal history of 

chemotherapy receipt, it is likely that this subgroup of patients with a cancer history likely 

have a higher level of medical literacy compared to respondents without a cancer history.

While National Comprehensive Cancer Network guidelines do not specify a timeline for 

the initiation of AC, the European society of medical oncologists recommends initiating 

chemotherapy as soon as possible following recovery from surgery and ideally within 8 

wk.20 These guidelines are based on a meta-analysis which demonstrated worsened overall 

survival (odds ratio: 1.20; 95% confidence interval 1.15–1.26) for colorectal cancer patients 

who started adjuvant treatment after 8 wk.21 Despite these recommendations, there are 

often delays in patients starting adjuvant treatment which can include delayed surgical 

recovery and lack of social support.3 In the prior IAC phase I trial, the median time from 

surgery to standard AC (where AC was indicated), was just 14 d.16 The novel strategy 

of IAC helps to minimize delays in adjuvant treatment while potentially improving QOL 

by completing AC earlier. A second meta-analysis demonstrated a significant decrease in 

both overall survival and disease-free survival with each 4-wk increase in time to AC.4 

IAC would theoretically eliminate this risk by reducing delays in AC. This is achieved 

via two mechanisms: 1) mandated multidisciplinary colon cancer care with preoperative 

engagement of medical oncology and 2) administering the first chemotherapy dose during 

surgical resection, thereby potentially minimizing micro-metastatic spread during the 

perioperative phase of care. Currently, mandated preoperative multidisciplinary care for 

colon cancer is not required, despite overwhelming evidence demonstrating the benefits 

of multidisciplinary care.22–30 While some colon cancer patients require multidisciplinary 

care postoperatively, this does not prevent delays in care and treatment disparities. The 

mandated preoperative multidisciplinary care necessitated by IAC will help to minimize 

known treatment disparities, with White respondents receiving adjuvant treatment for colon 

cancer earlier than those who are Black.8,9 It is well known that multidisciplinary care helps 

to increase compliance with treatment completion.22,31 In this case, preoperative medical 

oncology evaluation of underrepresented minorities will help to increase compliance with 

completion of AC. This is particularly relevant to the results seen here which demonstrate 

that White respondents are more likely, in general, to accept IAC compared to minority 

populations. Future work, including qualitative studies in order to elucidate the reasoning 

behind the socioeconomic differences observed herein is required. This is particularly 

important given the potential implications that this novel treatment could portend on 

eliminating treatment disparities and treatment delays.

The recent phase I trial demonstrated the safety of intraoperative chemotherapy followed 

by subsequent administration of AC when indicated by final pathologic staging as early as 

possible.16 The authors also pursued a corollary survey of surgeons, medical oncologists, 

and colon cancer patients regarding their willingness to give or receive IAC. This study 

showed that there was a significant disconnect, as patients were significantly more willing 

to receive IAC than providers were willing to give IAC.32 The results of this study were 

replicated herein, with participants surveyed being overwhelmingly likely to accept this 

novel treatment. The effect of chemotherapy on postoperative complications after colectomy 

Mesiti et al. Page 5

J Surg Res. Author manuscript; available in PMC 2023 November 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



has been debated, with some studies showing an association33,34 and other studies showing 

no association.35,36 The phase I IAC study showed one grade 3 adverse event, postoperative 

ileus resulting in readmission, the remainder of the adverse events were grade 1. No 

intraoperative complications were reported, and the postoperative complication of ileus was 

felt to be a result of surgery due to dense adhesions rather than the administration of IAC. 

Skepticism of IAC amongst medical providers must be balanced with the safety shown in the 

phase 1 trial and the results of survey data presented herein demonstrating the willingness of 

patients to receive this novel treatment.

Limitations to this study relate to those inherent to the cross-sectional design. Cancer 

treatment is a complex topic, and while the authors’ main objective was to assess the 

willingness of the general public to accept IAC for colon cancer, the study design did not 

allow for qualification of why or why not respondents were willing to accept or not willing 

to accept this treatment. Additionally, as the study was conducted by nonmedical personnel, 

side-effects of chemotherapy were listed but not explained. Further, while this study did 

include a portion of respondents who had a cancer history, it did not capture the responses of 

specifically colon cancer survivors or providers. Further research into the areas of provider 

willingness to administer IAC and colon cancer Survivors (rather than the general public) 

willingness to accept this treatment is required.

The data provided by the survey results presented here in, corollary survey by Jafari et 
al., and the phase 1 trial provide compelling evidence for further investigation into this 

novel treatment. Future directions for the authors include qualitative studies of patients 

and providers regarding attitudes and perceptions of IAC and a phase 2 trial in order to 

determine the efficacy of this treatment.

Conclusions

The majority of respondents are willing to accept IAC at the time of colon cancer surgery 

if offered to them. Given the willingness of patients to accept this treatment, the known 

decrease in survival with delayed AC, and recent phase I trial demonstrating safety and 

feasibility of IAC, further research into the survival, oncologic, and QOL benefits of IAC is 

warranted.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. –. 
Survey respondents’ willingness to accept IAC in four different clinical scenarios. The 

survey was completed by 800 New York State residents via the 2021 Empire State Poll 

which was administered by the Survey Research Institute of Cornell from March–April 

2021. QOL = quality of life; OS = overall survival; AC = adjuvant chemotherapy; SE = side 

effects.
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Mesiti et al. Page 10

Table 1-

Survey questions developed to determine attitudes toward receipt of a novel treatment: IAC for colon cancer.

Question prompt Some doctors have shown that giving the first chemotherapy dose while the patient is undergoing colon cancer surgery is 
safe, well- tolerated, and may improve survival.

How likely would you be to accept chemotherapy during surgery if your doctor told you each of the following?

Question 1 “It will give you a chance of improved survival and better quality of life.”

Question 2 “You will finish cancer treatment much earlier than usual, with a better quality of life, but with no impact on survival.”

Question 3 “You will finish cancer treatment much earlier than usual, but there is a possibility of more side effects like nausea, fatigue, 
and shortness ofbreath for the first month.”

Question 4 “The tumor is small, and I am not certain if you need chemotherapy, but I want to offer it as an option.”

The survey was administered via the Survey Research Institute of Cornell University’s 2021 Empire State Poll from March-April 2021. It was 
completed by 800 respondents across New York State. Responses were collected on a 5-point Likert scale (1 = Not at all likely, 2 = Somewhat 
likely, 3 = Likely, 4 = Very Likely, 5 = Extremely likely).

J Surg Res. Author manuscript; available in PMC 2023 November 27.
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Table 2 -

Summary of demographics of the 800 survey respondents.

Demographic characteristics N (%) Missing

Age

 Median (IOR) 53 (37–66) 40

Education

 High school or below 177 (22%) 7

 College/some college/technical 436 (55%)

 Postgraduate or professional schooling 180 (23%)

Ethnicity

 Hispanic 93 (12%) 14

Race

 White 577 (74%) 21

 Black 124 (16%) 24

 American Indian 32 (4%) 27

 Asian  47 (6%) 26

 Other race 59 (8%) 35

Gender

 Female 392 (50%) 11

 Male 395 (50%)

 Other 2 (0%)

Cancer history 89 (11%) 11

Household income

 <$50,000 203 (29%) 91

 $50,000 - $150,000 349 (49%)

 >$150,000 157 (22%)

Hours worked per week

 Median (IQR) 40.23 (15.58) 457

Marital status

 Divorced/Separated/Widowed/Other 136 (17%) 21

 Married 372 (48%)

 Single 271 (35%)

The survey was developed to assess attitudes toward the receipt of IAC for colon cancer. It was administered via the Survey Research Institute of 
Cornell University’s 2021 Empire State Poll from March-April 2021. It was completed by 800 respondents across New York State.

J Surg Res. Author manuscript; available in PMC 2023 November 27.
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