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Abstract

Objectives—This study aimed to examine discrepancies between self-report methods and 

methodological issues related to sexual risk taking. We examined sexual behaviour assessed via 3-

month electronic recall and by daily electronic reporting among a large cohort of patients 

attending STI clinics.

Methods—STI clinic attenders (N= 628) aged 15 to 60 years reported on demographic 

information (at baseline), penile–vaginal sex acts, condom-unprotected penile–vaginal sex and STI 

history using 3-month recall and daily reports. Additionally, interviewer–participant match related 

to race and gender, as well as study site were considered as covariates.

Results—Concordance between recall and daily reports on penile–vaginal sex was moderately 

strong (Spearman’s r (rs)=0.62; p<0.001). Comparison for reports for condom-unprotected penile–

vaginal sex resulted in a correlation coefficient of 0.61 (p<0.001), also indicating moderately 

strong agreement between the two methods. Two generalised logit models were conducted to 

explain lack of strong concordance in penile–vaginal sex acts and condom-unprotected penile–

vaginal sex. The odds of a female reporting higher frequency of sex in daily reports compared with 

recall were more than two times that of a male. Every five person increase in the number of 
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lifetime sexual partners was associated with five times the odds of a discrepancy in reporting 

methods. Age was also significantly associated with unequal daily versus recall sex frequency 

reporting.

Conclusions—Shifting focus to methodological considerations of technological reports can help 

ensure better investment of resources into sexual health research due to greater understanding of 

the methodological properties of data collection methods.

INTRODUCTION

Precise measurement in science is challenging, and measuring sexual behaviour poses a 

particularly complex set of issues. Such measurements are vital to public health efforts 

aimed at preventing the spread of HIV and other STIs.12 Unlike less private behaviours or 

those that can be inferred via blood, urine or exhalation tests, sexual behaviours are nearly 

always assessed by self-report.3–5 The most common methodological challenges in self-

report involve the length of the reference interval (ie, recall period), frequency of the 

behaviour and method of measurement.6 Although shorter recall periods would seem to 

yield more accurate reports, one study found that 3-month retrospective reports could be as 

accurate as reports for a 1-month reference interval.7 On the other hand, shorter recall 

periods are not necessarily ideal for less frequent behaviour because measurement over a 

short interval may not generalise over weeks or months.6

A review article of sexual behaviour data collected via electronic daily diaries found a 

tendency for people to over-report behaviours when using retrospective methods compared 

with daily diary methods, an exception to this occurred for infrequent behaviours.8 Other 

research has documented that accuracy of the report decreases as frequency of the behaviour 

increases.9–11 An event occurring at a greater frequency may not be reported accurately due 

to digit preference (ie, a tendency to round numbers either up or down)9 and, possibly, the 

social context. The latter may lead to bias in self-reporting, depending on the extent to which 

social desirability or impression management concerns the participant.6

Socially desirable behaviours, such as condom use or STI testing, are more likely to be 

overreported, whereas behaviours that are socially unapproved, such as infidelity or positive 

STI status, are more likely to be under-reported.3–69 Social context and social desirability 

may be an especially important methodological concern in studying adolescent and young 

adult populations. For example, teens and young adults inaccurately recall condom use and 

provide socially desirable answers.12 Such bias may be reduced by using computer-based 

self-report rather than face-to-face interviewing.1314

Given technological advances, improvements in data collection regarding sexual behaviours 

have been notable.6 Several studies have found that computer-based assessments lead to 

higher self-reporting of risky sexual behaviours versus assessments not conducted by 

computer.613–15 However, this is more plausibly due to the self-administration of the survey 

than to its computer-based nature.1617

Although past research on this topic is diffuse, two basic questions have emerged. First, do 

people disclose more when their responses are made privately (as is true for computer-
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assisted methods)? Second, is memory error reduced by daily reporting versus less frequent 

recall? Numerous empirical investigations have amply addressed the first question11141819 to 

find that greater frequencies of sexual behaviours are reported when responses are not made 

to another person. Despite the benefits of data collection systems such as audio computer-

assisted self-interview (A-CASI), accurate reporting of sexual behaviours may be distorted 

because of memory error.320 Daily electronic reporting may improve reliability by using 

shorter recall periods.421 In any case, a comparison of ‘like methods’ (eg, computer-based 

reporting for both the longer period and the daily period) is necessary to draw valid 

conclusions regarding memory error. Studies that compare two different recall periods 

without like methods (eg, one by personal interview and one by a computer-based method) 

are inherently confounded, although several of these have been published.22–26 Moreover, 

existing studies using like methods have been conducted with very small samples, college 

students or both.3–691112 Thus, little is known about this measurement issue from studies 

involving large numbers of people with elevated risk of HIV/STIs. Additionally, little is 

known about the relationship between discrepancies in reporting and the impact of 

demographic and sexual behavioural variables (such as gender, age, sexual frequency) or 

demographic match with the researcher on accuracy of reports.

Accordingly, the purpose of the present study was to examine the discrepancies between 

self-reported sexual behaviours assessed via electronic recall using a 3-month period and 

daily electronic reporting, among a large cohort of patients attending clinics that diagnose 

HIV/STIs. More specifically, we sought to determine whether discrepancies in 3-month 

recall and daily reporting were related to the frequency of sexual activity, history of STI, 

gender, age and/or demographic match with the clinic researcher.

METHODS

Study design and participants

The data are from a study of condom effectiveness against non-viral STIs described 

elsewhere.27 Data collection began in December of 2007 and concluded in April of 2011. 

Briefly, 929 outpatients were recruited from five clinics that treat STIs in three US cities. 

Eligibility criteria included being age ≥15 at two adolescent medicine clinics and age ≥18 at 

three STI clinics, reporting penile–vaginal intercourse in the preceding 3 months, 

willingness to be tested for STIs and written informed consent (assent for patients age <18, 

with a waiver of parental consent).

At baseline and 3-month visits, participants completed an A-CASI to recall penile–vaginal 

events in the previous 3 months and were tested for STIs (see online supplemental file). 

Between visits, participants used a personal digital assistant (PDA) programmed with the 

configurable electronic real-time assessment system (CERTAS; Personal Improvement 

Computer Systems, Reston, Virginia, USA) to provide daily reports on each penile–vaginal 

event in the previous 24 hours. Participants were offered remuneration in gift cards based on 

the study activities completed (maximum amount was approximately US$2.50 per day of 

observation).
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An auditory signal was emitted from the PDA once a day, prompting participants to indicate 

whether they had sex in the past 24 hours; participants were encouraged to enter a PDA 

report of penile–vaginal sexual encounter as soon after the act as possible. This daily 

‘demand’ entry method precluded retrospective data entry into the PDAs. In addition, 

participants were asked to complete a report each time they had sex. To avoid counting the 

same event twice, participants were asked to indicate on the daily report if they had already 

reported the event. Of note, the technology used to capture the daily reports occasionally did 

not record the correct calendar date; about 3.6% of events described in the daily reports had 

unrecoverable calendar dates and were therefore excluded from analysis. All protocol were 

approved by the Institutional Review Board at University of Kentucky (Protocol 

#45927384).

Dataset construction

The original data set contained 17,156 daily sex event reports from 637 participants. 

Duplicate daily reports were removed (765 daily reports; 4.46% of total data) and data from 

seven subjects were removed because these participants did not report any sexual events 

during the study. Daily report data (6 daily reports; 0.03% of total data) from one participant 

was removed because sex frequency information was missing from the participant’s 3-month 

recall data. Erroneous data (eg, false reports) were also removed (1290 daily reports; one 

participant removed completely; 7.52% of total data). The final data set contained 15 095 

daily sex event reports from 628 participants.

Data analysis

Descriptive statistics, including means with SDs for continuous variables and frequencies 

with percentages for categorical variables, were calculated for demographic, interviewer and 

sexual behaviour/history characteristics. These characteristics were stratified by both gender 

and age (divided into tertiles; ages 15–21, 22–36 and >37) and analysed using χ2 statistics 

for categorical variables and independent sample t-tests, one-way ANOVAs and paired-

samples t-tests for continuous variables.

Daily versus recall differences in sex frequency (ie, number of penile–vaginal sex acts) and 

unprotected sex (ie, proportion of penile–vaginal sex acts in which a condom was not used 

from start to finish of sex) were used to assess concordance. The distributions of the raw 

differences were examined, with negative numbers indicating more frequent reporting via 

recall and positive numbers indicating more frequent reporting via daily report. In addition, 

correlation coefficients were calculated to compare daily and recall-based reporting of sex 

frequency and unprotected sex, respectively.

The variable representing difference in number of penile–vaginal sex acts had two modes, 

−1 and 0; therefore, a difference in the range of −1 to 1 was considered to indicate 

‘consistent’ reporting of behaviour. For bivariate and multivariate modelling, the outcome 

variable was separated into three categories: (1) more sex acts reported in daily report than 

recall (ie, difference >1); (2) consistent number of sex acts reported in daily report as in 

recall (ie, −1≤ difference ≤1); and (3) more sex acts reported in recall than in daily report (ie, 

difference<−1).
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On the variable representing difference in proportion of sex acts that were unprotected, 

nearly 13% of participants indicated the exact same proportion of unprotected sex in daily 

report as they did in recall; thus ‘consistent’ reporting of behaviour was defined as equal 

reporting in recall and daily report (ie, indicated by a value of 0 on the difference variable). 

For bivariate and multivariate modelling, the variable was separated into the following three 

nominal categories: (1) higher proportion of unprotected sex reported in daily than in recall 

(ie, difference >1); (2) equal proportion of unprotected sex reported in daily and recall (ie, 

difference=0); and (3) higher proportion of unprotected sex reported in recall than in daily 

(ie, difference <−1).

Covariates, selected a priori, were examined for their association with the outcome using a 

generalised logit model. Final multivariate models were derived using manual backward 

elimination. Analyses were performed using SAS V.9.4 (SAS Institute, Cary, North 

Carolina, USA) and SPSS V.22.0 (IBM, Armonk, New York, USA). A p value less than 0.05 

denoted statistical significance.

RESULTS

The mean age was 30 years (SD=11.3; table 1), though males had a significantly higher 

mean age than females (p<0.001). The majority of the participants identified themselves as 

African American/black (61%). More than half had at least some college education or more 

(55%). The mean number of lifetime sexual partners was 28 (SD=36.3, median=15.0, 

IQR=28.0); males and those age 37 or older had significantly higher median number of 

sexual partners than their counterparts (p<0.001 for both). Nearly half of the participants 

self-reported a history of an STI (43%); females reported history of STI significantly more 

often than males (p=0.018). Twelve per cent of the cohort tested positive for chlamydia, 

gonorrhoea and/or trichomoniasis during participation in the study; females had significantly 

higher odds of testing positive than males (14.4% vs 8.0%; p=0.016).

Agreement between daily and recall reports of sex frequency was moderately strong 

(Spearman’s r (rs)=0.62; p<0.001), as well as the concordance for condom-unprotected 

penile–vaginal sex between the two reporting methods (rs=0.61; p<0.001) (see figures 1 and 

2).

The mean number of sexual events reported via recall was 38 (SD=42.7), while daily recall 

produced a mean of 24 sexual events (SD=27.9; p<0.001). According to daily report, the 

average proportion of sex acts that were unprotected was 0.31, which was significantly lower 

than that reported by recall (0.47, p<0.001).

Based on a generalised logit model, age, gender and number of lifetime sexual partners were 

each significantly associated with degree of consistency between the two reporting methods. 

More specifically, with every 5-year increase in age, subjects were 12% less likely (adjusted 

OR (AOR)=0.88; 95% CI (0.79 to 0.99)) to report higher sex frequency in recall as opposed 

to daily entries compared with equal reporting in the two methods. The odds of a female 

reporting higher frequency of sex in daily reports compared with recall were more than 

twice that of a male (higher frequency in daily reports than recall compared with equal 
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frequency report in both methods: AOR=2.37, 95% CI (1.34 to 4.20); higher frequency in 

daily reports than recall compared with higher frequency in recall than daily reports: 

AOR=2.13, 95% CI (1.39 to 3.25)). Every five person increase in the number of reported 

lifetime sexual partners was associated with subjects being 6–7% more likely to have a 

discrepancy between the two reporting methods (higher sex frequency in daily reports 

compared with equal frequency reports: AOR=1.06, 95% CI (1.01 to 1.12); higher sex 

frequency in recall reports compared with equal frequency reports: AOR=1.07, 95% CI 

(1.01 to 1.13)) (see table 2).

Race, ethnicity, income, education, lifetime and current STI status and race/gender 

participant–interviewer match were not significantly associated with sex frequency reporting 

concordance between the two methods. A generalised logits model was fit with level of 

agreement between daily and recall reporting of condom-unprotected penile–vaginal sex as 

the outcome, but none of the tested covariates had significant association.

DISCUSSION

This study provides new insights regarding discrepancies between two modes of computer-

based reporting of penile-vaginal events, both overall and condom unprotected, among a 

large sample of persons at elevated risk for STIs. Overall, there was a tendency toward 

greater reporting of events and condom-unprotected events via recall than daily report. This 

is consistent with findings reported from a review study published in 2014.8 Recall of sex 

frequency elicited a mean number of 38 events over 3 months, compared with 24 events over 

3 months with daily report. Without a gold standard measure that is not reliant on self-

report, the extent of over- and under-reporting cannot be determined and it cannot be known 

which data collection approach yielded estimates closer to the ‘truth’. Therefore, the focus 

of this analysis is on the discrepancy between the two methods rather than on either 

method’s accuracy. One plausible explanation for the discrepancy identified (ie, fewer sex 

events reported via daily reporting vs recall) could be diary completeness; that is, without 

100% coverage of the days included in the 3-month recall surveys, the diary data would 

naturally indicate less frequent sex. Although diary incompleteness is frequently 

acknowledged as a limitation in estimates generated from daily reports, empirical data 

quantifying and examining correlates with the discrepancy between diary-based data 

collection and recall has been relatively limited. Additionally, demonstrating this 

discrepancy in a high-risk sample such as that used in the current study is certainly a 

strength. Of note, because the unprotected sex measure was based on a proportion rather 

than a count, diary incompleteness would not explain why daily report provided a 

significantly lower proportion (0.31) of unprotected sex acts than recall (0.47).

Beyond revealing that more events were documented by recall than via daily reports, the 

present study also identified circumstances under which such discrepancies were greater. 

Interestingly, in reporting unprotected sex acts, this tendency to over report with recall 

compared with daily was not significantly associated with age, gender, STI history and other 

covariates. However, in reporting sex acts in general, age, gender and number of lifetime 

partners were significant covariates. Although research has shown younger individuals may 

be more comfortable disclosing sexual behaviours and less inclined to under-report,15 we 
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found they were more likely to have discrepant reports than older participants. Women were 

more than twice as likely as men to report a higher number of partners in daily compared 

with recall. This is not surprising given the sexual double standard that persists in US culture 

and prior research indicating that women may underreport sexual behaviours.6 Consistent 

with prior research,9–1126 participants reporting more lifetime sexual partners exhibited 

greater discrepancy; most likely due to the decreased ability to accurately keep track of 

sexual events as occurrences increase. Daily reporting allows the capture of considerably 

more detail about individual events than is practicable via recall. This point is vital when 

event-level analyses are necessitated by research questions.

Interestingly, our findings indicate that individuals may think they are using condoms more 

often than they are. This finding has clinical implications since individuals may be 

underestimating their risk. Additionally, other demographic factors and race/gender 

participant–interviewer match were not significantly associated with sex frequency or 

condom-unprotected reporting concordance between the two methods. Of note, emphasis is 

often placed on gender/race matching in study design for sensitive behaviour elicitation,27 

but our findings may indicate this emphasis is unwarranted. However, our participants were 

completing their reports on an electronic device and perhaps this indirect interaction 

contributed to a difference in effect.

These findings should be taken in the context of the limitations of the study. The data were 

collected several years ago when smartphones and data collection apps were not as widely 

available, hence the use of PDAs. Temporal trends in technology use could affect current 

generalisability of the findings; however, given the increased use of smartphones to collect 

behavioural data in sexual health research,8 the study remains highly relevant as 

methodological issues surrounding dairy-based reporting and recall will be critical to 

understand as technology evolves. Our field faces the absence of a practicable ‘gold 

standard’ for quantifying sexual behaviours. Precisely because there is no such gold 

standard, a study such as this is useful for understanding discrepancies between computer-

based methods for reporting sexual behaviours. Although beyond the scope of the present 

study, additional research is needed to investigate whether and how reporting discrepancies 

relate to subsequent STI acquisition. Moreover, if such a relationship is discovered, then a 

practical question about how to use it will arise since STI clinic attenders do not ordinarily 

furnish daily reports. What is clear for now, however, is that sexual behaviour researchers 

should take steps to enhance compliance with data collection procedures. Additionally, 

shifting focus to methodological considerations of sexual behavioural research can help 

ensure better investment of resources into sex research.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key messages

• There is a need for attention to be paid to methodological issues in sexual 

behavioural research.

• Concordance between daily and 3-month recall of sexual behaviour is low to 

moderate.

• Younger female participants and participants with more lifetime sexual 

partners are particularly likely to have discordant reports in daily versus recall 

of sexual behaviour.

• Individuals may think they are using condoms more often than they are, 

indicating an underestimation of risk that should be considered in clinical 

practice.
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Figure 1. 
Difference in number of reported sex acts based on daily reporting versus 3-month recall.
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Figure 2. 
Difference in reported proportion of sex acts involving condom use based on daily reporting 

versus 3-month recall.
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