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The challenge of crossing the quality chasm to adapt 
health systems to the needs of a complex morbidity bur-
den demands innovative health information technolo-
gies.1 Sharing information with patients effectively ap-
pears to be a crucial element of future health care. This 
could include both sharing patient data via electronic 
health records, as recommended by the Recovery and 
Reinvestment Act of 2009,2 and the provision of reliable 
health information to promote patient self-management 
capabilities.3 Further, displaying information about the 
practice organization and team can enhance transpar-
ency for consumer choice.4 

Sharing health information on the Internet presents 
both opportunities and pitfalls. Electronic medical 
records, especially if extended to communication 

with patients, may lead to shared information about 
laboratory tests, medication, and other aspects of care, 
potentially reducing the need for office visits.5 However, 
concern about data security is an obstacle to their imple-
mentation. Further, although health information on the 
Internet is easily accessible and used by the majority 
of patients,6,7 it varies in quality.8 

As part of the current discussion about implementa-
tion of health information technologies in the United 
States, it is proposed that family practices could become 
“Web-based medical homes” by using patient-shared 
electronic medical records and other communication 
tools integrated in practice Web sites.9 Provision of 
trustworthy health information as expected by patients10 
could also be part of practice Web sites. However, at 
present only a minority of practices in the United States 
work with electronic medical records,11 and only about 
36% of the family practices provided their own Web site 
in 2001.12 These numbers are expected to grow rapidly 
due to the financial incentives currently linked with the 
implementation of health information technologies in 
the United States. Nonetheless, there is little informa-
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tion available about the services currently provided on 
US family practice Web sites for the sharing of infor-
mation with patients.

In Germany, health information technologies are 
thought to be widely implemented in family medicine 
practices due to the fact that its ambulatory fee-for-
service payment system requires electronic medical 
records. Almost all of the family practices in Germany 
use electronic medical record systems, and 45% of 
the practices have Internet access.13 Recent data sug-
gest that more than 50% of the practices in Germany 
provide their own practice Web site.14 As in the United 
States, however, little is known about content and qual-
ity of family practice Web sites in Germany and how 
they are currently used for sharing health information 
with patients. We therefore studied the distribution 
of Web sites among family practices in Germany and 
determined which services they provide for sharing 
information with their patients and whether they meet 
predetermined quality standards. 

Methods
Distribution of Web Sites

In a pre-study to this project, we determined the dis-
tribution rates of family practice Web sites in a random 
sample of five German regions with about 60,000 inhab-
itants each (Sankt Wendel, Döbeln, Parchim, Bayreuth), 
including rural Eastern German and metropolitan areas 
(Berlin). Due to the fact that the distribution rate of Web 
sites was lower than expected, we decided to focus our 
study on Berlin to gain insight into as many family 
practice Web sites as possible in one area.

In Germany, family medicine is practiced by gen-
eral practitioners and general internists. Pediatricians 
work as specialists in ambulatory care. Only practices 
of general practitioners or general internists providing 
family medicine were included in this study. 

We screened all 1,767 registered family physicians 
in Berlin using a Web register provided online by the 
Association of Statutory Health Insurance Physicians 
(AHIP) Berlin. The search engine Google was used to 
look up the Internet presence of every practice (joint 
practices were only assessed once). The search terms 
used were “First Name,” “Last Name,” and “Berlin.” To 
reduce the risk of failing to find an Internet presence, 
the first 30 entries were screened for existing practice 
Web sites. The search was performed during August 
2008 and February 2009. 

Content of Web Sites
Using a checklist, we determined the provision of 

different tasks for the sharing of information with pa-
tients. General information was defined as information 
containing organizational issues (opening hours, staff 
members, access to practice, etc); health information 
was defined as information dealing with all health-

related issues or medical problems. We also examined 
any services for direct online communication with pa-
tients, such as online contact forms or online prescrip-
tion ordering and appointment scheduling. Services 
provided for the sharing of patient data online (eg, 
laboratory test results) were also surveyed. In a second 
step, content analysis of health information was used 
as a qualitative method to explore the range of health 
topics provided on the Web sites. 

Quality Assessment
The quality of Web sites was assessed using a check-

list based on commonly agreed standards based upon a 
review of the literature (Table 1).8,15-17 We defined five 
distinct quality domains: legal issues, transparency, 
currentness, accuracy, and usability. 

Accuracy of general information was examined and 
defined as correct data about opening hours, address, 
and telephone number. We assessed a random sample 
of 53 practices (25% of total sample) using automatic 
random sampling of numbers from 1 to 211 for practice 
selection. The practices were phoned anonymously by a 
research assistant and asked to give information about 
their opening hours and address. 

As it was not feasible to compare the vast variety of 
health information provided to existing evidence to de-
termine the accuracy of all health information displayed 
on Web sites, we decided that a clear reference for all 
health-related issues needed to be displayed on the Web 
site as a minimum standard. Usability was assessed 
in terms of design and navigation characteristics and 
whether Web sites provide barrier-free design. Barrier-
free design was determined by searching for tools to 
adapt font size or layout. We also looked up whether 
or not the Web site had been created by a professional 
Web designer. 

Adherence to international quality standards, such 
as the Health on the Internet Code (HON-Code),15 is 
claimed mostly for Web sites containing health in-
formation. For that reason we compared the quality 
performance of practice Web sites that provide health 
information with that of those that do not. 

The quality of all practice Web sites was assessed 
independently by two raters in March 2009. Agreement 
between the raters regarding quality standards was 
achieved after assessing the first 10 Web sites jointly. 
Conflicting results were discussed during consensus 
meetings. 

Statistical Analysis
Descriptive statistics were calculated using percent-

ages, means, and distribution of means. We calculated 
chi-squared test or Student’s t test to determine the 
significance of observed differences. SPSS version 15.0 
was used for all statistical analyses.
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prescription ordering was mainly organized 
via contact forms (two practices) or e-mail 
(four practices), and two practices offered a 
commercial Web-based tool. A service for the 
direct sharing of patient data online (eg, option 
of looking up laboratory test results) was not 
found on any Web site.

A total of 102 of the practices (48 %) pro-
vided health information on their Web site. 
Table 3 shows the health topics identified by 
content analysis. Information on complemen-
tary medicine was presented most frequently, 
followed by an almost equally distributed vari-
ety of topics concerning health-related issues. 
A large and heterogeneous proportion of topics 
could not be classified. 

Quality Assessment
The quality performance of family practice 

Web sites differed between the quality domains 
and between those practices providing health 
information and those that did not (Table 4). 
While currentness of information appears to 
be a problem for Web sites with and without 
health information, Web sites providing health 
information performed significantly better on 
key transparency and legal issues. 

Thirty-nine practices (39/53, 74%) could be 
contacted via telephone to assess the accuracy 

of general information provided on their Web sites. 
A total number of 12 practice Web sites (31% of the 
sample) did not display the correct opening hours. The 
contact information provided, however, was accurate 
in all 39 practices. Health information was referenced 
on only 30% (n=31) of the Web sites. Usability issues 
varied slightly between the two practice samples. De-
sign was rated higher for Web sites providing health 
information, but professional Web design was used in 
only 39 (38%) of these practices compared to 44 (40%) 
of the practices that did not provide health information 
(difference not significant). Only eight practices (4%) 
of the total sample were identified as having barrier-
free design. 

Discussion
In this study, the content and quality of 211 family 

practice Web sites in Berlin were assessed. Most of the 
Web sites shared information about essential organiza-
tional issues, such as contact information and opening 
hours, along with details about the practice team and 
equipment. Online tools for appointment scheduling 
or prescription ordering were rarely provided. About 
half of the Web sites gave information on a wide 
range of health topics, with acupuncture predominant 
as the main topic. As expected, quality performance 
was better in several domains for Web sites providing 

Table 1

Set of Quality Criteria for Practice Web Sites

Quality Domain Index Measurement
Legal issues Legal notice complete Yes/no

Disclaimer Yes/no
Privacy policy statement Yes/no

Transparency Authorship disclosed Yes/no
Credentials of physician Yes/no
E-mail address Yes/no
Advertising Yes/no

Currentness Date of creation Yes/no
Date of last update Yes/no
Days after last update Number of days

Accuracy
   General information

Opening hours correct Yes/no
Contact information correct Yes/no

   Health information Clear reference Yes/no
Usability More than one Web page Yes/no

Barrier-free design Yes/no
Navigation properties “Strong below average” to 

“strong above average”
(5-point Likert scale)

Design “Strong below average” to 
“strong above average”
(5-point Likert scale)

Results
Distribution of Web Sites

In total, 228 of the 1,453 family practices included in 
the study provided their own Web site (16% of all prac-
tices). Twenty-six registered family practices providing 
specialized ambulatory care were excluded (Figure 1). 
The majority of Web sites (n=211, 93 %) were accessible 
at the time of the quality assessment. 

Content of Web Sites
Most of the practices shared more details about their 

practices than opening hours or contact information. 
Information on practice equipment and a presentation 
of the practice team were provided online by a majority 
of the family practices (Table 2). Further, online route 
planning was offered on more than half of all Web 
sites. However, most of the practice Web sites did not 
provide details about barrier-free access. Special fea-
tures for communicating with patients, such as online 
appointment scheduling (8%) or prescription ordering 
(4%), were rarely provided in our sample. We identi-
fied different approaches for these services. For online 
appointment scheduling, three practices used contact 
forms: a Web form with predefined fields that the user 
fills in, initiating contact and asking the practice to 
contact them. Six used a commercial Web-based ser- Six used a commercial Web-based ser-
vice, and seven offered scheduling via e-mail. Online 
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health information compared to the other practices, but 
transparency about the currentness of information was 
a concern in both groups of Web sites.

The actual distribution rate of family practice Web 
sites was quite low in this study. We initially predicted 
a higher number of Web sites among family physicians 
compared to the United States12 and to a previous study 
in Germany.14 However, for their study, Obermann et 
al14 sent their survey instrument only to physicians with 
a valid e-mail address. This likely resulted in a signifi-
cant selection bias, which may explain their estimation 
of a three times higher percentage of practices having 
Web sites. One advantage of our study is that we aimed 
to assess all registered family practices, including those 
that cannot be contacted by e-mail.

Sharing patient data and offering online tools for ap-
pointment scheduling or online prescription appear to 
be less common than expected among family practice 
Web sites in Germany. Although tools and Web-based 
services are easily available, their implementation in 
practice is still at a rudimentary level. This may be due 
to the lack of time and financial incentives needed for 
their implementation. Concerns about data security 
may be adding to these problems. Grover et al stated 
a perceived need for such tools in their survey among 
family practice patients in the United States18 and the 
future increase of chronically ill among a “digital gen-
eration” may increase the demand for sharing patient 
data on the Internet. 

Transparency about the practice team, equipment, 
and how to access the office was provided on most 
of the family practice Web sites. Information about 
barrier-free access, however, was not routinely given 
online. It can be assumed that the increasing number 
of chronically ill patients in family medicine will be 
accompanied by growth in the number of handicapped 
people with a need for easy access to care. A lack of 
Web sites with barrier-free design is a well-known prob-

lem8 that should be targeted by quality improvement 
projects for health information Web sites. 

The distribution of health information on family 
practice Web sites in our study is confirmed by a com-
parable study on orthopedic private practice Web sites 
in the United States revealing a similar proportion of 
52% providing health information.19 Content analysis 
indicated a wide range of topics dealing with health-
related issues, with acupuncture predominant as the 
major topic. Compared to the findings of Diaz et al, our 
distribution of topics corresponds to the search behavior 
of patients on the Internet, although nutrition and diet 
were most important to their sample.6 

Complementary medicine is frequently provided by 
family physicians in Germany.20 Most of the comple-
mentary diagnostic and therapeutic measures offered 
by German family physicians are provided as so-called 
Individual Health Services (IGeL),21 which are not cov-
ered by statutory health insurances. Although explicit 
advertisement was rarely found in our study, focusing 
on complementary medicine may be regarded as a sort 
of “grey advertisement” in which detailed background 
information is presented on payable services that are 
offered by the practice. The provision of health infor-
mation about chronic conditions and their diagnosis 
and treatment could be one measure for enhancing 
self-management among family practice patients. To 
date, however, only a minority of family practices 
seem to be taking the opportunity to provide this kind 
of information on their Web sites.

Table 2

Content of Web sites

Address provided 99% (210/211)
Opening hours provided 95% (200/211)
Team pictures 68% (144/211)
Information about special equipment (eg, ultrasound) 64% (134/211)
Online route planning 59% (124/211)
Room pictures 32% (67/211)
Online contact form 16% (33/211)
Barrier-free access to practice declared 15% (31/211)
Online appointment scheduling 8% (17/211)
Online prescription ordering 4% (8/211)

Table 3

Frequency of Health Topics Among 
Practices Providing Health Information 

(Total Number and Percentages)

Health Information Provided 
on the Following Topics

# of Practices 
Providing 

Information on 
Topic (n=102)*

Acupuncture 45 (44%)
Homeopathy 16 (16%)
Nutrition and diet 16 (16%)
Medical examination and diagnostics (eg, ECG, blood 
pressure monitoring)

16 (16%)

Osteopathy 14 (14%)
Chronic diseases (eg, diabetes mellitus, asthma) 13 (13%)
Vitamins, nutritional supplements 10 (10%)
Infectious diseases (eg, HIV, borreliosis) 10 (10%)
Health checkups/cancer screening 10 (10%)
Vaccination 10 (10%)
Others 47 (46%)

* Multiple answers were permitted.
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Our results show that family practice Web sites 
providing health information perform consistently 
better on distinct issues in the predefined quality do-
mains. This could be due to an enhanced awareness 
about quality of information on the Internet among the 
“Web-designing” family physicians, as professional 
Web designers were not consulted more frequently. 
However, the underlying cause for our finding still 
remains unclear. 

The stating of the date and source of information 
and some legal issues are major domains where there 
is a need for further improvement in quality through-
out the practice sample. These problems are common 
among health information Web sites.8,22 The education 
and training of family physicians may be one approach 
for addressing this problem. Accuracy of information 
seems to be crucial for its quality but also difficult to 
assess.8 We found a noticeable proportion of incorrect 

information on opening hours in our sample, with one 
out of three practices providing misinformation on this 
topic. This may be due to problems with updating, but 
a practice’s Internet presence may be unfavorable if 
even general information is incorrect. 

Limitations
Our study sample is limited to family practices in 

an urban area with a high density of family physicians. 
This setting may have influenced the distribution of 
Web sites and content. It cannot be ruled out that a 
practice Web site was missed by the search strategy. 
The study lacks detailed assessment of the accuracy of 
health information provided on family practice Web 
sites by comparing the content to existing evidence. 
This should be targeted by further research in this 
field. 

Recommendations for Family Practice Web Sites
Based on the findings of our study, we make the 

following recommendations. Practice Web sites should 
provide details about purpose, authors, and date of 
creation/update. Contact information and information 
about staff and organizational issues should be updated 
at least monthly. Local legal requirements should be 
strictly observed. Barrier-free Web design should be 
used. Health information should be referenced ac-
curately. Consider provision of links to high-quality 
health information rather than providing health infor-
mation on the practice Web site. Consider provision of 
online appointment scheduling and online prescription 
ordering.

 
Conclusions

Only a minority of family practices in Berlin, Ger-
many, run their own Web site. Although online tools 
for appointment scheduling or prescription ordering 
are available and may contribute effectively to the re-
organization of care, they are only rarely in use. Efforts 
should be made to enhance the usage and evaluation of 
these tools in family practice. 

Approximately half of the Web sites provided some 
kind of health information. Throughout our study we 
identified currentness and referencing of the informa-
tion provided as major areas in need of further quality 
improvement. We suggest training for family physi-
cians and residents as one approach for overcoming 
these problems.23 In the future, family medicine may 
use practice Web sites as an innovative approach for 
sharing information with patients and for reorganizing 
the care effectively.
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Table 4

Fulfilment of Quality Criteria Among Family Practice Web Sites in Germany 

Quality Domain Index

Web Sites Providing 
Health Information 

(n=102)

Web Sites Not Providing
Health Information 

(n=109) P Value
Legal issues Legal notice complete 65 (64%) 60 (55%) .63

Disclaimer 57 (56%)* 42 (39%)* .01
Privacy policy statement 28 (28%)* 14 (13%)* .01

Transparency Authorship disclosed 77 (76%)* 62 (57%)* .004
Credentials of physician 76 (75%)* 60 (55%)* .003
E-mail address 88 (86%) 87 (80%) .21
No advertising 99 (97%) 108 (99%) .28

Currentness Date of creation 16 (16%) 15 (14%) .71
Date of last update 16 (16%) 19 (18%) .71
Days after last update 510 (SD=576) 846 (SD=971) .23

Usability More than one Web page 102 (100%)* 97 (89%)* .001
Navigation characteristics 2.8 (SD=0.78) 2.8 (SD=0.75) .96
Design 2.95 (SD=0.96)* 2.49 (SD=1.05)* .001

Displayed are total numbers and percentages. P values of differences are displayed as calculated with the chi squared or Student’s t test.

SD—standard deviation

* Indicates P<.05


