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Abstract: The global incidence of skin cancer has steadily increased in recent years, and malignant
melanoma still has one of the fastest-growing incidence rates among all malignant tumors in the
Western world. Thus, newly diagnosed patients have an increased need for health information con-
cerning their disease. Using a standardized questionnaire, our study aims to investigate the primary
sources of health-related information of our patients and their eHealth literacy. We received
714questionnaires. Regardless of age, the primary source of information was the treating dermato-
oncologist, followed by the treating general practitioner and the Internet. However, with increasing
age, the usage of the Internet decreased. Hence, younger participants were better equipped to find
health-related information while using the Internet. Also, comprehending health-related infor-
mation as well as gaining medical knowledge was significantly increased in better -educated par-
ticipants. Overall our study shows that with increased use of eHealth services, accessing web-based
information increased correlating with a better eHealth literacy of our patients. EHealth technolo-
gies are increasingly becoming more prevalent as a primary source of information in our modern
health care system. Thus it is crucial to educate cancer patients in eHealth literacy to make autono-
mous, informed decisions and gain more confidence in dealing with their disease.
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1. Introduction

The incidence of skin cancer has increased dramatically in the past decades, and mel-
anoma still has one of the fastest-growing incidence rates among all malignant tumors in
the Western world. At the same time, melanoma is responsible for over 90% of skin cancer
deaths owing to its tendency to metastasize early [1, 2]. Thus, these patients have an in-
creased need for health information concerning their disease [3, 4]. Naturally, patients
look for information regarding prognosis, treatment options, and associated side effects,
as well as second opinion [5, 6]. Still, the treating physician/oncologist remains the pri-
mary source of information [7], but time restraints occurring in the regular clinical routine
often impede a satisfactory response and might not sufficiently meet all requirements of
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cancer patients [8, 9]. Thus, patients turn to other means in order to gather information.
While the established source of information such as books, journals, or support groups
remain an essential source for information, the use of the Internet for information is in-
creasing rapidly [10]. Various studies have shown that cancer patients use the Internet to
collect information on multiple subjects [11, 12], mainly to interpret symptoms, find sec-
ond opinions, or seek emotional support [13, 14]. Thus, the Internet has become one of the
essential tools for cancer patients to seek and find information regarding their disease [15,
16]. Especially in the industrialized world, the accessibility of the Internet through the
high volume of cell phone and computer use has dramatically increased [17, 18]. Conse-
quently, the Internet has removed many barriers to access health information [19]. How-
ever, the broad offers of information can be challenging and difficult to filter and compre-
hend, especially since there is often a discrepancy between the accessibility and quality of
information, which then, in turn, can lead to wrong decisions [20, 21]. Therefore, patients
must develop specific skills to filter, understand and deceiver information regarding their
diseases given on the Internet. The ability to understand, appraise and apply health infor-
mation is summarized in "eHealth literacy” [22]), which consists of 6 different literacy
skills: traditional, health, information, scientific, media, and computer literacy. One's abil-
ity can be measured through the eHealth literacy scale [23, 24].

Recent studies have demonstrated that lower eHealth literacy is often associated with
a significant risk of hospitalization due to lower usage of preventive services, reduced
psychosocial health, and increased episodes of anxiety [25]. Therefore, it is crucial to de-
termine the health literacy of patients in order to provide optimal adapted ways and
means for medical information. To learn more about the health literacy of melanoma pa-
tients and their usage of the Internet, we conducted a survey in six different German skin
cancer centers using a questionnaire.

2. Materials and Methods

This survey was an anonymous survey, using standardized questionnaire. All par-
ticipants were diagnosed with skin cancer and took part in this survey during their regular
follow up outpatient visits in 6 German skin cancer centers, including Mainz, Tiibingen,
Kiel, Gera, Dortmund, Freiburg. This questionnaire has been conceived by experts from
the group Prevention and Integrative Oncology of the Working group German Cancer
Society [26]. All participants agreed to voluntarily take part in this survey and signed an
informed consent.

The questionnaire comprised data on the following subjects:

1.  Demographic data (patient during or after treatment, gender, age, type of can-
cer, year of diagnosis)
2. Data on use of the Internet (focusing on frequency, accessibility and Internet

connection) was collected. To obtain a better comparability, we categorized the Internet
usage of the participants in two groups “heavy user” (“several times a week”/”daily”) and
“occasional user” (“several times a month”/”rarely”/”"never”) in accordance with Halwas
et al. 2017 [27]

3. Data on the overall satisfaction with the provided information via a Likert scale
1= totally dissatisfied to 5= totally satisfied

4. Data on the general usage of electronical devices, Internet, apps e.g.

5. Data on ehealth literacy. These questions were compiled on the basis of the

eHealth Literacy Scale [27]

For this questionnaire solely closed questions were used, therefore a list of possible
answers was provided (e.g. “how often did you use the Internet in the last three months?”
Daily, serveral times a week, serval times a month, rarer, never). In case of questions
which required a self-rating, the participants answered on a Likert scale (e.g. “How would
you rate your understanding of health-related Internet offers” 1 =1 totally disagree to 10
= [ totally agree). The multicenter questionnaire was approved by the Ethics Committee
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of Rheinland-Pfalz (837.385.17) and was conducted in accordance with the principles of 100

the Helsinki Declaration in its current version. 101
Table 1. Baseline characteristics of participants. 102
N (%)
Age (years) 61.81 (range 18 —89)
< 50 136 (19%)
51 - 65 218 (31 %)
> 65 326 (45%)
No data 34 (5%)
Gender
Female 292 (40.9%)
Male 360 (50.4%)
No data 62 (8.7%)
Tumor entities
Malignant melanoma 514 (77%)
Basal cell carcinoma 41 (6.1%)
Cutaneous lymphoma 31 (4.6%)
Squamous cell carcinoma 28 (4.1%)
Mycosis fungoides 22 (3.2%)
Merkel cell carcinoma 15 (2,2%)
Cutaneous sarcoma 10 (1.4%)
Adnexal tumor 3 (0.4%)
Melanoma stages (AJCC 2017)
Melanoma in-situ 3 (0,6%)
I 129 (25,1%)
I 66 (12,8)
11 142 (27,6)
v 148 (28,8)

GraphPad Prism version 5 was used for data collection. Chi-square test and Fisher 103
exact test were used for analysis of frequency and correlation, p < 0.05 was considered 104

significant. 105
3. Results 106
3.1. Demographic data 107

714 patients in six German skin cancer centers participated in this survey. Among 108
these, 292 (40.9%) were female, and 360 (50.4%) were male, whereas 62 (8.7%) did not 109
disclose any information on gender. The average age of the participants was 61.81 years 110
(SD 14.54, range 18 — 89 years). More than three quarters (79.3%) of the participants were 111
older than 51 years, while only 20.7% were younger than 51 years. Thus, we categorized 112
the participants into three age subgroups: <51 years (20.7%), 51 and 65 years (32.6%) and 113
> 65 years (46.6%) [27]. The education level of the participants was classified into low and 114
high. Hence, participants without a degree, elementary school, general school degree, or 115
secondary school diploma were categorized as participants with low education levels 116
(62.7%). In comparison, participants with high school diplomas and university degrees 117
were classified as participants with high education levels (36.1%). 118

The majority of participants were diagnosed with malignant melanoma (76.9%; 119
n=514), followed by basal cell carcinoma (n=41), cutaneous lymphoma (n=31), and squa- 120
mous cell carcinoma (n=28) (table 2). We categorized participants into two subgroups ac- 121
cording to melanoma stages: loco-regional (melanoma in-situ, stage I and II) and ad- 122
vanced melanoma (stage III and IV) (Table 1). 123

3.2. Source of information 124
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Regardless of age, the most often reported source of information was the treating
dermato-oncologist (n=526), followed by the general practitioner (n=374) and the Internet
(n=301). Internet usage as a primary source declined with the increasing age of the partic-
ipants (<51 years 62.4%, 51 to 65 years 55.4, > 65 years 23.09%; p=0.052). Contrary, partici-
pants over 65 years used their general practitioner as an information source more often
than younger participants (54.89% vs. 43.26%; p=0.043). Regarding gender or melanoma
stage, no significant differences regarding the primary source of information was notice-
able (p=0.139). However, female patients named their practicing dermato-oncologist more
often as a primary source of information than male participants (p=0.032). Books and print
media were also sources independent of the participant's education level (Figure 1)
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Figure 1. Primary source of information. The results show, participants’ primary source of infor-
mation. Regardless of age the primary source of information was reported to be the treating
dermato-oncologist, followed by the treating general practitioner and the Internet. However, with
increasing age the usage of the Internet decreased.

3.3. Level of satisfaction with the provided medical information

On a Likert scale from 1 (totally dissatisfied) to 5 (very satisfied), the participants
were asked to rate their level of satisfaction regarding the provided information, as de-
scribed in the methodic part of this manuscript (Table 2).

Regarding the provided information on “Cause of the disease,” the mean value was
3.8. Interestingly, female participants yielded a significantly higher mean value (3.9) in
comparison to their male counterparts (3.65) (p=0,006). Moreover, the provided infor-
mation was interpreted significantly more favorable with increasing age (p<0.001). Also,
participants with diagnosed melanoma scored higher mean values with 3.87 than those
with non-melanoma skin cancer3.61 (p=0.004). No significant differences were found be-
tween the educational levels and the tumor stages, even though satisfaction seemed to
decrease with increasing tumor stage.

The level of satisfaction on the information regarding the progression of the disease
scored a mean value of 3.93. There was no statistically significant difference in gender,
level of education, or cancer entities. However, participants diagnosed with melanoma
were slightly more satisfied with the provided information (3.99) than those with non-
melanoma skin cancers (3.77), albeit without statistical significance. Notably, patients
showed a higher overall satisfaction with the provided information with increasing age
(p<0.001).
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The item that explored the level of satisfaction concerning information about the
planned therapy yielded a mean value of 4.09. Thus, the mean value ranked among the
highest values of all items (see Table 2). We found no significant statistical difference cor-
relating with gender or education. However, participants with diagnosed melanoma had
significantly higher mean values 4.18 than those with non-melanoma skin cancer 3.83
(p=0.005). Again, we observed that the overall satisfaction with the provided information
increased with age (p= 0.002).

When assessing the comprehensibility of the provided information, the mean value
was 3.91. No significant difference in mean values was found for gender, educational
level, or tumor entities. Participants with diagnosed melanoma were significantly more
satisfied than participants with non-malignant skin cancers (p=0.045).

In terms of satisfaction with the information on the prescribed medication, the mean
value was 3.99. No significant correlation for gender, education, or melanoma stage was
observed. Nevertheless, participants with melanoma yielded a significantly higher mean
value of 4.07 than those with non-melanoma skin cancer entities 3.74 (p=0.03). Like previ-
ous findings, we observed an age-dependent increase in the mean value in our subgroups
regardless of malignant or non-malignant skin cancer (p=0.001).

Participants rated the information on potential adverse events with a mean value of
3.87. There were no significant differences regarding gender, education age, or tumor en-
tities. In terms of tumor entities, participants diagnosed with malignant melanoma re-
ported a higher average satisfaction with 3.93 as compared to those with non-melanoma
skin cancer which rated an average satisfaction of 3.64.

Table 2. Level of Satisfaction with the provided Information.

Mean Score = Women Men <51 51-65 > 65 Stage I-II  Stage III-IV
Cause of the disease 3.8 3.9 3.65 3.47 3.72 3.98 3.99 3.74
Progression of the disease 3.93 3.77 3.82 3.59 3.88 41 3.76 3.94
Treatment options 4.09 4.05 3.70 3.82 4.02 424 4.07 4.04
Comprehensibility of the -5 g 3.44 327 376 3.92 3.99 4.02 4.04
information
Medication 3.67 3.53 3.74 3.46 3.64 3.83 3.76 3.78

3.4. Usage of the Internet and other electronical devices

A vast majority of the participants (n=505, 73.9%) reported Internet usage within the
last three months. In addition, nearly half of the participants (n=337, 49.13%) reported us-
ing the Internet daily, while 19.24% (n=132) of the participants never used the Internet
(Figure 2).

67.5% of the participants were classified as “heavy users” while 32.5% were assigned
to the group of “occasional users.” Furthermore, we observed a statistical difference in the
frequency of Internet usage regarding gender (p=0.004). Hence, 72.2% of the male partici-
pants reported a frequent usage of the Internet compared to 61.4% of the female partici-
pants. With respect to age groups, we observed a significant difference (p=<0.0083) when
comparing the Internet usage within the different age subgroups, thus in the age group of
patients aged up to 50 years, 93.6% of the participants were classified as “heavy users,”
while only 45.3% of the participants over 65 years of age reported a frequent Internet use.
We observed a significantly higher use of the Internet in participants with higher levels of
education as compared to participants with lower levels of education (87.7% vs 57.5%
heavy users; p=<0.0001). Nevertheless, we also observed a significant correlation between
the age of the participants and their level of education (p<0.0001). Accordingly, we found
that 53.6% of the participants aged under 51 years had a higher level of education, while
only 25.6% of participates older than 65 years earned a higher level of education, thus
showing a declining trend with rising age (see Figure2). Subsequently, we tested for sig-
nificance within the different subgroups according to the age of the participants (p<0,001).
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Figure 2. Frequency of Internet use. Most of the participants (< 65%) reported frequent Internet us- 204
age. Nonetheless, 19.24% (n=132) of the participants never use the Internet. 205

Most of the participants (73.5%) rated their Internet connection as sufficient, while 206
only 4.3% (n=29) reported that their Internet connection was not fast enough for regular 207
use. Interestingly, nearly 15% of patients (n=102) documented that they did not have ac- 208
cess to an Internet connection at all. In addition, we observed an age-related decrease in 209
the quality of the Internet connection. Furthermore, in the oldest subgroup (> 65 years of 210
age), we observed the highest number of participants without an Internet connection. 211
Also, the availability of a sufficient Internet connection significantly increased in correla- 212
tion to the education level of the participant, we reason that the social economic status of 213
the participants plays a significant role regarding the availability of a sufficient Internet 214
connection. Due to the tendencies that higher income is often associated with higher level 215
of education (p=<0.001). In general, most of the participants accessed the Internet viaa 216
computer/laptop either from their home (74%) or their workspace (26%). Cell phones or 217
other mobile devices were used by 62.9% of the participants. 218
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Figure 3. Internet use depending on the level of education. Younger patients and patients with a
higher level of education more frequently used the Internet and more frequently gathered health
information from the Internet. .

3.5. eHealth usage

Altogether 413 participants out of 488 answered the question about the usage of elec-
tronic health services and offers. However, most participants (n=175, 35.8%) reported an
infrequent usage while only 7.9% (n=39) confirmed a daily use. A third of the participants
(31.5%, n=154) would not consider using eHealth services at all. 19.6% (n=95) of the par-
ticipants reported of having used eHealth offers once. 21.3% (n=104) did not yet use elec-
tronic health services but would hypothetically do so.

We observed a significant difference regarding gender in the usage of eHealth offers
(p=0.0008). Specifically, 45% of the female participants were frequently using eHealth of-
fers compared to 33,7% of the male participants. We did not find a significant difference
in the usage of eHealth offers regarding age (p=0.932) or education (p=0.09). However,
eHealth offers were more often used in the subgroup of participants with a lower level of
education than in the subgroup with a high level of education (41,4% vs. 35,4%), albeit
without statistical significance. To address eHealth habits, participants were asked about
their utilization of different eHealth services. 80,3% of participants have accessed the In-
ternet to search for health information, followed by 49.5% seeking medical terms in an
online encyclopedia, and 14.3% searching for medical specialists on the Internet. Modern
eHealth tools such as Apps, fitness trackers, or eBooks were rarely used in our patient
cohort (see Figure 4).

We could not detect significant differences between female and male participants
with regard to the frequency of accessing the Internet to gather health-related information.
However, patients with higher education levels (p=0.004) and patients with advanced
melanoma (p=0.003) used self-help groups significantly more often. Further, online ency-
clopedias, journals, and brochures were significantly more often used by participants with
a higher level of education.
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Figure 4. Use of eHealth offers and services. Total number of participants using eHealth offers and 249
services categorized by the different outlets. 250
3.6. Data on eHealth literacy 251

To assess the eHealth literacy of the participants the next items were gathered by a 252
Likert scale from 1 (I totally disagree) to 10 (I totally agree) as described in the methodic 253
part of this manuscript (see above). 254

First, the participants were asked to rate their own level of “Comprehension of 255
health-related information provided by the Internet”. 16.5% of the participants were con- 256
fident in their ability to fully comprehend the information from the Internet. On average, 257
the participants rated their comprehension level as a 6.94. With regard to gender and age, 258
we did not observe a significant difference in the comprehension levels of the participants. 259
In addition, the ability to comprehend health-related information was statistically signif- 260
icant lower in patients with higher levels of education in contrast to patients with lower 261
level of education (p=0.001).. Concerning the clinical melanoma stage no significant dif- 262
ferences between the subgroup of participants with loco-regional or advanced melanoma 263
were detectable (6.4 vs 6.6 p=0.242) (Figure 5). 264
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Figure 5. Level of comprehension of health-related information. We noticed a decreasing arithmetic 266

mean value with increasing age of the participants. Also the ability to comprehend health-related 267
information was statistically significant in patients with higher levels of education. 268

Next, the participants evaluated their ability to find suitable information regarding 269
their health and disease. The arithmetic mean value was 6.57. Again, we did not find a 270
significant difference regarding gender or age. However, there was a significant difference 271
in the subgroup of participants with higher levels of education (7,4) in comparison to those 272
of lower lever of education (6,34) (p=0,0034). Furthermore, the ability to find suitable in- 273
formation significantly increased in participants, who stated a frequent usage of the Inter- 274
net or other electronical devices. 275

The next item examined the participant’s sense of certainty when making a health- 276
related decision based on information from the Internet. In comparison to the other arith- 277
metic mean values this item yielded the lowest overall score 3.77. With respect to gender, 278
education levels or melanoma stage no statistical association was observed.). Of note, we 279
observed that patients of higher age showed a significantly higher sense of certainty y 280
when making a decision based on information provided by the Internet; p=0.008) (Figure 281
6). 282

Decision making

<51 A
51 - 654
> 65 1

higer education
lower education

283
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Figure 6: Level of certainty when making a health-related decision based on infor- 284
mation from the Internet. In general, older participants were more certain when making 285
a decision based on health-related information from the Internet. Similarly, participants 286
with higher education levels were more certain in their decision making process. 287

Due to the overflow and constant availability of health-related information, the main 288
difficulty patients face is to discern which information is reliable or appropriate. Thus, the 289
next item examined whether the participants were confident in their ability to allocate 290
health-related information into reliable and unreliable sources. We recorded here the sec- 291
ond lowest mean value 3.92 and it is noteworthy that 19.2% had no certainty at all when 292
allocating sources into reliable and unreliable information (participants who previously 293
sated no Internet use were excluded) . We did not notice a statistically significant differ- 294
ence with regard to gender, level of education, melanoma stage or age. 295

The item aimed to assess if health-related information via the Internet increased the 296
medical knowledge of our participants yielded a mean value of 5.92. While there wasno 297
statistical association concerning gender we observed a statistical association regarding 298
age (p=0.016) and level of education (p=0.001). In terms of age we found that older partic- 299
ipants and those with higher education levels rated their increase of medical knowledge 300
more favorably than younger participants (. 301

In the last two items, we examined the usage of mobile health applications in our 302
participant cohort. Here, we assessed if the participants could allocate suitable apps for 303
their daily health care needs. Patients were moderately confident to find apps that could 304
help them with their health (mean value: 5.17). Noteworthy 13.4% had no confidence in 305
their ability to allocate such apps. Interestingly, the older subgroups rated their ability to 306
find suitable apps significantly lower in comparison to the younger participants (<51 307
years: 5.55, 51 — 65 years: 5.24, >65 years: 4.71; p=0.041). Also, the association between the 308
level of education and the ability to find suitable apps was statistically significant. Thus, 309
participants with higher education levels yielded a mean value of 5.63 while those of low 310
education levels reached a 4.86 (p=0.006). 311

Secondly, we assessed the practicability of using those apps through smartphones or 312
tablets. The arithmetic mean value was 5.36; however, 12.6% of the participants reported 313
that they considered themselves unable to appropriately apply eHealth apps via 314
smartphones or tablets. While there was no significant association regarding gender, we 315
observed that in our younger subgroups, the ability to use eHealth apps was significantly 316
increased (p=0.001 Also, participants with higher education levels had higher confidence 317
in their ability to use eHealth apps. 318

3.7. Single Item Literacy Screener (SILS) 319

The SILS is an effective tool to identify the patients with limiting reading and com- 320
prehension ability and therefore required assistance reading health-related materials. Pos- 321
sible answers were: 1 —never, 2—rarely, 3—sometimes, 4—often, and 5 always [28]. Most 322
of our participants stated that they never (35.2%) or rarely (31.2%) needed assistance when 323
reading health-related materials, while 21.4% sometimes required help. We classified par- 324
ticipants with SILS scores > 2 as patients with “limited reading ability” [27]; thus, 30.1% of 325
the participants fell into this category. No significant associations regarding gender or 326
melanoma stage were observed. Not surprisingly, a significant association between the 327
SILS, education (p=0.001) and age (p=0.006) was prevalent. Accordingly, 34.7% of the par- 328
ticipants with lower levels of education had SILS scores higher than 2 and were therefore 329
classified as patients with “limited reading ability.” In comparison, only 21.4% of the par- 330
ticipants with higher levels of education were grouped into this category. Also, we ob- 331
served an amplification of participants with SILS scores higher > 2 with increasing age (< 332
51 years: 18.8%, 51- 65 years: 33.8% and > 65 years: 32.8%). Interestingly, a frequent usage 333
of eHealth services and eHealth literacy was not significantly associated with lower SILS ~ 334
scores. 335
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4. Discussion 336

The incidence of skin cancer has increased dramatically in the past decades. Hence, 337
an increasing number of patients have to be informed about their disease and possible 338
treatment options and many patients indeed wish to be comprehensively informed about 339
their disease. Recent literature suggests that the Internet is developing into one of the pri- 340
mary sources of health-related information. In particular, it has previously been demon- 341
strated that the Internet is becoming the primary source for health-related informationin 342
younger patients on the one hand. On the other hand, for patients of older age, established 343
sources in our health care system (e.g., general practitioner, treating dermato-oncologist) 344
remain the constant and favored vehicle to obtain health-related information. Recent clin- 345
ical observations suggest an association between eHealth literacy and Internet use. There- 346
fore, it has been proposed that patients with low eHealth are often not skilled enough in 347
searching online for health-related information as well as to differentiate between reliable 348
and unreliable. To our knowledge, this is the first prospective study that used an inter- 349
nally consistent eHealth literacy scale to determine the use of the Internet and other online 350
eHealth services of German skin cancer patients. Here, we obtained several vital findings 351
that corroborate previous concepts of the role of eHealth literacy in acquiring and under- 352
standing health-related information from the Internet. 353

First, our results revealed that physician-patient interaction remains the primary 354
source of information among our participants. However, the use of the Internet as a pri- 355
mary source of information for health issues rapidly increases in younger patients [13,29, 356
30]). We observed an age-dependent decline in the use of the Internet [27, 29]. Moreover, 357
with increasing age significantly more male participants used the Internet. Similar obser- 358
vations were made by Zickhur et al.; in American adults. Here nearly half of the adults 359
age 65 and older remain disconnected from the Internet. With the exception of computers 360
seniors age 65 and older are less likely than other age group to own any digital devices 361
[31], while the typical Internet-using student uses the Internet for 100 minutes per day and 362
over 99% possess a digital device [32] 363

With increasing age, the Internet was used less frequently, and consultation through 364
patient-physician interaction increased accordingly. Our data is consistent with prior pub- 365
lished data that show an increase in patient-physician exchange as the primary source in 366
patients over the age of 75 and lower educational background. Primary reasons could be 367
attributed to the unfamiliarity of daily Internet use, which complicates searching, filtering 368
and gathering of online information and frequently requires a certain level of external 369
help to recognize relevant information [5, 27, 33]. Accordingly, with in the last two dec- 370
ades the use of the Internet increased from 29% in 2000 to nearly 94% in 2020 [34]. In 371
comparison, 80.8% of our study participants used the Internet at least occasionally. We 372
attribute the discrepancy in the Internet use to the difference in the average age of our 373
participants (61.55 years) as compared to the younger age of the overall German popula- 374
tion (44.5 years) (Bundesinstitut fiir Bevolkerungsforschung (BiB), 2021). 375

Second, we demonstrated that older participants appeared to be significantly more 376
satisfied with the currently provided information about their disease in terms of cause, 377
progression, or treatment options than their younger counterparts. We reasoned that the 378
increased level of satisfaction can be attributed to the fact that older participants more 379
often obtain their information from health care specialists. Contrary, younger patients 380
were less satisfied with the provided information from various outlets, most often the 381
Internet. Thus, one could deduce a higher need for information at a younger age or skep- 382
ticism towards the information received and a need for "better information." Again, our 383
data is consistent with previous studies [35, 36] which found that the Internet became the 384
primary source of information, especially in younger melanoma patients. At the same 385
time, patients were much more satisfied when receiving most of the information on their 386
disease from the treating-physician as compared to getting similar information from the 387
Internet. Our findings indicate that the Internet is gaining relevance as a primary source 388
for information, however it has yet not replaced the patient-physician interaction, due to 389
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the lack of reliability and for some patients a lack in accessibility. Hence, the treating phy- 390
sician remains the most trusted and most widely used source of information in German 391
skin cancer patients [37]. However, the increasing use of online information could benefit 392
the patient and promote shared decision-making by strengthening patient autonomy and 393
improving the physician-patient relationship [5]. 394

Additionally, we could demonstrate that the use of eHealth services is significantly 395
higher in female participants, while age or education did not influence the use of eHealth 396
services. Our findings are in accordance with previous literature that indicates that 397
women are more likely than men to play an active role in obtaining information and to 398
seek information from as many different sources as possible [38, 39]. 399

Furthermore, we observed the lowest mean value when evaluating if eHealth ser- 400
vices assisted patients when making health-related decisions, followed by the ability to 401
differentiate between reliable and unreliable sources. However, allocating the information 402
seems to be not the primary problem since participants rated their ability to find relevant 403
information with a mean value of 6.57. Our data rather indicate that the lack of high-qual- 404
ity information might complicate an informed decision-making process for patients, since 405
health-related information on the Internet frequently lacks crucial basic information, thus 406
providing incorrect or incomplete knowledge [40, 41]. Therefore, it seems that patients are 407
skeptical towards online health-related information. Moreover, due to the multitude and 408
complexity of the information, they do not have enough security to make decisions about 409
their health based on this information. One explanation might be that younger patients 410
are more aware of unreliable source [5, 34, 41]. Although the additional certainty provided 411
by the information from the Internet may help patients deal with their disease, this obser- 412
vation also carries the risk of wrong decisions being made based on unreliable and non- 413
evidence-based sources. 414

Also, we observed that participants with lower education were significantly more 415
often uncertain while using health-related information and making decisions based on 416
this information. In this regard, participants with lower education rated their ability to 417
find and differentiate eHealth-related information significantly lower than their counter- 418
parts. Additionally, they showed a poorer understanding and use of eHealth services. Ac- 419
cordingly, participants with higher education used eHealth offers regularly and reported 420
that the application expanded their medical knowledge. In summary, participants witha 421
lower level of education are struggling to deal with electronic health services, presumably 422
due to a lack in competence how to handle these services and thus these patients show a 423
lower eHealth literacy. Hence, it is important to reinforce efforts to increase eHealth liter- 424
acy in these subgroups, as any patient may benefit from information on their disease. Our 425
findings are in line with current publications by Schaeffer et. al., that low educational sta- 426
tus correlates with low health literacy. Thus, these deprived subpopulations are severely 427
challenged by the increased requirements for accessing, understanding and applying 428
health-related information from the Internet. Also, in the last years an increase in misin- 429
formation and interest-driven information [42]. 430

Last, our results revealed that nearly one-third of the participants were categorized 431
into the category “limited reading ability” and that these patients showed the lowest lev- 432
els of competence in the handling of electronic health services. Unfortunately, further in- 433
vestigation of the limited reading ability was not possible, so possible confounders such 434
as limited vision, illiteracy, or poor language skills cannot be ruled out. This observation 435
complements a recent study, which found similar results [27], suggesting that participants 436
with adequate reading ability benefit from eHealth related information. Furthermore, fol- 437
lowing our previous results, participants with low education levels were more likely to 438
have limited literacy concerning medical instructions, brochures, or other written mate- 439
rial. Thus, literacy, eHealth literacy, and education level all seem to impact each other. It 440
should also be noted that the literature not only describes a dependency between 441
(e)Health literacy and educational level [43, 44] but also on prognosis and health status 442
[45, 46]. Therefore, it should be even moreimportant to integrate (e)health literacy into 443
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References

general education, since the Internet will likely develop into the major source for health-
related information. However, it will be necessary to improve the accessibility and han-
dling skills in the daily use of the Internet via both infrastructure concepts and commu-
nity-based education programs particularly for older people, who were found to have a
lower level of competence in dealing with eHealth services and the Internet.

5. Conclusions

In summary, we provide evidence of the growing importance of the Internet as a
primary source of information and the need to increase eHealth literacy. In particular, we
could show that younger and better-educated participants could use health-related infor-
mation in their decision-making process by allocating information to reliable or unreliable
sources. Furthermore, one-third of the participants had inadequate reading abilities, high-
lighting the association between eHealth literacy and education. Thus it is crucial to edu-
cate cancer patients in eHealth literacy to make autonomous, informed decisions and gain
more confidence in dealing with their disease. Based on our observations, further research
is needed to identify the needs of our patients in terms of health-related information and
thus improve their eHealth literacy skills.
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