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Abstract  

Background 

Hodgkin lymphoma (HL) survivors who were treated with abdominal radiotherapy 

and/or procarbazine-containing chemotherapy have an increased risk of 

developing colorectal cancer (CRC). Efficacy of a CRC surveillance program in high-

risk populations is influenced by patients’ perceptions and attendance rate. We 

report the burden from and acceptance of a first surveillance colonoscopy in HL 

survivors. 

Methods 

A total of 188 HL survivors was invited for a first surveillance colonoscopy and 

participants were asked to complete a questionnaire before and after colonoscopy. 

Questionnaires evaluated expected and perceived burden of colonoscopy. Results 

were compared with a Dutch general population cohort that underwent a primary 

screening colonoscopy (n=1276 asymptomatic individuals between 50-75 years of 

age).  

Results 

Of eligible HL survivors, 101/188 (54%) participated and 81 participating HL 

survivors returned both questionnaires. A total of 38% of participating HL survivors 

were rather or extremely reluctant to undergo a colonoscopy. The colonoscopy 

was perceived less embarrassing, painful and burdensome than expected (P<0.001, 

P=0.03, P=0.009, respectively). Compared with controls, HL survivors reported a 

higher expected burden (38% rather/extreme burdensome vs. 24%, P=0.004) and 

perceived burden (17% rather/extreme burdensome vs. 7%, P<0.001) of the total 

colonoscopy procedure. However, HL survivors were more frequently inclined to 

definitely undergo another colonoscopy (77% vs. 66% in controls, P=0.04). 

Conclusion 

HL survivors perceived a lower burden of colonoscopy than expected. Compared 

with the general population, HL survivors expected and perceived a higher burden 

of colonoscopy. Nonetheless, they were more frequently inclined to definitely 

undergo another colonoscopy. 
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Background 

Several cancer survivors have an increased risk of developing colorectal cancer 

(CRC), including survivors of Hodgkin lymphoma (HL), central nervous system 

malignancies, Wilms tumor, bone cancer and testicular cancer. 1-8 In HL survivors, 

increased risks range from 2- to 7-fold compared with the general population. 1-5, 7, 

8 This increased risk is associated with HL treatment consisting of abdominal 

radiotherapy and alkylating chemotherapeutics (e.g. procarbazine). HL survivors 

are offered surveillance for breast cancer and cardiovascular disease, but not for 

CRC. 9 For populations with a high CRC risk, such as familial CRC or Lynch 

syndrome, colonoscopy surveillance programs are recommended. 10-13 In these 

programs, starting age and frequency are adjusted to the populations’ CRC risk and 

pattern of development. 

We evaluated the potential benefit of colonoscopy surveillance in a prospective 

cohort study in HL survivors with an increased risk of developing CRC. 1, 14 As a 

successful implementation of CRC surveillance is not only influenced by the yield of 

the program, but also by patients’ perception, we investigated self-reported 

burden and acceptance of a first surveillance colonoscopy in HL survivors. 
 

Methods 

Design and population 
We performed a multicenter study assessing the diagnostic yield of a colonoscopy 

among HL survivors at increased risk of CRC. 14 Within this cohort study, we 

evaluated patients’ expectation and perception of a first surveillance colonoscopy 

and compared burden with a cohort from the Dutch general population (n=1276 

asymptomatic individuals between 50-75 years of age) who underwent a primary 

screening colonoscopy. 14-16 

This study included HL survivors who underwent a first surveillance colonoscopy 

between January 2015 and February 2017 in four Dutch study centers 

(Netherlands Cancer Institute, Amsterdam; Erasmus MC, University Medical 

Center, Rotterdam; University Medical Center Utrecht, Utrecht; Radboud 

University Medical Center, Nijmegen). Inclusion criteria consisted of HL diagnosis at 
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the age of 16-50 years, survival of at least eight years after treatment with at least 

one of the following: 14 

1. abdominal radiotherapy consisting of at least para-aortic and iliac fields 

2. a cumulative procarbazine dose of ≥2.8 g/m2 

3. abdominal radiotherapy (any field(s)) and chemotherapy (any regimen) 

Additional inclusion criteria were current age of ≥25 years and life expectancy of 

five years or more. Exclusion criteria were proctocolectomy, colonoscopy 

surveillance for other indications, colonoscopy in the past five years, on-going 

treatment for malignant disease, coagulopathy, anticoagulants that cannot be 

stopped, World Health Organization performance status 3-4, or mental 

retardation. 

Study procedures 
Patients were invited to participate in the study by their radiation oncologist or 

hematologist. 14 

Oral and standard written information about the preparation and the colonoscopy 

was given to all participating patients by their oncologist or by the 

gastroenterologist. 

The colonoscopy was performed according to standard protocol, including 

standard methods of bowel preparation, conscious sedation, cardiopulmonary 

monitoring, registration of quality parameters during the procedure and reporting. 
14 In the presence of colorectal neoplasia, polypectomy was performed or biopsies 

were taken according to standard protocol. 

Questionnaires 
Participants were asked to complete the first questionnaire prior to colonoscopy 

and to bring it to the hospital or to send it back by mail in a prepaid envelope. One 

week after colonoscopy, the second questionnaire was sent to the participants 

including a prepaid return envelope. The questionnaires addressed risk factors for 

CRC, physical and mental functioning (both before and after colonoscopy: EQ-5D, 

cancer worry scale (CWS), hospital anxiety and depression scale (HADS) and the 

expected or perceived burden of colonoscopy.  



  

 

Burden of a first surveillance colonoscopy in Hodgkin lymphoma survivors     117  

 6 

The expected burden questionnaire (EBQ) and perceived burden questionnaire 

(PBQ) evaluated the expected and perceived embarrassment, pain and burden of 

the bowel preparation and the colonoscopy. The 5-point Likert scale was used as a 

scoring system (1=not at all; 2=slightly; 3=somewhat; 4=rather; 5=extreme). 17 

These questionnaires were also used in our comparison cohort. 16 

The EQ-5D-3L is a general health-related quality of life measure consisting of five 

questions on self-evaluated daily physical and mental functioning. 18, 19 In addition, 

the EQ visual analog scale (VAS) was assessed before and after colonoscopy. This 

scale evaluated self-reported health state as a quantitative measure from 0-100.  A 

higher score reflects a better health status. The CWS items address concerns about 

developing cancer and the impact of these concerns on daily functioning. 20-22 For 

this population specifically, a question on worries about colorectal cancer 

development was added. The items were scored on a 4-point Likert scale ranging 

from “never” to “almost always”. Higher scores indicate more worries about 

cancer. HADS was evaluated before and after colonoscopy. This questionnaire 

consists of seven anxiety questions and seven depression questions. Each question 

has four response categories that are scored zero to three. The total score 

indicates anxiety or depression as not present (“normal”, 0-7), mild (8-10), 

moderate (11-14) or severe (15-21). 23-25  

Statistical analyses 
Data were stored and analyzed in SPSS statistics version 22. Unpaired data were 

compared using χ2 tests, Fisher’s exact tests or Mann Whitney U tests. Paired data 

were compared using McNemar’s tests or Wilcoxon Signed Rank Tests. Logistic 

regression was used for the generation of odds ratios. The significance level was 

set at two-sided p≤0.05. A clinically relevant difference was defined as a difference 

larger than half a standard deviation of the total group score. 26 
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Results 

A total of 188/246 screened HL survivors were deemed to be eligible and were 

invited for a first surveillance colonoscopy. Thirteen percent was excluded because 

of a prior colonoscopy, 9% because of comorbidity and 1% because of a prior 

colorectal cancer diagnosis. A total of 87/188 (46%) eligible HL survivors declined 

participation after invitation, and 101/188 agreed to undergo a colonoscopy 

resulting in a participation rate of 54%.  

EBQs were completed before colonoscopy by 90/101 (89%), and PBQs were 

returned by 93/101 (92%) participating HL survivors (Figure 1). A comparison of 

EBQ with PBQ could be performed in 81/101 (80%) of the HL survivors and 

940/1276 (74%) of controls. HL survivors were significantly younger than controls 

(median age 51 years (interquartile range (IQR) 45-57) vs. 60 years (IQR 55-65), 

P<0.001, table 1). 16 In addition, HL survivors were less frequently married or living 

with their partner compared with controls (76% vs. 86%, P=0.01). Only 30% of HL 

survivors had children, compared with 85% of controls (P<0.001). Gender 

distributions, ethnicity and levels of education were comparable between HL 

survivors and controls. EBQs were completed within a median of 3 days (IQR 1-20) 

before colonoscopy in HL survivors, compared with 9 days in controls (IQR 3-19, 

P=0.004). PBQs were filled out at a median of 12 days (IQR 7-25) after colonoscopy 

in HL survivors and 30 days (IQR 21-43) in controls (P<0.001). 

 

Comparison of expected and perceived burden of colonoscopy in HL survivors 
The bowel preparation was perceived less embarrassing, painful and burdensome 

than expected in HL survivors (figure 2). The mean expected and perceived scores 

were 2.1 (SD 1.2) and 1.5 (SD 0.8, P<0.001) for embarrassment, 2.0 (SD 1.2) and  

1.4 (SD 0.8, P=0.04) for pain, and 2.8 (SD 1.1) and  2.4 (SD 1.1, P=0.03) for burden. 

In addition, the colonoscopy was perceived less embarrassing, painful and 

burdensome than expected. Mean expected and perceived scores were 2.5 (SD 

1.3) and 1.6 (SD 0.9) for embarrassment (P<0.001), 2.9 (SD 1.0) and 2.1 (SD 1.2) for 

pain (P=0.03), and 2.9 (SD 1.1) and 2.3 (SD 1.1) for burden (P=0.009). 
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In controls, the perceived burden of the colonoscopy (mean 1.8, SD 0.9) was also 

lower than the expected burden (mean 2.7, SD 0.9, P<0.001).  

 

 
Figure 1. CONSORT diagram of HL survivors and controls in the general population.  

 

One HL survivor returned an incompletely filled out EBQ, which was included in the 
“included EBQ” for descriptions, but not in the “EBQ+PBQ completed” for comparisons.  
Abbreviations: HL, Hodgkin lymphoma; EBQ, expected burden questionnaire; PBQ, 
perceived burden questionnaire; MD, medical doctor; NP, nurse practitioner. 
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Table 1. Patient characteristics of HL survivors and general population controls. 
 
 
Baseline characteristics 

HL survivors 
(N=90) 

 n (%) 

Controls 
(N=1052) 

n (%) 

 
 
P value 

Age (median, IQR) 51 (45-57) 60 (55-65) <0.001 
Gender    
Male 49 (54) 529 (50) 0.45 
Female 41 (46) 523 (50)  
Marital status    
Single* 21 (23) 143 (14) 0.01 
Married/living with partner 68 (76) 908 (86)  
Unknown 1 (1) 1 (<1)  
Children    
No 62 (69) 155 (15) <0.001 
Yes 27 (30) 895 (85)  
Unknown 1 (1) 2 (<1)  
Educational level    
Elementary 0 40 (4) 0.10 
Secondary 34 (38) 338 (32)  
Tertiary and postgraduate 55 (61) 648 (62)  
Unknown 1 (1) 26 (2)  
Ethnicity    
Dutch 85 (94) 994 (94) 1.0 
Other 4 (4) 50 (5)  
Unknown 1 (1) 8 (1)  
Abbreviations: HL, Hodgkin lymphoma; IQR, interquartile range.  
* including divorced and widowed.  

 

Physical and mental health around the examination in HL survivors  
Self-reported health scores, assessed with the EQ5D, including mobility, self-care, 

usual activities, pain/discomfort and anxiety/depression did not differ between 

measurements before colonoscopy and after colonoscopy (supplementary table 2).  

In addition, reported scores on anxiety and depression assessed with the HADS did 

not differ before and after colonoscopy. A severe total anxiety and depression 

score of ≥15 – which is indicative of clinically significant emotional distress – was 

reported in 19% of HL survivors before colonoscopy and 21% of HL survivors after 

colonoscopy (P=0.69). Finally, total scores on worries about cancer did not change 

over time, before and after colonoscopy, including worries about colorectal cancer. 
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Expected burden of colonoscopy in HL survivors and controls 
Thirty-eight percent of HL survivors were rather or extremely reluctant to undergo 

a colonoscopy, compared with 24% of controls (P=0.005, figure 3). The 

colonoscopy was expected to be rather/extremely embarrassing, painful or 

burdensome by 31%, 29% and 36% of HL survivors, respectively vs. 13%, P<0.001; 

13%, P<0.001 and 17% in controls (P<0.001). 

Compared with controls, the odds ratio for HL survivors to report rather/extreme 

reluctance to undergo a colonoscopy was 1.9 (95% confidence interval (CI) 1.2-3.0, 

supplementary table 1). After adjustment for age, gender, family history, 

relationship status and time to colonoscopy, this odds ratio remained similar (1.8 

(95% CI 1.1-3.0)). 

 

Perceived burden of colonoscopy in HL survivors and controls 
Sedation was administered before colonoscopy in 91% of HL survivors and 88% of 

controls (P=0.35). HL survivors had higher scores in perceived embarrassment of 

the colonoscopy procedure than controls (overall mean score 1.7 (standard 

deviation (SD) 0.9) vs. 1.4 (SD 0.6), P<0.001, table 2). In addition, scores of pain of 

the total procedure were higher in HL survivors, with an overall mean score of 2.1 

(SD 1.2) vs. 1.8 (SD 1.1) in controls (P=0.02). The burden of the total procedure was 

higher in HL survivors than in controls (overall mean score 2.3 (SD 1.1) vs. 1.8 (SD 

0.9), P<0.001, table 2). The burden of waiting for results was also higher in HL 

survivors than in controls (mean score 1.9 (SD 1.2) vs. 1.3 (SD 0.7), P<0.001).  

Abdominal complaints after the procedure were present in 33% of HL survivors and 

24% of controls (P=0.06). The most burdensome part consisted of drinking the 

bowel preparation and this item was comparable for HL survivors and controls 

(65% of HL survivors and 70% of controls). The odds ratio for HL survivors to 

perceive  a rather/extreme burden of colonoscopy compared with controls was 2.8 

(95% CI 1.5-5.0; supplementary table 1). After adjustment for age, gender, family 

history, relationship status and time to colonoscopy, this result did not change 

(odds ratio 3.3 (95% CI 1.5-7.0)). HL survivors were more frequently inclined to 

definitely undergo a second colonoscopy (77% vs. 66% in controls, P=0.04). 
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Table 2. Colonoscopy perception in HL survivors and general population controls. 
 HL survivors 

N=93  
Mean (SD) 

Controls 
N=1014 

Mean (SD) 

 
 

P value 
Embarrassment  
Effects of bowel preparation 
Introduction of colonoscope  
Colonoscopy procedure  
Total procedure 

 
1.5 (0.8) 
1.6 (0.9) 
1.3 (0.7) 
1.7 (0.9) 

 
1.4 (0.8) 
1.4 (0.7) 
1.2 (0.4) 
1.4 (0.6) 

 
0.08 

0.006 
0.02 

<0.001* 
Pain  
Effects of bowel preparation 
Introduction of colonoscope  
Colonoscopy procedure 
Total procedure 

 
1.4 (0.7) 
1.7 (1.1) 
1.9 (1.2) 
2.1 (1.2) 

 
1.4 (0.8) 
1.5 (0.9) 
1.7 (1.1) 
1.8 (1.1) 

 
0.75 
0.28 
0.03 
0.02 

Burden 
Drinking the bowel preparation 
Effects of bowel preparation 
Introduction of colonoscope  
Colonoscopy procedure 
Waiting for the final results  
Total procedure 

 
3.1 (1.3) 
2.3 (1.1) 
1.6 (1.1) 
1.7 (1.0) 
1.9 (1.2) 
2.3 (1.1) 

 
3.0 (1.3) 
2.0 (1.0) 
1.4 (0.8) 
1.4 (0.8) 
1.3 (0.7) 
1.8 (0.9) 

 
0.61 

0.008 
0.22 

0.005* 
<0.001* 

<0.001 
 N (%) N (%) P value 

Abdominal complaints after the procedure 
Absent 
Present 
Present and rather/extremely painful 
Unknown 

 
62 (67) 
31 (33) 

8 (9) 
0 

 
757 (75) 
244 (24) 

51 (5) 
13 (1) 

 
0.06 

Most burdensome  
Drinking the bowel preparation 
Colonoscopy procedure 
Recovery from sedation (waking up) 
Waiting for results 
Abdominal complaints afterwards 

 
60 (65) 
14 (15) 

0 
8 (9) 
5 (5) 

 
711 (70) 
160 (16) 

2 (<1) 
45 (4) 
55 (5) 

 
0.45 

Intention to undergo another colonoscopy 
Definitely not 
Possibly not 
Possibly 
Definitely 
Unknown 

 
0 

1 (1) 
20 (22) 
72 (77) 

0 

 
13 (1) 
28 (3) 

285 (28) 
666 (66) 

22 (2) 

 
0.24 

Abbreviations: HL, Hodgkin lymphoma; SD, standard deviation. 
* clinically relevant difference, defined as a difference larger than half a standard deviation 
of the total group score. 26 
Five-point Likert scales were used as a scoring system (1=not at all; 2=slightly; 3=somewhat; 
4=rather; 5=extreme).
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Discussion 

This study is the first to demonstrate a lower perceived than expected burden from 

colonoscopy in HL survivors at increased risk of colorectal cancer. Both the 

expected and perceived burden were higher in HL survivors than in general 

population controls. Nonetheless, HL survivors were more frequently inclined to 

definitely undergo a second colonoscopy than average-risk controls.  

The high prevalence of high-risk colorectal neoplasia in HL survivors, combined 

with prior reports on the increased colorectal cancer risk in HL survivors, led us to 

recommend colonoscopy surveillance in this population. 1, 3-5, 7 When considering 

colonoscopy surveillance as standard of care for HL survivors, the benefit should be 

balanced against the psychological burden. Three reasons suggest that the benefit 

of colonoscopy may outweigh its burden: the lower experienced than expected 

burden of colonoscopy; the mean levels of self-reported stress, anxiety and cancer 

worries before and after colonoscopy appear comparable to other reports on 

cancer survivors; and the high rate of HL survivors that intend to definitely undergo 

a second colonoscopy. 20, 23, 27 In addition, the psychological burden may not be 

much higher than in the general population, as the actual differences in scores 

between HL survivors and controls were small, with a large variability of scores 

within groups. A clinically relevant difference (defined as a difference larger than 

half a standard deviation of the total group score 26) was only found for the 

perceived burden and embarrassment associated with the total colonoscopy 

procedure in HL survivors compared with controls. In addition, a clinically relevant 

higher burden of waiting for the results was present in HL survivors. 

In this study, we found no clear reason for the higher perceived burden of 

colonoscopy in HL survivors. Although mean hospital anxiety and depression scores 

were in the range of mild anxiety and depression, a severe score of ≥15 was 

reported in 20% of HL survivors. 23, 27 Other possible explanations include a high 

perceived risk of developing cancer, negative illness perceptions, a passive and 

pessimistic coping style or having little social support. 28 

However, the benefit of colonoscopy surveillance in HL survivors may be less than 

expected, firstly, due to excess morbidity and mortality from other causes, 
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including other subsequent primary malignancies and cardiovascular disease. 29, 30 

Secondly, attendance is a very important factor in the efficacy of a surveillance 

program. The participation rate was only 54% in our study, which is lower than 

among patients with Lynch syndrome, an hereditary syndrome with an increased 

risk of developing CRC (colonoscopy participation rate of 73%). 31 When 

implemented, increasing the participation rate of surveillance will be important. 

This will start by increasing awareness among hematologists and radiation 

oncologists by incorporation of this recommendation in HL survivorship guidelines. 

Participation is influenced  by many factors, for example the perceived risk of 

developing cancer, the perceived benefits of colonoscopy and perceived barriers to 

colonoscopy. 32-34 A sense of control may incline HL survivors towards the attitude 

of definitely undergoing a colonoscopy in a second surveillance round. HL survivors 

receive surveillance recommendations for various diseases, including breast cancer 

and cardiovascular disease. 9 This high total burden of surveillance programs may 

also influence adherence to recommendations.  

The strengths of this study include the use of validated questionnaires for 

colonoscopy evaluation, with a high response rate around 80% in both HL survivors 

and a large and highly comparable control group. 16 The colonoscopy procedure 

was similar for both groups, including the standardized consultation to inform 

about the bowel preparation and the colonoscopy, and a high-quality colonoscopy 

with the option of conscious sedation. The lower median age and the shorter time 

between colonoscopy and questionnaire fill out in HL survivors did not impact the 

perceived burden of colonoscopy in a multivariable logistic regression model. In a 

prior report on the comparison population, the main findings were also not 

affected by a delay in response. 16 

A limitation of our study includes the lack of data on expected burden of 

individuals not attending surveillance. This may have created a selection bias, as HL 

survivors with the highest expected burden may have declined participation. This 

lack of data limits our evaluation of decision processes determining participation. 

Future studies should evaluate changes in levels of distress and expected and 

perceived burden of follow-up surveillance colonoscopies. In addition, options for 
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less burdensome surveillance alternatives should be evaluated in future studies. 

The results of this study should be incorporated in clinical decision making and 

endoscopists should be aware of the higher perceived burden of colonoscopy in HL 

survivors, including embarrassment and waiting for results.  

In conclusion, despite the fact that colonoscopy surveillance is burdensome in HL 

survivors, the burden was not perceived as high as expected. Despite the perceived 

burden, HL more frequently indicated they would definitely undergo a second 

surveillance colonoscopy. These findings indicate that colonoscopy surveillance 

may be feasible in HL survivors. When implemented, strategies should be 

developed to decrease the expected burden and optimize the participation rate of 

surveillance. 
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Supplements 
Supplementary table 1. Logistic regression model for the presence of a high burden of 
colonoscopy. 
Characteristic  Rather/extreme reluctance 

to undergo a colonoscopy 
OR (95% CI) 

Rather/extreme 
perceived burden 

OR (95% CI) 
Univariable   
Control population (ref)   
HL survivors 1.9 (1.2-3.0) 2.8 (1.5-5.0) 
Multivariable   
Cohort   
Control population (ref)   
HL survivors 1.8 (1.1-3.0) 3.3 (1.5-7.0) 
Age (ref <55 years)   
55-64 1.0 (0.7-1.4) 2.0 (1.0-3.8) 
≥65 0.8 (0.5-1.2) 1.6 (0.8-3.5) 
Gender* 1.8 (1.4-2.5) 2.0 (1.2-3.2) 
Family history† 0.8 (0.6-1.2) 0.5 (0.3-0.9) 
Relationship status‡ 0.8 (0.6-1.2) 1.0 (0.5-1.9) 
Days to colonoscopy 1.0 (1.0-1.0) 1.0 (1.0-1.0) 
Abbreviations: HL, Hodgkin lymphoma; CRC, colorectal cancer; BMI, body mass index.  
* Female vs. male (reference) 
† 1st degree relative(s) with CRC vs. no 1st degree relative (reference) 
‡ married/living with partner vs. single (reference) 
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Supplementary table 2. Effects of colonoscopy on wellbeing of HL survivors (N=81). 
 
 
Self-reported health status 

Before 
colonoscopy 

% 

After 
colonoscopy 

% 

 
 

P value 
EQ5D: any problems with*    
Mobility 13 11 0.57 
Self-care 4 4 1.0 
Usual activities 28 30 0.74 
Pain/Discomfort 31 35 0.62 
Anxiety/Depression 25 17 0.08 
 mean (SD) mean (SD)  
Self-rated health score (EQ-VAS) 77 (14) 77 (15) 0.61 
Hospital anxiety and depression score    
Anxiety score  4.5 (3.8) 4.4 (3.7) 0.66 
Depression score   3.9 (3.9) 3.8 (3.8) 0.66 
Total score   8.4 (7.3) 8.2 (6.9)  0.45 
Severe total score ≥15† (%) 19 21 0.69 
Cancer worry scale      
Total score of 9 questions ‡ 14.7 (5.1) 14.1 (4.0) 0.29 
Worries about colorectal cancer 1.7 (0.8) 1.6 (0.6) 0.14 
* tested as continuous variable, Wilcoxon rank test 
† indicative of clinically significant emotional distress 
‡ maximum range 9-36 
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