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Abstract. This study investigates age and age-related differences in Internet 
usage of 952 cancer patients treated with chemotherapy. Older patients (> 65 
years) reported significantly less Internet usage to find treatment-related infor-
mation than younger ones (< 65 years). Still, 40.1% of the older patients used 
the internet regularly or often, as compared to 52.3% of the younger patients. 
About one quarter (26.4%) of the older patients and 14.6% of the younger pa-
tients didn’t use the Internet at all during their chemotherapy treatment. In the 
younger age group, men, patients with a palliative treatment goal, a more  
monitoring coping style, more information preferences and higher fulfilled in-
formation and communication needs reported more Internet usage than their 
counterparts. In the older age group, only a monitoring coping style, being male 
and a higher education level predicted Internet usage. The results of this study  
provide guidance to improve Internet usage of older patients. 
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1 Introduction 

Cancer is frequently a disease of older adults [1], [2]. Due to an aging population, the 
number of new cancer patients will rapidly increase in the coming years [3]. Fulfilling 
patients’ information and communication needs can help them cope with their illness 
and improve their well-being [4]. Increasingly, health information is delivered on the 
Internet [5]. In The Netherlands, the vast majority of people aged 65 years and older 
have access to the Internet and more than half of these older Internet users, use the 
Internet to search for health related information [6]. This makes the Internet a strong 
medium to deliver health information to older people [7]. Little research has been 
conducted on Internet usage of older cancer patients and if, or to what extent, this 
differs from Internet usage of younger patients. As chemotherapy is in the top-three of 
most used treatments for cancer [8], our study focuses on Internet use to search for 
information about chemotherapy. Therefore, this study aims to investigate age differ-
ences in Internet usage of cancer patients treated with chemotherapy (from now on: 
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chemotherapy patients). According to the uses-and-gratifications theory, the use of 
media can be predicted by the needs for information of an individual [9-12]. Chemo-
therapy patients need information to cope with their illness and treatment. When 
healthcare providers are unable to fulfill the information needs of patients, they might 
turn to other sources, such as the Internet to fulfill their information needs. The 
second aim of our study is therefore to study the factors that might influence the level 
of Internet usage. To study these factors, we used a model, developed by Muusses et 
al. [13], that explains information source usage in chemotherapy patients. This model 
assumes that background characteristics (i.e., socio-demographic factors and medical 
background factors) and psychological factors (i.e., cancer-related stress reactions, 
coping style and information preferences) predict information needs, which subse-
quently predict information source usage, in this case Internet usage (see Figure 1).  

This model was originally developed for patients of all ages. However, the factors 
in the model might be age-related. Regarding the psychological factors, older cancer 
patients are found to perceive less severe psychosocial problems than younger ones 
[14], [15]. Their cancer-related stress reactions might be lower because they have 
fewer competing demands on their time and resources than younger patients. This, 
along with different expectations, may mitigate the negative impact of the specific 
psychosocial consequences of the disease and its treatment [14]. This might also in-
fluence their information seeking behavior, possibly resulting in less Internet usage. 
Moreover, older cancer patients in general have a lower monitoring coping style than 
younger ones [16]. A monitoring coping style means that someone prefers high-
information input when experiencing a stressful event to cope with the event, in this 
case chemotherapy treatment, and suffers less psycho-physiological arousal when 
receiving information [13], [17]. People with a lower monitoring coping style are 
expected to use the Internet less often. Last, it is suggested that older cancer patients 
have a slightly lower need for information than younger patients. They prefer to re-
ceive information about the most important aspects of the disease and treatment, but 
are less interested in detailed information in general [15], [18].  This might result in 
less Internet usage.  

In addition, background characteristics might play a different role in older than in 
younger patients. Next to age, information seeking behavior can be explained by gen-
der and education [13]. Because the education opportunities have increased over the 
years, older people are, on average, lower educated than younger people [19], and this 
particularly counts for older woman. In addition, both treatment goal (curative vs. 
palliative) and quality of life are expected to influence information seeking behavior. 
Older people receive palliative treatment (aiming to reduce the severity of disease 
symptoms) more often than younger ones [20]. They may also suffer from age related 
problems such as co-morbidity and functional problems [21], which might negatively 
influence their quality of life, and might result in less information seeking [13], [18].  

By investigating the assumed predictors of Internet usage separately in a younger 
(< 65) and an older (> 65) age group, we aim to get more insight in the influence of 
the above-mentioned age-related factors on Internet usage of younger and older  
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chemotherapy patients. We considered 65 years and older as the older age group, as 
this cut-point has been used in other studies on diseases or impairments in older pa-
tients [22], [23]. 

 

Fig. 1. Conceptual model of Internet usage by cancer patients  

2 Method 

Data was collected in the context of the national survey “Chemotherapie, Wat Weet u 
Ervan?” [Chemotherapy, What Do You Know about it?] [24]. Respondents were in-
vited to complete an online questionnaire through several websites of cancer associa-
tions (e.g., the Dutch Federations of Breast Cancer, Colorectal Cancer, Gynecological 
Cancer, Urological Cancer and Leukemia), online cancer forums (e.g., www.de-
amazones.nl, www.borstkankerforum.nl, www.iknl.nl) and hospitals. Special effort 
was made to reach older adults, e.g. using support of the ANBO, the largest Dutch 
association for older people. Furthermore, the questionnaire was advertised through 
media (e.g., newspapers, popular magazines, tabloids, radio, and websites) and pres-
entations in walk-in centers for cancer patients, where older people could receive 
support in filling out the questionnaire.  

In total, 1074 (former) chemotherapy patients completed the questionnaire at least 
partly. For the current study, data of 952 participants who answered the majority of 
the questions including the question about Internet usage, was used. Of these partici-
pants, 227 (23.8%) were aged 65 years or older. There were no significant differences 
in socio-demographic (age, gender, education) and medical background characteris-
tics (diagnosis, treatment intent, infusion method, still in treatment, other treatments) 
between completers and non-completers.    

Internet usage was measured on a 5-point Likert scale, ranging from 1 (did not use) 
to 5 (used often). Next to age, we measured the following socio-demographic and 
medical background information: gender, education level, quality of life (by using the 
two-item subscale ‘Quality of Life’ of the EORTC QLQ-30 [25]) and treatment goal 
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(curative vs. palliative). Regarding psychological factors, the Impact of Event scale 
was used to measure cancer-related stress reactions [26], [27], the shortened Threaten-
ing Medical Situations Inventory (TMSI) to measure monitoring coping style [28], 
[29] and the Information Satisfaction Questionnaire to measure information  
preferences [30]. The amount of unfulfilled information and communication needs 
during consultations with caregivers was measured by using a shortened version of 
the QUOTEchemo, existing of 28 items about information needs regarding treatment 
related information, rehabilitation information, discussing realistic expectations, cop-
ing information, interpersonal communication, tailored communication and affective 
communication [24], [31]. Participants indicated for each item whether they would 
have liked more attention to this topic or not. The total number of unfulfilled informa-
tion and communication needs was established for each participant by calculating the 
sumscore of items that did not receive enough attention. All measurements were reli-
able and valid.  

T-Tests and χ2-tests were used to determine differences in background characteris-
tics between completers and non-completers and between younger (< 65) and older (> 
65) participants. Three multivariate regression analysis were conducted with Internet 
usage as dependent variable. In the first analysis the whole sample was used, in the 
second only the younger age group (< 65) was included and in the last only the older 
age group (> 65). The following three sets of independent variables were entered as 
separate blocks: (1) background characteristics, (2) psychological factors; and (3) 
unfulfilled information and communication needs.       

3 Results 

3.1 Participants 

Table 1 presents socio-demographic and medical background characteristics about the 
respondents. The mean age of all participants was 56.9 years (range 23-82). On aver-
age, the majority of the respondents were female. Educational level was divided into 
lower, middle and higher. About one third of the sample had a lower (31.2%), one 
third a middle (32.2%) and one third a higher (36.6%) education level. The younger 
(< 65) and older (> 65) group differed significantly on almost all background charac-
teristics, except for ‘gynaecological tumour’, ‘melanoma’, ‘other cancer’, ‘injection’, 
‘other infusion method’, and whether the respondent was ‘still in treatment’. Most of 
the differences are population-related. For instance, older people in general have a 
lower education level than younger ones [19] and receive more frequently a (pallia-
tive) chemotherapy treatment only or a chemotherapy treatment without, for instance, 
radiation [e.g., 32] or operation [e.g., 33]. Patients of 65 years and older have  
a gastro-enterological tumour, lung tumour or urological tumour more often than 
younger people, while breast cancer is the most common cancer among younger 
people [20].  
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Table 1. Socio-demographic and medical background characteristics (n = 952) 

Characteristics Younger (< 65) 
      (n = 725) 

Older (> 65) 
    (n = 227) 

N % N % 
Age*** 
Mean (SD) 
Range 
 

 
53.0 (8.1) 
23 – 64 

 
69.4 (3.9) 
65 – 82 

Gender*** 
Female 
Male 
 

615 
110 

 
84.8 
15.2 

 
129 

98 

 
56.8 
43.2 

Education level*** 
Low 
Middle 
High 

195 
251 
279 

 
26.9 
34.6 
38.5 

 
102 

56 
69 
 

 
44.9 
24.7 
30.4 

Diagnosis 
Breast cancer*** 
Lung tumour*** 
Gastro-enterological tumour***
Gynaecological tumour 
Hematological tumour* 
Urological tumour*** 
Melanoma 
Other 
 

430
33
83
64

106
20
15
34

 
59.3 
  4.6 
11.4 
  8.8 
14.6 
  2.8 
  2.1 
  4.7 

 
56
26
66
24
46
20
7

14

 
24.7 
11.5 
29.1 
10.6 
20.3 
  8.8 
  3.1 
  6.2 

Treatment intent***  
Curative 
Palliative 
Don’t know 
 

585
125

15

 
80.7 
17.2 
  2.1 

 
153

64
10

 
67.4 
28.2 
  4.4 

Infusion method  
Intravenous** 
Oral (pills)** 
Injection 
Other 
 

683
134

19
8

 
94.2 
18.5 
  2.6 
  1.1 

 
202

63
10
9

 
89.0 
27.8 
  4.4 
  4.0 

Still in treatment? 
Yes 
No 

140
585

 
19.3 
80.7 
 

 
40

187

 
17.6 
82.4 
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Table 1. (continued) 

Characteristics Younger (< 65) 
      (n = 725) 

Older (> 65) 
    (n = 227) 

 N % N % 
Treatments in addition to 
chemotherapy # 
Only chemotherapy* 
Operation* 
Radiation*** 
Hormone treatment*** 
Immunotherapy* 
Targeted therapy* 

69
542
399
284

93
27

 
 
  9.5 
74.8 
55.0 
39.2 
12.8 
  3.7 

 
 
35

150
90
25
15
17
 

 
 
15.4 
66.1 
39.6 
11.0 
  6.6 
  7.5 

*=significant difference between younger and older patients at p<.05; **=significant at p<.01; 
***=significant at p<.001. 
# percentages do not add up to 100 because patients can have received more than one additional 
treatment  

3.2 Internet Usage of Older and Younger Chemotherapy Patients 

Figure 2 shows how often younger (< 65) and older (> 65 years) chemotherapy pa-
tients used the Internet to find information about chemotherapy treatment.  

 

Fig. 2. Percentage of younger (< 65) and older (> 65) chemotherapy patients that used the In-
ternet for information about chemotherapy (n = 952)  

Older patients reported significantly (p < .001) less Internet usage to find informa-
tion on chemotherapy treatment than younger ones. Still, 40.1% of the older patients 
used the internet regularly or often, as compared to 52.3% of the younger patients. 
About one quarter (26.4%) of the older patients and 14.6% of the younger patients did 
not use the Internet at all during their chemotherapy treatment. Comparable percen-
tages, but in opposite direction, were found for very frequent Internet usage: about 
one quarter (26.2%) of the younger patients and 15.4% of the older patients used the 
Internet often for information about chemotherapy. 
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When making a further distinction between age groups, i.e., 23-44, 44-64, 65-74 
and 75 years and older, we found no significant differences between the two youngest 
age groups nor between the two oldest age groups. However, both younger age groups 
differed significantly from both older age groups.  

3.3 Predictors of Internet Usage 

Multivariate regression analyses were conducted to test the model, i.e. the association 
of the background characteristics, psychological factors and unfulfilled information 
needs with Internet usage. Table 2 shows the results of the whole sample. Younger 
patients, men, patients with a palliative treatment goal, a more monitoring coping 
style, more information preferences, and higher fulfilled information and communica-
tion needs reported more Internet usage than their counterparts. Contrary to our ex-
pectations, education, quality of life, and cancer-related stress reactions were not re-
lated to Internet usage.  

Table 2. Associations between independent variables and Internet usage (n = 921)  

 Internet usage 
Background characteristics  Bèta  SE   p 
Age  -.120** .004 .004 
Gender (0;1) (1=female)  -.101*** .106 .001 
Education (0;1) (1=high) (low=reference cat)   .018 .108 .623 
Education (0;1) (1=middle) (low=reference cat)   .021 .107 .562 
Quality of Life  -.045 .033 .150 
Treatment goal (0;1) (1=curative)  -.098*** .104 .001 
Psychological factors  Bèta  SE   p 
Cancer-related stress reactions (intrusion)   .052 .035 .102 
Monitoring coping style   .365*** .057 .000 
Information preferences (0;1) (1= everything)   .086** .132 .005 
Information needs  Bèta  SE   p 
Number of unfulfilled information/communication needs   -.078* .005 .012 

*=significant at p<.05; **=significant at p<.01; ***=significant at p<.001. 
Final model: R2=.204, F(23, 910)=10.775, p<.001. 

 
 
When testing the model separately in the younger (< 65) and the older (> 65) 

group, the results remain the same in the younger group. This means that being male  
(β = -.083, p = .017), having a palliative treatment goal (β = -.101, p = .004), a more 
monitoring coping style (β = .395, p = .000), more information preferences (β = .090, 
p = .012) and higher fulfilled information and communication needs (β = -.106, p = 
.003) were related to more Internet usage in younger chemotherapy patients. How-
ever, in the older group, only a monitoring coping style (β = .295, p = .000) was  
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clearly associated with Internet usage. In addition, highly educated older patients (β = 
.142, p = .052) tended to use the Internet more often than middle or low educated 
older patients. The same was found for older men (β = -.133, p = .057) as compared to 
older women.  

4 Conclusion and Discussion 

Older cancer patients use the Internet less often than younger ones, but with over 40% 
of the older chemotherapy patients using the Internet regularly or often, the Internet 
can be considered an important information source for chemotherapy information for 
older patients. In the whole sample as well as in the subgroup of younger patients (< 
65), men, patients with a palliative treatment goal, a more monitoring coping style, 
more information preferences and higher fulfilled information and communication 
needs reported more Internet usage than their counterparts. Education, quality of life, 
and cancer-related stress reactions were not related to Internet usage. In the older 
group (> 65) only a monitoring coping style, and, to a lesser extent, being male, and 
having a high education level were related to Internet usage. 

The results confirm previous findings that age and a monitoring coping style pre-
dict Internet usage for chemotherapy information [13]. Contrary to this previous re-
search, which showed no connection between gender and treatment goal, the present 
study shows that men and patients with a palliative treatment goal reported more In-
ternet usage than patients without these characteristics. The results indicate that for 
younger patients, there are many reasons to use the Internet as a source for treatment 
information, while only older patients with a monitoring coping style use the Internet 
for this purpose. The previous research also showed that a higher or middle level of 
education (as opposed to a lower level of education) was related to more Internet use, 
while the present research finds no such connection, except for the older age group. 
As the data for the previous study was collected in 2007, this might indicate that the 
there is still a digital gap in the older generation. Education still seemed to be a divid-
ing characteristic in older patients: higher educated patients used the Internet more 
often for treatment information about chemotherapy. This is consistent with literature 
in which an age and education gap in Internet use for information purposes is de-
scribed [34], [35]. Hence, younger people  experience more health benefits from the 
Internet than older people, while in fact older people have more health information 
needs [36]. 

Until now, little was known about the relationship between socio-demographic and 
medical background characteristics, coping style, information preferences, fulfilled 
information and communication needs, and Internet usage in younger and older can-
cer patients. The current study fills this gap and gives more insight in underlying 
mechanisms. For example, according to the Elaboration Likelihood Model, informa-
tion provision that is tailored to the patients’ needs will result in better information 
processing [37]. Results of this study show that younger patients with more fulfilled 
information and communication needs report more Internet usage than younger pa-
tients with less fulfilled information and communication needs. This indicates that the 
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Internet can indeed play an important role in needs fulfilment, though this is only 
found in younger people.  

Previous research suggests that medical information is better understood and proc-
essed by older people when the information is presented in various ways; for instance 
by combining interpersonal communication during consultation with the use of media 
sources [38]. Although older cancer patients in general are found to have a lower 
monitoring coping style than younger cancer patients [16], results of the current study 
show that, if older patients have a monitoring coping style, they use the Internet to 
fulfill their information needs. Cancer patients with a monitoring coping style benefit 
from receiving a lot of information, as well as emotional support [17]. Thus, the re-
sults of this study indicate that the Internet provides opportunities for older patients 
with a monitoring coping style. This group of older patients is apparently able to find 
treatment-related information on general Internet websites. This does not mean that 
older patients with a less monitoring coping style cannot benefit from the Internet. 
However, they may need more guidance, for instance from their caregivers, in deter-
mining which websites are reliable, understandable and applicable to their situation. 
One of the clearest associations with the use of an information source is it’s perceived 
reliability [13], but it is extremely difficult for older patients to determine whether a 
website is reliable or not. Moreover, a lot of information on the Internet is written at a 
higher reading level than the average Internet user has, and many websites are not 
user-friendly for older people. Although there are existing guidelines to enhance the 
usability of websites for older people, these are hardly followed. As a result, many 
websites are twice as hard to use for older than for younger people [39]. It is recom-
mended to pay more attention to the development of websites that are understandable 
for older people. In addition, the use of patient portals or personal websites, tailored to 
the individual patient, might add to the usefulness of the Internet for older patients, 
particularly those with a less monitoring coping style.    

To conclude, in line with our assumptions, some factors in the model (i.e., more in-
formation preferences and higher fulfilled information and communication needs) are 
more related to Internet usage in younger patients than in older patients. For cancer-
related stress reactions, we assumed that they would play a larger role in the younger 
group than in the older group, but it was not related to Internet usage in both groups. 
In the older group only a monitoring coping style, being male and a high education 
level were associated with Internet usage.   
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