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The management of chronic noncommunicable dis-
eases such as hypertension, diabetes mellitus and vas-
cular disease is a major challenge facing health ser-

vices worldwide.1 Although most patients with chronic disease
can be managed in primary care, many require referral to spe-
cialists, who generally practise in major urban centres. Given
Canada’s large size and low population density, an additional
barrier to optimal management for some patients is that posed
by the often considerable distances to specialists.2,3

Health care providers have shown considerable interest in
using electronic technologies such as email, text messages (e.g.,
short message service, also known as “SMS”) and video confer-
encing to facilitate management of chronic disease.4–6 Email
could be used to send messages from provider to patient or vice

versa and in theory might improve patients’ access to providers
or reduce providers’ response time (especially for nonurgent
issues). Text messages are not more than 160 characters in
length and are usually received by mobile phones. Because of
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Background: Health care providers have shown considerable interest in using information technologies such as email, text messages
and video conferencing to facilitate the management of chronic noncommunicable diseases such as hypertension, diabetes mellitus
and vascular disease. We sought to determine whether these technologies are available and appealing to the target population.

Methods:We analyzed cross-sectional data from a computer-assisted telephone survey, conducted by Statistics Canada in February
and March 2012, of western Canadian adults with at least 1 chronic condition. Survey respondents were asked about their capacity
(e.g., “Do you own a mobile phone?”) and willingness to use each of 3 information technologies (email, text messages and video con-
ferencing) to interact with health care providers. For all analyses, Statistics Canada’s calibrated design weights and bootstrap weights
were used to obtain population-level point estimates for proportions and odds ratios. 

Results: In total, 1849 (79.8%) of 2316 eligible people participated. Of the 1849 participants, 81.9% had hypertension, 26.2% had dia-
betes, 21.4% had heart disease, and 7.9% had stroke; 32.2% had more than 1 of the 4 chronic conditions of interest. High proportions
of respondents owned a computer with Internet access (76.4%, 95% confidence interval [CI] 73.3%–79.3%) or a mobile phone
(73.9%, 95% CI 70.7%–76.8%). About two-thirds of respondents were interested in using email to interact with a specialist (66.3%,
95% CI 63.0%–69.5%); respondents were less enthusiastic about using text messages (44.9%, 95% CI 41.2%–48.7%). Enthusiasm
for video conferencing was more pronounced among those residing further from medical specialists than among those living closer.
Among respondents who were potentially interested in video conferencing, almost 50% of remote dwellers would use this technology
if it saved more than 60 minutes of travel time.

Interpretation: Many people were interested in using electronic technologies, especially video conferencing and email-based methods,
to help manage their chronic condition. The effectiveness and cost implications of using email and video conferencing in the manage-
ment of chronic disease deserve further consideration.
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their brevity, they are best suited for reminders to the patient
(e.g., to take medication) or motivational messages (e.g., “Did
you go for a walk today?”), but they could also be used for brief
queries from patient to provider. Video conferencing could
replace face-to-face encounters with real-time, private interac-
tions between the provider and the patient using specialized
professional equipment or consumer-grade components (e.g.,
Skype running on a personal computer).

These technologies offer a potential solution to the geo-
graphic barriers faced by many Canadians with chronic dis-
ease and could be used to promote self-management regard-
less of where patients live.7 However, their utility depends on
their availability and appeal to the target population. In par -
ticu lar, many Canadians with chronic disease are older and of
lower socioeconomic status,8 which might reduce their capac-
ity and willingness to use information technologies.9,10 We
assessed survey data from a large sample of western Canadians
with chronic conditions to examine their capacity and willing-
ness to use information technologies to facilitate the delivery
of health care services, focusing on hypothetical interactions
with a relevant medical specialist.

Methods

Data sources
The Canadian Community Health Survey (CCHS) is a bien-
nial national survey that assesses the health status and poten-
tial determinants of health among Canadian residents aged 12
years and older. People residing on Aboriginal reserves, those
living in long-term care facilities and members of the Cana-
dian Forces are not eligible to participate in the CCHS. Fur-
ther information on the CCHS (including response rates and
measures of data quality) is available elsewhere.11,12 From Feb-
ruary 1 to March 31, 2012, Statistics Canada used computer-
assisted telephone interviews to conduct a special survey that
was designed by our group, the Interdisciplinary Chronic Dis-
ease Collaboration (www.icdc.ca). This special survey, the Bar-
riers to Care for People with Chronic Health Conditions sur-
vey, was designed to elicit the perspectives of respondents
about the current quality of their chronic disease care, includ-
ing potential barriers and facilitators.

The Barriers to Care for People with Chronic Health Con-
ditions survey gathered data from adults aged 40 years or older
residing in the 4 western Canadian provinces (British Columbia,
Alberta, Saskatchewan and Manitoba) who responded to the
2011 CCHS and who reported that they had received a diagno-
sis of diabetes, heart disease, hypertension or prior stroke. With
participants’ permission, responses were linked to their 2011
CCHS responses, which provided additional demographic and
lifestyle information. The current study presents results from a
priori analyses related to the use of information technologies.

Capacity and willingness to use information
technologies

Survey respondents were asked about their capacity (e.g., “Do
you own a mobile phone?”) and willingness to use each of 3

information technologies (email, text messages, video confer-
encing) to interact with health care providers. Those who had
the capacity but were unwilling were asked open-ended ques-
tions to explore the reasons for their unwillingness. In addi-
tion, a hypothetical scenario was used in asking participants
how many minutes would have to be saved through a video
conference encounter before they would be willing to use
such an encounter to replace a face-to-face physician visit.

Proximity to specialist care
We classified residence location according to whether the
respondent resided in the same city (census metropolitan area)
as the closest relevant medical specialist’s practice (e.g., cardi-
ologist, endocrinologist, nephrologist, general internist), using
postal codes to define the respondents’ residence locations.
Respondents with a relevant medical specialist in the same
metropolitan area were considered to reside “in close proxim-
ity” to such specialists; other participants were considered to
reside “further” from specialists.

Other variables
We categorized respondents by their chronic condition(s) and
whether they reported diagnosis of 1 or more than 1 of the 4
chronic conditions. We obtained sociodemographic and
health characteristics from the CCHS. We calculated body
mass index from self-reported weight and height, using an
adjustment for self-reported data.13

Analysis
We performed all analyses using STATA 11.0. The baseline
characteristics of the survey respondents were compared
across residence locations. The proportions of respondents
reporting on key variables of interest were compared using
design-based F tests. Respondents’ stated reasons regarding
why they were or were not interested in using the various
technologies were also explored and presented graphically. 

We used logistic regression modelling to examine the associ-
ation between sociodemographic factors and the outcomes of
interest (capacity and willingness to use the technologies). We
adjusted the models for characteristics as described in the behav-
ioural model of health service utilization14 and the motivational
model,15 which are frameworks for factors that may be associated
with interest in electronic technologies. These variables were
categorized as baseline characteristics, current quality of health
care and attitude toward new technologies. In addition, we
investigated respondents’ attitudes regarding how much time
would have to be saved to persuade them to use video confer-
encing for a specialist visit (i.e., < 30 minutes, 31–60 minutes, >
60 minutes or “don’t know”) rather than an in-person visit.

For all analyses, we applied Statistics Canada’s calibrated
design weights and bootstrap weights to obtain population-
level point estimates for proportions and odds ratios and used
bootstrapping to determine 95% confidence intervals (CIs)
for the estimates. These weighting methods account for the
complex sampling frame used to generate the CCHS. In
accordance with Statistics Canada guidelines, if the coefficient
of variation was 16% to 33.3%, the results were considered
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potentially unreliable and were interpreted with caution. If
the coefficient of variation was above 33.3%, the results were
considered unreliable and were not presented. 

The Conjoint Health Research Ethics Board of the Uni-
versity of Calgary and the Health Research Ethics Board of
the University of Alberta gave ethics approval for the study.

Results

Of the 2316 people selected, 1849 (79.8%) completed the
Barriers to Care for People with Chronic Health Conditions
survey. The majority of these 1849 respondents were white
(1609 [87.0%]) and were married or in common-law relation-
ships (1239 [67.0%]) (Table 1). A substantial proportion of
respondents were obese (body mass index 30 or above;

30.8%), and 69.2% were current or former smokers. The
greatest number of respondents were from British Columbia
(44.5%), followed by Alberta (31.7%), Manitoba (13.1%) and
Saskatchewan (10.8%). Most respondents had received at least
some postsecondary education or were university graduates
(61.1%), and almost half were 40–64 years of age (48.8%). 

Overall, 1514 (81.9%) of respondents had hypertension,
486 (26.3%) had diabetes, 396 (21.4%) had heart disease, and
147 (8.0%) had stroke; 596 (32.2%) had more than 1 of the
4 chronic conditions of interest. Despite having at least 1
chronic disease, 77.1% of respondents reported their health as
“good” or better. Other health-related characteristics of the
respondents are shown in Table 1. Less than 1% of respon-
dents reported having used one of the information technolo-
gies of interest to access health care in the past 12 months.
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Figure 1: Reasons provided for lack of willingness to use email and text messages. For each mode of communication, the values do not sum to
100% because some respondents gave more than one reason, whereas others provided no reasons.
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Table 1: Characteristics of survey participants 

Characteristic 

Group, by proximity of residence to specialist; % of respondents (95% CI)* 

p value Total 
Close proximity to 

specialist† 
Further from  
specialist† 

Sex, male 49.9 (46.0–53.8) 50.6 (44.2–57.0) 49.2 (45.0–53.4)    0.7 

Age category, yr       0.04 

40–64 48.8 (45.6–52.0) 50.8 (45.0–56.5) 46.8 (42.5–51.1) 

65–74 26.9 (24.1–30.0) 22.8 (18.4–27.9) 31.1 (27.3–35.1) 

≥ 75  24.3 (21.7–27.1) 26.4 (21.7–31.8) 22.2 (19.3–25.3) 

Level of education    < 0.001 

Did not graduate from  
high school 

21.7 (19.0–24.5) 15.6 (11.9–20.2) 27.7 (24.3–31.4) 

High school graduation 17.3 (14.6–20.4) 16.9 (12.7–22.1) 17.7 (14.5–21.5) 

Some postsecondary 
education (did not graduate) 

43.2 (39.4–47.0) 42.5 (36.5–48.8) 43.8 (39.6–48.2) 

University graduation 17.9 (14.7–21.5) 25.0 (19.3–31.7) 10.7 (8.4–13.7) 

Household income, $       0.001 

< 25 000 15.2 (12.9–17.8) 13.0 (9.4–17.7)‡ 17.5 (14.6–20.7) 

25 000–39 999 18.5 (15.9–21.3) 16.3 (12.6–20.9) 20.6 (17.6–23.9) 

40 000–70 000 28.6 (25.5–31.9) 25.4 (20.6–31.0) 31.7 (27.7–36.0) 

> 70 000 37.8 (33.9–41.8) 45.3 (38.7–52.0) 30.2 (26.3–34.5) 

Has prescription drug insurance 85.9 (82.8–88.6) 85.8 (80.0–90.0) 86.1 (82.9–88.8)    0.9 

Married/common-law 67.0 (63.2–70.6) 68.1 (61.8–73.8) 65.8 (62.0–69.5)    0.5 

Country of birth Canada 76.2 (72.3–79.7) 69.1 (62.2–75.2) 83.4 (78.9–87.0) < 0.001 

Province of residence    < 0.001 

British Columbia 44.5 (41.4–47.7) 39.6 (34.0–45.6) 49.4 (45.3–53.5) 

Alberta 31.7 (28.8–34.6) 35.4 (30.1–41.1) 27.9 (24.4–31.6) 

Saskatchewan 10.8 (9.5–12.2) 8.1 (6.2–10.6) 13.5 (11.2–16.2) 

Manitoba 13.1 (11.2–15.2) 16.9 (13.4–21.0) 9.2 (7.2–11.8) 

Ethnic origin, white 87.0 (83.4–89.9) 82.8 (76.3–87.8) 91.2 (88.2–93.5)    0.004 

Chronic condition of interest     

Hypertension 81.9 (78.9–84.5) 80.7 (75.4–85.1) 83.0 (79.4–86.1)    0.4 

Diabetes mellitus 26.2 (23.7–28.9) 24.5 (20.1–29.5) 28.0 (24.4–31.9)    0.3 

Heart disease 21.4 (18.7–24.3) 19.7 (15.5–24.7) 23.1 (19.5–27.1)    0.3 

Stroke 7.9 (6.4–9.6)   7.0 (4.7–10.2)‡ 8.8 (6.6–11.6)    0.4 

Additional chronic disease 63.0 (59.3–66.6) 62.1 (55.5–68.4) 63.9 (59.5–68.1)    0.7 

Self-perceived health 
excellent/very good/good 

77.1 (74.1–84.5) 80.3 (75.2–84.5) 73.9 (69.9–77.5)    0.05 

Smoking status    < 0.001 

Never 30.8 (27.0–34.9) 38.3 (31.8–45.2) 23.2 (19.9–26.9) 

Occasional/former 53.0 (48.8–57.2) 46.8 (40.3–53.3) 59.4 (54.9–63.7) 

Daily 16.2 (13.2–19.7)   15.0 (10.4–21.1)‡ 17.4 (14.1–21.3) 

Alcohol use       0.3 

None 26.0 (22.6–29.6) 26.9 (21.7–32.9) 25.0 (21.4–29.0) 

Occasional 19.8 (16.8–23.2) 17.4 (13.1–22.7) 22.2 (18.4–26.7) 

Regular 54.2 (50.2–58.2) 55.7 (49.2–62.0) 52.8 (48.4–57.1) 

Body mass index < 30 69.2 (65.3–72.9) 70.7 (64.1–76.6) 67.7 (63.6–71.6)    0.4 

Note: CI = confidence interval. 
*All proportions and 95% CIs are weighted and bootstrapped as per Statistics Canada guidelines.  
†Respondents with a relevant medical specialist in the same census metropolitan area as their home were considered to live “in close proximity” to 
such specialists; other participants were considered to live “further” from specialists. 
‡Results must be interpreted with caution, as they may be unreliable (coefficient of variation falls between 16% and 33.3%).  
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The majority of respondents owned a computer with
Internet access (76.4%, 95% CI 73.3%–79.3%) or a mobile
phone (73.9%, 95% CI 70.7%–76.8%). Nearly two-thirds
were interested in using email to interact with a specialist
(66.3%, 95% CI 63.0%–69.5%), but respondents were less
enthusiastic about text messaging (44.9%, 95% CI 41.2%–
48.7%) (Table 2). There was considerable interest in using
video conferencing to interact with physicians, but this inter-
est was less pronounced for primary care (50.4%, 95% CI
46.4%–54.4%) than for specialized care (65.1%, 95% CI
61.4%–68.6%), perhaps because respondents perceived fewer
barriers to interacting with primary care physicians. As
expected, enthusiasm for video conferencing was more pro-
nounced among those residing further from (v. closer to)
medical specialists.

The most common reasons given by respondents for unwill-
ingness to correspond with a provider by email or text message
are shown in Figure 1 and Appendix 1 (Appendix available at
www.cmajopen.ca/content/2/2/E51/suppl/DC1). 

On the basis of hypothetical scenarios, those residing fur-
ther from specialists stated that they would need to save more

time before they would be willing to visit a video conferencing
centre instead of attending a face-to-face visit with a specialist
(compared with those living in close proximity to a specialist;
Table 2). Among the respondents who were potentially inter-
ested in video conferencing, almost 50% of those residing fur-
ther from a specialist would use video conferencing if it could
save more than 60 minutes of their time. However, nearly
one-third of respondents who were potentially interested in
video conferencing would use a videoconference visit in pref-
erence to a face-to-face visit in exchange for saving 30 min-
utes of their time or less, which indicates that even relatively
small time savings may be potentially appealing to patients. 

Multivariable logistic regression analyses identified the fol-
lowing characteristics as being independently associated with
willingness to visit a video conferencing centre for specialist
care (Table 3): living further from a specialist, having at least
some postsecondary education and having a lower burden of
chronic disease. Interest in using email to interact with a spe-
cialist was independently associated with age 40–64 years (v.
older), white ethnic origin, having an Internet connection at
home and having a university degree. Interest in using text

Table 2: Capacity and willingness to use information technology 

Variable 

Group, by proximity of residence to specialist; % of respondents (95% CI)* 

p value Total 
Close proximity to 

specialist† 
Further from  
specialist† 

Availability of equipment      

Own computer with Internet 
access 

76.4 (73.3–79.3) 80.2 (74.9–84.6) 72.6 (68.8–76.1) 0.02 

Own a cell phone 73.9 (70.7–76.8) 75.6 (70.4–80.2) 72.1 (68.0–75.9) 0.3 

Willingness to use 
technologies 

    

Video conferencing to 
interact with primary care 
provider 

50.4 (46.4–54.4) 47.1 (40.2–54.1) 53.8 (49.5– 58.1) 0.1 

Video conferencing to 
interact with specialist 

65.1 (61.4–68.6) 60.1 (53.7–66.2) 70.2 (66.4–73.7) 0.006 

Email to interact with 
specialist 

66.3 (63.0–69.5) 69.0 (62.9–74.5) 63.5 (59.7–67.2) 0.1 

Text messaging to interact 
with specialist 

44.9 (41.2–48.7) 46.2 (39.8–52.7) 43.6 (39.3–48.0) 0.5 

Threshold time saved for 
use of video 
conferencing, min‡ 

    

≤ 30 28.3 (23.9–33.0) 30.6 (23.1–39.4) 26.2 (21.5–31.5) 0.04 

31–60 21.4 (17.2–26.4) 25.7 (18.2–35.0)§ 17.7 (13.9–22.3) 

> 60 41.7 (36.9–46.7) 34.1 (26.6–42.5) 48.3 (42.8–53.9) 

Don’t know 8.6 (6.5–11.4) 9.6 (5.9–15.1)§ 7.8 (5.5–10.9)§ 

Note: CI = confidence interval.  
*All proportions and 95% CIs are weighted and bootstrapped as per Statistics Canada guidelines. 
†Respondents with a relevant medical specialist in the same census metropolitan area as their home were considered to reside “in close proximity” to 
such specialists; other participants were considered to reside “further” from specialists. 
‡Minimum amount of travel time saved by use of video conferencing for a respondent to prefer this technology over an in-person visit with a specialist 
(among respondents who were willing to use video conferencing). 
§Results must be interpreted with caution, as they may be unreliable (coefficient of variation falls between 16% and 33.3%).  
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Table 3 (part 1 of 2): Factors associated with willingness to use information technology* 

Factor 

Email Text messaging Video conferencing 

Interest, % 
(95% CI) 

Adjusted OR 
(95% CI) 

Interest, % 
(95% CI) 

Adjusted OR 
(95% CI) 

Interest, % 
(95% CI) 

Adjusted OR 
(95% CI) 

Residence location       

Close to specialist 69.0 (62.9–74.5) Ref 46.2 (39.8–52.7) Ref 60.1 (53.7–66.2) Ref 

Further from specialist 63.5 (59.7–67.2) 1.08 (0.66–1.74) 43.6 (39.3–48.0) 1.21 (0.82–1.76) 70.2 (66.4–73.7) 2.00 (1.37–2.90) 

Have access to Internet       

No 16.4 (12.6–21.2) Ref 23.0 (18.3–28.5) Ref 52.0 (44.8–59.1) Ref 

Yes 81.7 (78.1–84.9) 12.76 (7.43–21.90) 52.7 (47.2–56.1) 2.05 (1.30–3.22) 69.2 (64.9–73.3) 1.40 (0.85–2.31) 

Own cell phone       

No 48.7 (41.9–55.6) Ref 27.3 (22.4–32.8) Ref 57.5 (50.6–64.2) Ref 

Yes 72.3 (68.5–75.9) 0.92 (0.57–1.49) 52.6 (46.9–56.2) 1.60 (1.08–2.37) 68.4 (64.1–72.4) 1.10 (0.76–1.62) 

Sex       

Men 69.6 (64.5–74.4) Ref 49.1 (43.5–54.9) Ref 66.1 (60.7–71.2) Ref 

Women 63.0 (58.1–67.6) 0.92 (0.56–1.50) 40.6 (35.5–46.0) 0.87 (0.60–1.25) 64.0 (58.8–68.9) 1.00 (0.68–1.47) 

Age, yr       

40–64 80.1 (75.2–84.2) Ref 55.8 (49.6–61.8) Ref 70.3 (64.6–75.4) Ref 

65–74 64.4 (57.8–70.4) 0.75 (0.44–1.28) 41.2 (34.6–48.1) 0.81 (0.53–1.23) 64.5 (57.7–70.8) 0.83 (0.54–1.28) 

≥ 75 40.7 (34.3–47.5) 0.46 (0.25–0.81) 26.9 (21.8–32.5) 0.61 (0.38–0.99) 55.3 (48.5–61.9) 0.81 (0.50–1.32) 

Level of education       

Did not graduate from  
high school 

38.0 (31.7–44.7) Ref 28.6 (23.1–34.8) Ref 49.8 (43.3–56.3) Ref 

High school graduation 68.8 (59.6–76.7) 1.74 (0.96–3.16) 44.2 (34.8–54.1) 1.37 (0.81–2.31) 61.8 (52.3–70.4) 1.39 (0.83–2.30) 

Some postsecondary (did 
not graduate) 

70.5 (64.9–75.5) 1.60 (0.97–2.63) 46.6 (40.7–52.6) 1.33 (0.85–2.08) 68.2 (62.1–73.8) 2.05 (1.28–3.26) 

University graduation  89.1 (82.5–93.5) 4.41 (1.98–9.81) 62.4 (51.5–72.1) 2.31 (1.22–4.37) 79.0 (71.5–84.9) 3.89 (2.07–7.31) 

Household income, $       

< 25 000 41.0 (32.4–50.1) Ref 26.4 (20.0–34.1) Ref 55.3 (45.9–64.4) Ref 

25 000–39 999 50.1 (42.3–57.9) 0.92 (0.49–1.75) 29.7 (23.4–36.8) 1.09 (0.61–1.94) 60.6 (52.3–68.4) 1.05 (0.56–1.97) 

40 000–70 000 69.8 (63.7–75.3) 1.38 (0.75–2.55) 45.3 (38.8–52.0) 1.49 (0.84–2.67) 70.2 (64.1–75.6) 1.12 (0.59–2.15) 

> 70 000 81.4 (74.9–86.6) 1.35 (0.64–2.87) 59.4 (52.0–66.4) 2.05 (1.11–3.77) 67.2 (59.8–73.9) 0.71 (0.34–1.47) 

Prescription drug 
insurance status 

      

No 68.2 (59.6–75.7) Ref 40.4 (30.1–51.7) Ref 67.1 (58.0–75.1) Ref 

Yes 66.0 (62.2–69.5) 0.72 (0.42–1.22) 45.7 (41.6–49.8) 1.15 (0.70–1.87) 64.8 (60.7–68.6) 0.79 (0.48–1.28) 

Marital status       

Married/common-law 72.3 (68.2–76.1) Ref 47.4 (42.5–52.2) Ref 66.1 (61.1–70.7) Ref 

Widowed/separated/ 
divorced /single 

54.0 (47.8–60.0) 0.85 (0.54–1.36) 40.1 (34.1–46.4) 1.33 (0.88–1.99) 62.9 (57.4–68.1) 0.96 (0.64–1.46) 

Country of birth       

Canada 67.1 (63.6–70.5) Ref 47.9 (43.5–52.3) Ref 66.5 (62.6–70.2) Ref 

Outside Canada 63.4 (53.9–72.0) 1.32 (0.74–2.36) 35.3 (26.8–44.9) 0.80 (0.47–1.35) 60.4 (50.4–69.7) 0.84 (0.51–1.38) 

Province of residence       

Alberta 70.4 (64.6–75.5) Ref 47.7 (40.8–54.7) Ref 69.1 (62.0–75.4) Ref 

British Columbia 69.2 (63.4–74.4) 0.77 (0.44–1.36) 42.1 (36.1–48.3) 0.79 (0.51–1.23) 66.0 (60.1–71.4) 0.84 (0.51–1.38) 

Saskatchewan 62.7 (54.4–70.4) 0.87 (0.50–1.52) 44.0 (35.7–52.7) 0.87 (0.53–1.43) 59.4 (50.9–67.4) 0.62 (0.36–1.08) 

Manitoba 49.7 (39.1–60.3) 0.43 (0.19–0.97) 48.6 (37.2–59.9) 1.23 (0.68–2.23) 57.0 (45.6–67.7) 0.60 (0.31–1.16) 

Ethnic origin       

White 68.6 (65.3–71.8) Ref 45.9 (41.9–50.0) Ref 65.3 (61.5–68.9) Ref 

Aboriginal/other 50.5 (36.3–64.6) 0.32 (0.13–0.76)   38.1 (25.6–52.4)† 0.71 (0.36–1.40) 63.7 (50.6–75.0) 1.28 (0.68–2.43) 

Continued 
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messaging to interact with a specialist was significantly associ-
ated with younger age, owning a mobile phone, having an
Internet connection at home, having a university degree and
higher income (Table 3).

Interpretation

New information technologies, such as email, text messaging
and video conferencing, have the potential to improve chronic
disease care. Although there appears to be interest among
health care providers in adopting these technologies,6,16,17 the
extent of interest among patients is less well described, espe-
cially among older adults with chronic disease. In this large
survey of community-dwelling western Canadians with chronic
disease, we assessed patients’ self-reported interest in adopting
these 3 types of information technology, focusing on interac-
tions with specialists. 

Participants expressed substantial interest in using infor-
mation technology for chronic disease care, which indicates
that these technologies warrant further consideration for their
potential to improve physician–patient interactions, perhaps at
lower cost than with current models of care. Our survey
focused on interactions involving specialist care, but it appears

that video conference visits with primary care physicians may
also be of interest to patients. Like others, we found that
younger and more educated respondents were more inter-
ested in all 3 forms of information technology.18 However,
most respondents in the current study expressed interest in
and capacity to use email and video conferencing regardless of
age and educational status. The high level of interest in these
technologies suggests the need for further research into their
potential benefits, especially given that less than 1% of
respondents had used these technologies to access health ser-
vices in the year before the survey. Conversely, given that the
capacity for and interest in email and text messaging were
substantially lower among people in the lowest income cate-
gory (< $25 000 annually), our findings suggest that alterna-
tive strategies will be needed for this population.

There was consistently greater interest in email and video
conferencing than in text messaging, especially among older
participants. The availability of all 3 technologies is relatively
high, so it is possible that fewer respondents were interested
in text messaging because it was less familiar to them than the
other 2 technologies; alternatively, they may have felt con-
strained by the short length of text messages (maximum 160
characters). However, of the 3 technologies considered in the

Table 3 (part 2 of 2): Factors associated with willingness to use information technology* 

Factor 

Email Text messaging Video conferencing 

Interest, % 
(95% CI) 

Adjusted OR 
(95% CI) 

Interest, %  
(95% CI) 

Adjusted OR 
(95% CI) 

Interest, % 
(95% CI) 

Adjusted OR 
(95% CI) 

Chronic condition of 
interest‡ 

      

Hypertension       

No 66.4 (57.2–74.6) Ref 43.7 (34.3–53.6) Ref 63.8 (54.6–72.1) Ref 

Yes 66.3 (62.6–69.8) 0.75 (0.42–1.31) 45.2 (41.0–49.4) 1.14 (0.69–1.89) 65.4 (61.5–69.1) 0.87 (0.52–1.45) 

Diabetes mellitus       

No 68.0 (64.0–71.8) Ref 45.1 (40.6–49.6) Ref 66.2 (61.8–70.4) Ref 

Yes 61.4 (54.8–67.7) 0.84 (0.47–1.49) 44.5 (37.5–51.7) 1.20 (0.82–1.77) 61.9 (55.3–68.0) 0.83 (0.55–1.24) 

Heart disease       

No 68.5 (64.7–72.0) Ref 44.8 (40.5–49.1) Ref 66.9 (62.8–70.7) Ref 

Yes 58.3 (50.8–65.5) 0.82 (0.47–1.43) 45.5 (38.0–53.1) 1.41 (0.94–2.10) 58.3 (49.9–66.2) 0.73 (0.46–1.17) 

Stroke       

No 68.2 (64.8–71.4) Ref 46.4 (42.4–50.4) Ref 66.7 (62.9–70.3) Ref 

Yes 43.9 (31.7–57.0) 0.73 (0.37–1.45)   28.0 (18.6–39.8)† 0.73 (0.40–1.35) 46.0 (33.2–59.3) 0.55 (0.28–1.07) 

Additional chronic 
disease 

      

No 75.3 (70.1–79.8) Ref 50.2 (43.8–56.5) Ref 75.4 (70.7–79.6) Ref 

Yes 61.0 (56.7–65.2) 0.74 (0.46–1.17) 41.8 (36.8–47.0) 0.92 (0.62–1.36) 59.0 (54.0–63.8) 0.56 (0.38–0.83) 

Self-perceived health       

Excellent/very good/good 69.9 (66.1–73.5) Ref 46.1 (41.9–50.5) Ref 68.1 (64.0–72.0) Ref 

Fair/poor 53.8 (46.4–61.0) 0.85 (0.49–1.46) 40.9 (33.2–49.1) 1.12 (0.70–1.77) 54.8 (47.4–61.9) 0.79 (0.52–1.19) 

Note: CI = confidence interval, OR = odds ratio, Ref = reference group.  
*All proportions and 95% CIs were weighted and bootstrapped as per Statistics Canada guidelines. Models were adjusted for residence location, availability of Internet 
at home, ownership of a cell phone, sex, age, education, household income, drug insurance status, marital status, country of birth, province of residence, ethnic origin, 
type of chronic condition, additional chronic disease and self-perceived health.  
†Results must be interpreted with caution, as they may be unreliable (coefficient of variation falls between 16% and 33.3%).  
‡Conditional OR for patients who had at least 1 of the 4 chronic conditions. 
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current study, the least is known about potential barriers to
the use of text messaging,19 so this suggestion is speculative.

Prior systematic reviews have suggested that various elec-
tronic interventions can improve process-based or clinical out-
comes in diabetes,20 chronic heart failure,21 respiratory condi-
tions,22,23 smoking cessation programs24 and secondary
prevention of coronary artery disease. A Cochrane systematic
review showed that text message support might improve the
self-management of chronic conditions such as diabetes, hyper-
tension and asthma.25 Another review found promising results
for text messaging as an intervention tool for weight loss.26

Several surveys have shown that patients are willing to use
information technologies27 for routine care15 or specialized
care such as mental health services,26,28 especially if no phys -
ician is available locally29 or if the technologies would save
them time and money.30 In our survey, the major reported
barrier to uptake of email or text messaging was lack of
knowledge, but our respondents appeared more optimistic
than those in previous surveys about the potential merits of an
electronic encounter: less than 30% cited a preference for a
face-to-face visit as a major barrier to using email to commu-
nicate with a physician. In our study, few participants cited
concerns about cost as a major barrier to use of text messag-
ing. Previous studies have suggested that many patients would
be willing to pay a small annual fee for certain online services
such as viewing parts of their medical record, messaging with
their physician, medication refills, appointment requests and
billing inquiries.31 Finally, although increasing the use of infor-
mation technology in health care communication will require
careful attention to ensure that personal data remain confiden-
tial,32 concerns about privacy were not often cited by participants
in our study as a potential barrier.

Limitations
Our study had some limitations. First, although the response
rate was relatively high, the sample was drawn from respon-
dents to the CCHS survey who resided in 4 Canadian
provinces; thus, the generalizability of our findings to the
wider Canadian population is uncertain. Furthermore, people
living on Aboriginal reserves, those in long-term care and
members of the Canadian Forces were not included in our
analysis. Second, the data were self-reported, and relationships
with actual behaviour were not examined. Third, we focused
on certain important chronic conditions (hypertension, dia-
betes, heart disease and stroke) and the number of respon-
dents with more than 1 of these conditions was small. Fourth,
our index of residence location was unsophisticated, largely
because privacy considerations precluded us from assessing
the precise residence location of each respondent. However,
given the relatively high level of interest in electronic tech-
nologies among both urban and nonurban respondents, this
factor is unlikely to have affected our conclusions. Fifth, we
considered 3 different types of information technology (each
with its own strengths and limitations) in this analysis,
whereas it might have been preferable to focus on 1 type and
to examine specific characteristics that made its use more or
less appealing. Sixth, although most patients with hyperten-

sion, diabetes or heart disease can be managed in primary
care, we considered electronic technologies largely as a means
of facilitating specialist care. Future studies should further
address how electronic technologies can be used to enhance
management of chronic diseases in primary care. Finally,
because of the study design, the questions in the survey were
quite general. It would have been preferable to provide spe-
cific examples of how the information technologies would
work, ideally with reference to a working prototype. For
example, specifying that video conferencing could be done at
home using Skype software and a webcam might have been
associated with greater enthusiasm among respondents, as
compared with video conferencing at a nearby health facility.
This limitation should be addressed in future work.

Conclusion
The majority of western Canadians who responded to our
survey were interested in using electronic technologies, espe-
cially video conferencing and email-based methods, to help
manage their chronic disease. Although younger patients were
more likely to be interested in and able to use such technolo-
gies, there was substantial interest among those aged 75 years
and older. These findings suggest that email and video confer-
encing should be further explored as potential mechanisms for
helping Canadians manage chronic diseases such as hyperten-
sion, diabetes and vascular disease. 
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