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Background
Over the last decade, the Internet has become an increasingly 
important information-distributing channel..

In Canada governments and other health organizations are 
maintaining health-related websites, providing information 
on healthy lifestyles, the health-care system, disease 
prevention and community health programs, etc. (e.g. the 
Canadian Health Network (www.canadian-health-
network.ca) and Health Canada’s official website (www.hc-
sc.gc.ca).

Similarly, the provincial governments have also invested in 
creating dedicated health-care websites, for example, 
www.healthyontaio.com for Ontarians and 
www.bcheathguide.org for British Columbia residents.
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Background
An increasing proportion of the population is exposed to the 
Internet. Stats Can estimates showed that ~60% of 
Canadian households were connected to the Internet in 
2004, up from 40% in 2000. 

Once individuals have access to the internet there is a vast 
amount of online health information available (often free of 
charge) (Haas-Wilson 2001). 

This is expected to have an impact on the health-care 
sector. Thus it is important to examine the utilization of 
online health information. 

Or perhaps the health-care sector impacts the use of 
internet for health information (no MD???)
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Previous Literature
Previous literature examined consumers’ individual characteristics 
with online health information utilization, but not characteristics of 
the health-care system. 

Studies examined the impact of online health information 
utilization on health-care utilization. Results are mixed.

Informed individuals may make better estimation of the 
productivity of medical care (Kenkel 1990) and tend to use 
more care, especially preventative care. 

Wagner and Greenlick (2001) reported that self-obtained health 
information leads to decreased paediatric consultations.
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Previous Literature
Cotton & Gupta (2004; SSM) examine differences in characteristics 
of on and offline health information seekers with a subsample
(n=385) of the 2000 GSS who were asked the Internet and health 
seeking module questions. 

results indicate the majority of both report reliance upon health care 
professionals.

several key factors (age, income, and education) discriminate 
between US on and offline health information seekers.

the ‘digital divide’ characteristics influence the source of health 
information. 

those who are healthier and happier (usually correlated with SES) are 
less likely to look exclusively offline for health information.
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Previous Literature
Berger et al. (2005; SSM) examined the patterns of Internet use for health 
information among those with and without stigmatized illnesses (depression, 
anxiety, incontinence and herpes) using a US national survey of Internet users 
(7014 respondents).

Respondents who self-reported a stigmatized condition were compared to 
respondents who reported having at least one other chronic illness (cancer, CVD, 
diabetes, and back pain).

Multivariate analysis indicated that those with stigmatizing illness were more likely 
to have used the internet for health information in the past year, and having 
communicated with a physician using the internet (but not having used the internet 
monthly).

Those with a stigmatized illness are more likely to report that they increase their 
utilization of health care after using the internet. 

Psychiatric stigmatized illness seem to be driving the results while those with 
medical stigmas are not significantly different than those with chronic illnesses.

Results suggest that the internet may be a valuable health communication and 
education tool particularly for populations affected by anxiety and depression.
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Previous Literature
Pandeya et al. (2003; SSM) explore the question of why 
women use the Internet for health information, examining 
three different exploratory models:

Health and wellness model: women who are health-
conscious use Internet as yet another tool improve health.

Health needs model: use of the Internet for health 
information is triggered by a health condition.

Search costs model: use for health information is viewed 
as a means for cutting information search costs.

Data were derived from a RDD telephone survey of three 
counties in southern New Jersey. Sample of women > 18  
(1016 interviewees). 
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Previous Literature
Doctors are the most sought after source of health information but women 
increasingly use the internet as a supplemental source for health 
information - use is motivated by a variety of factors. 

Health-conscious women more likely to use internet for health information; 
health needs and high cost of information also a motivating factor.

Search costs are not motivated by large distances but by demands on time.

Two key policy findings:

the gaping digital divide - sizeable gap on internet use (~ 20% for key 
SES indicators).

strong indication of health promotion use - support of the health and 
wellness model.

Authors believe that public policies designed to bridge the digital divide will 
have a positive impact on health promotion as well.
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Demand for online health information

As suggested by Grossman (1972), the demand for health care is derived 
from consumers' demand as an input into the production of health (health 
information is similar).

Following this model and assuming that the demand for health information 
decreases as its cost increases, Wagner et al (2001) formulated analyzed 
the demands for health information from medical reference books,
telephone advice nurses, and the Internet. Their findings indicate that the 
demand for health information is sensitive to time costs. Additionally, 
ownership of a computer and having access to the Internet were found to 
be associated with higher use of the internet to  gather health information.

Bundorf et al (2004) use a similar framework to take account of both costs 
and benefits in determining the demand for health information focusing on 
the Internet. Individuals with chronic conditions (higher benefits) used 
online health resources more than the healthy. Those with higher costs in 
obtaining professional health-care information in traditional settings tended 
to use the Internet more to obtain health info and communicate with others 
about health-care issues supporting their hypotheses.
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SES and Internet Use for Health Information
Smith-Barbaro et al (2001) report patients >65 years of age are less likely to report 
intended website use for health purposes. Baker et al (2003) found those >75 much 
less likely to use the Internet than younger individuals. This may be caused by their 
lack of enthusiasm and the necessary skills needed to use the new technologies. 
Women were reported to be more frequent users of Web health information than 
men (Baker et al 2003 and Bundorf et al 2004). 

SES is also association with the likelihood of Internet use; better educated 
individuals are more likely to use the Internet for health information (Bundorf et al., 
2004), consistent with education being correlated with a higher marginal 
productivity, and perhaps less time costs in obtaining needed information. Low 
income, associated with low literacy and lack of telecommunications facilities, was 
found to be a barrier to the access to online health information (Thomas et al 1998, 
Birru and Steinman 2004).

Swartz et al (2004) found that patients with higher outpatient utilization of health-
care services had a stronger preference for online practice-based communications. 
The use of practice websites (likely used to refill prescriptions or consult an MD) 
was found to be more prevalent among parents of patients with paediatric asthma, 
and in adults with back pain, depression, lipid disorders, and multiple chronic 
conditions. Houston and Allison (2002) found those with self-reported illnesses 
were more frequent users of the health information and were more likely to 
combine their information seeking with their health-care experiences. 
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Limited Use of Internet Health Information

There is a trend towards increasing use of the Internet.

However, utilization of online health information by consumers 
seems to be more limited.

In 2002, in the US, 38% of consumers reported looking for 
health information on the Internet.

But, only 16% identified the Internet as a source for health 
information (Tu and Hargraves 2003). 

Even among those who used the Internet for health 
information, the use was infrequent. Among the US population 
aged 21 or older, 78% of those who ever used the Internet for 
health information in 2001 reported to use the Internet for 
health information only every 2 to 3 months or less (Baker et al
2003).
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Barriers to use of online health information
A computer and Internet access in the home was the strongest independent factor 
associated with Internet use for health information, public computers are not 
conducive to using the Internet for health information (Smith-Barbaro et al., 2001). 
Eysenbach and Jadad (2001) suggest that those who need the Internet most are 
least likely to have access at home; new source of inequality, often referrred to as a 
“digital divide” (Parent et al 2001 and Blair 2004).

Low literacy impairs understanding of health messages and limits the ability to care 
for health problems, prevalent among the elderly and lower SES groups 
(Gazmararian et al 1999). Low literacy is often associated with low income, low 
education, and low health status (Birru and Steinman 2004). Those with low literacy 
may benefit the most from the advances of health informatics, should they be able 
to access, understand and utilize it. However, it is estimated that online health 
information requires, on average, 11th grade reading (Birru et al 2004). 

Internet’s low cost production of information may lead to information overload. Even 
with many search engines, consumers often have to synthesize irrelevant and 
poorly organized information to find what they want - increases time costs 
(Eysenbach and Jadad 2001).

Reliability of online health information is also a concern. Misinformation was found 
consistently available online regarding IUDs (Weiss and Moore, 2003) and Green 
et al (2005) found the overall quality of web information on osteoarthritis was poor.
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Our Study
• What are the characteristics associated with internet use in general 

and internet use for health information in Canada (does the digital 
divide exist)?

• Are unmet health-care needs associated with increased utilization 
of online health resources?

• Is the use of online health information associated with a reduction 
or an increase in health-care utilization, notably physician visits?

• Is the use of online health information associated with consumers’
feeling better informed on health-related issues? 
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Methodology
• Use unique data sets to examine the previous questions in 

the Canadian context (most info to date is US)

• Examine characteristics of individuals who use the 
internet in general.

• Examine characteristics of internet users who use the 
internet to gather health information.

• Test whether the use of online health information 
associated with consumers’ feeling better informed on 
health-related issues? 
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The Berger Population Health Monitor Survey

The BM surveys are a continuation of the Canada Health 
Monitor surveys of health issues in Canada.

The Health Monitor survey began in 1988, and started to 
include Internet use section from 1999 (cycle 20). 

The BM survey is now the largest non-government 
syndicated survey in the health sector in Canada, 
according to Health Canada.

In these surveys, phone interviews were conducted 
among persons aged 15 and over, living in the ten 
provinces and three territories of Canada. 
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The Berger Population Health Monitor 
Survey

Cycle 27 of the survey was completed during April to 
September of 2004 by 4,147 respondents. 

Cycle 24 to 26 were completed between January and 
December of 2003, with 9,080 respondents included. 

To increase the sample size and to achieve more accurate 
estimation, data from cycles 24 to 27 were pooled together, 
creating a sample of 13,227 observations.

Information collected included health status, heath-care 
utilization, health behaviors, Internet use, and socioeconomic 
and demographic variables. The data were weighted and 
verified against 1996 Statistics Canada census information.



18

The Berger Population Health Monitor Survey

The questions
“Have you personally used the Internet in the past 
six months?”

“In the past month, have you used the Internet for 
anything to do with health, including finding 
information on health, medical conditions, 
alternative remedies, or buying something health 
related?”

“Over the last 12 months, were you or members of 
your immediate family ever not able to obtain 
health-care services when you needed them?”
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Survey: Taking Nation’s Pulse on Health 
Care (the Environics survey)

Second dataset is from a survey conducted by the Environics
Research Group in 2002.

Respondents were recruited in two waves by telephone using 
a RDD (random digit dialing) sample selection technique. The 
telephone sample used during the recruitment phases was 
drawn in such a way that it represented the Canadian 
population aged 15 and over (with the exception of the three 
territories). Recruitment of potential respondents followed 
quotas based on region, age, and gender. Questionnaires 
were sent out and collected by mail.

Respondents had the choice to request questionnaires in 
either official language. In total, 5,922 participants were 
recruited in the two waves, and 3221 completed the 
questionnaires, with a participation rate of 54.39%. 
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Survey: Taking Nation’s Pulse on Health 
Care (the Environics survey)

212 questions covering issues such as health-care utilization, satisfaction 
with our health-care system, government spending and priorities, future of 
our health-care system, health information, fitness preferences, social 
values, etc. Demographics and SES were also asked.

The questions
were asked if they were treated in the past year by 
a family physician, a specialist, or a psychologist. 
The number of visits was provided in categories as 
never visited, did not visit in the past year, visited 1-
4 times, 5 times and more. 
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Key summary statistics

As early as 2002, over 70% of the population aged 
15+ were Internet users. 

> 40% of them used it for health-related purposes.

29% of the online health-information users reported 
using it to treat themselves.

69% used it as an additional source for health 
information.

In 2003 and 2004, 11% of Canadians aged 15+ 
reported unmet health care needs. 
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Key summary statistics

Physician visits (in the previous year):
Physician Visits (Weighted %) None 1-4 visits 5 visits or More 

Family physician  19.74 55.38 24.87 

Specia list   64.03 29.5 6.48 

Psych ologist   93.06 4.05 2.88 

* 55% of the population visited a family physician 1-4 times, and 25% visited 5+ times  
* The majority of the population did not visit a specialist or a psychologist. 
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Analysis on Factors Associated with General 
Internet Use and Internet Use for Health

• First step: characteristics associated with Internet use

education, income, employment status, health status, age, 
marital status, sex, controlling for year.

• Second step: characteristics of internet users who looked for 
online health information (conditional on Internet use)

education, income, employment status, health status, age, 
marital status, sex, health behaviours, controlling for year.

Key additional variable: Experience with unmet health-
care needs
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Factors Associated with General Internet Use and Internet Use for 
Health (The Berger Data) 

 Internet Use* 
Use of Online Health Information 
(Conditional on Internet Use)** 

 OR P>|z| OR P>|z| 
Less than High School 0.55 0.00 0.99 0.92 
Some post-secondary 2.22 0.00 1.60 0.00 
College Diploma 2.11 0.00 1.39 0.00 
University Degree 4.50 0.00 1.85 0.00 
<$20,000 0.55 0.00 0.80 0.11 
$20,000-$30,000 0.86 0.09 0.83 0.07 
$50,000-$80,000 1.68 0.00 0.85 0.10 
>$80,000 2.71 0.00 0.99 0.94 
Male 1.04 0.54 0.61 0.00 
Excellent Health 1.13 0.09 1.08 0.23 
Fair Health 1.15 0.43 0.69 0.07 
Poor Health 0.75 0.07 1.56 0.02 
Chronic conditions  1.22 0.01 
Unmet health care needs  1.50 0.00 
Pseudo R2  0.30  0.05 

* controlled for year, language, marital status, and employment status 
** Controlled for year, language, health insurance, health behaviors, marital status and employment status 
*** Base group: high school, with income 30k-50k, good health 
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Factors associated with General Internet use and Internet 
Use for Health Purposes

Results that support previous findings :

Higher SES is associated with higher probability of using the 
Internet

Education is key for both general Internet use and for online 
health information use. 

Women are more likely to look for health information on the 
Internet than men (but not general use).

Individuals with self-reported poor health and those with chronic 
conditions are more likely to seek health information on the 
Internet as are those with excellent health.

New Findings:
Consumers’ who felt they had unmet health-care needs were 
significantly more likely to utilize online health resources.
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Analysis on Health Care Utilization (Environics Data)

An Ordered logit was used to analyse the likelihood for family 
physician visits, as the majority of the population had a positive 
number of family physician visits. 

The dependent variable categorized as: No visits, 1-4 visits, 5+

Separate logits were estimated to examine the likelihood of any 
specialist or psychologist visits (yes/no), majority reported no visits.

The explanatory variables for the above regressions include: 

Education, income, employment,  health status, and 
demographic variables
Key additional variable: Use of online health information.



27

Estimation Results on Physician Visits
 Family Physician Specialist Psychologist 
 Coef. P>|z| Odds P>|z| Odds P>|z| 
Male -0.65 0.00 0.61 0.00 0.74 0.15 
15-24 0.46 0.02 0.91 0.70 1.37 0.48 
45-64 0.27 0.02 1.48 0.00 0.50 0.00 
65+ 0.12 0.53 1.35 0.17 0.14 0.00 
Excellent Health -0.29 0.01 0.78 0.07 0.65 0.11 
Fair Health 1.08 0.00 2.18 0.00 2.16 0.00 
Poor Health 1.70 0.00 5.25 0.00 1.52 0.50 
small town (<10,000) -0.13 0.18 0.75 0.02 0.84 0.46 
Use of Online health Information 0.17 0.08 1.22 0.08 1.63 0.02 
Pseudo R2 0.092  0.082  0.096  

* Controlled for: income, education, employment status, marital status, health 
behaviors, and language. 
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Consumers’ self-perceived health knowledge 

An online health information user is 63% 
more likely to visit a psychologist than a non-
user (at 95% confidence level), and 22% 
more likely to visit a specialist (at 90% 
confidence level).

In the ordered logit model, use of online 
health information shows a positive and 
significant effect as well (its marginal effect 
is illustrated in the following graph).
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0.421.140.560.08Previously Married 

0.810.960.00-0.44*Single (never married)

0.491.120.22-0.17University Degree

0.410.850.33-0.16Some post-secondary

0.141.270.430.11College Diploma

0.380.840.960.01Less than High School

0.091.28**0.11-0.19>$80,000

0.881.020.39-0.10$20,000-$40,000

0.030.66*0.32-0.15<$20,000

0.000.66*0.000.56*English

0.000.61*0.00-0.65*Male

P>|z|OddsP>|z|Coef.

SpecialistPhysician
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0.0820.092Pseudo R2

0.081.22**0.080.17**Use of Online health 
Information

0.570.940.25-0.11Moderate activities
0.341.120.030.22*Take Vitamin everyday
0.020.75*0.18-0.13small town (<=10,000)
0.005.25*0.001.70*Poor Health
0.002.18*0.001.08*Fair Health
0.070.780.01-0.29*Excellent Health
0.171.350.530.1265+
0.001.48*0.020.27*45-64
0.700.910.020.46*15-24
0.000.32*0.00-0.92*Student
0.000.50*0.00-0.64*Employed

SpecialistPhysician
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Marginal effect of use of online health Information

Predicted Probability of Family Physician visits

0.26

0.62

0.12

0.23

0.63

0.14

0.10

0.20

0.30

0.40

0.50

0.60

No visits 1-4 visits 5 visits or more

non-OHI users

OHI users

OHI: online health information

* Characteristics: Male, English, university, 
employed, aged 25-44, 40k-80k, married, 
large urban area, unhealthy behaviors

A representative online 
health information user 
(with the characteristics as 
stated in *) has a higher 
probability to have a 
positive number of visits 
than a non-user. 

This indicates use of 
online health information is 
associated with increased 
likelihood for family 
physician visits.
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Consumers’ self-perceived health knowledge 

• Four ordered logit regressions were used to analyze how 
informed consumers feel on health issues related to the four 
categories. 

– Medicine ingredients
– Difference between competing medications
– Environmental issues that affect health
– Genetically modified foods

• The dependent variables each had three categories: 
– very well informed; somewhat/not very informed; not informed at all

• The explanatory variables include:
– Control variables: SES, health status, demographic Variables
– Use of online health information

• Little association was found between use of online health 
information and consumers’ self-perceived health knowledge. 
(This may be due to the subjectivity of consumers’ self-
perception)
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Conclusions
Consumers’ experiences of unmet health care needs are associated 
with significantly increased utilization of online health resources.

Use of online health information is not found to be associated with 
a reduction in health-care utilization. On the contrary, it appears to 
be associated with an increase in the likelihood for physician 
visits.

Use of online health information does not appear to improve 
consumers self-perceived adequacy of health knowledge.
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Limitations

Cross-sectional data and possible endogeneity
problem did not allow causality analysis to be 
performed; only association between factors 
were able to be analyzed.

Possible bias due to measurement error and 
self-reported data

Other unobserved factors may affect utilization 
of online health information or health care 
utilization, but did not enter the equation.
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Implications
The digital divide is apparent in our data for both internet use
and internet use for health information.

Those who access health information on the internet do not feel 
better informed about some health issues than those who do not.

Subjective unmet health care needs may be a factor contributing 
to the utilization of online health resource.

Those who access the internet for health information are more 
likely to see a physician and a specialist – this may increase 
inequities in health-care utilization

Programs subsidizing low income families on Internet access or 
purchasing computers may help to combat a new source of 
inequality in accessing care.
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Thank you!


