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Abstract

Background There are increasing opportunities for the public to access

online health information, but attitudinal barriers to use are less well-

known. Patient activation is associated with key health outcomes, but

its relationship with using online health information is not known.

Objective We examined the relationship between patient activation

and the likelihood of accessing a range of different types of online

health information in a nationally representative US sample.

Design Cross-sectional nationally representative survey.

Setting and participants Data were from an online (n = 2700) and

random digit dial telephone survey (n = 700) of US adults (total

n = 3400).

Main variables studied Respondent characteristics and the Patient

Activation Measure.

Main outcome measures Self-reported access of five types of online

health information in the past 12 months (online medical records,

cost estimation tools, quality comparison tools, health information

about a specific condition, preventive health information).

Results Approximately, one-fifth of the sample had accessed their

medical record (21.6%), treatment cost estimation tools (17.3%)

and hospital and physician quality comparison tools (21.8%).

Nearly half of the sample had accessed information about medical

conditions or treatments (48.3%) or preventive health and well-

being (45.9%). In multivariable analyses adjusted for participant

characteristics, respondents with greater patient activation were

more likely to have accessed all types of health information other

than cost estimation tools.

Discussion and conclusions Activated people are more likely to make

use of online heath information. Increasing patient activation could

improve the public’s ability to participate in health care and personal

health self-management by encouraging health information seeking.
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Introduction

Patients are increasingly asked to manage

aspects of their health and well-being. Patient

activation and engagement are recognized as

an important part of this process.1 The acti-

vated patient has the motivation, knowledge,

skills and confidence to make effective deci-

sions to manage their health.2 Following the

development of the Patient Activation Measure

(PAM),3 a growing evidence base has demon-

strated associations between the PAM and out-

comes such as functional health status, clinical

outcomes and health-care utilization.4–6

A behaviour that may partially explain the

relationship between patient activation and

health outcomes is engagement with health

information. Accessing and evaluating health

information is an important part of participat-

ing in the health-care environment, and it can

facilitate shared decision making.7 People with

higher levels of patient activation are more

knowledgeable about health8,9 and make better

decisions when using comparative health infor-

mation.10 Comprehension is therefore not just

a reflection of the ability to extract informa-

tion, but also the effort and perseverance

needed to identify it. In a US study, white col-

lar workers with higher levels of patient activa-

tion were more likely to use health information

and know where to find comparative informa-

tion about hospital quality.11 The use of online

health information was not investigated.

Data from two national surveys indicate 3 in

4 Americans look for health information online

each year.12,13 Approximately 40% reported

that the Internet would be their primary source

if they had a strong need for health informa-

tion.14 This tendency to use online health infor-

mation is growing,15 and personal health

records (PHRs) which combine data, knowl-

edge and software tools are more common-

place.16 Such tools offer more opportunity for

patients to actively participate in their own

care.17 Reflecting this, the number of people

using online tools such as patient–physician
e-mail has increased.15 Public attitudes towards

these developments are generally positive,18

particularly in clinical subgroups such as can-

cer survivors.19 These new information sources

can increase patient empowerment and satisfac-

tion,20–22 and there is some evidence that they

improve outcomes such as medication adher-

ence and health-care utilization.23

While it is plausible that this increasing trend

of health information access is indicative of

greater involvement in health care, evidence that

people with high levels of patient activation are

more likely to use online health information is

lacking. Identifying this relationship could be a

first step towards increasing patient involve-

ment in their care10 and reducing barriers to the

acceptance of new health information technolo-

gies.24 This study used nationally representa-

tive data to investigate the associations between

patient activation and self-reported access of

online health information. We hypothesized

higher levels of patient activation would be asso-

ciated with an increased likelihood of accessing:

online medical records; treatment cost estima-

tion tools; hospital and physician quality com-

parison tools; information about conditions and

treatments; and information about preventive

health.

Methods

Design

Between August and September 2013, Harris

Interactive undertook a mixed-mode nationally

representative survey of English-speaking US

adults ages 18 years and older. To ensure

representation from population subgroups,

random digit dial (RDD) (n = 700) and online

sampling (n = 2700) was used (total n = 3400).

Prior to dialling, the telephone sample was ran-

domized and both landline and cell phone con-

nections were included. The online panel was

stratified by US Census parameters (education,

age by gender, race/ethnicity, region and

household income).25 Selected individuals were

sent a secure and unique URL and password

by e-mail that provided access to the survey.

After excluding disconnected lines, 15 050

working phone numbers yielded 838 respondents
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(5.6% RDD response rate). A total of 700 peo-

ple met the age qualification (US resident, age

18+) for the RDD sample. A response rate for

the online sample is not reported as probability

sampling was not used. In accordance with

polling industry standards, respondents’ confi-

dentiality was adhered to. The research com-

pany conducted this survey in accordance with

the Council of American Survey Research

Organization’s code of ethics.

Measures

Accessing online health information

Self-reported access of online health informa-

tion was assessed using the item: ‘Which of the

following have you done online in the past

12 months? Indicate as many as apply:

accessed your medical records; accessed tools

to estimate the cost of medical treatments;

accessed tools to compare the quality of physi-

cians and hospitals; accessed information about

specific medical conditions and their treat-

ments; and accessed information about preven-

tive health and how to stay well. Responses

were ‘yes’ and ‘no’. The order of the different

types of online health information was ran-

domized for each participant to prevent the

order of presentation influencing responses.

Patient activation measure

The 13-item PAM was used.3 The PAM

assesses self-reported knowledge, skill and con-

fidence for health self-management. Partici-

pants are asked to respond to statements that

people sometimes make in a health context.

Example statements include the following: ‘I

am confident I can help prevent or reduce

problems associated with my health’ and ‘I am

confident I can figure out solutions when new

problems arise with my health’. Responses

were recorded using a 4-point Likert scale

ranging from ‘strongly disagree’ to ‘strongly

agree’. A ‘not applicable’ statement was avail-

able where appropriate. Scores range from 0

(low activation) to 100 (high activation), with

respondents classified into four levels using

pre-defined cut-offs: level 1 – may not yet

believe that the patient role is important (0–
45.2); level 2 – lacks confidence and knowledge

to take action (47.4–52.9); level 3 – beginning

to take action (56.4–66.0); level 4 – has diffi-

culty maintaining behaviours over time (68.5–
100). The measure had good internal reliability

in this sample (a = 0.90).

Participant characteristics

Data were collected on gender, age, ethnicity

(white, black, Asian or Pacific islander, other),

income ($<15 000, $15–34 999, $35–49 999,

$50 000+), education (high school or less, some

college, college graduate, graduate school), self-

rated health (poor, fair, good, very good, excel-

lent), self-reported chronic conditions (0, 1 or

2+), region (east, midwest, south, west), Inter-

net use [yes (1 h + per week), no] and insur-

ance status (insured, not insured).

Statistical analysis

RDD data were weighted to US Census targets

for education, age by gender, race/ethnicity,

region and household income to bring them into

line with the population of US adults.25 The

weighting algorithm also took into account land-

line vs. cell phone use,26 and the probability of

selection based on the number of available tele-

phone lines, the number of adults in household

and the recent absence of a phone connection.

Online data were weighted to the same applicable

parameters. The algorithm also included a

propensity score which allowed adjustment for

attitudinal and behavioural differences between

online and offline populations, those who join

online panels, and likelihood of response. The

RDD and online sample data were combined

into a proportioned total using Internet use

information.27

Weighted complex samples were performed

using the following statistical tests. Chi-square

analyses explored which participant characteris-

tics were associated with patient activation.

Odds ratios (ORs) and 95% confidence intervals

(CIs) for the associations between patient activa-

tion, participant characteristics and accessing

online health information were computed using
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multivariable logistic regression. Significance was

set at P < 0.05, and analyses were performed in

SPSS version 22 (IBM SPSS Statistics for Win-

dows, Version 22.0. Armonk, NY: IBM Corp).

Results

Sample characteristics

The average age of respondents was 47 years

(SD = 17.41). The majority were white

(77.5%), had an income >$50 000 (50.0%),

had more than a high school level of education

[some college (28.9%); college graduate

(20.4%); graduate school (7.6%)] and had

insurance (88.1%). Respondents were more

likely to be female (52.8%) and from the south

of the US (33.4%). Most respondents reported

either good (35.9%) or very good (33.4%)

health and no chronic conditions (66.5%).

Most respondents (94.0%) used the Internet

for at least 1 h per week. Most respondents

had a working cell phone (89.0%), and slightly

fewer had a working landline (68.9%).

Patient activation

The mean patient activation score placed

respondents between levels 3 and 4 of the con-

struct (M = 66.6, SD = 16.8). The majority of

people were classified as being in the most acti-

vated category (level 4: 45.9%), with 29.8, 13.0

and 11.3% placed in levels 3, 2 and 1 respec-

tively. As shown in Table 1, activation was asso-

ciated with age [v2(17.41) = 95.03, P < 0.001].

Younger groups achieved similar scores, while

respondents aged 61–70 had the highest activa-

tion (level 4: 53.7%). Activation was lowest

among those aged 71–80 (level 4, 37.4%) and

80+ (level 4, 32.0%). Higher income was also

associated with higher activation levels

[v2(11.40) = 69.39, P = 0.001]. Over half (52.1%)

of respondents with an income >$50 000 were

classified as having level 4 activation. Patient

activation scores increased with education

[v2(8.42) = 38.69, P = 0.010], with steady

increases in the prevalence of level 4 activation in

each education category. There was no overall

effect of ethnicity [v2(8.57) = 29.71, P = 0.149];

however, Asian or Pacific islanders (31.7%) and

the ‘other’ ethnicity category (39.0%) had nota-

bly lower levels of activation. Respondents with

better health as measured by the number of

chronic conditions [v2(5.89) = 26.07, P = 0.050]

and self-rated health [v2(11.41) = 324.62,

P < 0.001] had higher patient activation levels.

Respondents using the Internet for more than

1 h per week were more likely to have a higher

level of activation [v2(2.84) = 70.27, P < 0.001].

Activation levels did not differ by gender

[v2(2.95), P = 6.01, P = 0.400], region

[v2(8.80) = 10.68, P = 0.804], survey mode

[v2(2.90) = 8.04, P = 0.317] or insurance type

[v2(2.84) = 5.61, P = 0.410].

Accessing online health information and patient

activation

Nearly half of the sample accessed information

about medical conditions or treatments (48.3%)

or about preventive health and well-being

(45.9%). Approximately one-fifth of respon-

dents reported accessing their medical record

(21.6%), treatment cost estimation tools

(17.3%) and hospital and physician quality

comparison tools (21.8%). In univariable analy-

ses, self-reported access generally increased

across patient activation levels for the following:

medical records (P = 0.009); hospital and physi-

cian quality comparison tools (P < 0.001);

information about conditions and treatments

(P < 0.001); and information about preventive

health and well-being (P < 0.001) (Table 2).

Patient activation was not related to accessing

treatment cost estimation tools (P = 0.511).

In multivariable analyses controlling for all

participant characteristics and survey mode

(Table 3), compared to the least activated

respondents (level 1), the most activated

respondents (level 4) were more likely to have

gone online to access: their medical record

(OR, 2.29; 95% CI, 1.44–3.65); quality com-

parison tools (OR, 2.19; 95% CI, 1.36–3.52);
information about a medical condition (OR,

1.76; 95% CI, 1.19–2.59); and information

about preventive health and well-being (OR,
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Table 1 Participant characteristics and % at highest level of activation

n % Level 1 Level 2 Level 3 Level 4 v2 sig

Gender

Male 1382 47.2 12.4 12.1 30.3 45.2 0.400

Female 2018 52.8 10.2 13.8 29.4 46.6

Age

18–30 585 21.9 16.4 12.3 26.2 45.0 0.000

31–40 537 16.6 7.6 11.3 34.2 47.0

41–50 608 18.5 14.4 11.5 29.3 44.9

51–60 649 17.3 8.9 12.2 33.5 45.4

61–70 656 16.1 7.4 12.7 26.2 53.7

71–80 281 7.3 12.1 19.6 30.9 37.4

80+ 84 2.4 7.1 28.9 32.1 32.0

Ethnicity

White 2717 77.5 10.0 12.8 30.5 46.7 0.149

Black 346 11.4 12.9 10.5 27.2 49.5

Asian/Pacific islander 101 2.2 18.1 18.4 31.7 31.7

Other 199 8.9 16.4 16.4 28.2 39.0

Income

<$15 000 396 9.7 15.1 16.5 30.0 38.4 0.001

$15–34 999 773 18.3 13.1 15.5 30.2 41.2

$35–49 999 449 12.9 14.0 14.7 31.7 39.6

>$50 000 1500 50.0 8.4 10.6 28.8 52.1

Missing 282 9.2 15.1 14.7 31.8 38.4

Education

High school or less 884 43.2 13.9 13.9 29.8 42.3 0.010

Some college 1202 28.9 9.8 12.6 32.7 45.0

College graduate 886 20.4 8.4 12.3 27.4 51.9

Graduate school 411 7.6 10.2 11.1 23.9 54.8

Region

East 764 21.5 10.3 12.5 31.6 45.5 0.804

Midwest 833 22.4 11.3 12.4 31.8 44.5

South 1041 33.4 10.6 12.5 29.0 47.9

West 762 22.7 13.0 14.8 27.3 44.8

Survey Mode

Online 2700 77.0 10.8 12.5 29.7 47.1 0.317

Phone 700 23.0 12.9 14.7 30.3 42.1

Self-rated health

Poor 132 3.6 27.6 17.5 20.3 34.6 0.000

Fair 514 13.0 22.8 18.0 29.2 29.9

Good 1324 35.9 13.0 16.5 34.7 35.8

Very good 1042 33.4 5.4 9.4 30.4 54.7

Excellent 388 14.1 6.2 6.9 19.3 67.5

Chronic conditions

0 983 33.5 7.9 11.9 32.1 48.1 0.050

1 816 24.3 11.2 13.4 30.1 45.2

2+ 1601 42.2 13.8 13.5 28.0 44.7

Internet user

Yes 3164 94.0 11.0 11.8 29.6 47.6 0.000

No 202 6.0 12.5 30.3 32.1 25.2

Insurance status

Insured 2970 88.1 11.1 13.0 29.1 46.7 0.410

Not insured 402 11.9 12.7 13.1 33.6 40.6

n may not round to 3400 due to missing data; % are weighted.
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1.53; 95% CI, 1.02–2.28). No activation level

group was more or less likely to have accessed

treatment cost estimation tools. The level 3

activation group was more likely to have

accessed their medical record online (OR, 1.85;

95% CI, 1.15–2.97), and the level 2 activation

group were more likely to have accessed

quality comparison tools (OR, 1.80; 95% CI,

1.05–3.10).
Younger respondents (18–30 and 31–

40 years) were more likely to have accessed

online health information than the oldest

group (80+ years), with particularly strong

effects for accessing online quality comparison

tools (18–30 years, OR, 6.70; 95% CI, 2.40–
18.70; 31–40 years, OR, 4.28; 95% CI, 1.53–
11.98). Compared with the lowest earners

(<$15 000), respondents with a moderate

income ($35–49 999) were more likely to have

accessed quality comparison tools (OR, 1.79;

95% CI, 1.06–3.00) and information relating to

a medical condition (OR, 1.56; 95% CI, 1.00–
2.42). Internet users and insured respondents

were more likely to have accessed all types of

online health information.

Higher levels of education were also associ-

ated with a greater likelihood of accessing

online health information, with the exception

of cost estimation tools. For example, com-

pared with respondents with less than a high

school education, those who completed gradu-

ate school were more likely to have accessed

their online medical record (OR, 1.67; 95% CI,

1.09–2.55), quality comparison tools (OR, 1.67;

95% CI, 1.09–2.57), information about a medi-

cal condition (OR, 2.13; 95% CI, 1.47–3.09)
and information about prevention and well-

being (OR, 1.78; 95% CI, 1.24–2.55). There

were few consistent effects for self-rated health.

However, compared with respondents reporting

no chronic conditions, those with 1 and two or

more chronic conditions were more likely to

have accessed their online medical record (OR,

2.20; 95% CI, 1.56–3.10 and OR, 1.89; 95%

CI, 1.36–2.64, respectively) and information

about a medical condition (OR, 1.49; 95% CI,

1.13–1.98 and OR, 1.86; 95% CI, 1.41–2.45
respectively). Respondents with two chronic

conditions were more likely to have accessed

quality comparison tools (OR, 1.65; 95% CI,

1.18–2.32) and information about prevention

and well-being (OR, 1.38; 95% CI, 1.04–1.8).
No racial differences in accessing online health

information were observed.

Discussion

In this nationally representative US sample,

approximately one-fifth of respondents had

accessed their online personal medical record

and used tools to estimate medical costs and

health-care quality in the past year. Nearly half

of the sample reported accessing information

about a specific medical treatment or how to

prevent ill health. With the exception of

using cost estimation tools, respondents with

the highest level of patient activation were

approximately twice as likely to have accessed

Table 2 Self-reported access of online health information in the past 12 months by patient activation level

Overall (%) Level 1 (%) Level 2 (%) Level 3 (%) Level 4 (%) Chi-square (P)

Which of the following have you

done online in the past 12

months. . .accessed

Medical records 21.6 14.6 19.4 21.3 24.9 0.009

Treatment cost estimation tools 17.3 18.3 14.8 16.5 18.8 0.511

Hospital and physician quality

comparison tools

21.8 16.2 22.1 17.8 26.3 <0.001

Information about conditions

and treatments

48.3 42.2 42.4 46.4 54.8 <0.001

Information about preventive health 45.9 40.4 41.2 45.4 50.6 0.017
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Table 3 Weighted multivariable logistic regression predicting ‘yes’ response to accessing online information

Medical records

Treatment cost

tools

Quality

comparison tools

Information

seeking – conditions

Information

seeking – prevention

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender

Male Ref Ref Ref Ref Ref

Female 0.94 (0.74–1.20) 0.95 (0.72–1.26) 0.99 (0.78–1.27) 1.27 (1.03–1.56) 0.98 (0.80–1.20)

Age

18–30 2.34 (1.08–5.06) 5.10 (1.73–15.01) 6.70 (2.40–18.70) 2.39 (1.15–4.96) 3.10 (1.45–6.60)

31–40 1.53 (0.70–3.35) 4.28 (1.44–12.72) 4.28 (1.53–11.98) 2.62 (1.27–5.43) 2.43 (1.15–5.14)

41–50 0.99 (0.46–2.14) 1.75 (0.59–5.23) 2.54 (0.91–7.07) 1.65 (0.80–3.40) 1.48 (0.70–3.10)

51–60 1.16 (0.54–2.48) 1.46 (0.50–4.32) 1.98 (0.72–5.47) 1.82 (0.90–3.71) 1.79 (0.86–3.71)

61–70 1.18 (0.56–2.50) 1.08 (0.36–3.26) 1.36 (0.48–3.81) 1.51 (0.75–3.04) 1.41 (0.68–2.89)

71–80 0.73 (0.33–1.60) 0.44 (0.12–1.58) 1.17 (0.40–3.37) 1.35 (0.63–2.88) 1.08 (0.50–2.34)

80+ Ref Ref Ref Ref Ref

Ethnicity

White Ref Ref Ref Ref Ref

Black 1.13 (0.77–1.65) 1.32 (0.88–1.98) 1.34 (0.91–1.96) 1.17 (0.82–1.66) 1.12 (0.79–1.58)

Asian/Pacific

islander

1.20 (0.64–2.26) 1.40 (0.70–2.79) 1.23 (0.65–2.34) 0.78 (0.43–1.41) 0.98 (0.52–1.86)

Other 1.08 (0.67–1.73) 0.85 (0.51–1.42) 1.05 (0.65–1.69) 0.78 (0.51–1.19) 1.29 (0.84–1.96)

Income

$<15 000 Ref Ref Ref Ref Ref

$15–34 999 0.71 (0.45–1.12) 0.79 (0.48–1.30) 1.44 (0.90–2.33) 1.06 (0.71–1.56) 0.83 (0.56–1.22)

$35–49 999 0.97 (0.59–1.59) 1.08 (0.63–1.85) 1.79 (1.06–3.00) 1.56 (1.00–2.42) 1.07 (0.70–1.63)

$50 000+ 0.88 (0.57–1.37) 1.00 (0.61–1.63) 1.55 (0.97–2.48) 1.32 (0.90–1.95) 1.08 (0.73–1.59)

Missing 0.77 (0.43–1.37) 0.82 (0.42–1.63) 1.45 (0.77–2.73) 0.91 (0.54–1.52) 0.88 (0.51–1.53)

Education

≤High school Ref Ref Ref Ref Ref

Some college 1.11 (0.82–1.51) 0.78 (0.55–1.11) 1.12 (0.81–1.54) 1.42 (1.10–1.84) 1.41 (1.10–1.82)

College graduate 1.21 (0.85–1.72) 0.81 (0.54–1.20) 1.31 (0.92–1.85) 1.51 (1.13–2.03) 1.34 (1.01–1.79)

Graduate school 1.67 (1.09–2.55) 0.95 (0.56–1.59) 1.67 (1.09–2.57) 2.13 (1.47–3.09) 1.78 (1.24–2.55)

Patient activation

Level 1 Ref Ref Ref Ref Ref

Level 2 1.53 (0.90–2.60) 0.86 (0.47–1.55) 1.80 (1.05–3.10) 1.07 (0.69–1.65) 1.12 (0.72–1.76)

Level 3 1.85 (1.15–2.97) 1.00 (0.60–1.68) 1.39 (0.85–2.28) 1.26 (0.85–1.87) 1.30 (0.86–1.96)

Level 4 2.29 (1.44–3.65) 1.09 (0.66–1.82) 2.19 (1.36–3.52) 1.76 (1.19–2.59) 1.53 (1.02–2.28)

Self-rated health

Poor 1.55 (0.76–3.13) 0.58 (0.22–1.52) 0.61 (0.27–1.34) 1.65 (0.84–3.26) 0.99 (0.52–1.89)

Fair 1.13 (0.70–1.84) 0.77 (0.44–1.32) 0.84 (0.51–1.39) 2.00 (1.30–3.06) 1.05 (0.69–1.60)

Good 1.06 (0.71–1.59) 0.67 (0.43–1.04) 0.74 (0.50–1.11) 1.23 (0.86–1.75) 0.84 (0.59–1.20)

Very good 0.76 (0.51–1.14) 0.63 (0.42–0.96) 0.55 (0.37–0.80) 1.06 (0.75–1.49) 0.85 (0.60–1.19)

Excellent Ref Ref Ref Ref Ref

Chronic conditions

0 Ref Ref Ref Ref Ref

1 2.20 (1.56–3.10) 1.22 (0.84–1.77) 1.34 (0.96–1.87) 1.49 (1.13–1.98) 1.23 (0.93–1.62)

2+ 1.89 (1.36–2.64) 1.26 (0.87–1.81) 1.65 (1.18–2.32) 1.86 (1.41–2.45) 1.38 (1.04–1.83)

Internet user

Yes 3.09 (1.50–6.36) 3.19 (1.11–9.13) 3.82 (1.74–8.39) 13.97 (7.21–27.10) 3.72 (1.80–7.73)

No Ref Ref Ref Ref Ref

Insurance status

Insured 2.57 (1.65–3.99) 1.79 (1.13–2.85) 1.70 (1.10–2.62) 2.11 (1.52–2.94) 1.82 (1.31–2.52)

Not insured Ref Ref Ref Ref Ref
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online health information as the least activated

respondents. These findings were largely main-

tained in multivariable analyses controlling for

participant characteristics and survey mode.

The increased likelihood of engagement with

health information may be one route through

which patient activation affects health.

A national study from 2013 estimated

approximately 78% of health-care providers

are using an electronic health record, up from

18% in 2001.16 The likelihood of consumers

using the Internet as the first source of health

information is also increasing.15 As availability

and use of these sources of online health infor-

mation increases, the role of attitudinal barriers

will become more important. Patient-reported

barriers to using online health information

technologies (e.g. PHRs) include a lack of per-

ceived usefulness,24 fears over privacy18,22,28

and poor knowledge.24 Barriers to seeking

information about health and medical condi-

tions include low health literacy,29–31 defensive

processing (e.g. informational avoidance),32

trust14 and negative experiences.33 Our data

suggest patient activation should be considered

alongside these patient-reported barriers.

These data provide more support for a

threshold (level 4 vs. levels 3, 2 and 1) than a

gradient effect for the relationship between

patient activation and online health information

seeking. This is important, as the most appro-

priate strategy to increase patient activation can

differ according to baseline levels.34,35 Multi-

component intervention strategies may there-

fore be needed to raise activation to level 4

before changes to health information seeking

will be observed. Future studies should continue

to examine whether this threshold exists with

other health-care services and health outcomes.

Our research was unable to investigate how

people interacted with their online medical

record. PHRs offer a multitude of functions

that facilitate participation in health care and

self-management. These include communicating

with health-care providers, requesting medica-

tion refills and tracking clinical indicators.36

Future research using more fine-grained analy-

ses to investigate how people of different

patient activation levels navigate online health

technologies is warranted.37–39 Similarly, we

were unable to report the types of health infor-

mation people were accessing and where they

were searching. More activated people tend to

make better decisions when offered compara-

tive health information, but investigating the

quality of information gleaned from their

searches is an important next step in this

area.10

These data demonstrated that nearly half of

the US population was classified as being in

the highest level of patient activation. This sup-

ports existing data from national research per-

formed in 2007.40 However, overall figures can

disguise disparities that exist within population

subgroups. Respondents who were older, less

educated, non-users of the Internet and socio-

economically disadvantaged were less activated.

Higher patient activation was also associated

with better self-reported health. Respondents

without comorbidity were more likely to have

high activation, although the strength of this

association was not as strong. Surprisingly, we

found no effect for racial disparities in activa-

tion, although Asian and Pacific islanders had

noticeably lower levels of activation.

Interventions demonstrating improvements

to patient activation levels have been tested.

For example, strategies that promote question

asking,41,42 provide role models,43 and which

encourage small manageable changes in behav-

iour,35,44 have resulted in increases to patient

activation. More intensive interventions such

as Lorig’s Chronic Disease Self-Management

Program have resulted in sustained improve-

ments in activation over time.45,46 Importantly,

more sizeable improvements are often demon-

strated in the least activated groups.35,42,43 A

modelling study reported that meaningful

reductions in health disparities could occur if

activation differences were eliminated.47

In addition to activation differences, we

found evidence of a digital divide in the likeli-

hood of accessing online health informa-

tion.14,48 Respondents who were more

educated were more likely to have accessed

their online medical record and information
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about preventive health and well-being. In

addition, respondents reporting a moderate

income were more likely to have accessed

tools to compare physician and hospital qual-

ity. Both groups were more likely to have

accessed information about a medical condi-

tion. Insured respondents and frequent users

of the Internet were more likely to have

accessed all types of information. There were no

racial disparities in accessing online health

information. These findings are concordant with

previous studies reporting disparities in enrol-

ment to PHRs,49 but not in their subsequent

use.36,50 However, there is evidence to suggest

ethnic minorities are less likely to search online

for general health information which was not

supported by our data.14 Differences in health

information use by population subgroups may

exacerbate communication inequalities.48,51 As

disparities in access to an Internet connection

reduce,52 research should identify strategies to

support underserved populations in overcoming

attitudinal barriers to using online health infor-

mation resources.

This study had limitations. The cross-

sectional data prevent inferences of causality. It

is possible that people who access online health

information become more activated, and some

data may support this.53,54 This would also have

important implications, as promoting access to

health information may empower patients

and increase their activation for health self-

management. Further research disentangling

the direction of this relationship is an important

next step. An equally serious limitation was that

the availability of an online PHR and cost com-

parison tools was not assessed. It was therefore

unclear for these outcomes whether ‘no’

responses indicated a lack of opportunity or

interest. A proportion of our sample were

recruited by RDD telephone survey (n = 700),

and Internet use in this group was lower

(75.4%), which may have reduced the effect of

our exposure variables. Response to RDD sur-

veys has been falling in recent years, but the

rates reported within our study were particu-

larly low in comparison with similar studies.55,56

This is likely to limit the generalizability of our

data. Reports of cell phone and landline tele-

phone connections reflected national esti-

mates57,58; however, we were unable to reach

people who were registered on ‘no-call’ lists,

limiting the generalizability of our findings to

these groups. Finally, the sample may not have

been representative of the US population

because they were more likely to be older, white

and report a higher income. This may be

because a large proportion of our sample

(n = 2400) were recruited from an online panel.

Response and selection biases were limited

through weighting procedures, but it is still pos-

sible that this sample may have been more acti-

vated than an offline population. We may

therefore have overestimated the level of patient

activation in the general US sample, and associ-

ations with demographic variables may be

conservative estimates.

In conclusion, in a national sample of US

adults, approximately one-fifth of respondents

reported accessing their online PHR and tools

to assess health-care quality and cost. Reports

of seeking information about specific medical

conditions, treatment and prevention were

higher, but nearly half of the population had

not done so in the previous year. Patient acti-

vation, low income and low education were

consistently associated with using online health

information. Income and education disparities

in patient activation were observed. Respon-

dents with a higher income, more education

and better health had higher patient activa-

tion. The role of attitudinal factors such as

patient activation is likely to become more

important to engagement as the opportunity

for accessing online health information

increases.
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