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Background: The internet has transformed the patient-
physician relationship by empowering patients with 
information. Because physicians are no longer the primary 
gatekeepers of medical information, shared decision making 
is now emerging as the hallmark of the patient-physician 
relationship.
Objectives: To assess the reactions of primary care phys- 
icians to encounters in which patients present information 
obtained from the internet (e-patients) and to examine the 
influence of the physicians' personal and demographic 
characteristics on their degree of satisfaction with e-patients. 
methods: A questionnaire was developed to assess phys- 
icians' attitudes to e-patients, their knowledge and utilization 
of the internet, and their personal and professional 
characteristics. Family physicians in central Israel were 
interviewed by telephone and in person at a continuing 
medical education course.
results: Of the 100 physicians contacted by phone, 93 
responded to the telephone interviews and 50 physicians 
responded to the questionnaire in person. There was an 
85% response rate. The mean age of respondents was 49 
years. Most physicians were born in Israel, with a mean 
seniority of 22 years. Most had graduated in Eastern Europe, 
were not board certified and were employees of one of 
the four health management organizations in Israel. Most 
physicians responded positively when data from the internet 
were presented to them by patients (81%). A number of 
respondents expressed discomfort in such situations (23%). 
No association was found between physicians' satisfaction 
in relationships with patients and comfort with data from the 
internet presented by patients.
conclusions: Physicians in this sample responded favorably 
to patients bringing information obtained online to the 
consultation. Though it may be difficult to generalize findings 
from a convenience sample, Israeli family physicians appear 
to have accepted internet use by patients.
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aBstract:

KeY wOrds:

t he internet has transformed the patient-physician relation-
ship by empowering patients with information. Because 

physicians are no longer the primary gatekeepers of medical 
information, shared decision making is now emerging as 
the hallmark of the patient-physician relationship. Although 
patients now possess much more medical information, the phy-
sician's insight, experience and input is required to help patients 
in accurately interpreting and applying data gathered from the 
internet. This added dynamic of the patient-physician relation-
ship fundamentally changes the traditional office visit [1,2].

For many people in most developed countries, the internet 
has become a powerful and familiar health care tool. About half 
the adults in the United States have looked for health informa-
tion on the internet (so-called e-patients), making this the third 
most popular online activity. e-patients report two effects of 
their online health research – “better health information and 
services, and different (but not always better) relationships with 
their doctors" [1]. It is estimated that each day, more than 12.5 
million health-related internet searches are conducted [2].

Primary care physicians may, however, feel overwhelmed 
or even threatened by this tendency of their patients to ques-
tion their knowledge. They may fear that their advantage in 
knowledge is decreasing, resulting in an overprotective atti-
tude towards the informed patient [2]. Many older physicians 
may be less acquainted with computers in general and the 
internet as a source of information in particular [3], and may 
find themselves in a position where their patients are more 
proficient in retrieving data from the internet than they are. In 
the limited time they spend with the patient at each encounter, 
physicians are generally unable to validate information their 
patients present. At times they may find themselves lacking 
state-of-the-art information about a particular issue. 

Ferguson coined the term e-patient to refer to those who 
seek online guidance for their own ailments and the friends 
and family members who go online on their behalf [4]. When 
clinicians respond negatively to e-patients' requests to discuss 
materials they have found online and act as if they feel that 
their authority is being challenged by such requests, it may 
damage or disrupt the doctor-patient relationship [4]. 
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characteristic number %

gender
Female
Male

39
79

33.1
66.9

Mean age (yrs) 49 (SD 6.7)

Birthplace
Israel
Eastern Europe
Other

71
33
14

60.2
28.0
11.9

Mean number of years in practice 22.2 (SD 7.3)

Place of medical education
Israel
Eastern Europe
Italy
Other

26
51
21
20

22.0
43.2
17.8
16.9

Board certification as a medical specialist
Yes
No

35
83

29.7
70.3

employment status
Salaried
Independent contractor
Mixed

67
7
36

60.9
6.4
32.7

Practice profile
Mean number of professional work hours/ week
Mean number of patient contact hours/ week
Mean number of patients /week 
Mean number of hours of computer use/week

44.5 (SD 14.3)
37.4 (SD 13.5)
216.5 (SD 85.4)
6 (SD 5.4)

Primary care physicians’ views and feelings regarding 
patients who present with data they retrieved from the internet 
(or any other resource, for that matter) have been investigated 
in a number of studies [5-7]. According to these studies, 
physicians expressed concerns regarding the accuracy of the 
information obtained but also noted benefits to patients from 
the acquisition of relevant information. Ahmad et al. [8] found 
that although most of the physicians felt obliged to accept this 
new responsibility, the additional role was often unwelcome. 
Despite identifying various reactions of patients to internet-
based health information, physicians in their study were 
unprepared to handle these patients. These studies, however, 
did not evaluate the effect of different personal characteristics 
of the physicians on their attitude towards e-patients. 

The objectives of the present study were to assess primary 
care physicians’ attitudes to the encounter with e-patients 
and to examine the effect of age, gender, years in practice 
and board certification on their reactions and the potential 
influence on the interaction between them. 

Patients and methOds

This study used a cross-sectional design to assess Israeli fam-
ily physicians’ attitudes to information obtained by patients on 
the internet. We developed a questionnaire that contained, in 
addition to questions on demographic information, 17 items 
regarding respondents’ satisfaction with situations when patients 
produce information they found through the internet (or other 
media sources), their own knowledge and proficiency of internet 
usage, the quality of their relationship with their patients, and 
their satisfaction with the medical information they obtained 
from patients or their family members [Appendix 1]. The ques-
tionnaire was designed to assess attitudes to e-patients and not 
to quantify the actual number or frequency of their visits.

The questionnaire was tested in a pilot study for reliability 
and validity. Ten physicians were contacted by telephone and 
asked to answer the questions and to comment on their clar-
ity and relevance. The questionnaire was corrected accord-
ingly (Cronbach’s alpha = 0.523)

We randomly selected a representative sample of primary 
care physicians from the rosters of Clalit Health Services, the 
largest health management organization in Israel. Our sample 
comprised physicians from different parts of the country, 
including Jewish and Arab physicians, as well as board-
certified specialists in family medicine, general practitioners 
without board certification, and final-year family medicine 
residents already working in their own practice. The sample 
size was originally calculated to comprise representative 
samples of those three types of primary care physicians.

We chose the first physician from the list of clinics in 
different parts of the country. If the first physician was not 
available we contacted the second on the list. Of 100 physi-

cians who were contacted by telephone, 93 responded. We 
then distributed 50 more questionnaires to a convenience 
sample of physicians who participated in continuing medical 
education courses at Tel Aviv University, and 35 additional 
physicians responded. 

The respondents were asked to indicate their agreement with 
17 statements regarding patients’ responsibility for their health, 
the impact of the internet on patients’ decisions, reliability of 
the information, physicians’ comfort with e-patients, the need 
to verify information, using the internet during patient visits, 
comfort with the usage of the internet, and the need for further 
instruction in internet use. Demographic data on age, gender, 
specialization and seniority were also collected.

Frequencies of all variables were tabulated. Associations 
between responses and demographic variables were calcu-
lated with SPSS-PC software, using the chi-square statistic to 
compare proportions, with significance set at P < 0.05.

results 

Altogether, 118 physicians responded. Their demographic 
characteristics are presented in Table 1. The response rate 
was 85%. Table 2 lists the frequency distribution of responses 
to items on the attitude questionnaire. 

Most respondents (59.1%) were satisfied with the situa-
tion when patients present at the consultation with data they 

table 1. Characteristics of physicians in study of attitudes to 
e-patients (n=118)
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% “satisfied” or 
“very satisfied”

I am satisfied when patients bring 
data from the internet to the consultation 59%

I am satisfied with my use of the internet 66%

I am satisfied with my relationship with patients 88%

no significant correlation between physicians' discomfort with 
e-patients' visits and demographic variables.

 discussiOn

This study examined the attitudes of a convenience sample 
of Israeli primary care physicians towards patients who pres-
ent with data they found on the internet (e-patients). The 
use of a convenience sample has allowed us an initial look at 
attitudes toward e-patients by physicians but requires further 
validation in a larger representative sample. We found that 
most respondents expressed favorable attitudes to e-patients; 
however, many expressed concerns. 

We hypothesized that older physicians, those who are not 
board certified in family medicine, or those who graduated 
in Eastern Europe may feel dissatisfied or even threatened by 
e-patients, assuming they may be less proficient with the use 
of the internet themselves. We also expected that workload or 
type of practice – salaried physicians or independent contrac-
tors – would affect physicians’ satisfaction with e-patients.

We found, however, that demographic variables did not 
affect physicians’ satisfaction with e-patients. Most respon-
dents expressed satisfaction with data they obtained from 
their e-patients, and their satisfaction was significantly related 
to their good relationship with the patients. A number of 
respondents expressed their uneasiness with a situation in 
which patients or their relatives present with data they retrieve 
from the internet, or any other media source. However, when 
we examined the effect of different demographic variables such 
as gender, board certification, country of origin and place of 
graduation, we found no significant correlations. 

Most respondents do not search the internet during 
patients’ visits. Salaried physicians in Israel have a very heavy 
workload and may see patients at 5 minute intervals, which 
may explain this finding. It is possible, however, that those 
physicians who are not able to authenticate the data they are 
presented with during patients’ visit postpone the verification 
and search the internet on their own free time. 

Similar to Hart et al. [9], we found that health care prac-
titioners need to improve their own skills in internet use. 
The use of the internet is contributing to subtle changes in 
the relationship between health care practitioners and their 
patients, rather than effecting the dramatic transformation 
some people envisage for it. 

Our results are also similar to those of Malone and col-
laborators [10], who found that health professionals have 
stereotypical views of internet users and fear for their own 
professional status in relation to the internet-informed 
patient or client. They concluded that although presentation 
of information from the internet remains relatively infre-
quent to date, health professionals appear to feel threatened 
by it and adopt strategies that minimize its impact on the 

retrieved on the internet. Most (66.7%) were also satisfied 
with the quality of the information their patients brought 
from the internet. Most respondents (88.7%) were also satis-
fied with their relationship with their patients and with the 
knowledge they acquired from their patients or family mem-
bers and with their own knowledge and use of the internet.

No association was found between respondents’ satisfac-
tion with e-patients and their satisfaction with their rela-
tionship with their patients or between the uneasiness some 
respondents felt when presented with internet data and their 
satisfaction with e-patients. 

Cross-tabulation of respondents’ demographic characteris-
tics with satisfaction with e-patients did not reveal any signifi-
cant correlations. Age, gender, country of origin or country of 
graduation did not significantly impact respondents’ feelings 
regarding data presented by patients during visits. There was 

table 2. Physicians' satisfaction with their own and their patients’ 
internet use and their relationship with patients (n=115)

table 3. Physicians' attitudes to patient internet use (n=116)

HMO = health management organization

% agree or 
strongly agree

I am satisfied with the information I receive from 
the patient or his family from the internet

81%

Patient internet use proves that the patient or  
his/her family are involved and take responsibility 

82%

This preoccupation with the internet seems 
irrelevant and unreliable to me

13%

When I am presented with data from the internet,  
I feel uneasy

23%

I usually promise to verify the data from the 
internet and get back to the patient with an answer

93%

I access the internet and verify the reliability  
of the data presented by the patient

94%

I also use the internet during patient visits to  
look for data to deal with patient problems

34%

I think that the patient or the family needs to 
rely only on the physician and not look for other 
sources of information

34%

I am annoyed when patients bring data they found 
on the internet

4%

I need training regarding usage of the internet to 
improve my medical practice

58%

If internet training were available, it should be provi- 
ded by the employer (HMO) during working hours

83%
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cope with fears of losing their expert role. Not only should 
primary care providers recognize that patients use the inter- 
net as a source of medical and health information, they 
should also be prepared to offer suggestions for web-based 
health resources and assist patients in evaluating the quality 
of medical information available on the internet [13].

With regard to possible limitations of this study, our 
sample of physicians was not large enough to detect possible 
differences among subsets of physicians in terms of their 
demographic variables. We hypothesized that older physi-
cians and those who are not board certified would be more 
apprehensive regarding the internet in general and a situation 
where their patients provide data they found on it. Our results 
do not support this hypothesis. There is also a potential bias 
in that most participants responded by phone and may not 
have revealed their true beliefs since they were acquainted 
with their interviewer. Another potential bias derives from 
the fact that our sample of respondents does not represent the 
typical primary care physician in Israel, regarding the place 
of birth and place of graduation.

We did not address the actual number of e-patients the 
respondents dealt with. Some may have never encountered 
such patients, thus their responses were hypothetical only. A 
larger scale study, which may reveal a wider range of attitudes 
to internet usage, is warranted. 
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empowered patients and in a more partnership-based 
physician-patient relationship [6]. This may, however, jeop-
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their search. They concluded that many pediatricians use the 
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We suggest that primary care physicians be trained to 
become professionals in data retrieval on the internet and 
have free access and time to use it. This may help them to 
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appendix 1. Study questionnaire on attitudes to e-patients

What year were you born?1. 
What gender are you? 2. 
How many persons live in your household?3. 
What is your country of origin?4. 
What year did you graduate from medical school?5. 
In what country did you graduate from medical school?6. 
Are you board certified?7. 
How many hours a week do you work (including paperwork, 8. 
research, and studies)?
From those hours, how much time do you spend seeing patients?9. 
Are you self-employed, employed by an HMO or both?10. 
How many patients do you see in a regular working week?11. 
How many hours in a regular working week do you spend studying, 12. 
searching the internet and doing research?
Please categorize your satisfaction for the following situations (on a 13. 
5-point scale with 1 as the least satisfied and 5 as very satisfied):

With the situation in which a patient or a family member presents •	
with data they found on the internet regarding their health
With your knowledge and adequacy of usage of the internet•	
With your relationship with your patients•	

In a situation in which a patient or a family member presents with 14. 
data they found on the internet, please categorize your degree of 
agreement with the following statements: (on a 4-point scale with 1 

= totally disagree and 4 = totally agree)

I am satisfied with the extra data I receive this way from the •	
patient or his/her family
It proves that the patient or his.her family are involved and take •	
responsibility 
If the source of information is reliable and the data are relevant, •	
I act accordingly
This preoccupation with the internet seems irrelevant and •	
unreliable to me
When I am presented with data from the internet, I feel uneasy•	
I usually promise to verify the data and get back to the patient •	
with an answer
I check the medical literature or access the internet to verify the •	
data
I also use the internet during patient visits to look for data to deal •	
with patient problems
I think that the patient and the family need to rely only on the •	
physician and not look for other sources of information
I am annoyed when patients bring data they found on the •	
internet
I need training regarding usage of the internet to improve my •	
medical practice
If such training were available, it should be provided by the •	
employer (or HMO) during working hours. 

Various stimuli, such as telomere dysfunction and oxidative 
stress, can induce irreversible cell growth arrest, which is 
termed 'cellular senescence'. This response is controlled 
by tumor suppressor proteins such as p53 and pRb. There is 
also evidence that senescent cells promote changes related 
to aging or age-related diseases. Minamino et al. show that 
p53 expression in adipose tissue is crucially involved in the 
development of insulin resistance, which underlies age-related 
cardiovascular and metabolic disorders. The authors found that 
excessive calorie intake led to the accumulation of oxidative 
stress in the adipose tissue of mice with type 2 diabetes-like 
disease and promoted senescence-like changes, such as 
increased activity of senescence-associated β-galactosidase, 
increased expression of p53 and increased production of pro-

inflammatory cytokines. Inhibition of p53 activity in adipose 
tissue markedly ameliorated these senescence-like changes, 
decreased the expression of pro-inflammatory cytokines and 
improved insulin resistance in mice with type 2 diabetes-
like disease. Conversely, upregulation of p53 in adipose 
tissue caused an inflammatory response that led to insulin 
resistance. Adipose tissue from individuals with diabetes 
also showed senescence-like features. These results show a 
previously unappreciated role of adipose tissue p53 expression 
in the regulation of insulin resistance and suggest that cellular 
aging signals in adipose tissue could be a new target for the 
treatment of diabetes.
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