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ABSTRACT 

Background: The employment status of workers with cancer has important implications for impairment of intimate and 
family relationships and for economic, social and psychological health. The aim of the present study was to evaluate the 
effect of chemotherapy with capecitabine in patients with colorectal cancer on work productivity and daily activity. 
Methods: 30 patients with primary diagnosis of stage III colorectal cancer were enrolled for our study. All patients re- 
ceived capecitabine twice daily at a cumulative dose of 2500 mg/m2 on days 1 - 14 and repeated on day 22. Work pro- 
ductivity was determined using the WPAI questionnaire. Results: We observed a significant increase in absenteeism 
after 1 cycle, after 6 cycles of therapy and at follow-up (p < 0.001). On the other hand, presenteeism, work productivity 
loss and daily activity impairment, increased after 1 cycle and 6 cycles of therapy, but we could not find statistically 
different significances. Conclusions: Colorectal cancer diagnosis and treatment are associated with frailty and vulner- 
ability. Chemotherapy with capecitabine may result in negative consequences for job performance. 
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1. Introduction 

Colon cancer is the third most frequently diagnosed can- 
cer as well as the third leading cause of cancer mortality 
in men and women in the USA [1]. The incidence of co- 
lon cancer has not changed a lot in recent time but age- 
standardized mortality has improved in the last 30 years 
[2-4]. This improvement is more pronounced in early co- 
lon cancer, where management usually consists of sur- 
gery followed by adjuvant treatment. Adjuvant treatment 
is fluoropyrimidine based, and it has now become a stan- 
dard of care in the management of colon cancer. After 
surgery, the next question always is the need for adjuvant 
treatment and also the choice of chemoterapeutic agent. 
The goal of adjuvant therapy is to eradicate occult micro- 
metastases present at time of surgery therapy increasing 
the cure rate. Recent study suggested that non curative 
resection of asymptomatic colorectal primary tumors may 
prolong survival in patients with metastatic colon cancer 
[5]. However another study concluded that initial che- 

motherapy should be started with resection of the pri- 
mary tumor reserved for the small proportion of patients 
who develop major complications from the primary tu- 
mor because resection of an asymptomatic primary tumor 
provides only minimal palliative benefits [6]. Capecit- 
abine is an oral fluoropyrimidine, which is converted to 
5-fluorouracil (5-FU), preferentially at the tumor site by 
a sequential three enzyme pathway. Capecitabine is an 
effective well tolerated convenient treatment for patients 
with colorectal cancer. Work is often related to having a 
purpose in life, a sense of contributing, a distraction, and 
even one’s self esteem. Research related to work disabil- 
ity indicates that work outcomes in those at work with 
various chronic health problems are influenced by a pat- 
tern of factors within the individual environment and so- 
ciety that may also be operational among survivors of 
cancer [7]. The employment status of workers with can- 
cer has important implications for impairment of intimate 
and family relationships and for economic, social and 
psychological health. The aim of the present study was to 
evaluate the effect of chemotherapy with capecitabine in *Corresponding author. 
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patients with colorectal cancer on work productivity and 
daily activity. 

2. Methods 

Between January 2011 and December 2012, colorectal 
patients receiving curative resection were recruited for 
postoperative adjuvant oral chemotherapy with capecit- 
abine. The study protocol was approved by the Institu- 
tional Review Board. Written informed consents were 
obtained from all partecipants. After 8 weeks of surgical 
resection, 30 patients with primary diagnosis of stage III 
colorectal cancer were enrolled for our study. Further eli- 
gibility criteria included the following: 

1) Age 20 to 50 years; 2) Eastern Cooperative Oncol- 
ogy Group performance status of 0 or 1; 3) Adequate 
hematological function (absolute leukocyte count 4000 to 
12,000 leukocytes/mm3; neutrophil count 2000 neuto- 
phils/mm3 or more, and platelets 100,000/mm3 or more) 
hepatic function (transaminases 2.5 times or less the up- 
per limit of normal and serum bilirubin 2.0 mg/dl or less) 
and renal function (serum creatinine below the upper li- 
mit of normal); 4) Ability to take oral medication. Pa- 
tients were excluded if they had any of following: history 
of severe drug allergies, interstitial pneumonitis or pul- 
monary fibrosis, several pleural effusion or ascites, active 
infection, diarrhea or serious uncontrolled comorbilities 
or medical conditions. Patients were also excluded if they 
were participating in another trial, pregnant, breast-feed- 
ing, unwilling to use effective contraception or had a me- 
dical condition or concomitant illness that might impair 
protocol compliance. Patients had received no prior che- 
motherapy. Capecitabine was given twice daily at a cu- 
mulative dose of 2500 mg/m2 on days 1 - 14 and repeated 
on day 22. The total daily dose was divided into two 
equal amounts and given roughly 12 h apart and within 
30 min after a meal, usually breakfast and dinner. Base- 
line assessment were medical history, clinical examina- 
tion, complete haematology with differential leucocyte 
count, clinical chemistry including coagulation parame- 
ters, tumour markers CEA and CA 19-9, chest radio- 
graphy and computed tomographic scans of the abdomen, 
pelvis and chest before starting treatment at baseline.  

2.1. Laboratory Exams 

A complete routine chemistry including red cell count, 
hemoglobin, white cell count, platelets, prothrombin time, 
fasting plasma glucose, insulin, C-reactive protein, blood 
urea nitrogen, serum creatinine, bilirubin, ALT, aspartate 
aminotransferase, alkaline phosphatase, γ-glutamil transpepti- 
dase, and creatin phosphokinase levels was performed at 
every medical visit. All patients were included in the 
safety and efficacy analyses. The severity of the adverse 
effects was evaluated according to the National Cancer 

Institute Common Toxicity Criteria (NCI-CTC) version 
2.0 [8]. 

2.2. WPAI (Work Productivity and Activity  
Impairment) 

Work productivity was determined using the WPAI ques- 
tionnaire. Patients reported the number of actual hours 
worked, hours missed due to chemotherapy, as well as 
the effect on productivity while working and doing regu- 
lar activities during the past 7 days. The WPAI was self- 
administered and consisted of four questions that elicited 
employment status. Scores for abseteeism, presenteeism, 
overall work productivity loss and impairment in regular 
(non work) daily activities, such as work around the house, 
shopping, child care, exercising, studying, were derived 
as follows: Absenteeism = hours missed/hours missed + 
hours worked; Presenteeism = scale score/10; Work pro- 
ductivity loss = absenteeism + (hours worked × presentee- 
ism); Daily activity impairment = scale score/10. Score 
were transformed into percentage with higher percent- 
ages indicating greater work impairment, lower produc- 
tivity and daily activity impairment. 

2.3. Statistical Analysis 

Results are expressed as means +/− standard deviations. 
Comparisons of quantitative data were made using the 
Student’s t-test or Mann-Whitney test. Qualitative data 
were analyzed using the chi-square test. A p value of < 
0.05 was considered as indicating a statistically signifi- 
cant difference. All data management and statistical cal- 
culations were performed using SPSS 15.0 statistical 
package (Chigago, IL). 

3. Results 

Patients’ characteristics at baseline are reported in Table 
1. There were not significant differences between groups 
at baseline with respect to sex, age, BMI, stage of cancer, 
number of blue or white collars. As regards WPAI score, 
colorectal patients treated with capecitabine showed sig- 
nificant increase in absenteeism after 1 cycle (p < 0.001) 
and after 6 cycles of therapy (p < 0.001). We observed 
the increase in absenteeism also after three months fol- 
low up (p < 0.001). On the other hand, presenteeism, 
work productivity loss and daily activity impairment in- 
creased after 1 cycle and 6 cycles of therapy, but we 
could not find statistically different significances (Table 
2). Adverse events after 1 month chemotherapy in- 
cluded gastrointestinal toxicity: 2 (6%) patients had nau- 
sea, 1 (3%) diarrhoea, 3 mucositis (10%), 1 stomatitis 
(3%), 1 abdominal pain (3%) and 1 proctitis (3%) and 
higher rates of hand-foot skin reactions (10 patients, 
33%). 8 patients showed fatigue (26%) (Table 3). After 6 
month therapy we observed the following adverse events: 
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Table 1. Patients’ characteristics at baseline. 

Parameter   

Sex Male Female 

N 18 12 

Age (years) Range 28 - 48 32 - 50 

Heart rate (beats per minute) 84 88 

SBP (mmHg) 138 ± 12 131 ± 14 

DBP (mmHg) 81 ± 7 84 ± 6 

Smokers/no Smokers 12/6 5/7 

BMI (kg/m2) 26.8 ± 4.2 24.4 ± 4.1

Stage of cancer 
IIIB 
IIIC 

 
10 
8 

 
7 
5 

Blue collars (manual labourers) 11 3 

White collars (non manual/office 
labourers) 

7 9 

 
Table 2. WPAI score in patients with colorectal cancer 
(mean ± SD). 

 Baseline 
After 1 cycle 

treatment 
After 6 cycles 

treatment 
Follow-up

Absenteeism 4.1 ± 3.7 4.4 ± 4.8*** 4.9 ± 6.4*** 4.5 ± 6.7***

Presenteeism 31.8 ± 12.4 33.6 ± 13.9* 35.8 ± 14.2* 32.6 ± 13.1*

Work  
productivity loss 

31.4 ± 13.5 36.4 ± 14.2* 37.8 ± 14.5* 34.6 ± 13.9*

Daily activity 
impairment 

44.1 ± 16.9 47.2 ± 17.2* 48.2 ± 18.1* 45.9 ± 17.4*

Comparison with baseline: p = NS*; p < 0.05**; p < 0.001***. 

 
4 patients with nausea (13%), 3 with vomiting (10%), 3 
with diarrhoea (10%), 2 with mucositis (6%), 3 stomatitis 
(10%), 3 abdominal pain (10%) and 1 proctitis (3%). 
Moreover hand-foot skin reactions (17 patients, 56%) 
and fatigue were observed (19 patients, 63%) (Table 3). 

4. Discussion 

The aim of this study was to examine the possible effects 
of chemotherapy stress on work ability. Six cycles of 
capecitabine were received by all treated patients; with 
the exception of gastrointestinal toxicity and higher rates 
of hand-foot skin reactions, capecitabine was well toler- 
ated [9] (Table 3). The improvements of treatment ad- 
herence and the low toxicity permitted our patients to 
resume their work again. If work stress is becoming too 
high this may result in negative consequences for job 
performance and possibly the development of diseases. 
Cancer diagnosis and treatment are associated with 
frailty and vulnerability [10,11]. Reduced work produc- 
tivity is not necessarily attributed to a chronic health con- 
dition. When work productivity is affected by reduced 
performance due to a health problem, it is often referred 

Table 3. Toxic effects in treated patients according to NCI- 
CTC. 

 
After 1 month  
chemotherapy 

After 6 months  
chemotherapy 

 
Grade 
1 - 2 

Grade  
3 - 4 

Grade 
1 - 2 

Grade 
3 - 4 

Laboratory 
Lowered  

haemoglobin 
Lowered leucocytes
Lowered platelets
Raised creatinine
Raised bilirubin 

 
 

1 
0 
0 
0 
0 

 
 

0 
0 
0 
0 
0 

 
 

2 
2 
1 
0 
0 

 
 

0 
0 
0 
0 
1 

Gastrointestinal
Nausea 

Vomiting 
Diarrhoea 
Mucositis 
Stomatitis 

Abdominal pain 
Proctitis 

 
2 
0 
1 
2 
0 
1 
1 

 
0 
0 
0 
1 
1 
0 
0 

 
4 
2 
2 
1 
1 
2 
1 

 
0 
1 
1 
1 
2 
1 
0 

Others 
Fatigue 

Anorexia 
Alopecia 

Hand-foot skin 
reaction 

 
6 
1 
0 
6 

 
2 
1 
0 
4 

 
14 
2 
0 
14 

 
5 
0 
0 
3 

 
to as presenteeism. It has been demonstrated that social 
costs are not only related to absenteeism, but to presen- 
teeism as well [12,13]. It has been found that health con- 
ditions increase work-related absences (absenteeism) and/ 
or decrease productivity while at work (presenteeism), 
creating a substantial economic burden on industry [14, 
15]. Studies have found that presenteeism leads to greater 
productivity loss than absenteeism [16]. The costs related 
to presenteeism might even exceed the costs of absentee- 
ism [17]. Although presenteeism is described as an im- 
portant factor for productivity loss, it has been observed 
that workers with a chronic health condition perform 
well being at work [18,19]. Reduced work performance 
due to health problems is not desiderable, but the alterna- 
tive of work absence may be even worse, reflected by de- 
clining return to work perspectives, as the length of work  
absence increases [20]. Work productivity represents a 
well-being indicator that stimulates social inclusion and 
reduces exclusion such as economy, employment, health 
housing and social participation [21]. Many participants 
experienced their work as being a place for healing and 
recovering. They indicated that work increased the men- 
tal and physical well-being. In their work participants 
found recognition and approval, self-realization and self- 
respect. Work plays for many patients an important role 
in the psychological treatment; in fact job satisfaction 
was often stated as a strong motivator for social status 
and for social contacts. We think that cancer patients 
should be encouraged to resume their activities as soon 
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as possible, especially when adverse events are few and 
tolerable. In some patients we observed a persistent hand- 
foot skin reaction. This symptom was mostly presented 
in blue collars, while fatigue was presented in both blue 
and white collars. Although most of colorectal patient 
were able to work, lower levels of productivity, lower 
work ability and reduced job retention have been re- 
ported. An adequate supportive therapy of fatigue [22-24] 
could increase work productivity and health-related qual- 
ity of life. Future studies are needed to investigate the 
relation among job, cancer, and related cancer treatment, 
and develop innovative approaches at the workplace to 
address these areas realistically and head on.  
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