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BACKGROUND: People are increasingly presented with medical statis-
tics. There are no existing measures to assess their level of interest or
confidence in using medical statistics.

OBJECTIVE: To develop 2 new measures, the STAT-interest and
STAT-confidence scales, and assess their reliability and validity.

DESIGN: Survey with retest after approximately 2 weeks.

SUBJECTS: Two hundred and twenty-four people were recruited from
advertisements in local newspapers, an outpatient clinic waiting area,
and a hospital open house.

MEASURES: We developed and revised 5 items on interest in medical
statistics and 3 on confidence understanding statistics.

RESULTS: Study participants were mostly college graduates (52%);
25% had a high school education or less. The mean age was 53 (range
20 to 84) years. Most paid attention to medical statistics (6% paid no
attention). The mean (SD) STAT-interest score was 68 (17) and ranged
from 15 to 100. Confidence in using statistics was also high: the mean
(SD) STAT-confidence score was 65 (19) and ranged from 11 to 100. STAT-
interest and STAT-confidence scores were moderately correlated
(r=.36, P<.001). Both scales demonstrated good test-retest repeat-
ability (r=.60, .62, respectively), internal consistency reliability (Cron-
bach’s =0.70 and 0.78), and usability (individual item nonresponse
ranged from 0% to 1.3%). Scale scores correlated only weakly with
scores on a medical data interpretation test (r=.15 and .26, respec-
tively).

CONCLUSION: The STAT-interest and STAT -confidence scales are us-
able and reliable. Interest and confidence were only weakly related to
the ability to actually use data.
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P atients are increasingly presented with medical statis-
tics—that is, statements using numbers to describe the
chance of various events (e.g., “FIBEREX™ lowers your cho-
lesterol by 30%,” “Mammograms lower a woman’s chance of
dying from breast cancer by a third,” “Smokers are 10 times
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more likely to develop lung cancer”). Both the National Cho-
lesterol Education Programs heart risk calculator! and the
National Cancer Institute’s Breast Cancer Risk Assessment
Tool? provide users with quantitative estimates of the chance
of heart disease or breast cancer (e.g., “your chance of breast
cancer in the next 10 years is 0.4%”). Nearly all decision aids
quantify the benefits and harms of different treatment options.

Nonetheless, it is not known whether patients want to see
such statistics, whether they feel confident that they can in-
terpret them, or whether their confidence is justified. The fore-
going issues are important to any one designing patient
communications. If statistics are not wanted—or if patients
do not feel competent interpreting them—readers may ignore
(or be intimidated by) materials with data. On the other hand,
patients who want and expect data may be put off by materials
that shun statistics and appear oversimplified. Finally, the ex-
tent to which confidence relates to ability is crucial. If confi-
dence relates to ability, communicators could encourage those
with too little confidence, and caution those with too much.

Existing measures of interest in and confidence interpret-
ing medical statistics are limited. Interest measures are general
(e.g., “do you want health information”),®>* and measures of
confidence have only been used in the educational setting (e.g.,
asking college students whether the thought of taking another
statistics course makes them “feel sick”).>® We developed
and evaluated 2 new measures to assess attitudes toward med-
ical statistics: interest in knowing them (STAT-interest) and
confidence in one’s ability to understand them (STAT-confi-
dence). In addition, we examined relationships among an
individual’s interest, confidence, and ability to interpret
medical statistics.

METHODS
Scale Development

The STAT-interest and STAT-confidence scales were developed
as part of a larger project to teach people how to interpret
medical statistics. We developed the interest and confidence
items based on our own experience, medical literature reviews,
and advice from experts in statistics, cognitive psychology, and
education at Dartmouth College and Carnegie Mellon Univer-
sity. We revised items based on this feedback. All items un-
derwent extensive pilot testing with patients and members
of the general public (here the focus was on wording and
understandability). Five items assessed interest; 3 items
assessed confidence. According to the Flesch—Kincaid scoring
algorithm (Microsoft Word X-Mac), the items are written at the
eighth grade level.
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Scale Evaluation

Subjects. We recruited 224 English-speaking people from ad-
vertisements in local newspapers (n=104), the White River
Junction VA outpatient clinic waiting area (n=76), and a hos-
pital open house at Dartmouth Hitchcock Medical Center
(n=44). The study was approved by the Dartmouth College
IRB. Patient recruitment materials asked adults age 20 years
and older to help us learn how to give people the information
they need to make good medical decisions. We asked people to
call a research assistant (who confirmed the subject’s age).
Participants were mailed a survey with a stamped return en-
velope. About 7 to 10 days after receipt of their completed sur-
vey, we mailed out a retest survey. Two hundred and twenty
individuals (98%) completed the retest survey. Participants
were paid $25.

Item and Scale Scores. For each item, we calculated the pro-
portion of responses left blank to measure question usability.
To create scores for each scale, we summed the points as-
signed to each response category. Most questions offered
5-level responses ranging from “strongly disagree” (assigned
0 points) to “strongly agree” (4 points) with a neutral middle
category. We reversed the response order for negatively worded
questions. Two questions used different response sets (3 and
4 levels). We revised the scoring for these questions so that all
questions would contribute equally to the aggregate scores. We
assigned the lowest response category “0” points, the highest
category “4” points, and calculated intermediate values for the
middle categories using a simple linear transformation (i.e.,
3-level values were 0, 2, 4, and 4-level values were 0, 1.33,
2.66, 4). Aggregate scores were transformed onto a O to 100
point scale, with higher scores meaning more of the attribute
(i.e., greater interest, greater confidence).

Test-Retest Repeatability. We calculated Pearson correlation
coefficients of the test and retest scores for the 220 people
who completed the retest survey 2 weeks later.

Reliability. We measured the internal consistency reliability
with Cronbach’s o, a measure of how responses to each ques-
tion correlate with responses to all other questions in the scale.

Content Validity. We used feedback of experts in education,
statistics, and cognitive psychology (locally and at Carnegie
Mellon University) to assess the content validity of the meas-
ures, the extent to which the items capture the concept being
measured without missing important aspects of the concept.

Construct Validity. The extent to which a measure actually
captures the intended concept or construct was evaluated by
analyzing responses to 2 additional questions in our survey
meant to capture interest in statistics. The exact questions
were:

“Next time I have to make a decision about my health, I plan to ....

a. Ask my doctor for statistics (yes/no)

b. Track down medical statistics (yes/no)
We hypothesized that respondents with greater interest in sta-
tistics would be more likely to actively try to find statistics
when making medical decisions.
We also sought to learn whether people with greater interest in
medical statistics or great confidence in interpreting them were
better able to interpret medical statistics. Our measure of abil-
ity was the medical data interpretation test.® The 18-item data
interpretation test measures the ability to make sense of and

compare medical statistics about disease risk and risk reduc-
tion. Scores from this test range from O to 100 where higher
scores represent higher abilities. The data interpretation test
was modified early in the study; analyses relating attitudes
to ability include the 175 participants who received the final
version of the test.

Analyses

Means, standard deviations, and frequencies were used to de-
scribe item and scale scores. All comparisons were 2 sided and
were considered statistically significant at P<.05. We used Pe-
arson correlation to assess the association between interest,
confidence, and medical data interpretation skills, analysis of
variance to compare scores in different categories of educational
attainment, and %2 for the construct validity analysis of interest
score quartiles. We used STATA 8.0 (College Station, Tex).

RESULTS

The 224 participants represented a range of ages, incomes,
and formal education although 52% had a college degree
(Table 1). The mean age was 53 (range 20 to 84) years, 48%
were female, and most were white. Tables 2 and 3 show the
basic attributes of the individual items and the aggregate scale
scores. Item nonresponse was low (ranging from 0% to 1.3%)
for the interest and confidence questions.

Interest in medical statistics was fairly high: 94% paid
some attention to medical statistics (36% paid considerable
attention, and 58% a little) and 80% agreed that “to make wise
decisions about my health, it is important to know how to in-
terpret statistics.” The STAT-interest score was normally dis-
tributed with a slight left skew; the mean score was 68 (SD 17),
the median was 70, and scores ranged from 15 to 100. Interest
in medical statistics was high at all education levels: mean
scores were 60 for those with less than a high school educa-
tion, 67 for high school graduates, 71 for college graduates,
and 70 for postgraduates (P=.09).

Confidence in using statistics was also high: 72% thought
statistics were easy to understand, and 79% felt “confident
that I can make sense of medical statistics.” The STAT-confi-
dence scores were normally distributed with a slight left skew;

Table 1. Characteristics of the Study Sample (n=224)*

Mean age (range) 53 (20, 84)
Sex (% women) 48
Race (% white) 95
Household income (%)
< $10,000 8
$10,000 to 24,999 22
$25,000 to 49,999 39
$50,000 to 99,999 22
>$100,000 9
Highest level of education (%)
< High school graduate 6
High school degree 19
Some college 24
College degree 24
Postgraduate degree 28

*Item nonresponse was: 10 (income), 3 (education).
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Table 2. Responses to the STAT-Interest and STAT-Confidence Scales and their ltems (n=224)*

Survey Introduction: “We would like to learn how you feel about medical statistics. Here are some examples of what we mean by medical statistics:

“FIBEREX lowers your cholesterol by 30%”

“Mammograms lower a woman’s chance of dying from breast cancer by a third”’

“Smokers are 10 times more likely to develop lung cancer”

STAT-interest items

Do you usually pay attention to medical statistics in newspapers, magazines,

or TV reports?

To make wise decisions about my health it is important to know how to
interpret statistics.

I want my doctor to give me statistics when explaining tests or treatments.

When I am making a decision, I ask my doctor for medical statistics.

I do not believe in statistics because something will either happen or not

happen to me.

STAT-confidence items

In general, how easy or hard do you find it to understand
medical statistics?

I am confident that I can make sense of medical statistics.
I feel like I do not know how to interpret medical statistics.

Yes, a lot Yes, a little No, skip over
(%) (%) (%)
36 58 6
Strongly Disagree Neither Agree Strongly
disagree (%) (%) (%) agree (%)
(%)
1 4 15 47 33
1 6 15 52 26
4 22 27 33 14
20 40 29 11 1
Very easy Easy Hard Very Hard
(%0) (%0) (%) (%)
11 61 27 1
Strongly Disagree Neither Agree Strongly
disagree (%) (%) (%) agree (%)
(%)
1 12 18 57 12
16 42 25 13 4

the mean score was 64 (SD 19), the median was 65, and scores
ranged from 11 to 100. Confidence in using medical statistics
increased with educational attainment: mean scores were 56
(less than high school), 58 (high school graduate), 70 (college
graduate), and 68 (postgraduate), P<.001.

As hypothesized, respondents with greater interest in
statistics were more likely to say they would ask their doctor
for or try to track down statistics the next time they had to
make a decision about their health (Table 3): 46% of respond-
ents with STAT -interest scores in the lowest quartile said they
would ask their doctor for statistics and 19% said they would
try to track down statistics; in contrast, the corresponding
numbers for respondents with STAT-interest scores in the
highest quartile were 97% and 80%, respectively (P<.001,
both comparisons).

STAT-interest and STAT-confidence scores correlated
only moderately with each other (r=.36, P<.001), suggesting
that these are distinct constructs. Interest and confidence
scores were only weakly correlated with performance on
the medical data interpretation test (r=.26 (P=.006), r=.15
(P=.04)).

DISCUSSION

Proponents of shared decision making often assume that pa-
tients desire to have statistics on the benefits and harms of
medical treatments.!!"'® Nonetheless, the extent to which pa-
tients actually want data—or feel confident in interpreting
them—is unknown, prompting us to develop the new meas-
ures. Such measures are important to help communicators

design materials, and to help judge their impact. Knowing how
people feel about data could lead to tailored messages that
might be more effective. Such measures would also be useful
in the evaluation of educational interventions designed to pro-
mote better data interpretation skills.

We developed 2 new measures for assessing attitudes to-
ward medical statistics. Both measures demonstrated good
psychometric properties: very low item nonresponse; broad re-
sponse ranges; and substantial test-retest and internal con-
sistency reliability. It should be noted that while Cronbach’s a
was “respectable” for both scales,'® a higher internal consist-
ency would be desirable if the scales were used to track indi-
viduals rather than groups.

Three findings emerged from our study: scores on both
the interest in and confidence in interpreting measures were
generally high; interest and confidence are related but distinct
concepts; and neither implies ability.

Our findings need to be interpreted in the light of several
limitations. First, some may disagree with the content of the
measures. We selected items based on our experience, a liter-
ature review, and discussions with experts in education, sta-
tistics, and psychology. While this study suggests that our
questions work well, others may have chosen different items or
wordings. Second, the study participants were a convenience
sample of individuals recruited with an advertisement reading
“help us learn how to provide medical information to promote
wise decision making.” Even though we did not specifically re-
cruit people interested in “statistics,” people interested in
medical information may be different from the general popu-
lation. This makes the (limited) observed relationships
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Table 3. Psychomettric Properties for the Attitudes Toward Medical Statistics Scale

Property Measure Used

STAT-Interest STAT-Confidence

Item nonresponse Proportion not answering question

Mean (range)

Score distribution

Test-retest

repeatability (n=220)

Internal consistency

Mean score (standard deviation), median and range

Correlation of scores at test and retest 2 wk later

Cronbach’s o (goal is 0.7 to 0.8; lower value suggests

0.08% (0% to 0.4%) 0.4% (0% to 1.3%)

68 (SD=17)
Median 70
Range 15 to 100

65 (SD=19)
Median 65
Range 11 to 100

Pearson r=.60 Pearson r=.62

a=0.70 0=0.78

reliability lack of coherence as a scale, and higher value
suggests that items are redundant)
Content validity Initial questionnaires revised based on feedback

from experts in education, statistics, and cognitive

psychology

Construct validity
(interest scale only)
Interest in statistics score

Lowest quartile (15 to 54)
2nd quartile (55 to 69)

3rd quartile (70 to 79)
Highest quartile (80 to 100)

“Next time I have to malee a decision
about my health, I plan to...” (%yes)
Ask my doctor for Track down
statistics (%)* statistics (%)*

46 19
81 49
96 68
97 80

*P<.001 ().
1, correlation coefficient.

between our 2 measures and ability all the more striking.
Third, further study among those with very little formal edu-
cation will be important. Although usability was very good
among participants with less than a college degree (almost
all of these respondents were able to complete every question),
our sample included few respondents with less than a high
school education.

Finally, some may be concerned that the confidence
was only weakly related to ability to use data. Many may
assume that confidence ought to predict ability. We hypo-
thesized that confidence using statistics would be positively
correlated with ability, but did not expect the correlation
to be strong as people with considerable ability might realize
that things can be very complicated (and feel daunted),
while people with little ability might not realize there is a lot
they do not know (and feel inappropriately confident). In our
literature review, we could not find an existing, validated
“confidence using statistics” measure. We did find a few
published studies exploring 2 related concepts: attitudes to-
ward studying statistics, and math anxiety.>® Our hypothesis
about how confidence would relate to ability is supported by
these studies: in each case investigators found a weak to mod-
erate positive relationship between the “confidence”—type
measure (e.g., “the thought of taking another statistics course
makes me feel sick”) and the ability measure (e.g., statistics
course grade).

That confidence was only weakly related to the ability to
use data should serve as a warning to communicators: people
may overestimate their ability to use statistics. Just because
someone expresses interest in viewing data (efforts to let
patients select among a variety of presentation formats are in-
creasingly common), their ability to make sense of the infor-
mation should not be assumed; instead, comprehension
testing should probably be built in to the materials. The best

data in the most preferred format are still useless if people do
not understand them.

The authors would like to thank Baruch Fischhoff, PhD, Car-
negie Mellon University, and Laurie Snell, PhD. Dartmouth
College, for their help in reviewing drafts of instruments.
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