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ABSTRACT 
Since the Internet is known as an excellent source of information, it can certainly offer immense 
information on various health topics. Consequently, the Internet could contribute to making 
patients become more active participants in their provisions for healthcare. The aim of this paper is 
to study the impact on consuming healthcare resources when a patient uses the Internet as a source 
of information on health. We present a quantitative model that we test empirically. Our method 
involves an online questionnaire addressed to Canadian residents. The targeted population was 
composed of patients that suffer from chronicle or long-term diseases and who have Internet 
access. Structural equation modeling was used for data analysis because of the latent nature of the 
variables. The 128 responses obtained were analyzed using SPSS and PLS tools. Field data show 
good reliability and validity coefficients. Also, the research hypothesis that assumes a possible 
relationship between the use of Internet information by patients and the consumption of healthcare 
resources is confirmed. Indeed, the estimated path coefficient of about 0.267 between the two 
studied variables is statistically significant. The results of this study are shown to have 
implications for researchers and practitioners. 
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1. INTRODUCTION 

People often use the Internet to find answers to their medical questions because it has 
certain advantages over traditional information mediums like newspapers, television and books. 
So, the use of the Internet for gathering health information is growing rapidly. Two factors are 
driving this upward trend. The first is the "pull" factor that reflects demand from patients who 
want more access to medical information. The second is the "push" factor that relates to the 
information providers who strive to meet patients’ demands and to create new needs (Sieving, 
1999). 

The use of information obtained by patients on the Internet is a topic of growing interest 
in the fields of information management and health sciences. Many institutions such as the federal 
government of Canada (Comité consultatif sur l’infostructure de la santé, 2001) and the British 
National Health Service (Coulter, 1999) have recognized the importance of using health 
information retrieved by patients on the Internet for medical reasons. Furthermore, many 
researchers are manifesting a special interest to this area. For instance, they look to the quality of 
the information in the Internet (Eysenbach et al., 2002) and the effects of the Internet on patients’ 
outcomes (Eysenbach, 2003). This study on Internet use for health purposes is in the same vein 
and uses an empirical approach. The purpose of this research is to understand the relationship 
between patients’ use of information obtained from the Internet and their consumption of medical 
resources. 

In this paper, we first present the research objective and the research question addressed. 
We then make a synthesis of the theoretical foundations that underlie our objective. A research 
model and its hypothesis are presented in the following section. We then describe the strategies 



International Journal of Computers, Systems and Signals, Vol. 5, No.1, 2004 

 

59 

used for collecting and analyzing data. We also explain the results obtained and the possible 
contributions of the research. In conclusion, we discuss about some research limits. 

2. RESEARCH QUESTION AND OBJECTIVE 

Our research question is: "What is the impact on patients’ consumption of healthcare 
resources when they employ medical information obtained from the Internet?". In order to get an 
answer to this question, we designed a conceptual framework that we present subsequently. 

Some evidence exists to reflect the inverse relationship between the variables related to 
the use of Internet information by patients and to the consumption of medical resources. Indeed, 
people that access the Internet for health concerns often find answers to their questions. This could 
translate to fewer calls for medical assistance, fewer meetings with a clinician for reassurance and 
comfort, and less requests for unnecessary medical exams (Coile, 2000).  

However, the use of Internet information can also contribute to increase healthcare 
resources consumption. Patients can feel depressed or confused because of unpleasant or 
unreliable information found on the Web (Pew Internet & American Life, 2003). They will react 
to these situations by calling their clinicians for example. Also, patients could spend more time 
with their clinician because they misunderstood some medical information from the Internet. 

So, the research objective is to study the relationship between the use of the Internet 
information by patients and their consumption of medical resources. We suppose the existence of 
such a relationship without specifying its sign. 

3. THEORETICAL FOUNDATIONS 

There are roughly between 10,000 and 20,000 Web sites specializing in health care 
(Eysenbach et al., 1999). It is also estimated that 52 million people across the world visit these 
sites (Pew Internet & American Life, 2000) and the figure is estimated to grow to 88.5 million 
adults in 2005. People searching the Internet for health related topics seek health information, 
places to shop for health products and areas to communicate with providers (Cyberdialogue, 
2000). Patients tend to look for information on diseases, and especially chronic illnesses such as 
cancer, diabetes, allergies or heart diseases (Miller and Reents, 1998). They also use the Internet to 
get information about medical providers and drugs (Webb, 1997). People often participate in 
online discussion groups and list servers (Elsberry, 2000). These activities tend to increase the 
patient’s comfort, which leads to a better control of their affective and emotional needs (Tetzlaff, 
1997).  Finally, patients also use the Internet for other functions such as communicating by 
electronic mail with their clinicians (Bush et al., 2000) but this practice may have significant 
drawbacks. First, clinicians could easily be overloaded with emails and not have enough time to 
answer patients’ questions online (Gawande and Bates, 2000). Secondly, advice sent by email 
could be misunderstood by patients and thus causes patients more harm than good (Elsberry, 
2000). Thirdly, many people think that using electronic communication can threaten the personal 
"Patient-Clinician" relationship that is quite important. Another problem with patients relying on 
information from the Internet is that they could use it to contest or critic a clinician and hence, 
cause serious tensions in their relationship (Eysenbach et al.,1999). 

Despite these concerns, the Internet is still becoming a major source of health information 
(Pennbridge et al., 1999) and this topic raises many researchers’ interest. For example, Suggs 
(1999) and Hjortdahl et al. (1999) focused on the effect of the use of Internet information on 
"Patient-Clinician" relationship. Eysenbach et al. (1999) tried to understand the impact of the use 
of this information on the quality of healthcare services. Eysenbach’s current projects1 deal with 
many topics related to Internet information used by patients. For instance, he is working on 
understanding the needs and preferences of consumers.  

Although there is a lot of literature on the patient’s use of Internet information, we did 
not find any empirical studies revealing how it influences the patient’s consumption of healthcare 
resources. The lack of empirical research in this area and the relevance of this topic motivated us 

                                                 
1 http://yi.com/home/EysenbachGunther/projects.htm, Last visited: February, 18th 2004. 
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to investigate the issue more carefully. In this context, the literature argues that the Internet allows 
patients to draw from the same knowledge base than physicians. Patients become then more 
educated and are considered as "informed consumers" (Ipsos-Reid, 2002; Anderson et al., 2003). 
They are more involved in disease prevention and healthcare decision-making (Eysenbach et al., 
1999; Coile, 2000; Anderson et al., 2003). These decisions mainly concentrate on direct contacts 
with health resources such as making appointments with clinicians, making phone calls to medical 
staff, shopping for a new clinician, or preparing questions for consultations. This resource 
consumption will be studied by testing the research model and hypothesis that we present in the 
following section. 

4. RESEARCH MODEL AND HYPOTHESIS 

To explore our research question, we designed a research model and its hypothesis 
(Pascot et al., 2003). As shown in Figure 1, the model has one exogenous variable "Use of Internet 
information by patients" and one endogenous variable "Consumption of medical resources", both 
being latent.  

 

 

 

 

 
Figure 1: Research model 

 

According to this research model, it is assumed that a relationship exists between the two 
variables. Indeed, patients find in the Internet some answers to their health-related questions, 
which will decrease their frequency of consulting clinicians. Patients should also feel comforted 
about their health state and hence demand fewer complementary medical exams, do fewer 
"shopping" for other clinicians, or call medical staff for explanations less frequently (Coile, 2000). 
Consequently, the use of these medical resources can be reduced when patients use Internet 
information. 

However, many people think that the use of Internet information can increase healthcare 
resources consumption. In fact, people can find in the Web information that can make them 
confused and depressed (Pew Internet & American Life, 2003). This situation will lead them to 
call their clinicians or to take further appointments. In this context, Pew Internet & American Life 
(2003) stipulates the existence of a positive correlation between the Internet information use and 
the number of appointments taken to meet a health professional. Added to that, advice found in 
online discussion groups could be misunderstood by patients and thus contributes to worsen their 
health state (Elsberry, 2000). The length of the medical consultation can be extended because 
patients may be worried about contradictory information or technical jargon in medicine retrieved 
from the Internet (Pew Internet & American Life, 2003). Finally, the abundance and lack of 
relevance and reliability of some Internet information can lead patients to make bad choices and 
wrongly manage their health (Baker et al., 2003).  

So, for the purpose of this research, we suppose the existence of a relationship between 
the use of the Internet information by patients and their consumption of medical resources. This 
leads to the following hypothesis: 

H1: The use of Internet information by patients has an effect on their consumption of medical 
resources. 

The measurement instruments of the research variables were essentially designed from 
instruments that have been used and validated by prior researches. These instruments, that show a 
good internal consistency, were modified in wording in order to fit the particular context of this 
research. For instance, the variable "Use of Internet information by patients" was measured by 

Use of Internet 
information by 

patients 

Consumption of 
medical resources 

H1 
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assessing the intensity of navigating on the Web to look for health-related information. Its 
measurement instrument, made of five items, was developed from the works of Limayem and 
Chabchoub (1996) and Dhrif (1998). The variable "Consumption of medical resources" evaluates 
the use of material, human, and time-related medical resources by patients. Since we did not find 
any measurement instrument in the literature for this variable, we developed our own set of six 
items. 

5. METHODOLOGY 

Patients that suffer from a long-term disease and that are accustomed to using the Internet 
for health-related concerns represent a group well suited for our sample. We have chosen this 
population for two reasons. First, the aim of our research is to evaluate patients’ actions and 
attitudes once they use the Internet. Hence, we need to get information from Internet users. 
Secondly, people that suffer from long-term diseases are the most inclined to use the Internet 
frequently for health  purposes (ex. Diabetes and cancer).  

The sampling is not probabilistic and we obtained 128 responses from only Canadian 
people in order to insure homogeneity. The health system in Canada is public and does not discern 
between social classes. These respondents were invited to fill an online French version of our 
questionnaire. An introduction letter presenting the research objective and ensuring respondents 
about confidentiality precedes the survey questions. The link to the questionnaire WebPages was 
sent to them directly or embedded in discussion forums and Web sites specialized in healthcare. 
For instance, the Quebec ministry on health and social services introduced our link in their Web 
site.  

For statistical analysis, we first used SPSS 11.5 software to assess the reliability of the 
measurement instruments. Structural equation modeling (SEM) was the analysis method that we 
used to test the research hypothesis. This method includes a set of statistical analysis tools such as 
confirmatory factorial analysis for validity, multiple regression analysis as a multivariate statistic 
and the classical path analysis to evaluate the effects between variables (Mueller, 1996). Partial 
least squares (PLS) is the chosen procedure for SEM analysis (Wold, 1989). PLS has as advantage 
to model latent constructs under conditions of non-normality and small to medium sample sizes 
(Chin, 1998). It allows for simultaneous analysis of the relationships between measures and their 
corresponding constructs and between latent variables. We used PLS-Graph version 3.00 (Chin 
1994). 

6. RESULTS AND INTERPRETATION 

As it is suggested by Hair et al. (1998), we first examined the measurement models, then 
the structural model. The aim of this approach was to ensure satisfying psychometric properties of 
the measurement instruments that allow for good conclusions on structural relationships. 

6.1 The measurement models 

Internal consistency was first tested by Cronbach’s alpha using SPSS software. The 
values of alphas for the measurement instruments of the constructs "Use of Internet information by 
patients" and "Consumption of medical resources" are respectively 0.89 and 0.52. The first value 
is satisfactory because it corresponds to what is recommended by Nunally (1978). The second 
value can also be considered as relevant because the measurement instrument to which it is 
associated is tested for the first time. Indeed, Cronbach’s alpha between 0.5 and 0.6 can be seen as 
satisfactory for preliminary researches (Nunally, 1978). 

As a second step, we performed a confirmatory analysis using PLS-Graph software. 
Three items belonging to the measurement instrument of the endogenous variable show low 
loading values. They were eliminated before subsequent analysis. 

Table 1 presents the loadings of the items for the two constructs. Because items were 
reflective, their weights are not considered. All items have significant path loadings at the 0.05 
level. These loadings are higher than 0.50, as recommended by Fornell and Larcker (1987). Also, 
the measures fulfilled the recommended levels of composite reliability and average variance 
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extracted. As shown in Table 1, all the values of composite reliability (CR) and average variance 
extracted (AVE) were considered very satisfactory, with composite reliability at 0.83 or above and 
average variance extracted at 0.63 or above. These two last results ensure respectively the 
reliability and the convergent validity of the measurement instruments. Standard errors and t-
values for items’ significance are also presented in table 1. 

 

Table 1: Psychometric Properties of Measures 

 
 Loadings St. Error t-value 
Use of Internet information by patients 
AVE = 0.70 ; CR = 0.92 

   

Item 1: Frequency of using the Internet during the last month 0.70 0.08 8.49 
Item 2: Hours spent on the Internet to look for information on 
the current disease during the last month 

0.79 0.07 10.73 

Item 3:� �ours usually spent on the Internet to look for 
information on the current disease per month 

0.84 0.06 12.86 

Item 4:�Number of times the Internet is accessed to look for 
information on the current disease during the last month 

0.90 0.04 21.61 

Item 5: Number of times per month the Internet is accessed to 
look for information on the current disease 

0.91 0.02 35.58 

Consumption of medical resources 
AVE = 0.63 ; CR = 0.83 

   

Item 6: Appointments made with doctors concerned with the 
current disease 

0.80 0.08 9.12 

Item 7: Complementary medical tests made for the current 
disease 

0.81 0.08 9.48 

Item 8: Phone calls made to health professionals to ask 
questions about the current disease 

0.75 0.1 6.62 

CR=Composite Reliability, AVE= Average Variance Extracted 

 
Discriminant validity was verified with the average variance extracted for each construct 

higher than the squared correlations between it and all other constructs (Fornell and Larcker, 
1987). As shown in Table 2, each construct shares greater variance with its own block of measures 
(Underlined values in the diagonal) than with the other constructs representing a different block of 
measures. We can thus conclude in satisfactory discriminant validity. 

 

Table 2: Correlations between Constructs (Diagonal Elements are the Average Variance 
Extracted) 

 
 Use of Internet information 

by patients 
Consumption of medical 
resources 

Use of Internet information 
by patients 

0.704  

Consumption of medical 
resources 

0.071 0.631 
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6.2 The structural model 

Results support the research hypothesis of this study. As we can see in table 3, the 
estimated path coefficient between the two constructs is statistically significant at 95 percent 
significance level. In fact, the associated t-value exceeds 1,64 (t-value = 2.95). Test of significance 
was performed using the bootstrap resampling procedure. The path coefficient is about 0.267 and 
the exogenous construct explains 7 percent of the variance in consumption of medical resources. 
These results mean that patients that use the Internet for their health take further appointments 
with doctors, make more complementary medical tests and more phone calls to medical staff. 

 

Table 3: Path coefficient and test of significance 

 
 Consumption of medical resources 

R-squared = 0.0713 
Path-Coefficient 0.267 Use of Internet information by 

patients 
t-value  2.95 

p<0,05 

 

 

These findings agree with many results of recent studies and confirm some literature. 
Indeed, researches conducted on cancer patients (Fleisher, 2002) concluded that getting 
information from the Web is overwhelming for some patients and make most of them aware of 
conflicting medical information about their disease. Few patients think that information from the 
Internet make them confused about their treatment. Also, Chen and Siu (2001) results show that 
patients’ understanding of information is most of the time incorrect. In the same vein, Helft et al. 
(2003) warn that Internet information also increases the patients’ level of confusion and anxiety. 
So, patients’ misunderstanding of Internet information can be harmful for their health, especially 
when it is a matter of advices from online discussion groups (Elsberry, 2000). Furthermore, 
unreliable and abundant information from the Internet can lead patients to make bad choices 
(Baker et al., 2003), to meet clinicians more frequently (Pew Internet & American Life, 2003) and 
to extend the consultation length (Pew Internet & American Life, 2003). These results support our 
findings and justify the obtained positive relationship between the use of Internet information by 
patients and their use of healthcare resources. 

7. IMPLICATIONS FOR THEORY AND PRACTICE 

To the best of our knowledge, this study is the only that have attempted to investigate 
empirically the direct relationship between Internet use by patients and their consumption of 
medical resources. Another key contribution of this study is that it provides important insights into 
the Internet use and its effects on patients’ behavior. Indeed, researchers from the fields of 
management information systems and medical sciences will be concerned with the role that 
Internet information can play in the management of medical systems. It should be underlined that 
informed patients from the Internet do make a different use of medical resources. This research 
showed that patients’ consumption of medical resources does not decrease when they get 
information from the Internet. This should make managers think about how to better inform 
patients in order to improve medical resources allocation. 

Researchers are encouraged to use obtained results to develop further studies that will 
explain the reasons of a positive relationship between Internet use and healthcare resources 
consumption. For instance, observational studies can explore details about how patients use the 
Internet to find illness related information.  

Practitioners can also use these findings to improve Internet offer in order to make 
patients better informed. It is interesting to investigate the matters with the actual health 
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information in the Internet and to make it more reliable. More health-related portals and Websites 
can be developed by experts in healthcare. Patients that access to these sites can then benefit from 
the information and make a more appropriate use of medical resources. 

CONCLUSION 

As a conclusion, we would like to address some limitations in this study. First, the kinds 
of illnesses and their severity may have an impact on responses. This is a variable that we are 
unable to control because of the variety of chronicle diseases. Second, the explained variance of 
resources consumption in this study was only 7 percent. This suggests that the inclusion of other 
important variables can be warranted. Finally, the development of a more reliable instrument to 
measure the consumption of medical resources can be planned. Indeed, this instrument is tested for 
the first time and has to be refined. Findings can be improved if such matters are considered. 
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