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Abstract

Assessment of the frequency of sexual behavior relies on participants’ ability to arithmetically

aggregate information over time and across partners. This study examines the effect of numeracy

(arithmetic skills) on the accuracy of retrospective reports of sexual behavior. For 91 days,

participants completed daily reports about their sexual activity. Participants then completed a

survey on sexual behavior over the same period. The discrepancies between the survey-based and

the diary-based measures of frequency of vaginal and anal intercourse were evaluated. Multiple

regression analysis showed that the discrepancy between retrospective and diary measurements of

sexual intercourse increased with lower numeracy (p=.026), lower education (p=.001), aggregate

question format compared to partner-by-partner format (p=.031) and higher frequency of

intercourse occasions (p<.001). Lower numeracy led to a 1.5-fold increase (adjusted-mean=14.1 to

20.9) in the discrepancy for those using the aggregate question format and a 2.0-fold increase

(adjusted-mean=3.7 to 7.6) for those using the partner-by-partner format.
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INTRODUCTION

Accurate self-report data on individual sexual risk behavior are essential to the evaluation of

HIV prevention interventions. Evaluation of HIV prevention interventions often relies on the

measurement of reduction in sexual risk behaviors, including frequencies and types of

sexual activities and the contexts in which these behaviors occur. The most common source

for risk behavior data is the retrospective survey.

The development of computer-administered self-interview (CASI) methodologies has

improved the way sexual behavior data are collected retrospectively. CASI methodology

affords participants greater privacy than person-to-person interviews for reporting socially
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sensitive health behaviors, like sexual activity; reduces the literacy demands when audio-

enhanced (ACASI) technology is employed; and simplifies the completion of complex

surveys. Question formats that may cue the participant’s recall of sexual activities by

providing a context and focus for recall of their past experiences can also reduce

inaccuracies in self-report data brought about by incomplete recall.

However, even after refinements in survey question format and use of CASI techniques,

substantial error in participants’ retrospective reports of sexual activity remains. [1] While

much of this inaccuracy—both underestimation and overestimation—may be due to recall

bias or self-presentation (e.g., social desirability) bias, an additional source of error may

arise from the difficulties that some participants face when working with numbers that are

implicit in both the recall and integration of information required to answer questions on

sexual risk behavior. Thus, low arithmetic ability may further affect the accuracy of self-

reports of sexual behavior.

Numeracy is defined as the knowledge and skills to apply arithmetic operations using

numbers embedded in printed materials (e.g., balancing a checkbook, computing change or a

tip, or completing an order form). [2] Evidence suggests that many persons have a poor

sense of numbers or difficulty working with numbers to cope with the practical demands of

everyday life. In a large survey of adult literacy, half were either unable to perform

calculations typical of everyday life that involve the use of basic arithmetic skills (primarily

addition) or more than a single basic calculation. Persons who performed low in arithmetic

skills were more likely to have less than a high school education, be of nonwhite race, and

be unemployed. [3-4]

Low numeracy has been recognized as a factor associated with poor adherence with

medication regimens, poor perception of cancer risk and poor quality of life assessment.

[5-11] Similarly, numeracy problems appear to be associated with inaccuracies that occur

when individuals report about their health behaviors, including their sexual activities. Those

who have difficulty working with numbers may face difficulty in recall and integration of

information on their behavior and revert to guessing. For infrequent or irregularly-occurring

behaviors, a recall-and-count strategy is most often employed by respondents. [12]

However, when the frequency of activity exceeds 7 to 10 occurrences, or when recalling

behavior that occurred over a longer time period, research has shown that estimation

strategies are often used for recalled activity. [13-14] Respondents may employ highly

idiosyncratic strategies, of varying accuracy, when reporting details about their sexual

behavior. [15-17]

Several measures have been used to assess health numeracy. Generally, these measures

consist of 3 to 7 items and have focused on the use of probabilities and percentages, [9-10,

18] or the number of pills to be taken per day. [7, 19-20] Longer instruments have been

designed to assess a broader range of skills. [21]

This study examines the effect of numeracy on the accuracy of retrospective self-reports of

sexual behavior. For 91 days, participants completed a daily report (diary) of their sexual

activity and returned the diary by mail the same day. At the end of the 91 days, participants
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completed a retrospective survey on their sexual activity during the diary period and a

measure of numeracy. The accuracy of their retrospective report was judged against data in

their daily-completed reports (diaries). We hypothesized that participants with greater

numeracy would more accurately report in retrospective survey the frequency of their sexual

behavior.

METHODS

Participants and Procedures

Participants were recruited over an 11-month period in 2003, during an ongoing study of the

effects of question format and mode of administration on the accuracy of retrospective

sexual behavior reports. Within 5 days of taking the follow-up survey for the main study,

volunteers returned for personal interviews on recall strategies used in completing their

retrospective reports. Eighty-one (32%) of the 254 subjects invited agreed to participate. The

most common reason given for not participating was time availability (44%).

Details of the recruitment and enrollment procedures of the main study are described

elsewhere. [1] Visitors at two Milwaukee, Wisconsin urban healthcare clinics and an

anonymous HIV testing clinic were invited to complete a one-page questionnaire to

determine their eligibility to participate in a study of the reliability of sexual behavior self-

reports. In the main study, 493 sexually active men and women, 18 years or older, and not in

an exclusive relationship with one partner at enrollment completed a daily diary of sexual

activities for 91 days and returned each report by mail the same day. At the end of the 91-

day period, participants then completed a retrospective survey on their sexual behavior

occurring during the same 91-day period.

Measures

Sexual Activity Diary—A structured daily diary form allowed the separate recording of

all sexual activities for up to two sexual partners, with supplementary forms available for

recording activities with each additional sexual partner on the same day. For days when the

participant had sex, they recorded the date of the activity, and for each partner with whom

they had sex with that day, the number of times that they had vaginal intercourse and anal

intercourse, and the number of times that condoms were used for each type of intercourse.

Overall, 71% of the diaries were postmarked within one mail-collection day of the activity

date and 94% within two days.

Retrospective Sexual Behavior Surveys—After submitting their final diaries for the

3-month period, participants then returned to complete a retrospective survey on their sexual

behavior occurring over the 3-month diary period. Participants completed the retrospective

survey within five days of their final diary—94% completed the survey within two days of

submitting their final diary.

In the retrospective surveys, participants reported their total number of sexual partners, the

number of times that they engaged in each type of sexual activity (anal and vaginal

intercourse), and the number of times that a condom was used during each type of activity

McAuliffe et al. Page 3

AIDS Behav. Author manuscript; available in PMC 2014 June 26.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Participants were randomly assigned to one of six experimental retrospective sexual

behavior survey conditions, representing a combination of one survey question format

(aggregate or partner-by-partner) and one mode of administration (paper questionnaire, non-

audio CASI, audio-enhanced CASI). Respondents provided complete sexual-activity

information for the 3-month period in terms of actual frequencies (i.e., the number of times

that they engaged in vaginal intercourse, or in anal intercourse, and the number of occasions

for which a condom was used). Participants randomized to the “aggregate” survey question

format condition reported their total number of different sexual partners, the total number of

times that they engaged in each type of sexual intercourse, and the total number of times that

a condom was used during each activity summed across all sexual partners or a specific

subgroup of these partners over a 3-month time period. Participants in the “partner-by-

partner” question format condition also reported the number of different partners with whom

they had sex and then, individually for each partner (up to 12), described their sexual

activity (e.g., the number of times that they engaged in vaginal intercourse with partner “X”

in the past 3-month period, and the number of occasions for which a condom was used with

partner “X” in the past 3-month period). Sexual activities with any remaining partners

beyond 12 were reported in the aggregate, separately.

Surveys were administered privately. A facilitator read a set of general instructions to the

participant before starting the survey and was available for further explanation of

instructions or to read questions, if the participant asked for assistance. Among the

participants in the current study, 21 completed the retrospective survey as a self-

administered paper questionnaire, 37 as an audio-enhanced CASI, and 23 as a non-audio

CASI; also, 38 were asked about their sexual behavior in a partner-by-partner survey

question format and 43 in an aggregate question format.

Numeracy—To assess numeracy, three questions were asked that invoke the use of

arithmetic skills typical of those involved when answering questions eliciting frequency

information about recalled sexual behavior. To ensure the content validity of the numeracy

scale, the construction of these questions was guided by a 5-level quantitative literacy model

used in national adult literacy surveys. [3] In a large national population survey, three of the

quantitative literacy levels characterized 78% (22%, 25% and 31%, respectively) of adults.

[3] The questions used to assess numeracy in this study target these levels of quantitative

skills. Figure 1 shows the numeracy questions and the corresponding level of the

quantitative literacy criterion that each addresses.

The first question asked the respondent to assess their ability to add numbers in their mind.

A 5-point response scale (1=poor, 2=fair, 3=moderate, 4=good, and 5=excellent) was used.

A rating of moderate to excellent ability was the targeted response. The second question

describes a task, to calculate a percentage, for which the numbers are stated in the question.

The response to this question was given as a percentage (%), using an open format. The

third question describes a task that involves performing two or more arithmetic operations

(multiplication and addition) sequentially for which the numerical information and the

operations are inferred from the question text. The answer to the third question was given as

a number, using an open format. The numeracy score was calculated by summing the

number of correct or targeted responses for the three numeracy questions—Question 1
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adding numbers in their mind (1=moderate-to-excellent ability, 0=poor-to-fair ability);

Question 2, calculate a percentage (1=correct, 0=not correct); and Question 3, perform a

calculation involving multiple additions and multiplications (1=correct, 0=not correct).

Data Analysis

For each participant, the difference in total numbers of vaginal or anal intercourse occasions

(times) reported in retrospective survey and collectively in their diaries was calculated. The

absolute value of the difference (i.e., ignoring the sign) was calculated to reflect the

magnitude of the difference in either direction. The means and standard deviations for the

magnitude of the difference (discrepancy) between the retrospective and dairy

measurements are presented. Analysis of variance was used to examine the univariate effect

of numeracy on the magnitude of the discrepancy between retrospective and diary reports of

number of vaginal or anal intercourse occasions (times) over the 3-month period.

Multiple regression analysis was performed to test for independent predictors of the

magnitude of the discrepancy between prospective diary-based and retrospective survey-

based measurements of total number of vaginal or anal intercourse occasions over the same

3-month reporting period. The regression model includes indicator variables for partner-by-

partner question format (versus aggregate), for audio-enhanced CASI and non-audio CASI

(versus self-administered paper questionnaire) modes of collection used in the retrospective

surveys, and for interactions. Ordinal covariates included in the model are the numeracy

score, level of education (1=less than high school degree, 2=high school degree or GED or

skills training certificate, and 3=some college), and the number of vaginal and anal

intercourse occasions reported in retrospective survey and in daily diaries over the 3-month

period. To reduce skewness in the magnitude of the discrepancy, the data are square-root

transformed for regression analysis. Adjusted group estimates of the magnitude of the

discrepancy are evaluated at the mean values for other covariates in the regression equation,

and then back transformed.

RESULTS

Participant Characteristics

The sample (60 men and 21 women) had an average age of 38.3 years, and was 58% (n=47)

African-American, 38% (n=31) Caucasian, and 4% (n=3) of other or mixed racial

backgrounds. Fifty-eight percent (n=47) of participants were full-or part-time employed and

27% (n=22) were unemployed but actively seeking job opportunities. The median annual

income was between $10,000 and $20,000. Fifteen percent (n=12) of the sample had less

than a high school education, 36% (n=29) completed high school, GED or technical training,

36% (n=29) had some college education, and 14% (n=11) had completed a college

baccalaureate. The Marlowe-Crowne Social Desirability scale [22] was used to measure the

tendency to reply in surveys in a manner that would be viewed favorably by others. The

mean social desirability score was 17.2 (SD=6.4 on the scale 0 to 33).
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Numeracy

Table 1 presents descriptive statistics for the numeracy items and the calculated numeracy

score. Three numeracy questions ask respondents about counting and working with numbers

in their heads. Twenty-two percent of participants judged their ability to perform basic

addition of numbers in their heads as poor to fair (5% poor, 17% fair) and 78 percent as

moderate to excellent (31% moderate, 32% good and 15% excellent). Thirty-one percent of

subjects determined the correct percentage when asked the question “A raffle awards ten

prizes. Two hundred tickets are entered. What percentage of tickets will win a prize?”.

Twenty-six percent of subjects answered a question that involved multiple additions and

multiplications correctly (“During the 13 weeks of summer, it rained on 3 days during 1

week, on 2 days each week during 5 weeks, on 1 day each week during 3 weeks, and not at

all during 4 weeks. How many days did it rain during the summer?”). These tasks involve

the use of quantitative skills implicit when answering questions elicit reporting about the

frequency of sexual activity over some time period. Eighteen (22%) participants reported

difficulty adding numbers in their heads; 34 (42%) rated their ability to add numbers in their

heads as moderate-to-excellent (able) but were unable to correctly answer either of the other

numeracy questions; 20 (25%) were able to add numbers extemporaneously and, also,

correctly answered one of the two other numeracy questions; and 9 (11%) were able to add

numbers in their heads and, also, answered both of the other numeracy questions correctly.

The mean numeracy score (number of correct or targeted—moderate-to-excellent rating—

responses) was 1.35 (SD=.87, range=0 to 3). The numeracy scores increased with level of

education completed (means, 0.83 with less than high school, 1.24 with high school diploma

or GED certificate, and 1.53 with some college; Spearman’s rho=.29), were higher for

Caucasians compared to other races (means, 1.71 versus 1.12; rho=.30), and higher for men

than for women (means, 1.50 versus .90; rho=.29). However, no demographic characteristic

was found to be an independent predictor of the numeracy score.

Comparison of retrospective and prospective (diary) measures of frequency of sexual
activity

Overall, the magnitude of the difference (ignoring the sign) between the retrospective and

the diary-based measurements of total number of vaginal and anal intercourse occasions

during the same 3-month period had a mean of 19.3 (SD=25.4). Figure 2 presents a Bland-

Altman scatter plot [23] of the difference between the retrospective and prospective

measurements and the average of the measurements for the total number (frequency) of

vaginal and anal intercourse occasions. The 95% limits of agreement between the two

measurements range from a negative −71.2 to 46.9. Figure 2 shows that the differences

trends toward larger negative values (i.e., fewer occasions are reported in retrospective

survey). Figure 2, also shows that the variance of the differences increases with frequency of

activity, suggesting that other factors could account for some of the variation in the

difference between the paired measurements of frequency of intercourse. Table 2 gives the

means, standard deviations and univariate tests of significance of the magnitude of the

difference between participants’ retrospective self-report and their diary (prospective)

measurements of total number of vaginal and anal intercourse occasions over the 3-month

period by experimental survey groups, numeracy score and level of education. The
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unadjusted difference between the retrospective survey and the diary-based measurements of

the number of intercourse occasions was 13 times larger for respondents with lower

numeracy compared to those with high scores (means, 40.3 for numeracy score=0, 18.5 for

numeracy score=1, 16.0 for numeracy score=2, and 2.9 for numeracy score=3, r-squared=.

15, p<.001). The magnitude of the discrepancy was 2 times larger for respondents with less

than high school education compared to those with some college education (means, 33.6 for

less than high school education, 18.9 for high school degree/GED/skills certificate, and 15.4

for some college education, r-squared=.12, p=.001). The relationships of the magnitude of

discrepancy with numeracy and level of education were found to be linear (tests of non-

linearity, p=.74 and p=.62, respectively). The discrepancy between the retrospective survey

and the diary-based measurements of the number of intercourse occasions over the same 3-

month period was larger for respondents who were asked about their sexual behavior in an

aggregate survey question format than those who were asked in a partner-by-partner

question format (means, 23.0 for the aggregate format group versus 5.2 for the partner-by-

partner format group), and larger for respondents who completed the retrospective survey as

a self-administered paper questionnaire than those who completed the retrospective CASI

survey (means, 22.8 for paper questionnaire group,18.6 for audio CASI group, and 17.2 for

non-audio CASI group), but these differences were not statistically significant.

Figure 3 shows the median and interquartile range for the magnitude of the difference in

measurements of total frequency of vaginal and anal intercourse. This figure shows that the

magnitude of the median difference decreased from 32 for those with numeracy score of 0 to

1 for those with a numeracy score of 3.

Effect of numeracy on the discrepancy between retrospective survey and diary-based
measurements

In multiple regression analysis, we examined the effect of numeracy on the magnitude of the

discrepancy between the number of vaginal and anal intercourse occasions reported in

retrospective surveys and in daily diaries over the same 3-month period. The dependent

variable, magnitude of the difference, was square-root transformed for analysis in

minimizing skewness in the data. In addition to the numeracy score, our model included

indicator variables for the partner-by-partner question format and for the ACASI and non-

audio CASI modes of administration of retrospective survey, and interaction terms. The

model also included the two ordinal covariates level of education and the average of the

subject’s total frequency of vaginal and anal intercourse recorded in the retrospective survey

and in the participant’s diaries. Limited by sample size and multicollinearity, interactions

between numeracy and partner-by-partner format and between partner-by-partner format and

modes of administration were included in the model.

Table 3 presents the results of the multivariate analysis for discrepancy between

measurements of frequency of vaginal and anal intercourse over the 3-month period.

Numeracy (t= −2.21, p=.031), partner-by-partner question format (t= −2.20, p=.031), level

of education (t= −3.60, p=.001), and number of vaginal and anal intercourse occasions

reported in survey and diaries (t=13.21, p<.001) were found to be independent predictors of

the magnitude of the discrepancy between the survey-based and diary-based measurements.
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Larger discrepancies were associated with lower numeracy scores, aggregate question

format, lower education, and higher frequency of sexual activity. Neither mode of survey

administration nor any interactions terms were found to be significant. The multiple

regression model explained 75% of the variation (adjusted R-squared=.75, F [9, 71]=27.3,

p<.001) in the magnitude of the discrepancy between retrospective and diary-based

measures of number of sexual intercourse occasions. Table 4 presents the adjusted mean and

95% confidence interval estimates of the magnitude of the discrepancy by numeracy level

and question format. The magnitude of the discrepancy between measurements of the

number of intercourse occasions over the 3-month period increased with lower levels of

numeracy for respondents in both question format groups. For respondents in the aggregate

question format group, the adjusted mean increased from 14.06 for respondents with

numeracy score 3 to mean 20.86 for respondents with numeracy score 0. For respondents in

the partner-by-partner question format group, the adjusted mean increased from 3.72 to 7.55

with lower levels of numeracy.

DISCUSSION

Efforts to improve how participants answer questions about their behavior have focused

primarily on issues of literacy and comprehension, and on reduction in presentation and

recall biases. The use of ACASI methodology, together with the framing of questions about

sexual risk behavior in a “partner-by-partner” format, can improve the accuracy of

retrospective reports compared to traditional self-administered paper questionnaires, which

use question formats that require participants to aggregate their behavior across all partners.

However, even with these refinements, there can be a substantial degree of error in the data.

[1]

The accuracy of a participant’s response to a question on frequency (number of acts) of

sexual activity relies on the ability to both recall the behavior and to count the number of

occurrences. The response may involve counting the number of distinct sexual encounters

with each different partner during the recall period. Thus, the accuracy of response to

questions about frequency of activity relies on the participant’s arithmetic or quantitative

skills (numeracy). No published research has explored the role of numeracy in the accuracy

of retrospective self-reports of sexual behavior.

For 91 consecutive days, participants completed diaries of their sexual activity and returned

the diaries by mail. At the end of the 91-day period, participants then completed a

retrospective survey on sexual activity over the same period, along with a measure of

numeracy. We hypothesized closer agreement between retrospective survey-based and

prospective diary-based measurements of sexual activity among participants with greater

numeracy skills.

To measure numeracy, three questions were asked to assess the type of quantitative skills

used when answering questions about frequency of sexual behavior. Construction of these

questions was guided by a quantitative literacy model that has been used in national adult

literacy surveys. [3] Questions used to assess numeracy targeted three quantitative skill

levels. Because formulation of an answer for a question about the frequency of sexual
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activity is done primarily in one’s mind, the numeracy questions focused on their ability to

add numbers extemporaneously. One question involved calculation of a percentage. Another

question involved calculation of a number where a series of additions and multiplications

were required. The latter type of scenario arises when aggregating activity counts across all

sexual partners. In our sample, 22% of participants rated their ability to add numbers in their

heads as poor to fair (78% moderate-to-excellent), 31% correctly answered a question

involving the calculation of a percentage, and 26% correctly calculated a number involving

a series of inferred additions and multiplications. In comparison, a national survey found

that the three targeted levels of quantitative literacy characterized 78% (22% Level 1, 25%

Level 2, and 31% Level 3) of adults surveyed. [3] The numeracy score was calculated based

on the answers for the three numeracy questions: moderate-to-excellent ability to add

numbers in their heads, correctly calculate a percentage, and correctly calculating a number

involving multiple additions and multiplications. In our sample, numeracy scores increased

with level of education and were higher for Caucasians and men. However, no single

demographic characteristic was found as an independent predictor of the numeracy score.

The numeracy score accounted for 15% of the variance of the magnitude of the difference

between retrospective-based and diary-based measures of the number of sexual intercourse

occasions for the same period. Though numeracy and level of education are correlated in our

sample, in multivariate analysis, we found both to be independent predictors of the

magnitude of the discrepancy.

Our sample of 81 adults was racially diverse, was broadly aged (mean=38 years, range=23

to 73) and included both men and women. Our findings show that the difference between

retrospective and diary (prospective) measurements of frequency of sexual intercourse, even

when adjusted for frequency of sexual activity, education, question format and mode of

administration used in retrospective survey, is greater for participants with low numeracy.

Since disadvantaged populations are frequently the target of HIV prevention programs, low

numeracy may adversely affect efforts to evaluate the efficacy of these programs.

We acknowledge the limitations of this study and the need for caution when interpreting our

findings. With the modest sample size, it was not possible to investigate potential effects of

demographics factors beyond numeracy and education on the discrepancy between

retrospective and diary-based measurements. Additional research with larger samples is

necessary to validate these results. Another limitation of these findings is that both

retrospective- and diary-based measurements are based on self-report data. We are unable to

determine the extent to which these self-report data represent the respondents’ actual

behaviors. Although diaries—near-contemporaneous reports of sexual behavior—were

completed daily and returned by mailed, paper diaries lack completion-time information to

support the prospective validity of the data. Further research utilizing electronic diary

technology could be used to validate the findings. This study investigated the impact of

numeracy on the accuracy of self- and computer-administered retrospective sexual behavior

survey data collected using two commonly used question formats (aggregate and partner-by-

partner).

Retrospective self-reports of sexual behavior commonly used in the HIV research field can

misrepresent the sexual activities of participants of low numeracy. Much of this inaccuracy

McAuliffe et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2014 June 26.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



may be due to the need for participants to aggregate frequencies of behavioral events. Sexual

behavior questions that require participants to aggregate frequency information about their

behavior across partners and over time put a heavy burden on participants with low

numeracy skills. Based on our findings that the framing of questions about the frequency of

sexual behavior in an aggregate format and low numeracy among respondents are associated

with reduced accuracy of retrospective sexual behavior self-report, we recommend that

researchers frame questions about sexual risk behavior in a “partner-by-partner” format to

mitigate the impact of low numeracy in the evaluation of HIV sexual risk behavior reduction

programs. We further recommend that HIV prevention program evaluation take into

consideration numeracy among the participants. With computer-administered interviewing

techniques together with framing of sexual behavior frequency questions in a “partner-by-

partner” format, participants are only asked as many questions as they have different sexual

partners. Further inquiry is needed to see if numeracy impacts data collected in an event

format (e.g., timeline-followback) similarly. Alternatively, diary methodology may avoid

the impact of numeracy in the collection of data on frequency of behavior by eliminating the

need for a participant to aggregate numbers of events across days or weeks. The findings of

this study may also be relevant for other research fields in which behavioral data are

collected in a retrospective manner, as the numbers of times that behavior events occurred.
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Figure 1.
Numeracy Scale Items and Target Levels of Quantitative Literacy.

McAuliffe et al. Page 12

AIDS Behav. Author manuscript; available in PMC 2014 June 26.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2.
Bland-Altman plot of the difference between retrospective and diary-based measures of the

frequency of sexual intercourse occasions over a 91-day period and the average of the two

measures, and the 95% limits of agreement between the two measures.
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Figure 3.
Box plots of the magnitude of errors in retrospective surveys of frequency of sexual

intercourse occasions over a 91-day period when judged against activity recorded in

prospective diaries by numeracy score. Box plots show the median, interquartile range,

outliers, and extreme cases.
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Table 1

Numeracy scale items and summary response characteristics.

N %

Using one of the terms, 1=poor, 2=fair, 3=moderate, 4=good or 5=excellent,
what best indicates your ability to add numbers in your head?

 Poor 4 5

 Fair 14 17

 Moderate 25 31

 Good 26 32

 Excellent 12 15

A raffle awards ten prizes. Two hundred tickets are entered. What percent of
the tickets will win a prize?

 Incorrect 56 69

 Correct 25 31

During the 13 weeks of summer, it rained on 3 days during 1 week, on 2 days
each week during 5 weeks, on 1 day during 3 weeks, and not at all during 5
weeks. How many days did it rain during the summer?

 Incorrect 60 74

 Correct 21 26

Numeracy Score
a

 0 12 15

 1 38 47

 2 22 27

 3 9 11

a
Score is the sum of the number of correct or targeted responses: Moderate-to-excellent ability to add numbers in your head, correct percentage of

winning tickets, and correct number of days it rained.
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Table 2

Univariate analyses of the magnitude of the discrepancy between retrospective survey- and diary-based

measurements of number of vaginal and anal intercourse occasions during the past 3-month period.

Difference in number of vaginal and anal
intercourse occasions

Mean (SD) F
a p

Overall (n=81) 19.3 (25.4)

Question format .86 .36

 Aggregate (n=43) 23.0 (30.1)

 Partner-by-Partner (n=38) 15.2 (18.2)

Mode of Collection .20 .82

 Paper self-administered questionnaire (n=21) 22.8 (31.4)

 Audio-enhanced Computer-administered (n=37) 18.6 (23.0)

 Non-audio Computer-administered (n=23) 17.2 (23.7)

Numeracy score 13.60
b <.001

 0 (n=12) 40.3 (37.6)

 1 (n=38) 18.5 (22.0)

 2 (n=22) 16.0 (21.6)

 3 (n=9) 2.9 (4.3)

Education 10.95
b .001

 Less than a high school education (n=12) 33.6 (24.0)

 High school degree, GED or skills certificate (n=29) 18.9 (21.1)

 Some college (n=40) 15.4 (27.6)

a
Analysis of variance F-test on the square-root of the magnitude of the discrepancy .

b
Linear regression.
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Table 3

Multiple regression analysis of the magnitude of discrepancy between the surveybased and the diary-based

measures of number of vaginal and anal sexual intercourse occasions during the past 3-month period.

Parameter Coefficient
a, b, c t Significance

Partner-by-Partner (PxP) format indicator −.326 −2.20 .031

Non-audio CASI mode indicator −.081 −.80 .423

Audio CASI mode indicator −.041 −.41 .682

PxP Non-audio CASI interaction .132 1.23 .221

PxP Audio CASI interaction .102 .89 .375

Number of intercourse occasions .781 13.21 .000

Numeracy
d −.185 −2.21 .031

PxP Numeracy interaction .235 1.80 .076

Education
d −.216 −3.60 .001

a
Square-root of the magnitude of the discrepancy.

b
Adjusted R2 = .75; Kolmogorov-Smirnov Test for Normal distribution of residuals with Lilliefors significance level, p=.20; Collinearity:

Condition Index=14.7, minimum tolerance=.14.

c
Standardized coefficient.

d
Numeracy (ordinal): 0, 1, 2, 3; Level of education achieved (ordinal): 1=less than high school education, 2=high school degree, GED or Skills

training certificate, 3=some college.
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Table 4

Adjusted mean magnitude of discrepancy between the survey-based and the diarybased measures of number of

vaginal and anal sexual intercourse occasions during the past 3-month period.

95% Confidence Interval

Question Format Numeracy Score Mean
a, b

Lower Bound
b

Upper Bound
b

Aggregate 0 20.86 14.04 29.03

Aggregate 1 18.44 12.56 25.46

Aggregate 2 16.18 10.00 23.83

Aggregate 3 14.06 7.15 23.28

Partner by Partner 0 7.55 2.68 14.90

Partner by Partner 1 6.13 2.34 11.69

Partner by Partner 2 4.85 1.72 9.56

Partner by Partner 3 3.72 0.90 8.46

a
Covariates in the model are evaluated at the mean values: Number of intercourse occasions in past 3-month period = 34.6975, Audio-enhanced

CASI indicator = .4568, Non-audio CASI indicator = .2840, Partner by Partner(PxP) with Non-audio CASI interaction = .1358, PxP with Audio-
enhanced CASI interaction = .1975, and Education (1=Less than high school (HS) degree, 2=HS degree / GED / Skills certificate, 3=Some college)
= 2.3457.

b
Back transformed to the original scale.
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