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Abstract

Background: The Internet offers aviable platform for cost-effective and wide-reaching health interventions. However, littleis
known about use of the Internet to help with diet, weight, and physical activity (DWPA) using anationally representative sample
from the United States.

Objective: To (1) assess the demographic characteristics of people who use the Internet to help with DWPA, (2) assess whether
usage trends changed over time, and (3) investigate the associations between using the Internet for DWPA and health behaviors.

Methods: Dataon Internet users from the 2007 and 2011 iterations of the Health Information National Trends Survey (HINTS),
N=4827 were analyzed using multiple logistic regression to determine the demographic correlates of using the Internet for help
with DWPA. Multiplelinear regression was used to test the associations between Internet use for DWPA and three health behaviors:
fruit intake, vegetable intake, and physical activity.

Results: A larger percentage of Internet users used the Internet for DWPA in 2011 (42.83%) than in 2007 (40.43%). In general,
Internet users who were younger (OR 0.98, P<.001), more educated (OR 1.40, P<.001), married (OR 1.06, P=.03), of aminority
race (non-Hispanic blacks: OR 1.14, P=.02; Hispanics: OR 1.42, P=.01), and who had a higher Body Mass Index (BMI) (OR
1.04, P<.001) were more likely to use the Internet for DWPA. Across survey years, gender was not associated with using the
Internet for DWPA (OR 1.03, P=.12), but there was a significant interaction between survey year and gender (OR 1.95, P=.002);
in 2007, men were more likely to use the Internet for DWPA, but women were more likely to do so in 2011. Using the Internet
for DWPA was associated with more vegetable intake (B=.22, P=.002), more fruit intake (B=.19, P=.001), and more moderate
exercise (B=.25, P=.001), athough the strength of the associations between using the Internet for DWPA and fruit intake and
exercise was weaker in 2011 than in 2007.

Conclusions: Contrary to prior research, our population-level study did not show a pronounced gender difference in the use of
the Internet for DWPA. Our results support theincreasing viability of the Internet as a platform for behavior change intervention,
as a growing percentage of Internet users are turning to the Internet for help with DWPA. Additionally, using the Internet for
DWHPA is associated with better DWPA-related health behaviors.

(J Med I nternet Res 2013;15(8):148) doi: 10.2196/jmir.2612
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Introduction

Poor nutrition and physical inactivity have significant and
negative implications for individuals and society at large. On
the individual level, poor nutrition and physical inactivity are
risk factorsfor obesity, type 2 diabetes, and heart disease [1-4].
On the societal level, unhealthy lifestyles create a heavy
economic burden through largely preventable diseases [5,6].
Thus, focus has turned to prevention, such as modification of
behavioral risk factors to reduce incidence of disease. Many
evidence-based clinical interventions have been developed to
help people manage their diet, weight, and physical activity
(DWPA), and a plethora of open-access and/or commercial
DWPA programs are available via the Internet [7-9].
Internet-delivered programs are unique in their ability to
cost-effectively reach large numbers of users across
geographically dispersed areas, provide anonymity for users
who wish it, and reduce time and travel demandsthat in-person
programs necessitate [ 10,11]. Despite the burgeoning availability
of DWPA programs, few studies have examined their use at a
population level.

The demographic trends in DWPA use provide essential
information to those seeking to develop, implement, and
evaluate Internet-based DWPA programs. Demographic
information providesabasisfor tailored and targeted programs,
which produce better health outcomes than nontailored or
nontargeted programs (see[12] for review). Yet littleiscurrently
known about who uses I nternet-based DWPA programs because
extant usership statistics are based on self-selected samples
from randomized clinical trials (RCTs) and certain commercialy
offered or open-access programs [13-16]. Existing studies
suggest that those who elect to participate in Internet-based
RCTs for diet and weight loss are primarily female, middle
aged, and college educated [13-15]. Specific commercially
offered or open-access programs for DWPA indicate a similar
pattern; for example, a study of the commercial Web-based
weight loss program, The Biggest Loser Club, Australia,
revealed that 86% of the nearly 10,000 enrollees were female,
the majority was of moderate to high socioeconomic status, and
the mean age was 35.7 years [16]. Yet, because these statistics
describe samples of individuals openly seeking enrollment in
an official trial or open-access weight loss program, they may
not reflect the average demographics of ad libitum usership of
the Internet for DWPA, as only a minority of people who visit
awebsite with an RCT enrollment opportunity elect to enroll
[15]. Thus, examining self-selected enrollers in clinical trials
or users of a select few open-access and commercial programs
may not provide complete demographic data of national usage.
Therefore, the first aim of the current study is to document the
demographic profile of those who use the Internet to help with
DWPA using a nationally representative sample.

Regardless of who uses Internet-based DWPA programs, the
viability of the Internet as a platform for wide-reaching health
behavior interventionsis dependent on these programs actually
reaching alarge population of users. However, because no large
nationally representative studies on trends in Internet use for
DWPA have been conducted, it is not known whether Internet
usefor DWPA isincreasing or decreasing. Therefore, the second
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am of our study is to investigate tempora trends in
usership—namely, whether ahigher percentage of Internet users
used the Internet for DWPA in 2011 than in 2007, and whether
there are important demographic differences in usership over
time. Research by the National Telecommunications and
Information Administration indicatesthat overall use and access
to the Internet is increasing; that is, more people had Internet
in their homesin 2010 compared to 2007 and more people had
broadband, indicating faster connection speeds [17].
Additionally, Pew Research Center polls indicate that 81% of
adults used the Internet in 2012 compared to 71% in 2007 [18].
With a broader base of Internet users in general, examining
whether any demographic shifts in users of the Internet for
DWPA occurred between 2007 and 2011 is important, as this
information may inform prospective tailoring or targeting of
future DWPA programs. Thus, we predict that a higher
percentage of Internet users would be using the Internet for
DWPA in 2011 than in 2007. We also examine any changes
over time in the demographics of people who use the Internet
for DWPA.

A third aim of our study is to examine how use of the Internet
for DWPA relates to adherence to DWPA-related behaviors.
To date, no studies have assessed the relationship between ad
libitum use of the Internet for DWPA and health behaviorsin
a nationally representative study. Because the viability of
Internet-based programs depends on their actual association
with health behaviors, we aim to examine whether use of
Internet-based DWPA programsis associated with the key health
behaviors of vegetable intake, fruit intake, and exercise. To
investigate these rel ati onshi ps, we examined data from the 2007
and 2011 iterations of the US National Cancer Institute’s Health
Information National Trends Survey (HINTS).

Methods

Data Source

Thisstudy used datafrom twoiterations of HINTS, administered
in 2007 and 2011. HINTS is a national probability survey of
US adults that assesses usage and trends in health information
access and understanding. By oversampling high minority areas,
HINTS provides greater precision of estimates for minority
subpopulations. HINTS has been administered iteratively, and
publicly accessible datasets from 2003, 2005, 2007, and 2011
are available at the HINTS website [19], along with general
methodological information about the HINTS survey. The 2007
and 2011 iterations both included an item assessing I nternet use
for DWPA; no prior iterations included thisitem. In 2007, two
methods were used for data collection: a random digit dia
telephone survey and a paper and pencil survey. The mailed
survey, but not the random digit dial survey, was used because
it assessed fruit and vegetable intake on the same scale (cups
per day) asthe 2011 survey. The 2007 household response rate
for mailed surveyswas 40.0%, and the 2011 househol d response
rates were 37.9% for the next-birthday selection method (only
the adult whose next birthday is soonest completes the survey)
and 35.3% for the al adult selection method (all adults in
household complete the survey). Moreinformation can befound
in the respective cycles methodology reports [20,21].
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Participants

A total of 3582 individuals completed the mailed survey in the
2007 HINTS, and 3959 individual s completed the 2011 survey.
Of all possible participants, those who had missing dataon using
the Internet for DWPA (32.8%) or key demographic variables
(2.5%) were excluded, resulting in a sample size of 4827 in
demographic analyses. Thosewho had datafor using the Internet
for DWPA but not for health behavior variables were excluded
on an analysis-by-analysis basis, with the greatest missing data
for physical activity (10.5%), and negligible missingness for
vegetableintake (5 participants), and fruit intake (2 participants).

M easures

Demographics

We used participants' self-reports of age, sex, level of education,
and height and weight. We converted height and weight to body
mass index (BMI) scores in which higher scores indicate a
generaly less healthy weight-to-height ratio.

I nternet Use for DWPA

Participants answered one question, “Inthelast 12 months, have
you used the Internet to: Use a website to help you with your
diet, weight, or physical activity?’ with ayes/no response.

Fruit and Vegetable I ntake

Fruit and vegetable intake were each assessed with the question,
“About how many cups of fruit [vegetables] (including 100%
pure fruit [vegetable] juice) do you eat or drink each day?’
Examplesof 1 cup of fruits and vegetables were provided, such
as “1 small apple’ or “3 broccoli spears.” Participants had 7
response options from “none”’ to “4 cups or more”’ such that
higher scores represent greater intake. Fruit and vegetableintake
scores were analyzed separately.

Physical Activity

Physical activity was assessed with the question, “In a typical
week, how many days do you do any physical activity or
exercise of at least moderate intensity, such as brisk walking,
bicycling at aregular pace, and swimming at a regular pace?’
The 8 response options ranged from “none” to “7 days per
week.”

Statistical Analyses

Combining the Datasets

To analyze differences over time, the 2007 and 2011 datasets
were combined using methods employed in prior HINTS
analyses[22]. We modified the procedure for the 2007 and 2011
datasets, and for 2007, we used the mail-only final and replicate

http://www.jmir.org/2013/8/e148/

McCully et d

weights to accurately weight the data based on our exclusive
use of mail surveys.

Analytic Procedure

Multiple logistic regression was used to determine the
demographic correlates of usage of the Internet for DWPA and
to assess whether changes occurred in these demographic
associations over time. Interaction terms between demographic
variables and survey year wereincluded in the model to identify
significant changesin demographic makeup of usersover time.
Multiple linear regression, controlling for demographic
variables, was used to analyze the strength of the relationship
between use of the Internet for DWPA and the health behaviors
of fruit and vegetable intake and physical activity. Interaction
terms between Internet use for DWPA and survey year were
added to the regressions to assess changes acrosstime. Goodness
of fit for al logistic models was assessed with the
Hosmer-Lemeshow (H) test statistic and Tjur’s[23] coefficient
of discrimination (D). A nonsignificant H statistic indicates
good fit, or minimal deviation between observed and predicted
values. The D ranges from 0 (no discriminatory power) to 1
(perfect discriminatory power) and can be interpreted roughly
as the percent shift in predicted versus observed probabilities
compared to a null model. All satistica analyses were
conducted using Stata 12, and a cutoff of P<.05 was used to
determine statistical significance for all analyses.

Results

Demographic Predictor s of Using the I nternet for
DWPA

Age, sex, level of education, BMI, race/ethnicity, and marital
status were examined as demographic predictors of using the
Internet for DWPA. Each increase in level of education (OR
1.40, 95% Cl 1.38-1.42, P<.001) and in BMI (OR 1.04, 95%
Cl 1.03-1.04, P<.001) was associ ated with asignificantly greater
likelihood of using the Internet for DWPA, but each additional
year of age was associated with significantly lower likelihood
of using the Internet for DWPA (OR 0.98, 95% CI 0.97-0.98,
P<.001). Married individuals were more likely than unmarried
individualsto have used the Internet for DWPA (OR 1.06, 95%
Cl 1.02-1.11, P=.03). Both non-Hispanic blacks (OR 1.14, 95%
Cl 1.06-1.23, P=.02) and Hispanics (OR 1.42, 95% Cl 1.20-1.68,
P=.01) were morelikely than non-Hispanic whitesto have used
the Internet for DWPA. Gender was not related to using the
Internet for DWPA (OR 1.03, 95% CI 0.98-1.09, P=.12). See
Tables 1 and 2 for unweighted group sizes, popul ation-weighted
percentages, and means and standard deviations. The logistic
model provided adequate fit, H=3.87, P=.18, D=.065.
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Table 1. Demographic correlates of using the Internet for help with DWPA in 2007 and 2011.
Did not use Internet for DWPA Used Internet for DWPA
2007 2011 2007 2011
n % n % n % n %
Total sample 1462 59.6 1457 57.2 961 40.4 947 42.8
Gender
Mae 878 29.9 630 29.2 640 22.7 309 19.0
Female 584 293 827 28.0 321 17.8 638 23.9
Race/Ethnicity
Non-Hispanic white 1108 47.8 1006 45.6 674 30.3 622 31.2
Non-Hispanic black 137 52 193 6.7 113 4.7 124 4.7
Hispanic 114 6.8 113 56 90 51 100 6.3
Education
Lessthan High school 60 4.6 58 39 22 14 28 2.6
High school graduate 292 141 235 11.5 105 59 93 57
Some college 509 24.1 491 21.0 334 17.8 282 14.0
Bachelor's 359 10.1 378 11.7 303 9.9 346 14.0
Post bacc. 242 6.8 295 9.2 197 54 198 75
Marital status®
Married 848 351 794 33.9 564 24.8 495 225
Single 511 24.2 518 239 313 16.0 351 19.7

M arital statuswas collapsed for simplicity into two categories: married (married or living asmarried) and single (single, divorced, separated, widowed).

Table 2. Demographic and health behavior correlates of using the Internet for help with DWPA in 2007 and 2011.

Did not use Internet for DWPA

Used Internet for DWPA

2007 2011 2007 2011
Mean SD Mean SD Mean SD Mean SD
Age 50.30 16.12 52.74 15.32 44.64 13.44 45.72 13.99
BMI 27.32 6.27 27.40 6.28 28.14 6.60 28,51 6.74
Health behaviors®
Fruit intake 242 1.38 2.38 1.36 2.72 1.36 254 1.36
Vegetable intake 277 131 2.67 1.36 3.03 133 2.88 1.32
Moderate exercise ~ 3.35 184 2.68 221 357 175 281 2.06

8Fruit (N=4816) and vegetable (N=4813) intake reflect cups per day; moderate exercise (N=4062) reflects days per week.

Changesin Use of the I nternet for DWPA

To determine whether more people used the Internet for DWPA
in 2011 thanin 2007, we conducted amultiplelogistic regression
including all of the demographic variables (age, gender, BMI,
education, race, and marital status) and survey year. There was
atrend that Internet usersin 2011 were morelikely to have used
the Internet for DWPA than were Internet users in 2007 (OR
1.05, 95% CI 0.99-1.12, P=.07). The logistic model provided
adeguate fit, H=.46, P=.57, D=.065.

To assess whether the makeup of users had changed between
2007 and 2011, weran separate multiple logistic regressionsin
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which the demographic variables, survey year, and an interaction
term between the survey year and the demographic variable of
interest were entered. Therewas no change acrossyearsin BMI
(OR 1.00, 95% CI 0.99-1.01, P=.98). However, significant
changes between 2007 and 2011 were found for gender (OR
1.95, 95% Cl 1.73-2.19, P=.002), age (OR 0.99, 95% CI
0.98-0.99, P=.003), education (OR 0.91, 95% CI 0.90-.93,
P=.001), and marital status (OR 0.76, 95% CI 0.70-0.84,
P=.007). In other words, users of the Internet for DWPA were
younger, less educated, and morelikely to befemaleand single
in 2011 than in 2007. Additionaly, a lower proportion of
non-Hispanic blacks (OR 0.74, 95% CI 0.66-0.83, P=.008) and
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ahigher proportion of Hispanics (OR 1.38, 95% CI 1.06-1.81,
P=.04) used the Internet for DWPA in 2011 than in 2007,
compared to non-Hispanic whites. All models fit the data
adequately (Ps>.17), and addition of these interactionsimproved
model fit (D=.074).

Health Behaviors Associated With Using the I nternet
for DWPA

In general, people who used the Internet for DWPA in 2011
reported 2.54 cups of fruit intake per day, 2.88 cups of vegetable
intake per day, and 2.81 days of exercise per week (see Table
2). Because we analyzed users of the Internet for DWPA only
among those without missing data on the key variable, we
descriptively checked health behavior means among those who
did not use the Internet at al. In general, people who did not
usethe Internet at all reported 2.27 cups of fruit intake per day,
2.57 cups of vegetableintake per day, and 2.18 days of exercise
per week. The lower levels in heath behaviors among
non-Internet users suggest that our analysis of Internet users
was amore stringent test of the relationship between using the
Internet for DWPA and health behavior.

We tested the associ ations between health behaviors and use of
the Internet for DWPA using 3 multiplelinear regressions, each
controlling for al demographic variables (BMI, age, gender,
education, race, and marital status) as well as survey year.
People who used the Internet for DWPA reported more
vegetable intake (beta=.08, B=.22, 95% CI 0.18-0.27, P=.002),
morefruit intake (beta=.07, B=.19, 95% CI 0.17-0.21, P=.001),
and more moderate exercise (beta=.06, B=.25, 95% CI
0.22-0.29, P=.001) than those who did not use the Internet for
DWPA.

Post hoc analyses were conducted to evaluate whether the
relationships between health behaviors and using the Internet
for DWPA held for minority groups (ie, hon-Hispanic blacks
and Hispanics). For the most part, the same positive pattern
between health behaviors and use of the Internet for DWPA
was observed among Hispanics and non-Hispanic blacks.
However, among Hispanics, use of the Internet for DWPA was
associated with lower exercise (beta=-.05, B=-.20, 95% CI -0.35
to -0.04, P=.03); in 2011, Hispanics who used the Internet for
DWPA reported 2.49 days of exercise per week. Thus, Internet
sites that specifically target Hispanic populations should be
mindful of the somewhat lower exercise adherence levels of
Hispanics seeking information about DWPA from the Internet.

To test whether the relationships between using the Internet for
DWPA and health behaviors changed from 2007 to 2011, we
created interaction terms between use of the Internet for DWPA
and survey year, and added the interaction terms to the
regressions described above. The interaction term was not
associated with vegetable intake (beta=.001, B=.004, 95% CI
-0.08 to 0.09, P=.83) and was negatively associated with fruit
intake (beta=-.07, B=-.25, 95% CI -0.32 t0 -0.19, P=.004) and
with moderate exercise (beta=-.01, B=-.05, 95% CI -0.10 to
0.00, P=.05). Thus, the relationship between using the Internet
for DWPA and eating vegetables was similar in 2011 to what
it was in 2007, but that the relationships between using the
Internet for DWPA and eating fruit or exercising were weaker
in 2011 than in 2007.

http://www.jmir.org/2013/8/e148/

McCully et d

Discussion

Principal Findings

The current study wasthefirst to examine use of Internet-based
DWPA programs in a nationally representative sample of the
United States. In general, US adults who were younger, more
educated, married, with higher BMIs, and nonwhite were more
likely to use the Internet to help with DWPA. The findings for
education and BMI are in line with findings from RCTs and
studies on commercially available or open-access programs
[15,16,24]. While the survey showed that younger people were
more likely to use the Internet for DWPA than older people,
the mean age of userswas 45 (compared to nonusers’ mean age
of 51), which is aso supportive of previous findings. One
surprising finding was that women were no more likely than
men to use the Internet for DWPA, in contrast to the large
percentages of women who enroll in clinical trias and
commercialy available/open-access websites [14-16,25].
However, changes in demographic characteristics of users
changed significantly between 2007 and 2011, with more
females, younger adults, and less educated individuals
representing a larger proportion of more recent users. Thus,
while this gender profile may have changed over time, our
results suggest that men use the Internet for DWPA to a greater
extent than previous research suggests. Another surprising
finding was that non-Hispanic black and Hispanic Internet users
were more likely to have used the Internet for DWPA than
non-Hispanic whites. The changes over time indicate an
increasing proportion of Hispanic users but a decreasing
proportion of non-Hispanic black users. Importantly, these
findingsindicate that the Internet may serve asauseful platform
to help address health disparity gapstraditionally found among
minority groups. At a broad level, the changes in age, gender,
education level, marital status, and race of thetypical user point
to the dynamic nature of user characteristics, and those who
develop and evaluate Internet programs for DWPA should be
aware of changesin usership.

A trend indicated that agreater proportion of Internet usersused
the Internet for DWPA in 2011 than in 2007. This finding
provides support for the increasing viability of the Internet as
a platform that can reach large numbers of geographically
dispersed people. As more people turn to the Internet for help
with  DWPA, developing and evaluating quality,
evidenced-based online programsis of utmost importance.

Importantly, even when controlling for gender, BMI, age, and
level of education, people who use the Internet to help with
DWPA report greater fruit and vegetable intake and more
physical activity than those who do not use the Internet for
DWPA. There are a number of possible explanations for this
finding. First, it may reflect pre-existing differencesin adherence
between those who turn to the Internet for DWPA information
compared to those who do not. That is, those who use the
Internet for DWPA may have greater interest, intent, or
motivation towards DWPA than those who do not seek such
information. Second, using the Internet for DWPA may help a
person better manage heathy behaviors. However, due the
correlational nature of the data, we cannot draw conclusions
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about the nature of the relationship. To address these causal
questions, future studies should examine the relationship
between using the Internet for DWPA and related health
outcomesin alongitudinal, controlled trial.

We also found that despite more people using the Internet for
DWPA in 2011 than in 2007, use in 2011 was associated with
lower adherenceto healthy DWPA behaviorsthan in 2007. One
potential reason for this finding could be the higher availability
of online programs and websites for DWPA; in 2007, it may
have taken higher levels of motivation or intention to seek out
a website or program for DWPA, and this higher level of
motivation may also correspond to better health behaviors. With
the proliferation of Internet sites providing DWPA-related
information, future users of such sites may be expected to have
lower levels of health-behavior adherence than observed in the
past. Of course, another possibility is that DWPA-related
Internet sites are becoming less effective in their provision of
information such that their use leads to lower adherence, but
the correlational nature of our data cannot address this
possibility. As previousdy mentioned, only longitudinal,
controlled trials can assess the effectiveness of current DWPA
Internet sites in improving DWPA behavior.

The US Department of Agriculture and Department of Health
and Human Services recommend that adults consume at least
2 cups of fruit and 2.5 cups of vegetables per day given a
standard 2000-cal orie diet and 150 minutes of moderate physical
activity per week [26]. The average self-reported behavior of
people who used the Internet for DWPA in 2011 exceeded the
recommendations for both fruit and vegetable consumption but
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likely fell below the recommendations for physical activity.
Thus, it could be suggested that people who currently use the
Internet for DWPA use it as a support for generally healthy
dietary habits, but not asatool for improving levels of physical
activity.

Limitations

Although this study was the first to assess user characteristics
and associated behaviors of using the Internet for DWPA with
anationally representative sample, it is not without limitations.
One limitation was the dichotomous nature of our measure for
using the Internet for DWPA; there was no way to ascertain an
individual's level of use (eg, yearly, weekly, daily), nor to tell
thetypeor quality of thewebsite or program they used. Second,
because the 2007 and 2011 HINTS datasets used different
samples, we could not make any longitudinal inferences from
the data. Last, al data are self-reported, so our data on
DWPA-related behaviors cannot be validated against objective
measures.

Conclusion

The current study advances prior research by examining the
demographic and health behavior correlates of Internet use for
DWPA among a nationally representative US sample. As
Internet use grows to near ubiquity in developed countries, our
findings highlight the importance of evaluating Web-based
programs, which may prove effectivein health behavior change.
The Internet represents a viable platform for targeting health
behavior change across alarge and growing audience, and future
research should continue to explore this important topic.

Conflictsof I nterest
None declared.

References

1.

Warburton DE, Nicol CW, Bredin SS. Health benefits of physical activity: the evidence. CMAJ 2006 Mar 14;174(6):801-809
[EREE Full text] [doi: 10.1503/cmaj.051351] [Medline: 16534088]

2. World Health Organization (WHO). WHO technical report series number 916). 2003. Diet, nutrition and the prevention of
chronic diseases (Report of ajoint WHO/FAO expert consultation URL : http://whglibdoc.who.int/trsWHO_TRS 916.pdf
[accessed 2008-07-21] [WebCite Cache ID 5ZUX41f10]

3. HeRJ, Nowson CA, Lucas M, MacGregor GA. Increased consumption of fruit and vegetablesis related to areduced risk
of coronary heart disease: meta-analysis of cohort studies. J Hum Hypertens 2007 Sep;21(9):717-728. [doi:
10.1038/g).jhh.1002212] [Medline: 17443205]

4.  Sofi F, Capalbo A, Cesari F, Abbate R, Gensini GF. Physical activity during leisuretime and primary prevention of coronary
heart disease: an updated meta-analysis of cohort studies. Eur J Cardiovasc Prev Rehabil 2008 Jun;15(3):247-257. [doi:
10.1097/HJR.0b013e3282f232ac] [Medline: 18525378]

5. O'Connell JB. The economic burden of heart failure. Clin Cardiol 2000 Mar;23(3 Suppl):1116-1110. [Medline: 10754775]

6. Dal TM, Zhang Y, Chen Y J, Quick WW, Yang WG, Fogli J. The economic burden of diabetes. Health Aff (Millwood)
2010 Feb;29(2):297-303 [FREE Full text] [doi: 10.1377/hithaff.2009.0155] [Medline: 20075080]

7.  Franz MJ, VanWormer JJ, Crain AL, Boucher JL, Histon T, Caplan W, et al. Weight-loss outcomes. a systematic review
and meta-analysis of weight-loss clinical trials with a minimum 1-year follow-up. JAm Diet Assoc 2007
Oct;107(10):1755-1767. [doi: 10.1016/j.jada.2007.07.017] [Medline: 17904936]

8.  SacksFM, Bray GA, Carey VJ, Smith SR, Ryan DH, Anton SD, et al. Comparison of weight-loss diets with different
compositions of fat, protein, and carbohydrates. N Engl JMed 2009 Feb 26;360(9):859-873 [FREE Full text] [doi:
10.1056/NEJM 0a0804748] [Medline: 19246357]

9.

http://www.jmir.org/2013/8/e148/

Webb TL, Joseph J, Yardley L, Michie S. Using the internet to promote health behavior change: a systematic review and
meta-analysis of the impact of theoretical basis, use of behavior change techniques, and mode of delivery on efficacy. J
Med Internet Res 2010;12(1):e4 [FREE Full text] [doi: 10.2196/jmir.1376] [Medline: 20164043]

JMed Internet Res 2013 | vol. 15 | iss. 8 | e148 | p. 6
(page number not for citation purposes)


http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=16534088
http://dx.doi.org/10.1503/cmaj.051351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16534088&dopt=Abstract
http://whqlibdoc.who.int/trs/WHO_TRS_916.pdf
http://www.webcitation.org/

                                                5ZUX4IfIO
http://dx.doi.org/10.1038/sj.jhh.1002212
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17443205&dopt=Abstract
http://dx.doi.org/10.1097/HJR.0b013e3282f232ac
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18525378&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10754775&dopt=Abstract
http://content.healthaffairs.org/cgi/pmidlookup?view=long&pmid=20075080
http://dx.doi.org/10.1377/hlthaff.2009.0155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20075080&dopt=Abstract
http://dx.doi.org/10.1016/j.jada.2007.07.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17904936&dopt=Abstract
http://europepmc.org/abstract/MED/19246357
http://dx.doi.org/10.1056/NEJMoa0804748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19246357&dopt=Abstract
http://www.jmir.org/2010/1/e4/
http://dx.doi.org/10.2196/jmir.1376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20164043&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH McCully et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Womble LG, Wadden TA, McGuckin BG, Sargent SL, Rothman RA, Krauthamer-Ewing ES. A randomized controlled
trial of acommercial internet weight loss program. Obes Res 2004 Jun;12(6):1011-1018. [doi: 10.1038/aby.2004.124]
[Medline: 15229342]

Saperstein SL, Atkinson NL, Gold RS. Theimpact of Internet use for weight loss. Obes Rev 2007 Sep;8(5):459-465. [doi:
10.1111/j.1467-789X.2007.00374.x] [Medline: 17716303]

Kreuter MW, Strecher VJ, Glassman B. One size does not fit all: the case for tailoring print materials. Ann Behav Med
1999;21(4):276-283. [Medline: 10721433]

Kelders SM, Van Gemert-Pijnen JE, Werkman A, Nijland N, Seydel ER. Effectiveness of a Web-based intervention aimed
at healthy dietary and physical activity behavior: arandomized controlled trial about users and usage. J Med Internet Res
2011;13(2):e32 [FREE Full text] [doi: 10.2196/jmir.1624] [Medline: 21493191]

Wanner M, Martin-Diener E, Braun-Fahrldnder C, Bauer G, Martin BW. Effectiveness of active-online, an individually
tailored physical activity intervention, in areal-life setting: randomized controlled trial. JMed Internet Res 2009;11(3):e23
[FREE Full text] [doi: 10.2196/jmir.1179] [Medline: 19666456]

Anderson-Bill ES, Winett RA, Wojcik JR. Social cognitive determinants of nutrition and physical activity among web-health
users enrolling in an online intervention: the influence of social support, self-efficacy, outcome expectations, and
self-regulation. J Med Internet Res 2011;13(1):e28 [FREE Full text] [doi: 10.2196/jmir.1551] [Medline: 21441100]

Neve MJ, Collins CE, Morgan PJ. Dropout, nonusage attrition, and pretreatment predictors of nonusage attrition in a
commercia Web-based weight loss program. JMed Internet Res 2010;12(4):e69 [ FREE Full text] [doi: 10.2196/jmir.1640]
[Medline: 21156470]

U.S. Department of Commerce: National Telecommunications and Information Administration. NTIA research preview.
2011. Digital nation: expanding internet usage URL : http://www.ntia.doc.gov/files/ntia/publications/

ntia_internet_use report_february 2011.pdf [accessed 2013-07-06] [WebCite Cache ID 6HuFzy1vj]

Pew Research Center. Pew Internet & American Life Project Surveys, March-April. 2000. Internet adoption, 1995 - 2012
URL: http://www.pewinternet.org/trend-data-(adults)/internet-adoption.aspx [accessed 2013-02-20] [WebCite Cache ID
6EZWIWPCY]

National Cancer Institute. 2012. Health Information National Trends Survey (HINTS) URL: http://hints.cancer.gov/
instrument.aspx [accessed 2013-02-20] [WebCite Cache ID 6EZwmGSCC]

Westat. Rockville, MD. Health Information National Trends Survey (HINTS) 2007 final report URL : http://hints.cancer.gov/
docs/HINT S2007Final Report.pdf [accessed 2010-10-08] [WebCite Cache ID 5tKiTZDc5]

Westat. Cycle 1 methodology report. Rockville, MD Health Information National Trends Survey 4 (HINTS 4) URL: http:/
[hints.cancer.gov/docs/HINTSA Cyclel Methods Report_revised Jun2012.pdf [accessed 2013-04-29] [WebCite Cache
ID 6GFNOKUDe]

Rizzo L, Moser RP, Waldron W, Wang Z, Davis WW. NIH Publication No 08-6435. Analytic methods to examine changes
across years using HINTS 2003 and 2005 data URL : http://hints.cancer.gov/docs/HINTS Data Users Handbook-2008.
pdf [accessed 2013-04-30] [WebCite Cache ID 6GGth00qr]

Tjur T. Coefficients of Determination in Logistic Regression Models—A New Proposal: The Coefficient of Discrimination.
The American Statistician 2009 Nov;63(4):366-372. [doi: 10.1198/tast.2009.08210]

Wanner M, Martin-Diener E, Bauer G, Braun-Fahrldnder C, Martin BW. Comparison of trial participants and open access
users of aweb-based physical activity intervention regarding adherence, attrition, and repeated participation. JMed I nternet
Res 2010;12(1):e3 [FREE Full text] [doi: 10.2196/jmir.1361] [Medline: 20147006]

Binks M, van Mierlo T. Utilization patterns and user characteristics of an ad libitum Internet weight loss program. JMed
Internet Res 2010;12(1):e9 [EREE Full text] [doi: 10.2196/jmir.1347] [Medline: 20350926

U.S. Department of Agriculture, U.S. Department of Health and Human Services. Dietary guidelinesfor Americans, 2010.
Washington, DC URL : http://www.cnpp.usda.gov/Publications/DietaryGuidelines/2010/PolicyDoc/PolicyDoc.pdf [accessed
2011-02-08] [WebCite Cache ID 5wM9GjvZ3]

Abbreviations

DWPA: diet, weight, and physical activity
HINTS: Health Information National Trends Survey
RCT: randomized controlled trial

http://www.jmir.org/2013/8/e148/ JMed Internet Res 2013 | vol. 15 | iss. 8| €148 | p. 7

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1038/oby.2004.124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15229342&dopt=Abstract
http://dx.doi.org/10.1111/j.1467-789X.2007.00374.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17716303&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10721433&dopt=Abstract
http://www.jmir.org/2011/2/e32/
http://dx.doi.org/10.2196/jmir.1624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21493191&dopt=Abstract
http://www.jmir.org/2009/3/e23/
http://dx.doi.org/10.2196/jmir.1179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19666456&dopt=Abstract
http://www.jmir.org/2011/1/e28/
http://dx.doi.org/10.2196/jmir.1551
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21441100&dopt=Abstract
http://www.jmir.org/2010/4/e69/
http://dx.doi.org/10.2196/jmir.1640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21156470&dopt=Abstract
http://www.ntia.doc.gov/files/ntia/publications/ntia_internet_use_report_february_2011.pdf
http://www.ntia.doc.gov/files/ntia/publications/ntia_internet_use_report_february_2011.pdf
http://www.webcitation.org/

                                                6HuFzy1vj
http://www.pewinternet.org/trend-data-(adults)/internet-adoption.aspx
http://www.webcitation.org/

                                                6EZwIwPC7
http://www.webcitation.org/

                                                6EZwIwPC7
http://hints.cancer.gov/instrument.aspx
http://hints.cancer.gov/instrument.aspx
http://www.webcitation.org/

                                                6EZwmGSCC
http://hints.cancer.gov/docs/HINTS2007FinalReport.pdf
http://hints.cancer.gov/docs/HINTS2007FinalReport.pdf
http://www.webcitation.org/

                                                5tKiTZDc5
http://hints.cancer.gov/docs/HINTS4_Cycle1_Methods_Report_revised_Jun2012.pdf
http://hints.cancer.gov/docs/HINTS4_Cycle1_Methods_Report_revised_Jun2012.pdf
http://www.webcitation.org/

                                                6GFN0KUDe
http://www.webcitation.org/

                                                6GFN0KUDe
http://hints.cancer.gov/docs/HINTS_Data_Users_Handbook-2008.pdf
http://hints.cancer.gov/docs/HINTS_Data_Users_Handbook-2008.pdf
http://www.webcitation.org/

                                                6GGth00qr
http://dx.doi.org/10.1198/tast.2009.08210
http://www.jmir.org/2010/1/e3/
http://dx.doi.org/10.2196/jmir.1361
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20147006&dopt=Abstract
http://www.jmir.org/2010/1/e9/
http://dx.doi.org/10.2196/jmir.1347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20350926&dopt=Abstract
http://www.cnpp.usda.gov/Publications/DietaryGuidelines/2010/PolicyDoc/PolicyDoc.pdf
http://www.webcitation.org/

                                                5wM9GjvZ3
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH McCully et al

Edited by G Eysenbach; submitted 12.03.13; peer-reviewed by E Anderson-Bill, J Nunez-Cordoba, P Sumbo, J Duncan; comments
to author 12.04.13; revised version received 16.05.13; accepted 11.06.13; published 01.08.13

Please cite as.

McCully SN, Don BP, Updegraff JA

Using the Internet to Help With Diet, Weight, and Physical Activity: Results From the Health Information National Trends Survey
(HINTS

J Med Internet Res 2013;15(8): €148

URL: http://Mmwww.jmir.org/2013/8/€148/

doi: 10.2196/jmir.2612
PMID: 23906945

©Scout N McCully, Brian P Don, John A Updegraff. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 01.08.2013. Thisisan open-access article distributed under theterms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographicinformation, alink to the original publication on http://www.jmir.org/, aswell asthis copyright and licenseinformation
must be included.

http://www.jmir.org/2013/8/e148/ JMed Internet Res 2013 | vol. 15 | iss. 8| e148 | p. 8
(page number not for citation purposes)

RenderX


http://www.jmir.org/2013/8/e148/
http://dx.doi.org/10.2196/jmir.2612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23906945&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

