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Abstract  
Goals  Cancer patients treated with chemotherapy often develop anaemia. This cross-sectional analysis 
examined the effect of anaemia treatment on patient and caregiver time and activities.  
Materials and methods  The analysis included 9,920 patients from 646 US outpatient oncology centres. 
Patients completed a survey that contained questions about travel time, total time for the visit and other 
impacts.  
Results  The mean time taken for a single clinic visit to receive anaemia treatment was 2.2 h. On average, 
patients receiving epoetin alfa required 17.6 h more than patients receiving darbepoetin alfa to complete a 
course of anaemia treatment. All patients in the study reported that they had to adjust at least one activity as a 
result of clinic visits. Older patients, women and patients from low-income areas were more likely to be 
accompanied during clinic visits.  
Conclusions  Reducing the number of clinic visits needed for anaemia treatment by using darbepoetin alfa 
may benefit patients.  
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Introduction 
Patients with cancer are often required to make frequent clinic visits to receive chemotherapy, radiotherapy or 
other treatment. These can be both time consuming and costly: one study of women with breast cancer in the 
US reported that patients may make up to 20 clinic visits per month, and incur mean monthly expenses of up 
to $1,200 [19]. A common reason for some of these visits is to receive treatment for anaemia. Around 39% of 
patients with cancer develop anaemia as a result of cancer and its treatment; of the remainder, almost two 
thirds are likely to subsequently develop anaemia if they initiate chemotherapy [1, 9, 16].  



Anaemia is known to have a negative effect on patient quality of life, in large part, owing to the fact that it 
causes fatigue [3, 20, 25]. A study by the Fatigue Coalition found that 76% of cancer patients experienced 
anaemia-related fatigue at least a few days each month during their most recent chemotherapy, and that 30% 
reported such fatigue on a daily basis [6]. The consequences of fatigue include decreased energy, impaired 
concentration, impaired memory and loss of interest in activities or hobbies. In the Fatigue Coalition study, 
patients experiencing fatigue reported that they required an additional 2.8 h of sleep per day compared with 
patients not experiencing fatigue [6]. However, treatment with erythropoiesis-stimulating proteins (ESPs), 
typically lasting for between 6 and 9 months, has been shown to correct anaemia and alleviate fatigue [10, 11, 
14, 17].  

Patients are frequently accompanied on clinic visits and can require help to make up for lost productivity due 
to visits, either at home or in the workplace. A study of more than 15,000 patients with cancer at 721 US 
centres found that each chemotherapy visit took a mean (standard deviation [SD]) of 5.7 (6.9) hours [9]. 
Furthermore, chemotherapy, along with other cancer treatments, such as radiation therapy and bone marrow 
transplants, can cause additional medical problems, including anaemia. Consequently, patients with cancer 
often need to visit a clinic for reasons other than chemotherapy. The magnitude of the additional time burden 
that this causes can be difficult to estimate, but can be an important consideration for both patients and their 
caregivers [5, 15]. Patients with cancer who are also receiving ESP treatment for anaemia have reported a 
mean (SD) anaemia treatment visit time of 2.2 (3.1) hours for themselves and 1.3 (2.6) hours for their 
caregivers [9]. Patients with cancer frequently report that other personal activities, integral to their quality of 
life, have to be deferred as a result of treatment. These include paid vacation, housework, caring for their 
family, hobbies and socialization [9, 13].  

The burden of the management of cancer and associated medical conditions can be almost as heavy for 
caregivers as for patients. It is estimated that between 51 and 63% of patients require a caregiver to help them 
to the clinic [9, 12, 13, 15, 18, 21]. A survey of 379 patients with a history of chemotherapy indicated that 
patient fatigue resulted in 65% of caregivers missing at least 1 day of work per month [6]. If patients are 
unavailable as a result of clinic visits or illness, caregivers may carry out tasks such as meal preparation, 
errands and family care [9, 19].  

The present study was a multicentre, cross-sectional analysis that examined the effects of anaemia treatment 
on patient and caregiver time and activities across a range of demographic groupings, to determine variables 
that may be associated with a reduced treatment time burden.  

 
Materials and methods 
Study design and population 

This cross-sectional analysis examined the effect of medical visits on patient and caregiver time and activities 
at 721 outpatient oncology centres selected by convenience sampling. Eligible patients were recruited by 
convenience sampling between May 2003 and July 2004. For inclusion, patients were required to be 
�18 years of age, receiving chemotherapy for cancer and have received either epoetin alfa or darbepoetin alfa 
within 30 days before survey administration. The study was approved and given ‘exempt’ status by the 
IntegReview Ethical Review Board. No names, other identifying information or other protected health 
information, as defined by the Health Insurance Portability and Accountability Act (HIPAA), were recorded. 



This study followed the Department of Health and Human Services (DHHS) regulations (45 CFR 
46.101(b)(2)) regarding the Protection of Human Subjects.  

Survey content and administration 

Patients were recruited for the study from oncology clinics as they arrived for any type of clinic visit (not just 
visits specifically to receive anaemia treatment). After consent was given, a study administrator at the site 
administered a survey. The survey included questions that asked whether patients were accompanied, how 
much total time was required for the visit (including travel, rescheduling other activities, preparing for the 
visit, waiting and treatment time) for the patient, total time required for the caregiver, what sorts of activities 
were rescheduled or cancelled because of the visit and what activities caregivers carried out for the patient. 
The survey instrument was pre-tested on patients and nursing staff at the West Clinic, Memphis, Tennessee.  

Statistical analysis 

To be included in the statistical analysis, patients were required to have travelled less than 100 miles to reach 
the clinic, on the grounds that journeys more than 100 miles represented an extreme amount of time for a 
single medical visit. Of the 11,105 patients in total, 10,904 (98.2%) travelled less than 100 miles. Of the 
remaining 201 patients, 116 (1.0%) travelled more than 100 miles and 85 (0.8%) did not report a travel 
distance. Both of these latter groups of patients were excluded from the statistical analysis. Patients were also 
excluded if any of the other data required for analysis were missing, including sex, age, type of ESP received, 
caregiver or patient time burden, marital status or employment status. In total, 9,920 patients were included in 
the final analysis.  

Sites were included in the data set for final analysis if at least five patient surveys were carried out there. This 
was because two site-level variables were collected and analysed: the zip code of the clinic, and the average 
number of doses of epoetin alfa or darbepoetin alfa administered per treatment cycle. The median income 
level of the zip code of the clinic was obtained from a database [26] based on the Core-Based Statistical Area 
(CBSA) from the Census 2000 data in the US. Income level for a site was assigned to one of four categories 
based on the median income of the state in which the clinic was located: low (<50%), median (�50 and 
<80%), moderate (�80 and <120%) and upper (>120%). The zip code was also used to find the population 
category of the city in which the clinic was located. The population estimate of each zip code was placed in 
one of three categories: ‘rural area less than 10,000 people’; ‘midsize city between 10,000 and 50,000 people’; 
and ‘city more than 50,000 people’.  

Support activities were divided into four general categories for statistical analysis: ‘homemaker activities’, 
‘accompanied patient’, ‘medical communications’ and ‘work time lost’. A patient was classed as having 
support in the homemaker activities category if he or she indicated that the caregiver carried out any of the 
following activities: ‘took care of children’, ‘took care of adult family member’, ‘housework’, ‘yardwork’, 
‘prepared a meal’ or ‘ran an errand’. A patient was considered to have had support in the accompanied patient 
category if he or she responded in the affirmative to the question of whether the caregiver ‘provided 
transportation’ or ‘came with you to keep you company or provide emotional support’. A patient was classed 
as having support in the medical communications category if he or she responded in the affirmative to the 
question of whether the caregiver ‘talked to the doctor or nurse for you’ or ‘set up the medical appointment’. 
A patient was considered to have had support in the ‘work time lost’ category if his or her caregiver ‘took 
time off work’ or ‘covered at job’. A PC running Windows and SAS statistical software (V8) was used to 



produce tables and figures from the raw survey data. Statistical tests were not used to compare total times for 
ESP treatment because the total time was estimated from a combination of patient-reported time and staff 
reports about practice regimens.  

A regression analysis was carried out to determine the validity of the results of this survey. Significant 
variables from the survey data were selected in a stepwise process using forward selection and normalised by 
log transformation. These included the travel distance, the treatment received, income level, age, marital 
status and whether a patient had caregiver support. In addition, it was necessary to make some assumptions 
based on the data collected. To accurately compare the two different treatment regimens investigated, the 
average number of doses administered was required, as well as the average treatment event time. However, 37 
centres did not report the average number of doses administered per treatment. The missing data were 
therefore imputed by calculating the overall average for each treatment and applying it to those centres where 
the average number of doses was not reported or was missing.  

 
Results 
Patient population 

Of the 11,105 patients from 721 centres who enrolled in this study, 9,920 patients from 646 sites were 
included in the final analysis. These patients had travelled less than 100 miles for their clinic visit and had no 
data missing from their survey.  

Patient demographics and clinical characteristics are summarised in Table 1. The mean (SD) age was 63.3 
(12.8) years (range: 18 to 99 years). The two most common malignancies were breast cancer (23.6%) and 
lung cancer (21.4%). Almost 65% of patients were women, probably because of the high number of breast 
cancer patients in the study. Marginally, more than half the patients were retired (51.1%), 16.5% were on 
disability allowance and 14.4% worked full-time. The proportion of patients treated with darbepoetin alfa was 
53.4%, compared with 46.6% receiving epoetin alfa.  
Table 1  Patient demographics and clinical characteristicsa  

Characteristic N=9,920  
Age (years)   

 Mean (SD) 63.3 (12.8) 

 Min, max 18, 99 

 �75 (n, %)  2,110 (21.3) 

Sex (n, %)    

 Women 6,411 (64.6) 

 Men 3,509 (35.4) 

Marital status (n, %)    

 Unmarried 3,157 (31.8) 

Employment status (n, %)    

 Retired 5,071 (51.1) 



Characteristic N=9,920  
 Unemployed due to disability 1,637 (16.5) 

 Full-time 1,427 (14.4) 

 Homemaker 651 (6.6) 

 Part-time 567 (5.7) 

 Unemployed for any other reason 553 (5.6) 

 Student 14 (0.1) 

Type of cancer being treatedb (n, %)   

 Breast 2,341 (23.6) 

 Lung 2,124 (21.4) 

 Gastrointestinal 1,243 (12.5) 

 Gynaecological 938 (9.5) 

 Non-Hodgkin’s lymphoma 585 (5.9) 

 Other lymphoma 613 (6.2) 

 Prostate 354 (3.6) 

 Genitourinary 236 (2.4) 

 Other 1,653 (16.7) 

Type of ESP received (n, %)    

 Darbepoetin alfa 5,298 (53.4) 

 Epoetin alfa 4,622 (46.6) 
aData taken from patient survey  
bPatients may have more than one type of cancer  

Study sites 
Site characteristics are summarised in Table 2. Of the 646 sites, 153 were in upper-income areas, 283 were in 
middle-income areas, 176 were in moderate-income areas and 34 were in low-income areas. Most sites were 
in cities with populations exceeding 50,000, but 69 were in midsize cities with populations of between 10,000 
and 50,000 and 10 were in rural areas with populations of less than 10,000. The commute distance was 
slightly longer (4.6-mile difference between means) for patients travelling to rural clinics than to clinics in 
cities with more than 50,000 people, but the overall time for a clinic visit did not seem to be affected by city 
size (mean 2.0 h for rural areas and midsize cities, mean 2.2 h for large cities).  
Table 2  Site characteristicsa  

N=646  Site characteristic 
n  % 

Median incomeb      

 Lowc  34 5.3 

 Moderated  176 27.2 

 Middlee  283 43.8 



N=646  Site characteristic 
n  % 

 Upperf  153 23.7 

Size of area by populationb      

 Rural area less than 10,000 people 10 1.5 

 Midsize city more than 10,000 but less than 50,000 people 69 10.7 

 City over 50,000 people 567 87.8 
aData taken from site survey  
bInformation from http://www.zip-codes.com/, based on zip code of clinic  
cMedian income from the 2000 Census is less than 50% of the median income for the state in which the clinic is located  
dMedian income from the 2000 Census is greater than or equal to 50% but less than 80% of the median income for the 
state in which the clinic is located  
eMedian income from the 2000 Census is greater than or equal to 80% but less than 120% of the median income for the 
state in which the clinic is located  
fMedian income from the 2000 Census is greater than or equal to 120% of the median income for the state in which the 
clinic is located  
Figure 1 shows a map of the US and the distribution of sites in this study. Sites were located all over the US: 
272 in the South, 157 in the Midwest, 113 in the East and 104 in the West, with regions defined by the US 
Census Bureau. Accordingly, the resulting patient distribution was 43.6% in the South, 21.9% in the Midwest, 
17.8% in the East and 16.8% in the West.  

 



Fig. 1  Sites participating in the survey  

 
Anaemia treatment 
Treatments for anaemia required additional time commitments from patients and caregivers. Patients needed 
an average of 2.2 total hours per visit to go to the clinic for an injection of an ESP (Table 3). Per visit, 
patients, on average, spent almost an hour travelling to and from the clinic, in addition to 1.2 h preparing for 
the visit, rescheduling activities, waiting in the clinic and being treated in the clinic. The average distance to 
the clinic was 15.3 miles. Across patient and caregiver age groups, the average total times for a visit for ESP 
therapy were similar (consistently within a tenth of 2.2 h; Table 4). However, the average number of doses 
reported per treatment cycle varied with the ESP administered. The mean (SD) number of doses of epoetin 
alfa was 15.5 (8.0), whilst the mean (SD) number of doses of darbepoetin alfa was 8.7 (4.5); this difference 
was significant (P<0.0001). As a result of the lower frequency of dosing for darbepoetin alfa, the estimated 
mean (SD) patient time burden per anaemia treatment cycle (clinic visit and injection) was also lower: 19.3 
(21.8) hours for darbepoetin alfa compared with 36.9 (37.7) hours for epoetin alfa (Table 5). The contribution 
of travel compared with non-travel time per cycle is illustrated in Fig. 2. The cumulative travel time alone was 
16.0 h for patients using epoetin alfa and 8.3 h for patients using darbepoetin alfa. However, every patient in 
the study indicated that at least one life activity had been altered by a medical visit. The most commonly cited 
effects were on time spent with friends and family, time spent on housework, time spent on hobbies and time 
spent on vacation.  
 
Table 3  Average patient and caregiver time burden for anaemia treatmenta  

  N  Mean (SD) 95% confidence intervals 
Total time taken before, during and after the clinic visit (hours) 9,920 2.2 (2.8) (2.1, 2.2) 

Travel time to and from clinic (hours) 9,920 0.9 (0.7) (0.9, 0.9) 

Average length of time burden minus travel time (hours) 9,920 1.2 (2.7) (1.2, 1.3) 

Average distance to the clinic (miles) 9,920 15.3 (14.8) (15.0, 15.6) 

Average caregiver time (hours) 5,312 2.3 (2.3) (2.3, 2.4) 
aData taken from patient survey  
 
Table 4  Average patient time and caregiver time for anaemia treatment by patient agea  

Age group (years)   
18–64 65–74 75+ 

Total time for visit (hours)       

 N  4,867 2,943 2,110 

 Mean (SD) 2.2 (2.9) 2.1 (1.6) 2.2 (3.7) 

 95% confidence intervals (2.1, 2.3) (2.0, 2.1) (2.1, 2.4) 

Caregiver time (hours)       

 N  2,236 1,764 1,312 

 Mean (SD) 2.4 (2.2) 2.3 (2.2) 2.3 (2.5) 

 95% confidence intervals (2.3, 2.5) (2.2, 2.4) (2.2, 2.4) 

Percent of patients with caregiver presentb 45.9 59.9 62.2 



aData taken from patient survey  
bPatients aged 18–64 years were significantly less likely to have a caregiver present than either of the other two age 
groups (P<0.0001)  
Table 5  Estimated mean patient time burden (hours per treatment cycle) with either epoetin alfa or darbepoetin alfaa  

  Epoetin alfa Darbepoetin alfa 
Average number of doses given per anaemia treatment cycleb      

 N  773 772 

 Mean (SD) 15.5 (8.0) 8.7 (4.5) 

 95% CI 14.9, 16.0 8.3, 9.0 

Total time burden per anaemia treatment cycle (hours)c      

 N  4,622 5,298 

 Mean (SD) 36.9 (37.7) 19.3 (21.8) 

 95% CI 35.8, 37.9 18.7, 19.9 

Average time burden minus travel time per anaemia treatment cycle (hours)c     

 N  4,622 5,298 

 Mean (SD) 20.8 (32.6) 11.0 (19.1) 

 95% CI 19.9, 21.8 10.5, 11.5 
aPatient time burden multiplied by the average number of doses per anaemia treatment cycle at a site gives the 
estimated cumulative time burden per anaemia treatment cycle  
bData taken from site survey  
cData taken from patient survey  

 
Fig. 2  Average patient time burden for anemia treatment with epoetin alfa or darbepoetin alfa  

 
 
 



Caregiver support 

Caregivers provided several types of support to enable the patient to make clinic visits. Almost all patients 
(91%) required support for homemaker activities, and someone to accompany them on some of their clinic 
visits. Approximately 65% required assistance with medical communications (including making and changing 
appointments; calling doctors, nurses and pharmacies; and obtaining and transmitting medical records), and 
around 48% required caregivers to take time off work or cover for the patient at work.  

Caregivers contributed time to help patients receive anaemia treatment, although whether caregivers 
accompanied patients to visits depended on patient age, employment status, marital status and sex. As age 
increased, patients became more likely to have a caregiver accompany them to the clinic (P<0.0001). Only 
46% of patients in the 18–64 years age group were accompanied by a caregiver, compared with 60% in the 
65–74 years age group and 62% in the group of patients aged �75 years. By contrast, as the income level of a 
clinic increased, patients were less likely to be accompanied: 59.9% of patients travelling to clinics in low-
income areas had a caregiver with them, compared with only 48.9% of patients travelling to clinics in upper-
income areas (Table 6). Employment status also affected whether a caregiver accompanied patients to the 
clinic. Patients working full-time and part-time were significantly less likely than unemployed or retired 
patients to be accompanied to the clinic by a caregiver (P<0.0001). Also, males were significantly less likely 
than females to be accompanied on an anemia treatment visit (P<0.0115). Married patients were more likely 
to be accompanied on visits than their unmarried counterparts (P<0.0001). Across all age categories, married 
females were the most likely to be accompanied, and single males were the least likely to be accompanied. 
Being female, married and elderly was indicative of a higher likelihood of patients having a caregiver 
accompany them to the clinic.  
 
Table 6  Average chemotherapy patient time and caregiver time for anaemia treatment by income level of clinica  

Income level of clinicb    
Low Moderate Middle Upper 

Total time for visit (hours)*         

 N  464 2,720 4,343 2,393 

 Mean (SD) 2.4 (1.7) 2.1 (1.4) 2.2 (3.7) 2.1 (2.0) 

 95% confidence intervals (2.3, 2.6) (2.1, 2.2) (2.1, 2.3) (2.0, 2.2) 

Caregiver time (hours)**         

 N  278 1,483 2,382 1,169 

 Mean (SD) 2.6 (1.8) 2.3 (2.0) 2.3 (2.0) 2.5 (3.1) 

 95% confidence intervals (2.4, 2.8) (2.2, 2.4) (2.2, 2.3) (2.3, 2.7) 

Percent of patients with caregiver present*** 59.9 54.5 54.8 48.9 
*P=0.0813  
**P=0.0153  
***P<0.0001; patients from low income clinics were significantly more likely to have a caregiver present than were 
patients from upper income clinics  
aData taken from patient survey  
bIncome level determined using data from http://www.zip-codes.com/  



Patients’ employment status affected the type of support required from caregivers (data not shown). Retired 
patients were the least likely to require their caregivers to miss work time, whilst patients employed full-time 
or students were most likely to require their caregivers to miss work time. Patients who were students, on 
disability or retired were the most likely to require medical communications to be carried out for them; the 
least likely to require these activities were patients who were employed full-time or part-time.  

Most patients who required their caregivers to miss work time were in the 18–64 years age category (Fig. 3). 
As age increased, patients were more likely to have caregivers who corresponded with the doctor or nurse 
and/or arranged appointments on their behalf. Patients visiting clinics in low-income areas were more likely to 
require caregivers to lose time from work and require assistance with medical communications. Similarly, 
more patients visiting a clinic in a low-income area had caregivers accompanying them on their anaemia 
treatment visit than patients visiting a clinic in a higher-income area. Whilst it was found that patients 
travelled an average of 18.4 miles to clinics in lower-income areas and an average of 14.4 miles to clinics in 
upper-income areas, there did not seem to be major variations in patient commute time.  

 
Fig. 3  Percentage of patients requiring caregiver support, by age group and income level  

 
Regression analysis 

The natural log-transformed total time was fitted to a linear regression model that included the categorical 
variables of treatment, caregiver support, marital status, and income level and the continuous variables of age 
and natural log-transformed distance travelled. After adjusting for the effects of these variables, the regression 



model indicated that the time required for darbepoetin alfa treatment was, on average, 57% of the time 
required for epoetin alfa treatment. In addition, there was a trend towards increased event time with the 
presence of a caregiver. However, the coefficient of determination (R 2) for the model was only 22%.  

 
Discussion 
ESP treatment imposes a significant time burden on patients with cancer receiving chemotherapy, and who 
have associated anaemia. The present study found that a single clinic visit took a mean total time of 2.2 h for 
patients and 2.3 h for caregivers. In addition, the mean travel time per clinic visit was 0.9 h (54 min), and all 
the patients in this study reported that they had to adjust at least one activity as a result of clinic visits. The 
most commonly affected activities were time spent with friends and family, housework, hobbies and 
vacations. When additional visits for chemotherapy, laboratory tests, doctor assessments and neutropenia 
treatment are taken into account, it is clear that treatment of anaemia represents a significant cumulative time 
burden.  

The results reported in this study are similar to those of a retrospective survey of over 15,000 adult cancer 
patients [9]. In that survey, patients reported a mean (SD) clinic visit time commitment of 2.2 (3.10) hours for 
themselves and 1.3 (2.51) hours for their caregivers. The mean travel time reported for a return trip to a clinic 
was 64 min. Such results are important because they demonstrate the impact of treatment on cancer patients’ 
quality of life. A systematic review of studies examining the effect of travel on cancer patients’ experiences of 
treatment found that travel was commonly described as ‘inconvenient’ or ‘challenging’ [21], and long 
distances have previously been shown to be regarded by cancer patients as a barrier to treatment, substantially 
increasing out-of-pocket expenses for travel, meals and lost wages [12, 13, 19]. Further, clinic visits have 
been associated with psychological impacts: some patients have reported that visits reinforce their perception 
of ‘being a cancer patient’, and lead to feelings of anxiety and sadness [18]. The burden is all the more severe 
because patients with anaemia are already likely to be fatigued. Fatigue is defined as ‘a subjective state of 
overwhelming, sustained exhaustion and decreased capacity for physical and mental work that is not relieved 
by rest’ [4]. It impairs patient quality of life, and leads to a decline in physical functioning, disruption of 
everyday activities and worsened mood [7]. A number of studies have confirmed that cancer-related fatigue 
has a negative effect on both patients’ physical and their psychological health [14, 22, 24].  

In the present study, the choice of treatment regimen influenced patients’ time burdens. For example, patients 
who were receiving darbepoetin alfa averaged 6.8 fewer visits (17.6 fewer hours) over the course of treatment 
than patients receiving epoetin alfa. Previous studies have demonstrated that darbepoetin alfa administered as 
an extended dosing regimen is as effective in improving anaemia as epoetin alfa administered every week [11, 
17]. Darbepoetin alfa can be administered at a reduced dosing frequency because it has a modified 
glycosylation pattern that gives it a longer serum half-life and increased potency compared with epoetin alfa 
[8]. In addition, some results have suggested that darbepoetin alfa may be safe and effective when 
administered once every 3 weeks, further reducing the time burden for patients [23, 24]. Finally, although the 
number of visits made solely to receive treatment for anaemia was not recorded in this study, it may be 
possible to eliminate such visits by synchronising darbepoetin alfa visits with chemotherapy visits.  

This study identified a number of factors that affect the likelihood of a patient having a caregiver. 
Unsurprisingly, older patients were more likely to require a caregiver’s assistance during clinic visits, whilst 
younger patients were more likely to travel to the clinic alone. Also as expected, patients still in the workforce 



as full- or part-time employees were less likely to need a caregiver to accompany them. Married patients were 
more likely to have a caregiver, perhaps because most married patients were accompanied to the clinic by 
their spouse or children. Single males were the least likely of all patient populations to be accompanied by a 
caregiver. The reasons for this are unclear; future studies should examine whether single men are less likely to 
either need or ask for a caregiver to accompany them, or whether men are more likely to experience 
difficulties finding a caregiver to accompany them to the clinic.  

The effect of anaemia treatment on caregiver time was approximately equal to the effect on patient time 
across all age groups (Table 4). Almost all patients required some support from caregivers, whether during 
travel to the clinic, or in relation to homemaker activities, employment or medical communications. Future 
studies could examine the time involved not only for caregivers who visit the clinic with patients, but also for 
caregivers who sacrifice other activities to allow the patient to visit the clinic. Such a study would improve 
our understanding of the total burden of anaemia therapy on multiple caregivers.  

The present study has several limitations. First, ‘patient time’ included many components. Subsequent studies 
could use techniques such as activity-based costing (ABC) [2, 9] to investigate the average time patients 
spend on specific activities, such as waiting at the clinic, consulting with the physician and receiving an 
injection. Second, this study assumed a difference in the number of clinic visits between patients treated with 
epoetin alfa and patients treated with darbepoetin alfa. Although the two treatments involve different numbers 
of injections, patients may already be in the clinic for another type of visit when they receive their ESP 
therapy. If this is the case, the results presented in this report would overestimate the time burden for patients 
receiving anaemia treatment. Furthermore, the actual scheduling of the two treatments was not collected, nor 
was receipt of transfusions, which limits the ability to provide detailed information on receipt of anaemia 
treatment vs receipt of other treatments. Third, the episode of care (the length of time for which patients had 
been receiving ESP therapy) was not recorded. This also may have introduced inaccuracies in the estimation 
of the cumulative length of time involved in the anaemia treatment period for each drug. Finally, this study 
did not attempt to estimate financial costs associated with treatment. These are usually borne by the patients 
themselves and by caregivers and/or family members, and some significant costs—including transportation 
costs [12, 13, 21], lost wages [19] and food costs [13]—are generally not reimbursable. Such costs may affect 
minority populations more severely than other populations [12, 13].  

The regression analysis showed that the treatment effects observed with darbepoetin alfa and epoetin alfa 
were significant. However, the R 2 value for the model also showed that 78% of this variation was attributable 
to factors not included in the model. This result is most likely to be a consequence of the assumptions used to 
calculate the average number of doses for each treatment. These assumptions were necessary because, to 
accurately compare the relative time burdens imposed by epoetin alfa and darbepoetin alfa treatment, the 
difference in dosing frequency must be taken into account. However, not all study centres reported the 
average number of doses administered per patient; hence, some of the values used in the model were estimates 
based on the average dosing frequency across the study population. These estimates may also have been 
confounded by the fact that they did not take account of patients who may have changed treatment during the 
study period. In addition, we cannot rule out the possibility that factors not measured in this study at all 
contributed to the difference in treatment time between epoetin alfa and darbepoetin alfa.  

In spite of the above limitations, the findings of the present study highlight the significant burden that anaemia 
treatment can place on cancer patients receiving chemotherapy. Cancer patients experience a large time 
burden over many visits when being treated for anaemia. Patients spend a mean of 5.7 (SD 6.9) hours on each 



chemotherapy visit [9] and make a number of other clinic visits in addition to their anaemia treatment visits. 
Attempts should therefore be made to reduce the number of clinic visits for cancer patients who experience 
anaemia during chemotherapy, whilst maintaining a high standard of care. The use of darbepoetin alfa rather 
than epoetin alfa may help to achieve this goal by reducing the number of injections and the number of clinic 
visits required.  
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