
ABSTRACT

Objective: To estimate the parallel forms reliability of the
paper and pencil and World Wide Web versions of the 1998
Block Health Habits and History Questionnaire (HHHQ)
and to examine the feasibility of older women using the
Web version.

Design: Within a 2-week period, participants completed
both the paper and pencil and Web versions of the HHHQ
and pre- and postsurveys about their comfort level and expe-
rience in using the computer.

Subjects: A convenience sample of 31 white women, aged
58.2 ± 6.3 years, from a rural location were recruited via
direct mail, public service announcements, and public posters.

Variables Measured: The parallel forms reliability of the
HHHQ administered in two different ways and the percep-
tions of the women on their computer use were measured.

Analysis: Dietary data were analyzed using Pearson corre-
lations and paired t tests.Alpha significance level was set at P
≤ .05.

Results: The Web HHHQ had adequate reliability when
compared with the paper and pencil version; paired sample
correlations approximated acceptable coefficients (r > .70),
with only vitamin C (r = .54) and iron (r = .65) falling below
the acceptable standard. Eleven women indicated initial dis-
comfort with the computer,but after the study,only three said
they were uncomfortable completing the on-line survey.

Implications: Internet dietary assessment tools could be a
feasible assessment tool for older women to self-administer.

KEY WORDS: dietary assessment, women, food fre-
quency questionnaire

( J Nutr Educ Behav. 2002;34:S20-S24.)

INTRODUCTION

Since people are living longer, improving the quality of life
for older adults is becoming an area of increasing interest.1,2

Diet is a key factor that affects disease risk and cause of death
from chronic disease3 and is included among the Healthy
People 2010 objectives established by the US Department of
Health and Human Services.4 Consequently, older audiences
are important targets for dietary assessment and accompany-
ing educational programs to address dietary behaviors.5

Because their life expectancy is longer, women are more
vulnerable than men to the effects of disabilities and chronic
diseases.6 With limited health care access, rural older women
are at particular risk for health problems compared with
their urban counterparts.7,8 National dietetic associations in
the United States and Canada direct nutrition professionals
to use health promotion activities and services that help
women adopt desirable nutrition practices for optimum
health,9 but finding ways to reach older women in more
remote, rural areas remains a challenge.

The idea that computers and the Internet may offer an
innovative method for reaching the older adult has captured
the attention of health researchers and World Wide Web
designers alike, who are exploring ways to ease older adults
into using the Internet.10 A US Department of Commerce
report identified that, in 2000, only 26.9% of people over age
50 years used the Internet; however, from 1998 to 2000, per-
sons over age 50 years experienced the highest rates of
growth in Internet use of all age groups.11 Furthermore, older
adults in computer courses that were designed for them have
demonstrated that they are willing to learn about computers
and able to improve their basic computer skills.12 Czaja and
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Sharit also found that actual experience with computers can
modify attitudes toward computers in positive ways, irre-
spective of age or gender.13 Thus, the possibility of using this
technology to provide dietary assessment for older adults in
rural areas is becoming more promising, but valid and reliable
measures will be required before moving forward.

Diet records, 24-hour dietary recall, food frequency ques-
tionnaires, and diet histories are all traditional methods for
collecting dietary information. Each has its benefits and lim-
itations.14-23 The Block Health Habits and History Ques-
tionnaire (HHHQ) (Block Dietary Data Systems, Berkeley,
Calif) is a widely used quantitative food frequency ques-
tionnaire that has been validated against other dietary assess-
ment methods.24-27 A Web version of this questionnaire has
been made available, but its reliability as compared with the
traditional paper and pencil version is unknown.

The investigators initiated this study to estimate the par-
allel forms reliability of paper and pencil and Web versions
of the 1998 HHHQ and to examine the feasibility of admin-
istering it via the Internet to older rural women for dietary
assessment.

STUDY DESIGN

Sample A convenience sample of 31 rural, community-
dwelling/noninstitutionalized women aged 50 to 69 years was
recruited for participation in this study.This sample size had
a power of .88 to .99 to avoid Type II error for the correla-
tions found (.54-.86).Their mean age was 58.2 ± 6.3 years,
mean height was 64.8 ± 2.8 inches, mean weight was 158.2
± 32.3 pounds, and mean body mass index was 26.6 ± 5.6.
Twenty women (64%) indicated that they were in excellent
or very good health, 9 (29%) were in good health, 1 (3%) was
in fair health, and 1 (3%) did not indicate her health status.
All of the women were white.

The investigators recruited women for this project
through local organizations, local media public service
announcements, posters in retail and grocery stores, and a
local Cooperative Extension Service office. Criteria for
inclusion in the study were (a) female between the ages of
50 and 69 years; (b) no presence of chronic disease such as
diabetes or confirmed heart disease that would affect eating
patterns; (c) able to read, write, and speak English; (d) com-
munity dwelling/noninstitutionalized; (e) responsible for
their own food choices; and (f) willing to complete both
paper and pencil and Web-based versions of the HHHQ.The
investigators obtained informed consent according to pro-
cedures approved by an Institutional Review Board.

Procedures for Data Collection The HHHQ contains
a listing of food entries from all of the major food groups.
The development of the paper and pencil version and vali-
dation against one-day to multiple-day food records have
been reported elsewhere.19,24,26Validity has been evaluated at
the individual and group levels via interview and self-admin-

istered techniques.15,26 The 1998 HHHQ was used for this
study in both the paper and pencil and Web forms. It was
developed from the Third National Health and Nutrition
Examination Survey (NHANES III) food intake data.28 The
food list was developed to ensure the inclusion of major
food contributors for African American, Hispanic, and white
populations. Fat-modified food items were included to
improve nutrient estimates of fat intake.29

The content of both the paper and pencil and Web ver-
sions of the HHHQ is identical. Each food entry contains
nine frequency ranges, from two or more per day to never
or a few times per year, as well as a choice of serving sizes.
Pictures of serving sizes are given as a point of reference to
assist in filling out the portion size section of both the paper
and pencil and Web questionnaires. Although the order of
food entries on the paper and pencil and Web versions is
identical, users access the Web version in four sections and
submit responses for each section via the Internet after they
complete each section. In the Web version, “drop-down”
boxes are used for each food item so that the user can “click”
the correct frequency and serving size for each item.

To each participant, the investigators mailed the paper and
pencil HHHQ, an instruction sheet for completing the ques-
tionnaire, and a baseline computer use survey to assess partici-
pants’ownership of, access to,and experience with a computer.
The participants marked the questionnaires with a confiden-
tial identification number so that the investigators could match
the paper and pencil and Web questionnaires by participant.

After participants completed the paper and pencil ver-
sion, they made an appointment and attended a computer
laboratory at a local Cooperative Extension site to complete
the Web version.All participants completed the Web version
from 1 to 2 weeks after completing the paper and pencil ver-
sion.As each woman arrived for her appointment, investiga-
tors collected the paper and pencil HHHQ and the baseline
computer use survey. After a brief orientation session to
cover computer fundamentals, each participant used a com-
puter to complete the demographic data at the beginning of
the Web version of the HHHQ. Women who successfully
entered demographic information using the computer
mouse were allowed to continue filling out the remainder of
the questionnaire without further orientation. The investi-
gators provided additional orientation to any woman who
had difficulty using the computer and computer mouse to
answer the demographic section before they continued
completing the Web questionnaire.No women were dropped
from the study at this point.

After each woman completed the Web version of the
HHHQ, she completed a brief follow-up survey regarding
her comfort level in completing the food questionnaire by
computer. Investigators recorded the time required to com-
plete the Web HHHQ and made anecdotal notes about par-
ticipants’ questions and reactions while using the computer.

Data Analysis The investigators mailed completed paper
and pencil questionnaires for all participants to Block
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Dietary Data Systems for scanning, computer editing, and
analysis. Each participant, however, submitted her own
responses to the Web questionnaire as they were completed
on the Internet. Block Dietary Data Systems conducted the
analysis of the questionnaires off-line to obtain nutrient and
food group values and returned the results to the investiga-
tors on diskette for further statistical analyses.

The investigators removed the dietary data of 2 women
from statistical analysis because of scores outside acceptable
ranges that were provided by Block Dietary Data Systems,
leaving dietary data from a sample of 29 women for estimat-
ing the parallel forms reliability. The investigators analyzed
the dietary data using SPSS (Statistical Package for the Social
Sciences).30 Nutrient values were square root transformed as
needed to improve the bivariate normality of skewed distri-
butions.31 Parallel forms reliability was estimated using Pear-
son correlations to assess individual level agreement between
the paper and pencil and Web versions of the HHHQ. Paired
t tests allowed comparisons of the group means for energy
and nutrients between the paper and pencil and Web ver-
sions.Alpha significance level was set at P ≤ .05.The investi-
gators calculated frequencies for the items on the baseline and
follow-up computer surveys and reviewed and summarized
anecdotal notes of the computer sessions.

FINDINGS AND DISCUSSION

Parallel Forms Reliability Table 1 provides Pearson
product moment correlations between the Web version of
the HHHQ and the paper and pencil version. Pearson cor-
relation coefficients are shown for selected measures of
energy, macronutrients, minerals, vitamins, and daily food
group servings. Coefficients ranged between .54 and .86 for
all dietary variables (median r = .80). These correlations
between the paper and pencil and Web-based versions of the
HHHQ for most of the energy and nutrient measures
approximated acceptable reliability coefficients (≥ .70) per
Nunnally32 and were statistically significant at < .05.

Paired t test values for measures of energy, macronutrients,
minerals, vitamins, and daily food group servings are shown
in Table 2. There were no significant differences in means
between the paper and pencil and Web versions, further sup-
porting the parallel forms reliability of the Web-based version.

Ease of Computer Use Twenty of the 31 women (64%)
who were recruited for the study had a computer at home,
26 (84%) had access to a computer, and 27 (87%) had previ-
ously used a computer. At study baseline, 20 women (64%)
reported being comfortable or very comfortable with the
computer, whereas 11 (36%) were not comfortable. Follow-
ing their experience with completing the HHHQ on the
Internet, only 3 women (10%) indicated that they would not
use the computer at another time to complete a survey.This
experience increased 8 women’s interest (26%) in using
computers, whereas interest stayed the same for 21 women

(68%) and declined for 2 women (6%). All of the women
thought the computer instructions prior to the session were
either helpful or very helpful. The usual length of time to
complete the Web version of the HHHQ was 45 to 50 min-
utes, with a range between 30 and 90 minutes.

Many of the participants appeared to become more com-
fortable with the computer through this computer experi-
ence. Anecdotal notes indicated that the women were gen-
erally able to complete the questionnaire with minimal
assistance from the researchers.The most evident difficulties
in completing the questionnaire were with the “drop-down”
boxes and with hand-eye coordination (eg,“clicking” in the
wrong spot or difficulty in keeping track of location).

The Web version of the HHHQ appears to offer an
acceptable electronic method for gathering dietary informa-
tion from older women in more remote rural areas rather
than administering the paper and pencil version by mail or
telephone interview.The correlation coefficients for nearly
all variables were acceptable (between .54 and .86) and com-
pared favorably to other reproducibility studies that used
food frequency or diet history questionnaires.17,18,33 The only
nutrients for which the correlation coefficients were below
an acceptable standard (r = .70) were iron (r = .65) and vit-
amin C (r = .54), with only vitamin C being markedly
below. These correlations, coupled with the results of the
paired t tests, indicate that data obtained using the Web ver-
sion of the HHHQ were not statistically different from that
obtained using the paper and pencil version. The validity
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Table 1. Pearson Correlations for 1998 Health Habits and History

Questionnaire: Paper and Pencil versus Web Version (n = 29)

Pearson Correlation
Coefficient P Value

Energy and Nutrients

Energy, kcal .79 .0001

Protein, g .84 .0001

Carbohydrates, g .81 .0001

Fat, g .76 .0001

Saturated fat, g .81 .0001

Calcium, mg .84 .0001

Iron, mg* .65 .0001

Vitamin A, IU* .86 .0001

Thiamine, mg* .75 .0001

Riboflavin, mg .73 .0001

Niacin, mg* .74 .0001

Vitamin C, mg .54 .003

Food Group Servings

Grains .80 .0001

Fruits .69 .0001

Vegetables* .68 .0001

Meats* .84 .0001

Dairy* .84 .0001

Fat/sweets .76 .0001

*Square root transformation was performed.
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and reliability of the paper and pencil HHHQ have been
previously established, and the instrument is accepted and
widely used for determining dietary intakes.26,34

Nearly all of the women indicated that they had some
experience using computers and/or the Internet. Most
women indicated that they had a positive experience with
completing the Web-based HHHQ and would consider
doing a similar exercise in the future. These findings were
similar to a study that showed that midlife to older rural
women were able to use the Internet to complete a ques-
tionnaire.35 Three participants, however, noted that they
would prefer not to complete another food questionnaire
using the computer, and two of those participants were the
individuals who had to be dropped from the dietary analysis
sample because they missed answering large numbers of ques-
tions on the Web questionnaire.Thus, there are older adults
for whom the computer might not be a reasonable tool to use
in home or health care settings for assessment purposes.

IMPLICATIONS FOR RESEARCH 
AND PRACTICE

The convenience sampling for this study may have resulted
in a greater number of participants who were already inter-
ested in using computers. Random sampling of women in

this age category might yield women who are not as famil-
iar with or able to use the computer easily. For future work
in research or practice, orientation sessions should be
extended to women who are not computer literate to bring
them to a suitable comfort and skill level. The orientation
should provide sample questions that allow the women to
practice all of the skills needed to fill out the questionnaire
before they are allowed to complete the full survey.

One of the key problems identified by women in this
study was the use of the “mouse.”Although none of the par-
ticipants in this study had significant disabilities, such as
debilitating arthritis of the hand, data input by touching the
computer screen should be considered for a wider audience.

It might be useful for Web-based food frequency ques-
tionnaires such as the HHHQ to include some type of
mechanism to ensure that all questions are completed.The
Web version could prompt participants when specific ques-
tions need to be completed before any responses are
accepted.

The Internet has become a part of the health care system.
Today’s health consumers, including older adults, are becom-
ing more adept at searching the Internet for information.As
more older rural women become familiar with and have
access to the Internet, feedback from Internet dietary assess-
ment tools such as the one used in this study could provide
individualized dietary information.

Table 2. Paired t Tests for Dietary Factors from Paper and Pencil and Web Versions of the 1998 Health Habits and History Questionnaire (n = 29)

Paper and Pencil Web
Mean ± SD Mean ± SD t* Sig (2-Tailed)

Energy and Nutrients

Energy, kcal 1572 ± 635 1605 ± 633 –0.440 0.66

Protein, g 62.6 ± 25.7 63.8 ± 25.5 –0.460 0.649

Carbohydrates, g 204.6 ± 94.4 207.3 ± 96.8 –0.249 0.805

Fat, g 59.2 ± 28.7 61.5 ± 25.0 –0.631 0.533

Saturated fat, g 16.9 ± 8.6 17.8 ± 8.0 –0.908 0.372

Calcium, mg 716 ± 392 723 ± 408 –0.153 0.880

Iron, mg† 14.5 ± 8.3 14.8 ± 8.9 –0.231 0.819

Vitamin A, IU† 14894 ± 12 450 13195 ± 9669 1.073 0.292

Thiamin, mg† 1.3 ± 0.6 1.4 ± 0.7 –0.522 0.606

Riboflavin, mg 1.7 ± 0.9 1.8 ± 0.9 –0.588 0.561

Niacin, mg† 19.7 ± 8.3 20.8 ± 10.5 –0.656 0.517

Vitamin C, mg 108.2 ± 58.9 106.4 ± 52.8 0.181 0.857

Food Group Servings

Grains 4.3 ± 2.4 4.1 ± 2.1 0.564 0.577

Fruits 1.6 ± 0.9 1.8 ± 1.1 –1.226 0.230

Vegetables† 3.7 ± 2.4 3.4 ± 1.7 0.872 0.391

Meats† 1.7 ± 1.0 1.8 ± 0.9 –1.148 0.261

Dairy† 1.3 ± 1.1 1.2 ± 1.1 0.014 0.989

Fat/sweets 2.3 ± 1.5 2.4 ± 1.4 –0.965 0.343

*t statistic for paired differences between means (paper and pencil, Web).
†Square root transformation was performed.
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