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Abstract

Objective: During the past decade, the availability of health information online has increased dramatically. We assessed
progress toward the Healthy People 2020 (HP2020) health communication and health information technology objective of
increasing the proportion of health information seekers who easily access health information online.

Methods: We used data from 4 administrations of the Health Information National Trends Survey (HINTS 2008-2017)
(N ¼ 18 103). We conducted multivariable logistic regression analysis to evaluate trends over time in experiences with
accessing health information and to examine differences by sociodemographic variables (sex, age, race/ethnicity, education,
income, metropolitan status) separately for those who used the internet (vs other information sources) during their most
recent search for health information.

Results: Among US adults who looked for health information and used the internet for their most recent search, the
percentage who reported accessing health information without frustration was stable during the study period (from 37.2%
in 2008 to 38.5% in 2017). Accessing information online without frustration was significantly and independently associated
with age 35-49 (vs age 18-34) (odds ratio [OR]¼ 1.34; 95% confidence interval [CI], 1.03 -1.73), non-Hispanic black (vs non-
Hispanic white) race/ethnicity (OR¼ 2.15; 95% CI, 1.55-2.97), and annual household income <$20 000 (vs >$75 000) (OR¼
0.66; 95% CI, 0.47-0.93). The percentage of adults who used an information source other than the internet and reported
accessing health information online without frustration ranged from 31.3% in 2008 to 42.7% in 2017. Survey year 2017 (vs
2008) (OR ¼ 1.61; 95% CI, 1.09-2.35) and high school graduate education (vs college graduate) (OR ¼ 0.69; 95% CI, 0.49-
0.97) were significantly and independently associated with accessing health information without frustration from sources
other than the internet.

Conclusions: The percentage of online health information seekers reporting easily accessing health information did not meet
the HP2020 objective. Continued efforts are needed to enable easy access to online health information among diverse
populations.
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Large amounts of health information can now be accessed

online,1-3 and patients and caregivers are particularly likely to

seek health information online.4-7 The ability to easily seek and

obtain health information online is becoming an increasingly

important component of health and disease manage-

ment.2,4,5,8,9 However, the experience of searching for health

information online may differ by sociodemographic

group.3,10,11 For example, in studies published during the last

decade, persons who reported greater difficulty in seeking

health information online were more likely to be from socially

disadvantaged groups, including racial/ethnic minority groups,
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older adults, those with lower incomes, and persons living in

rural areas; more likely to report negative perceptions about

health care; and more likely to be misinformed about cancer

prevention than those from relatively advantaged groups.8,11,12

In general, the benefits of health information seeking

include enhanced patient involvement in and satisfaction with

medical decision-making, improved communication with

informal care providers, and improvements in quality of

life.13-15 As health care moves toward a patient-centered deliv-

ery model, seeking and accessing health information online

can help patients become informed consumers of health care.

Recognizing the importance of having access to health infor-

mation, the US Department of Health and Human Services’

Healthy People 2020 (HP2020) initiative developed objectives

focused on health communication and health information

technology (HC/HIT).16,17 HC/HIT, which has been a topic

area with associated objectives since 2010, emphasizes

patient-centered communication and electronic communica-

tion.16,17 HP2020 added an objective to increase the propor-

tion of information seekers who report easily accessing health

information online to 45.0% by 2020, from the baseline of

40.9% reported in 2008 by the National Cancer Institute’s

Health Information National Trends Survey (HINTS).16,18-20

Examining trends and disparities in experiences with

seeking health information online can provide insight into

methods for reducing health inequities stemming from the

digital divide and may facilitate patient-centered care and

decision-making. To assess population-level changes in per-

sons’ perceptions about their experiences with seeking health

information, we used data from HINTS, a nationally repre-

sentative, cross-sectional survey administered by the

National Cancer Institute that tracks access to and use of

health information among adults aged �18. The HINTS pro-

gram provides data to the US Department of Health and

Human Services’ Office of Disease Prevention and Health

Promotion to track several HP2020 HC/HIT objectives.20

The objectives of this study were to (1) track experiences

with seeking health information online over time among US

adults and (2) examine differences in information-seeking

experiences by sociodemographic characteristics.

Methods

Survey Population and Data Collection

We used data from HINTS on the population need for, access

to, and use of health information.17 We integrated data from

4 administrations of HINTS collected from January 2008

through 2017 (N ¼ 18 103) (Table 1). Each HINTS admin-

istration was reviewed and approved by the Westat Institu-

tional Review Board and subsequently deemed exempt by

the US National Institutes of Health Office of Human Sub-

jects Research Protections. Details about survey design and

implementation are available elsewhere.22-25

Measures

The metric HP2020 used to track progress toward the HC/HIT-

9 objective (ie, increase the proportion of health information

seekers who report easily accessing health information online)

is derived from the following HINTS item: “Based on the

results of your most recent search for information about health

or medical topics, how much do you agree or disagree with the

following statement? You felt frustrated during your search for

the information.” Response options were measured on a 4-point

scale (1-4), where 1¼ strongly disagree and 4¼ strongly agree.

HP2020 tracks the percentage of the population who strongly

disagree that they felt frustrated during their last search for

information about health or medical topics. Therefore, strong

disagreement with the statement “You felt frustrated during

your search for the information” serves as a proxy for ease of

health information seeking, per the HP2020 objective. The

denominator for the HP2020 metric for this objective includes

only HINTS respondents who reported that they had ever

searched for health or medical information from any source

and who used the internet first during their last search. All

HINTS respondents were asked, “Have you ever looked for

information about health or medical topics from any source?”

Those who responded yes were asked, “The most recent time

you looked for information about health or medical topics,

where did you go first?” Response options for this item

included various information sources (eg, books, brochures,

Table 1. Sample design and response rates among adults aged �18 in the Health Information National Trends Survey (HINTS), 2008-2017
(N ¼ 18 103), United Statesa

Variable HINTS 3

HINTS 4

HINTS 5, Cycle 1Cycle 1 Cycle 3

Survey mode Postal mail and random-digit dial Postal mail Postal mail Postal mail
Data collection

period
January 7–April 27, 2008 October 25, 2011–February 21,

2012
September 6–December 30,

2013
January 25–May 5,

2017
Sample size, no. Postal mail, 3582; random-digit

dial, 4092
3959 3185 3285

Response rate Postal mail, 40.0%; random-digit
dial, 24.2%

36.7% 35.2% 32.4%

aData sources: HINTS 3, HINTS 4 (Cycles 1 and 3), and HINTS 5 (Cycle 1). National Institutes of Health, National Cancer Institute.20

bResponse rates were calculated according to the American Association for Public Opinion Research Standards.21
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cancer organizations, family, friend, coworker, physician or

health care provider, internet, library, magazines, newspapers,

telephone information line, or unconventional practitioner).

Statistical Analysis

We used full-sample and replicate weights to account for the

complex sampling design and to derive valid population-

level estimates. We conducted all analyses using SUDAAN

version 11.0.126 and SAS/STAT version 9.4.27 We restricted

analyses to respondents who had ever searched for health or

medical information (N ¼ 13 907). We conducted descrip-

tive analyses for respondent characteristics by survey year

and overall. We also cross-tabulated sociodemographic char-

acteristics and health information source (internet vs other

sources) with ratings of health information-seeking experi-

ence by using the Wald w2 test of significance for categorical

variables, with P < .05 considered significant.

We conducted 2 logistic regression analyses to assess the

independent associations of survey year and sociodemo-

graphic characteristics with ratings of health information-

seeking experience. In Model 1, we restricted our sample

to respondents who used the internet during their most recent

search for health or medical information to capture the

appropriate denominator for tracking the HP2020 objective

(n ¼ 6794). In Model 2, we restricted our sample to respon-

dents who used sources of information other than the internet

(n ¼ 4808) as a comparison group. We also calculated the

percentage of the population indicating easily accessing

health information by survey year, stratifying by source of

health information (internet vs other) and controlling for

sociodemographic characteristics. We included the follow-

ing sociodemographic characteristics in each model: sex

(male, female); age (18-34, 35-49, 50-64, 65-74, �75);

race/ethnicity (Hispanic, non-Hispanic white, non-Hispanic

black, non-Hispanic other [ie, all race categories and subca-

tegories for American Indian/Alaska Native, Asian, and

Native Hawaiian/other Pacific Islander]); education (<high

school graduate, high school graduate, some college, college

graduate); annual household income (<$20 000, $20 000-

$34 999, $35 000-$49 999, $50 000-$74 999, �$75 000); and

geographic location (metropolitan vs non-metropolitan)

using the US Department of Agriculture’s 2013 Rural–Urban

Continuum codes, which distinguish metropolitan areas

(�20 000 population) from non-metropolitan areas

(<20 000 population).28 Lastly, we tested polynomial trends

across each of the 4 HINTS data administrations for easily

accessing health information online and for other sources.

Results

Sociodemographic Characteristics

In each survey year, the majority of the population (range,

69.8%-81.5%) had ever searched for health or medical infor-

mation, and 68.9% (95% confidence interval [CI], 67.8%-

70.1%) across survey years reported using the internet first

during their most recent search for health information

(Table 2). Across survey years, most of the population who

had ever sought health or medical information were female,

younger than 50, and non-Hispanic white; had at least some

college education and an annual household income

�$50 000; and resided in a metropolitan area.

Health Information-Seeking Experience

The percentage of the population who accessed health infor-

mation without frustration was similar across survey years

(range, 36.1%-38.5%) (Table 3). Of the population who used

the internet first for their most recent search, the percentage

who accessed health information without frustration was

40.9% in 2008 and 38.4% in 2017. Of health information

seekers who used a source other than the internet during their

most recent search, the percentage of the population who

accessed health information without frustration ranged from

31.3% in 2008 to 42.7% in 2017 (Table 3). During each

survey year, the internet was the most frequently used source

of health information; the percentage of the population who

used the internet first for their most recent search ranged

from 61.2% in 2008 to 74.4% in 2017 (Table 2). The second

most frequently named source of health information in each

survey administration was physician or health care provider

(range, 13.9% in 2008 to 13.3% in 2017).

In bivariate analyses, we found no significant differ-

ences in population estimates by sex, age, education, or

geographic location in a metropolitan or non-metropolitan

area. However, we found significant differences by race/

ethnicity, income, and use of internet during the most

recent search, where a higher percentage of non-

Hispanic black persons (vs other racial/ethnic groups),

adults with annual household incomes �$75 000 (com-

pared with persons with lower incomes), and persons who

used the internet (vs other sources) for their most recent

health information search reported accessing health infor-

mation online without frustration.

Health Information-Seeking Experience by Source

In Model 1, among the population who used the internet first

during their most recent search for health information (n ¼
6794), age, race/ethnicity, and income were significantly and

independently associated with accessing health information

without frustration (Table 4). The population aged 35-49 was

significantly more likely than the population aged 18-34 to

access health information without frustration (OR ¼ 1.34;

95% CI, 1.03 -1.73). The non-Hispanic black population was

more likely than the non-Hispanic white population to access

health information without frustration (OR ¼ 2.15; 95% CI,

1.55-2.97). The population with an annual household income

<$75 000 was less likely than the population with an annual

household income �$75 000 to access health information

without frustration.
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In Model 2, among the population who used a source other

than the internet during their most recent search for health

information (n ¼ 4808), survey year and education were sig-

nificantly and independently associated with accessing health

information without frustration (Table 4). Compared with sur-

vey year 2008, the odds of reporting accessing health informa-

tion without frustration using sources other than the internet

were significantly higher in 2011-2012 (OR ¼ 1.35; 95% CI,

1.04 -1.74; P¼ .02) and 2017 (OR¼ 1.61; 95% CI, 1.09-2.35;

P ¼ .02). High school graduates were significantly less likely

than college graduates to report accessing health information

without frustration from sources other than the internet (OR¼
0.69; 95% CI, 0.49-0.97; P ¼ .03).

Consistent with findings from the logistic regression anal-

yses, we found no significant changes over time in the per-

centage of online information seekers who reported

accessing health information without frustration. However,

we found a significant positive linear trend in accessing

health information without frustration from other sources

over time (Wald F1, 11,602 ¼ 4.37, P ¼ .04) (Figure).

Discussion

Our study found that the percentage of the population who

accessed health information online without frustration was

stable during the study period and was below the HP2020

Table 2. Characteristics of adults aged�18 who searched for health or medical information, by survey year and overall,a Health Information
National Trends Survey (HINTS), 2008-2017, United Statesb

Characteristics

HINTS 3,
January

7–April 27,
2008 (n = 5625)

HINTS 4
HINTS 5,
Cycle 1:
January

25–May 5,
2017

(n = 2593)
Total

(n = 13 907)

Cycle 1:
October 25,

2011–February
21, 2012

(n = 3181)

Cycle 3:
September

6–December
30, 2013

(n = 2508)

Sex
Female 55.8 (54.5-57.0) 54.4 (52.9-56.0) 53.8 (52.0-55.6) 52.0 (50.6-53.4) 53.9 (53.2-54.6)

Age, y
18-34 28.6 (27.4-29.9) 29.8 (27.7-32.0) 26.7 (24.3-29.2) 22.5 (18.9-26.2) 26.8 (25.5-28.1)
35-49 31.5 (30.4-32.6) 28.9 (27.7-30.1) 29.9 (27.9-31.9) 28.7 (24.8-32.7) 29.7 (28.4-30.9)
50-64 25.2 (24.4-26.1) 25.7 (24.6-26.8) 26.5 (25.0-28.0) 30.4 (28.5-32.3) 27.1 (26.3-27.8)
65-74 8.1 (7.6-8.5) 9.1 (8.5-9.8) 9.6 (9.0-10.2) 11.3 (10.6-12.0) 9.6 (9.3-9.9)
�75 6.6 (6.1-7.1) 6.4 (5.9-7.0) 7.2 (6.4-8.1) 7.0 (6.3-7.7) 6.8 (6.5-7.2)

Race/ethnicity
Hispanic 9.1 (8.2-10.1) 13.4 (12.4-14.5) 13.5 (12.2-14.7) 14.6 (13.5-15.8) 12.8 (12.3-13.3)
Non-Hispanic white 74.1 (73.0-75.3) 69.6 (67.9-71.3) 69.0 (67.3-70.6) 68.8 (67.3-70.2) 70.2 (69.5-70.9)
Non-Hispanic black 10.4 (9.6-11.2) 10.4 (9.2-11.6) 10.3 (9.2-11.3) 8.6 (7.4-9.8) 9.9 (9.3-10.4)
Non-Hispanic otherc 6.4 (5.7-7.0) 6.6 (5.7-7.5) 7.3 (6.2-8.4) 8.0 (7.0-9.0) 7.1 (6.6-7.6)

Education
<High school graduate 8.2 (7.3-9.2) 9.7 (8.3-11.1) 7.8 (6.3-9.2) 5.8 (4.0-7.5) 7.8 (7.1-8.6)
High school graduate 21.9 (20.5-23.3) 19.5 (17.6-21.4) 20.1 (17.7-22.6) 19.8 (17.7-21.8) 20.2 (19.2-21.3)
Some college 38.9 (37.6-40.3) 33.1 (31.2-35.0) 33.5 (31.4-35.6) 34.3 (32.3-36.4) 34.8 (33.9-35.7)
College graduate 30.9 (30.1-31.8) 37.7 (36.7-38.8) 38.6 (37.0-40.2) 40.1 (38.7-41.6) 37.1 (36.5-37.8)

Annual household income, $
<20 000 16.0 (14.0-18.0) 21.3 (18.7-23.8) 17.8 (15.6-20.0) 13.9 (11.6-16.3) 17.3 (16.2-18.4)
20 000-34 999 14.2 (12.4-16.0) 16.0 (13.3-18.8) 12.5 (10.3-14.7) 12.2 (9.6-14.8) 13.7 (12.5-14.9)
35 000-49 999 14.1 (12.3-15.9) 12.8 (10.9-14.6) 14.3 (11.6-17.1) 15.1 (12.4-17.7) 14.1 (12.9-15.3)
50 000-74 999 20.5 (18.8-22.3) 18.1 (15.8-20.4) 19.1 (16.7-21.6) 19.2 (17.1-21.3) 19.2 (18.0-20.3)
�75 000 35.2 (33.3-37.0) 31.8 (29.4-34.2) 36.2 (33.6-38.8) 39.6 (36.9-42.3) 35.7 (34.6-36.9)

Metropolitan statusd

Metropolitan 83.4 (81.8-85.0) 84.4 (82.4-86.4) 83.8 (81.8-85.9) 85.9 (83.8-87.9) 84.4 (83.4-85.4)
Non-metropolitan 16.6 (15.0-18.2) 15.6 (13.6-17.6) 16.2 (14.1-18.2) 14.1 (12.1-16.2) 15.6 (14.6-16.6)

Used internet first in most recent health
information search
Yes 61.2 (59.7-62.7) 69.6 (67.6-71.7) 69.4 (66.2-72.5) 74.9 (72.1-77.7) 68.9 (67.8-70.1)

aIncludes all adults who searched for health information regardless of information source (online or other). All values are percentage (95% confidence interval).
bData sources: HINTS 3, HINTS 4 (Cycles 1 and 3), and HINTS 5 (Cycle 1). National Institutes of Health, National Cancer Institute.20

cIncludes all race categories and subcategories for American Indian/Alaska Native, Asian, and Native Hawaiian/other Pacific Islander among respondents
indicating they were non-Hispanic.

dGeographic location (metropolitan vs nonmetropolitan) was defined using the US Department of Agriculture’s 2013 Rural–Urban Continuum Codes, which
distinguish metropolitan counties and nonmetropolitan counties.28
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Table 3. Weighted, unadjusted estimates of adults aged�18 who searched for health or medical information and reported accessing health
information without frustration,a by sociodemographic characteristics, overall and by survey year, Health Information National Trends
Survey (HINTS), 2008-2017, United Statesb

Characteristics

HINTS 3,
January

7–April 27,
2008

(n = 5625)

HINTS 4
HINTS 5,
Cycle 1:
January

25–May 5,
2017

(n = 2593)
Total

(N = 13 907)

Cycle 1:
October 25,

2011–February
21, 2012

(n = 3181)

Cycle 3:
September

6–December
30, 2013

(n = 2508)

Accessed health information without
frustration, %

37.2 (35.3-39.2) 36.1 (33.0-39.1) 37.8 (34.3-41.3) 38.5 (35.0-41.9) 37.4 (35.9-38.9)

Used internet first in most recent health
information search
Yes 40.9 (38.4-43.3) 38.4 (34.2-42.6) 40.3 (35.4-45.1) 38.4 (33.9-42.9) 39.4 (37.3-41.5)
No 31.3 (28.6-34.1) 35.8 (31.0-40.6) 36.5 (30.4-42.6) 42.7 (35.5-49.9) 36.1 (33.6-38.6)
P valuec <.001 .40 .33 .32 .047

Sex
Female 37.4 (35.1-39.6) 36.7 (33.0-40.4) 38.4 (33.7-43.2) 41.0 (36.8-45.1) 38.4 (36.5-40.3)
Male 37.3 (33.8-40.7) 35.6 (30.3-40.9) 37.5 (32.7-42.2) 36.0 (30.3-41.7) 36.5 (34.1-39.0)
P valuec .97 .74 .76 .16 .23

Age, y
18-34 40.4 (35.4-45.4) 33.7 (27.2-40.3) 35.6 (26.0-45.2) 32.8 (23.3-42.3) 35.5 (31.7-39.4)
35-49 38.1 (34.9-41.2) 40.1 (34.7-45.5) 38.7 (31.2-46.1) 44.6 (37.8-51.3) 40.4 (37.4-43.4)
50-64 34.6 (31.8-37.3) 36.4 (33.1-39.6) 37.6 (33.6-41.6) 40.0 (35.5-44.5) 37.4 (35.5-39.3)
65-74 34.4 (30.6-38.1) 35.9 (29.7-42.0) 41.0 (34.4-47.5) 32.8 (26.5-39.1) 35.8 (32.8-38.9)
�75 34.2 (28.9-39.6) 30.3 (23.4-37.1) 41.3 (30.3-52.3) 36.4 (28.0-44.8) 35.7 (31.5-39.9)
P valuec .06 .28 .90 .12 .19

Race/ethnicity
Hispanic 32.3 (25.5-39.1) 32.4 (22.2-42.6) 36.8 (27.6-46.1) 41.0 (31.7-50.2) 36.2 (31.5-40.9)
Non-Hispanic white 37.8 (35.4-40.2) 35.8 (32.3-39.2) 38.5 (34.1-42.9) 37.1 (32.7-41.5) 37.2 (35.4-39.1)
Non-Hispanic black 42.1 (35.1-49.2) 51.3 (40.4-62.3) 41.1 (31.1-51.0) 51.3 (41.0-61.5) 46.6 (41.7-51.4)
Non-Hispanic otherd 34.9 (25.3-44.6) 29.1 (20.6-37.7) 37.3 (25.4-49.2) 30.2 (20.2-40.2) 32.6 (27.6-37.6)
P valuec .20 .04 .90 .048 .001

Education
<High school graduate 27.5 (17.5-37.5) 26.4 (14.3-38.5) 38.2 (25.8-50.6) 38.2 (21.1-55.3) 31.9 (25.5-38.3)
High school graduate 37.1 (32.3-41.9) 31.0 (25.0-36.9) 34.5 (25.9-43.1) 40.3 (32.4-48.2) 35.7 (32.2-39.2)
Some college 37.2 (34.0-40.4) 37.8 (32.1-43.4) 37.9 (30.4-45.5) 40.4 (33.0-47.7) 38.4 (35.3-41.4)
College graduate 40.3 (38.0-42.6) 39.1 (34.6-43.5) 39.5 (35.0-44.1) 36.4 (31.8-41.0) 38.6 (36.5-40.8)
P valuec .03 .11 .81 .74 .18

Annual household income, $
<20 000 31.0 (24.6-37.4) 26.5 (20.6-32.3) 37.8 (28.3-47.4) 35.5 (25.4-45.6) 32.2 (28.2-36.2)
20 000-34 999 31.6 (25.6-37.6) 38.3 (29.6-46.9) 31.8 (24.9-38.6) 36.7 (26.9-46.4) 35.0 (30.9-39.0)
35 000-49 999 36.6 (31.2-42.1) 37.6 (31.5-43.7) 39.4 (28.6-50.2) 43.9 (29.9-57.9) 39.7 (34.5-44.9)
50 000-74 999 37.0 (32.1-41.8) 36.2 (27.4-45.1) 36.5 (28.3-44.7) 37.0 (30.6-43.4) 36.7 (33.1-40.3)
�75 000 42.7 (39.7-45.8) 39.7 (34.6-44.8) 41.3 (35.9-46.7) 40.3 (36.0-44.6) 40.9 (38.6-43.2)
P valuec .001 .02 .40 .76 .001

Metropolitan statuse

Metropolitan 37.6 (35.4-39.8) 36.7 (33.4-40.1) 38.5 (34.8-42.2) 39.0 (35.5-42.5) 38.0 (36.3-39.6)
Non-metropolitan 35.6 (31.4-39.8) 32.8 (25.7-39.9) 34.6 (25.7-43.4) 35.2 (27.1-43.3) 34.5 (30.9-38.1)
P valuec .43 .31 .41 .35 .08

aAccessing health information without frustration is defined as responding “strongly disagree” to the question: “Based on the results of your most recent
search for information about health or medical topics, how much do you agree or disagree with the following statement? You felt frustrated during your
search for the information.” Response options were measured on a 4-point scale, ranging from 1 ¼ strongly disagree to 4 ¼ strongly agree. All values are
percentage (95% confidence interval), unless otherwise indicated.

bData sources: HINTS 3, HINTS 4 (Cycles 1 and 3), and HINTS 5 (Cycle 1). National Institutes of Health, National Cancer Institute.20

cUsing the Wald w2 test of significance for categorical variables, with P < .05 considered significant.
dIncludes all race categories and subcategories for American Indian/Alaska Native, Asian, and Native Hawaiian/other Pacific Islander among respondents
indicating they were non-Hispanic.

eGeographic location (metropolitan vs nonmetropolitan) was defined using the US Department of Agriculture’s 2013 Rural–Urban Continuum Codes, which
distinguish metropolitan counties and nonmetropolitan counties.28
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goal of 45%. The odds of accessing health information with-

out frustration did not change significantly over time among

the population who used the internet for their last search,

controlling for sociodemographic characteristics. From

2008 to 2017, the internet was the most frequently used

source of health information, with physician or health care

provider consistently emerging as the second most frequent

source.

In bivariate analyses, 46.6% of the non-Hispanic black

population reported accessing health information without

frustration. A report published in 2013 on data collected in

late 2012 by the Pew Research Center showed that

non-Hispanic black adults were more likely than adults from

other racial/ethnic groups to use mobile devices to look up

health information and more likely to use social media for

such information.29 Greater use of mobile devices to search

Table 4. Weighted, fully adjusted estimates of adults aged �18 who searched for health or medical information who reported accessing
health information without frustration,a by sociodemographic characteristics and survey year, stratified by source of recent search for health
information, Health Information National Trends Survey (HINTS), 2008-2017, United Statesb

Variable

Model 1: Used the Internet
First for Most Recent

Search (n = 6794)

Model 2: Used a Source Other
Than Internet for Most Recent

Search (n = 4808)
Odds Ratio (95% CI) P Valuec Odds Ratio (95% CI) P Valuec

Overall 0.53 (0.42-0.67) 0.82 (0.54-1.24)
Survey data collection period

2008 1.00 [Reference] 1.00 [Reference]
2011-2012 0.93 (0.74-1.16) .50 1.35 (1.04-1.74) .02
2013 1.03 (0.79-1.33) .83 1.20 (0.85-1.67) .31
2017 0.91 (0.75-1.11) .36 1.61 (1.09-2.35) .02

Sex
Female 1.15 (0.96-1.38) .13 1.03 (0.78-1.35) .86
Male 1.00 [Reference] 1.00 [Reference]

Age, y
18-34 1.00 [Reference] 1.00 [Reference]
35-49 1.34 (1.03-1.73) .03 0.74 (0.48-1.14) .17
50-64 1.12 (0.90-1.39) .30 0.75 (0.47-1.14) .17
65-74 1.22 (0.89-1.67) .21 0.70 (0.45-1.08) .10
�75 1.48 (0.97-2.65) .07 0.99 (0.62-1.57) .95

Race/ethnicity
Hispanic 1.16 (0.87-1.54) .32 0.96 (0.63-1.44) .83
Non-Hispanic white 1.00 [Reference] 1.00 [Reference]
Non-Hispanic black 2.15 (1.55-2.97) .001 1.17 (0.78-1.73) .45
Non-Hispanic otherd 0.92 (0.66-1.28) .63 0.65 (0.39-1.11) .11

Education
<High school graduate 1.18 (0.65-2.15) .58 0.82 (0.50-1.35) .43
High school graduate 1.21 (0.91-1.58) .18 0.69 (0.49-0.97) .03
Some college 1.19 (0.96-1.46) .11 0.81 (0.60-1.09) .16
College graduate 1.00 [Reference] 1.00 [Reference]

Annual household income, $
<20 000 0.66 (0.47-0.93) .02 0.76 (0.50-1.14) .18
20 000-34 999 0.70 (0.51-0.97) .03 0.83 (0.54-1.27) .38
35 000-49 999 0.87 (0.64-1.18) .36 0.91 (0.62-1.33) .61
50 000-74 999 0.78 (0.64-0.96) .02 1.16 (0.80-1.68) .44
�75000 1.00 [Reference] 1.00 [Reference]

Metropolitan statuse

Metropolitan 1.00 [Reference] 1.00 [Reference]
Non-metropolitan 0.93 (0.70-1.24) .63 0.75 (0.54-1.04) .09

aAccessing health information without frustration is defined as responding “strongly disagree” to the question: “Based on the results of your most recent
search for information about health or medical topics, how much do you agree or disagree with the following statement? You felt frustrated during your
search for the information.” Response options were measured on a 4-point scale, ranging from 1 ¼ strongly disagree to 4 ¼ strongly agree. All values are
percentage (95% confidence interval), unless otherwise indicated.

bData sources: HINTS 3 (January 7–April 27, 2008), HINTS 4 (Cycle 1 [October 25, 2011–February 21, 2012] and Cycle 3 [September 6–December 30,
2013]), and HINTS 5, Cycle 1 (January 25–May 5, 2017). National Institutes of Health, National Cancer Institute.20

cUsing the t test of significance, with P < .05 considered significant.
dIncludes all race categories and subcategories for American Indian/Alaska Native, Asian, and Native Hawaiian/other Pacific Islander among respondents
indicating they were non-Hispanic.

eGeographic location (metropolitan vs nonmetropolitan) was defined using the US Department of Agriculture’s 2013 Rural–Urban Continuum Codes, which
distinguish metropolitan counties and nonmetropolitan counties.28
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for health information may, in part, explain why non-

Hispanic black adults in our study reported accessing health

information without frustration more frequently than

other racial/ethnic groups. The differences in accessing

information without frustration by education observed in

2008 were not present in the 2011, 2013, and 2017 HINTS

data. Similarly, differences by income observed in 2008 and

2011 were not present in the 2013 and 2017 HINTS data.

These findings may indicate a closing of the gap in access to

health information by education and income, which coin-

cides with an increase in the use of mobile devices.30

Results from our multivariable analysis among adults who

used the internet first for their most recent search for health

information indicated higher odds of accessing health infor-

mation without frustration among adults aged 35-49 than

among younger adults. This finding is inconsistent with

previous research that generally found younger age to predict

the use of online information sources.31,32 Although research

shows that men may have an easier time than women finding

information and a better experience in doing so,33 we found

no significant differences by sex in accessing health infor-

mation online without frustration. In the current study, non-

Hispanic black adults who used the internet first during their

most recent search for health information were more likely

than non-Hispanic white adults to report accessing health

information without frustration. Non-Hispanic black adults

are more likely than adults from other racial/ethnic groups to

access the internet with mobile devices and are less likely to

interact with the health care system.29,34 Consistent with

previous research, income emerged as an independent pre-

dictor of easily accessing health information online, with

lower odds of accessing health information without frustra-

tion observed among adults with annual household incomes

<$75 000 than among adults with annual household incomes

�$75 000.35,36 To facilitate our interpretation of these

results, we conducted post hoc analyses to examine differ-

ences in the use of information sources (online vs other) by

sociodemographic characteristics. Although we found no

significant differences in information source by sex, the use

of online sources was more frequent among populations who

were younger (vs older), were non-Hispanic white (vs all

other racial/ethnic groups), had higher incomes and educa-

tion levels (vs lower income and education levels), and

resided in metropolitan (vs nonmetropolitan) areas. Our anal-

ysis was restricted to adults who reported using the internet

first for their most recent health information search, which

differs from adults who use other information sources. Fur-

ther research is needed to inform the development of tailored

health information sources for these populations.36,37

Healthy People 2020 objectives acknowledge the impor-

tance of easy access to health information.17 In the past several

decades, the availability of health information through various

sources, notably the internet, has increased dramatically.38,39

However, the emergence of communication technologies and

greater availability of health information do not ensure access

to health information nor do they ensure that said resources are

valid. A 2014 review of research evaluating the quality of

online information resources revealed variability in the quality

of information available, citing concerns about inaccuracy,

incompleteness, and commercial bias.40

Limitations

Our study had several limitations. First, data from HINTS

included in our analyses were cross-sectional. As such, the

observed trends over time do not represent within-respondent

changes. Ascertainment of easily accessing online health

information is challenging in a national survey that is con-

strained by concerns for respondent burden and survey

length. Thus, a second limitation was the use of one survey

item that only partially captured the complex phenomenon of

easily accessing health information online. Although the

Figure. A comparison of the percentage of adults aged �18 (with
95% confidence intervals) who sought health information and
accessed health information without frustration during their most
recent search, by source of health information, Health Information
National Trends Survey (HINTS), 2008-2017, United States.20

Accessing health information without frustration is defined as
responding “strongly disagree” to the question: “Based on the
results of your most recent search for information about health or
medical topics, how much do you agree or disagree with the fol-
lowing statement? You felt frustrated during your search for the
information.” Response options were measured on a 4-point scale,
ranging from 1¼ strongly disagree to 4¼ strongly agree. All HINTS
respondents were asked, “Have you ever looked for information
about health or medical topics from any source?” Those who
responded yes were asked, “The most recent time you looked for
information about health or medical topics, where did you go first?”
Response options for this item included various information sources
(eg, books, brochures, cancer organizations, family, friend, cowor-
ker, physician or health care provider, internet, library, magazines,
newspapers, telephone information line, or unconventional practi-
tioner); responses were dichotomized as internet vs other.
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HP2020 objective to improve ease of accessing information

is measured by the HINTS item about experiencing frustra-

tion during information seeking, the construct of frustration

does not necessarily fully capture notions of ease of infor-

mation access. That is, an information seeker may have chal-

lenges in accessing information without experiencing

frustration. Third, details about the online sources of infor-

mation used were not available. Therefore, these data do not

address the quality of the online information sources encoun-

tered and do not capture the range of online platforms avail-

able to access health information, including patient portals.

Fourth, measures of general literacy, health care literacy,

and English proficiency, which may be related to the

information-seeking experience, were not available in the 4

HINTS data sets that we analyzed. Finally, although the

survey response rates were generally low, they were consis-

tent with response rates reported in other national sur-

veys.41,42 Furthermore, we made a considerable effort to

reduce bias in the data collection and weighting approach.43

Conclusions

Despite a proliferation of health communication technolo-

gies and availability of health information online, the pro-

portion of health information seekers in the United States

who easily access health information online has not met the

HP2020 objective of 45%. Future studies should continue

tracking national progress toward improving ease of access

to health information to inform efforts that make quality

health information available to diverse populations.
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