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Abstract
 
Objective: Patients increasingly use the internet for medical information. For doctor-patient 
communication it is important to gain insight into the use and impact of medical internet 
searches of patients. This study aims to evaluate patients’ use of the internet for information 
about their pain problem.

Methods: A self-administered survey on pain-related internet use was sent to 200 new pa-
tients attending a university pain center. The response rate was 61%.

Results: Half of all respondents used the internet for medical information and a smaller 
percentage (39%) searched for specific information about pain. Patients found information 
on the internet to be of good quality and quite easy to find and understand. In general, re- 
spondents did not learn anything new. The online medical information confirmed what they 
already knew. Less than half of the respondents discussed information from the internet with 
their physician.

Conclusions: Half of all patients used the internet for medical information. Patients are reason- 
ably certain that the information is accurate and reliable, while this may not always be the 
case.

Practice implications: Physicians should inquire about patients’ use of various sources of in-
formation (such as the internet) and offer to clarify any questions or concerns that arise from 
that use.
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4.1 Introduction
 
In recent years, the internet has become one of the major sources of medical information. 
Worldwide 4.5% of all internet searches is health related (Eysenbach & Kohler, 2003). Accord- 
ing to a recent Dutch survey, 83% of Dutch citizens between 12 and 75 years of age have  
access to the internet and 47% of those have used the internet to obtain medical information 
(Statistics Netherlands, 2005). Large amounts of medical information are now widely available 
on the internet and easily accessible to those with internet access. For many people, internet 
is now their major source of health information. Searches on the internet are mostly aimed at 
information and advice about symptoms, disorders and treatments (Shuyler & Knight, 2003). 
The internet allows patients to communicate with fellow-sufferers. Many websites contain 
forums or provide the opportunity to chat. Other possibilities are online doctor consultation, 
online ordering of drugs and internet therapy aimed at psychological problems or coping 
with chronic diseases. The possibilities seem endless and are easily available to large groups 
of people.
 The majority of patients feel the information on the internet is reliable and of good qual- 
ity (Diaz et al., 2002). Physicians on the other hand remain sceptical about the advantages 
of the internet as a source of medical information for the layperson. Health professionals are 
concerned about the quality of the information and fear that those who consult websites 
for medical information may not be as likely to consult a real doctor when serious health 
problems arise (Anderson et al., 2003). A lot of information on the internet is inaccurate, in-
complete or out of date. Desperate patients (for instance patients with unexplained chronic 
pain) may seize whatever information is available, even information concerning unproven 
treatments or personal opinions of fellow-patients. Information on the internet is unregulat- 
ed and it can be difficult to distinguish accurate from inaccurate sources. A lot of information 
is commercial, but cannot easily be identified as such. Without proper guidance, information 
on the internet can be harmful, confusing and overwhelming (Skinner et al., 2003).
 For physicians it is important to know whether and how their patients use the internet 
for information concerning their health. In a survey of patients of a primary care practice in 
the United States, only a minority (41%) of those using the internet for health information 
discussed this information with their doctor (Diaz et al., 2002). As patients increasingly obtain 
medical information from the internet and become active participants in the maintenance of 
their own health, the doctor-patient relationship changes accordingly (Anderson et al., 2003). 
It has been advised that physicians should specifically inquire about their patients’ use of the 
internet and assist patients in their search for accurate, reliable and understandable informa-
tion about their disease (Jadad, 2005).
 Not much is known about the health-related internet use of (pain) patients in the  
Netherlands. The aims of this study were to determine the proportion of patients attending 
a university pain center who use the internet to obtain information about their pain problem 
and to establish how these patients find, evaluate and use this information.
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4.2 Methods
 
4.2.1 Design and sample
 
A self-administered survey on pain-related internet use was designed and mailed to 200 con-
secutive new patients attending the Pain Center of the University Medical Center Groningen 
(UMCG) in the Netherlands between May 2006 and October 2006. Patients filled in the survey 
before their first visit to the Pain Center. The UMCG is a 1339-bed teaching hospital and is 
situated in the north of the Netherlands. It serves a population of about two million people. 
The UMCG catchment area covers one-third of the land area of the Netherlands.
 A covering letter explaining the study, voluntary participation and confidentiality accom-
panied the survey. Both patients who used and patients who did not use the internet were 
requested to respond. 
 
4.2.2 Instrument
 
The survey we designed contained questions regarding demographics (age, sex, marital sta-
tus, education, occupation), access to the internet, type of internet connection and charac-
teristics of the internet use. Subsequently, respondents were asked (prior to their first con-
sultation at the Pain Center) if they had ever used the internet for health information and for 
information about their pain problem. Respondents were asked about their pain-related in-
ternet use (reason for using the internet as a source of pain information, ways of searching for 
pain information, types of internet sites visited). Additionally, respondents were asked about 
their experience with internet searching (general opinion, ease of finding pain information, 
ease of understanding pain information). Respondents were requested to judge the quality 
and credibility of the information they found as well as the impact of the internet search (for 
instance, “I learned something new about pain”, “I can understand my complaint better now”, 
“I can make better choices concerning my treatment”). Respondents were asked if they shared 
the information acquired online with their medical providers. Finally, respondents were asked 
about their wishes with regard to the use of the internet in their treatment at the Pain Center 
(for instance “e-mail contact with medical providers” or “getting advice about reliable web- 
sites about pain”). Respondents who did have internet access, but who did not use the in-
ternet for health information were asked about the reason for this. The survey (translated in 
English) is added as Appendix A1.
 
4.2.3 Statistical analysis
 
Data were analysed with SPSS 12 for Windows using descriptive statistics, chi-square tests, 
independent-samples t-tests and Mann-Whitney tests. In tests of statistical significance, the 
significance level was set at p ≤ 0.05 (two-tailed).
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4.3. Results
 
4.3.1 Characteristics of the sample and response
 
Of the 200 surveys mailed, 122 were returned, resulting in a response rate of 61%. We found 
no significant differences in age, sex and referral type (referral for monodisciplinary or multi-
disciplinary evaluation) between the responders and non-responders.
 Mean age of the responders was 51.3 years (SD = 14.5, range 15-85) and 58% of the re-
sponders were female. Characteristics of the responders are shown in Table 4.1.

4.3.2 Internet access
 
Of the respondents, 66% had access to the internet. Respondents who had internet access 
were younger (mean age 45.8 years versus 62.1 years, p < 0.001) and had a higher level of 
education (p < 0.001) than respondents without internet access. There was no difference in 
sex distribution and referral type. 
 Almost all respondents had internet access at home and used a broadband internet con-
nection. Dial-up connections were hardly ever used. Most respondents used the internet at 
least once a week or almost daily. Characteristics of the internet access are shown in Table 
4.2.

Table 4.1 Demographics (n = 122) 

N % 

Age   
Mean ± SD (Range) 51.3 ± 14.5 (15-85) 

Sex   
Male 51 42 
Female 71 58 

Education   
None 1 1 
Primary education 23 19 
Lower secondary education 38 31 
Higher secondary education 41 34 
Tertiary education 18 15 

Marital status   
Married 76 63 
Not married, living with partner 16 13 
Divorced 10 8 
Widow/widower 16 1 
Single 18 15 

Occupation   
Employed 37 31 
Homemaker 28 23 
Unemployed 1 1 
Retired 17 14 
Disability benefit 19 16 
Other benefit than disability 4 3 
Student/ in training 4 3 
Other 11 9 
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4.3.3 Search for medical and pain information on the internet
 
Of the 122 respondents, 61 (50% of all respondents/ 75% of respondent with internet access) 
had used the internet prior to their first consultation at the Pain Center to search for medical 
information and 47 (39% of all respondents/ 58% of respondents with internet access) had 
used the internet to search for information about their pain problem (Figure 4.1). In compar- 
ison to internet users who did not search for medical information, those who did were more 
often female (85% of all females versus 63% of all males searched for medical information, p = 
0.018) and had a higher level of education (p = 0.007). There were no differences with regard 
to age and referral type.
                                   
                                                                                                                    

Table 4.2 Internet access (n = 81) 

N % 

Place of access*   
Home 78 96 
Work 21 26 
School 1 1 
Friend’s home 2 3 
Other location 2 3 

Type of internet connection   
Broadband 77 98 
Dial-up 2 2 
Mobile phone/ WAP/ GPRS 0 0 

Uses internet since   
Less than 1 year 8 10 
1-5 years 42 52 
5-10 years 24 29 
More than 10 years 7 9 

Frequency of internet use   
Almost daily 49 61 
At least once a week 20 25 
At least once a month 5 6 
Less than once a month 3 4 
Not at all 3 4 

* Multiple answers were permitted   
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Figure 4.1 Distribution of respondents

 Asked about the reason for searching the internet for information about pain, 87% of the 
respondents said they wanted to know more about their pain problem and 22% said they 
were given insufficient information by their physician (Table 4.3).

 Seventy-nine percent of the respondents who did have internet access but never  
searched the internet for health information, said the reason for this was preferring informa-
tion from a physician.
 
4.3.4 Types of internet sites visited  
 
When searching the internet for information about their pain problem most respondents 
used search engines (85%). To a lesser degree respondents visited familiar sites (33%) or used 
internet portals (33%).
 Respondents most often visited sites about pain. Also quite frequently visited were sites 
about general health topics, hospitals, drugs, patients’ associations and personal experiences. 
Forum sites, chat sites and drug manufacturer sites were infrequently visited (Figure 4.2).

Table 4.3 Reasons for searching for pain information on the internet* (n = 46) 

N % 

Wanted to know more about pain problem 40 87 
Given insufficient information by physician 10 22 
Did not believe information from physician 4 9 
Did not agree with information from physician 2 4 
Other reason 8 17 
* Multiple answers were permitted   




Sent questionnaires 
200 (100%) 

Response (NO) 
78 (39%) 

Response (YES) 
122 (61%) 

Internet access (NO)
41 (34%) 

Internet access (YES)
81 (66%) 

Medical info (NO) 
20 (25%) 

Medical info (YES) 
61 (75%) 

Pain info (NO) 
14 (23%) 

Pain info (YES) 
47 (77%) 
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Figure 4.2 Types of internet sites visited (n = 46; multiple answers were permitted)

 All respondents visited Dutch language sites. Twenty-four percent also visited English 
language sites and 7% of the respondents also visited German language sites. 
 
4.3.5 Patients’ perceptions of online pain information
 
None of the respondents had a negative or very negative general opinion about searching 
the internet for information about pain. They mostly were either positive or had a neutral 
overall opinion. Most respondents reported that it was easy or moderately easy to find the 
desired information. Almost two-thirds of the respondents found the information on the in-
ternet easy to understand. None of the respondents found the information difficult or very 
difficult to understand (Figure 4.3).
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Figure 4.3 Patients’ general opinion on pain information found on the internet, opinion on the ease of 
finding pain information on the internet and opinion on the ease of understanding information from the 
internet (n = 46)
 
 With regard to the quality of the information on the internet, most respondents rated the 
quality of the information as either good or could not say. More than half of the respondents 
found the information on the internet credible, while 4% found the information not credi-
ble. Most respondents did not find the information on the internet frightening or confusing  
(Figure 4.4). Respondents who had visited websites from drug manufacturers were more  
likely to find information on the internet frightening (p = 0.019) or confusing (p = 0.040) than 
those who had not visited those sites.
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Figure 4.4 Patients’ opinion of pain information found on the internet (n = 46)
 
 Of the respondents, 72% reported that the information on the internet had confirmed 
what they already knew, 35% reported that they learned something new, 24% found infor-
mation that differed from what their physician had told them and 24% found contradictory 
information on the internet. About one-third (35%) felt that there is too much information on 
the internet. 
 Searching for information about their pain problem on the internet led 51% of the re-
spondents to understand their complaint better. Less than a fourth (21%) of the respondents 
said the information led them to be able to cope better with the pain. As a result of the infor-
mation on the internet, 35% felt they could communicate better with their physician and 30% 
felt they could make better choices regarding the treatment of their complaint. 
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 Respondents who rated the quality of the information as good were more likely to re-
port that they could make better choices regarding their treatment as a result of the online 
medical information (p = 0.034) and were less likely to feel that there is to much information 
on the internet (p = 0.011) compared to those who did not rate the quality as good. Respon-
dents who found the information from the internet credible were more likely to report that 
the online medical information had learned them something new (p = 0.025) and were less 
likely to have found information that differed from what their physician had told them (p = 
0.011) or to find the information confusing (p = 0.011) compared to those who did not find 
the information credible.
 
4.3.6 Discussion of internet searches with doctors     
 
Slightly less than half of the respondents (46%) reported having discussed the information 
they found on the internet with their doctor. Of those who had not discussed the information 
with their doctor, one-third said they did intend to do so in the future and two-thirds said 
they did not intend to do so at all.
 
4.3.7 Patients’ wishes regarding the use of internet in their treatment
 
Approximately three-quarters of the respondents would like to receive advice from the Pain 
Center about searching the internet for information about pain (76%), would like to be able 
to make appointments with the Pain Center by e-mail or internet (73%) and would like to 
have e-mail contact with their doctor or therapist for short questions (71%) or as part of their 
treatment (71%). Almost half of the respondents (46%) would like to have contact with fellow 
patients by e-mail or internet.    
 
4.4 Discussion and conclusion
 
4.4.1 Discussion
 
The present study assessed the extent of internet access and online searching for medical and 
pain-related information among patients of a Dutch university Pain Center prior to their first 
consultation at the Pain Center. The age and sex demographics found in this group do not 
differ significantly from those found in a previous study among patients of our Pain Center 
(Reitsma & Meijler, 1997). Women comprise the majority of the respondents and the group 
has a high mean age. In this regard the respondents in this study are representative of the 
patient population of our Pain Center. Based on previous research we know that the patient 
population of the Pain Center in general has a mean duration of pain of 8.4 years (range 1-58 
years) and that the most reported pain sites are the lower back and the head. Most patients 
report either musculoskeletal pain or neuropathic pain (Reitsma, 1994). A more recent survey 
among chronic low back pain patients of our Pain Center showed a mean duration of pain of 
11.2 years (SD = 10.8) (Bodde et al., 2006).
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 This survey showed that 66% of our patients used the internet and almost all internet 
users used a broadband internet connection. The proportion of internet users in our sample 
is slightly smaller than found in the general Dutch population. According to a Statistics  
Netherlands survey, 83% of the population has access to the internet (Statistics Netherlands, 
2005). This difference can be explained by the higher than average mean age in our group of 
respondents. 
 Half of all respondents had searched the internet for medical information and 39%  
searched online for information about pain. These figures are higher than those in the general 
Dutch population, in which 38% searched for medical information (Statistics Netherlands, 
2005). The higher percentage of online medical searches in our sample can be explained by 
the fact that our sample consists of patients, in contrast to the general population. Research  
showed that individuals with chronic conditions are more likely than those without to search for  
health information on the internet (Bundorf et al., 2006). The patients most likely to search 
the internet for medical information in our sample were female and were relatively highly 
educated. This is in line with findings from Wagner et al. (2001) and Hsu (2005) who found that 
highly educated women were the ones with the greatest health related internet access.
 Our findings in a Dutch patient population differ from comparable surveys in other coun-
tries. The percentage of patients searching for medical information in our sample (50%) is 
notably higher than that found in various surveys among patient populations in the USA  
(O’Connor & Johanson, 2000; Murero et al., 2001), UK (Hellawell et al., 2000; Ross et al., 
2000; Gordon et al., 2002; Dolan et al., 2004), Australia (Newnham et al., 2006), Germany  
(Vordermark et al., 2000; Zieren et al., 2002) and Switzerland (Jeannot et al., 2004), which 
ranged from 9.7% to 39%. Only a survey among patients of a primary care internal medical 
practice in the USA by Diaz et al. (2002) found a percentage (53.5%) comparable to our sam-
ple. 
 Based on a survey among Canadian oncology patients, Chen and Sui (2001) state that 
patients who are non-English speaking are less likely to search online for information about 
their illness than patients with English as their first language. This is also visible in the afore-
mentioned studies. The percentage of patients who search online for medical information is 
higher in English-speaking countries (13-53.5%) than in non-English-speaking countries (9.7-
18%). The findings from the present study however do not concur with this. Despite the fact 
that our patient sample is non-English speaking and infrequently visits internet sites in lan- 
guages other than Dutch, the proportion of patients searching for medical information is 
high, even when compared to the English-speaking countries. This finding can in part be 
explained by the large scale internet use in the Netherlands. As mentioned above, in the  
general Dutch population 83% has access to the internet and most Dutch internet users use 
a broadband internet connection (72% in the general population and 98% in our sample). 
These figures do not only mean that large proportions of the Dutch population have access 
to online medical information, but may also imply that Dutch patients are in general easily 
inclined to turn to the internet for information.
 Most patients in our sample turn to internet because they want to know more about their 
pain problem and not because they do not believe or do not agree with their physician. It 
seems that patients are especially driven by curiosity or a need for additional information. For 
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most patients, searching the internet for pain information did not teach them anything new. 
Instead, the online information confirmed what they already knew or what their physicians 
had told them. Half of the respondents said the online pain information led them to under-
stand their complaint better.
 Patients who searched for information about their pain problem mostly used search en-
gines. This finding is in line with various surveys and observational studies across cultures 
that found that the majority of health seekers use general search engines to find health in-
formation (Fox & Rainie, 2000; O’Connor & Johanson, 2000; Chen & Siu, 2001; Hansen et al., 
2003; Peterson et al., 2003; Skinner et al., 2003; Jeannot et al., 2004; Akerkar et al., 2005). Our 
patients most frequently visited specific pain websites. Sites with forums or the possibility to 
chat were seldom visited. It seems that few patients go beyond web searching. The interac-
tivity of the internet is not frequently used by patients in their search for information about 
pain.
 Respondents did not encounter problems with finding or understanding pain informa-
tion from the internet. This latter finding may seem somewhat surprising, considering that 
much of the medical information targeted at the general public on internet is written at a 
reading level higher than is easily understood by the average patient (Graber et al., 1999).  
Patients were reasonably sure that the information they found online was accurate and credi-
ble. Diaz et al. (2002) found similar levels of trust by patients using the internet, with 62% rat- 
ing internet information as “excellent” or “very good” and no respondents rating it as “poor”.
 The trust patients have in online medical information is in marked contrast to the 
concerns of health professionals about the quality of medical information on the internet  
(Anderson et al., 2003) and the findings of various studies that much information on the in-
ternet is inaccurate, incomplete or out of date. Soot et al. (1999) found that patient-orient- 
ed information about vascular diseases on the internet is difficult to find, of poor quality and 
littered with irrelevant sites, often promotional in nature. A survey on the availability of rheu-
matology sources on the internet found that over half contained an advertisement. They re-
ported that the material was time-consuming to access and they found little that was direct- 
ed solely at patient education (Tench et al., 1998). Other surveys have confirmed that medical 
information on the internet is often incorrect or incomplete (Impicciatore et al., 1997).
 Less than half of the respondents (46%) discussed the information they found online 
with their medical provider. This is a slightly higher proportion than found in various other 
surveys, where the proportion of patients who discussed information from the internet with 
their physicians ranged from 9 to 41% (Diaz et al., 2002; Taylor & Leitman, 2002; Dolan et al., 
2004). It may be that discussing internet information with one’s physician has become more 
acceptable in comparison to a couple of years ago.
 The present study represents a small sample of patients from a university pain center in 
the Netherlands. Responses were self-reported. The validity and reproducibility of the survey 
is not verified. The survey was mailed and not web-based in an attempt to include those who 
do not use the internet. Due to the fact that we used a patient sample, our findings are more 
clinically generalizable than surveys of the general population. Investigation of clinician’s opin- 
ions of the available internet information was not undertaken.
 Despite the fact that responders and non-responders did not differ with regard to age, 
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sex and referral type, it is still possible that patients who used the internet for medical infor-
mation were more likely to respond to our survey than those who did not. This can imply an 
overestimation of the extent of internet use for medical information. However, even with the 
most conservative estimate, assuming all non-responders did not use the internet, at least 
31% (61 of 200) of respondents used the internet for medical information. This percentage is 
still quite high compared to the surveys mentioned above.
 Additional research is needed to explore the effect of exposure to internet information 
on patients’ cognitions, expectations, behavior and treatment outcomes. Also, the lack of  
patients’ use of the interactivity of the internet deserves further investigation.
 
4.4.2 Conclusion
 
In conclusion, the results of this study show that a substantial part of the patients of a Dutch 
university pain center uses the internet to search for information about their complaint prior 
to their first consultation. These patients turn to the internet out of curiosity or a need for ad-
ditional information. For most patients, searching the internet did not teach them anything 
new. In most cases the online pain information confirmed what they already knew. Searching 
the internet did however led them to understand their complaint better. Patients mostly used 
search engines in their search for online pain information. They seldom visited sites with fo-
rums or the possibility to chat. Patients did not encounter problems with finding or under-
standing online pain information and were reasonably sure that the information they found 
online was accurate and credible. Less than half of the patients discussed the information 
they found online with their medical provider. 
 
4.4.3 Practice implications
 
Considering that half of our patients search the internet for medical information, physicians 
cannot ignore the internet. In the treatment of and communication with (pain) patients it is 
imperative that physicians are acquainted with the conceptions patients have of their com-
plaints based on information from sources like the internet.
 Physicians should acknowledge patients’ use of the internet, and since most patients 
themselves are not inclined to share the information they found online with their doctor, 
physicians should routinely inquire about their patients’ use of the internet to obtain medical 
information. Physicians should help their internet-using patients in finding reliable informa-
tion about their condition. This can be done by offering suggestions for internet health sourc- 
es and by assisting patients in evaluating the quality of medical information found online. In 
this way, physicians can meet the wishes of patients to receive advice about searching the 
internet for information about their pain problem. In the situation of our Pain Center, a list of 
recommended websites could be used in addition to our written information material, like 
brochures about our clinic and the various treatment options, and the information provided 
on our website (www.pijncentrum.umcg.nl). 
 Special effort should be made to better inform health professionals on patients’ needs 
and expectations concerning medical information on the internet. This aspect of patient care 
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ought to be part of the (continuing) education of healthcare providers.
 The quality of medical information on the internet should be improved. Healthcare 
providers should dedicate themselves to developing non-profit health organisation-based 
websites with accurate information that patients can easily understand and can recognize 
as reliable. Furthermore, healthcare organisations should make use of the interactivity of the 
internet by offering opportunities for online appointment making, internet consultations and 
web-based treatment programs.    
 
Footnote
 

1 Appendix A can be found in the published article in Patient Education and Counseling, 2007, 
68, 86-97.
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