
Diaries for Observation or Intervention of Health Behaviors:
Factors that Predict Reactivity in a Sexual Diary Study of Men
Who Have Sex with Men

Michael E. Newcomb* and Brian Mustanski
Department of Medical Social Sciences, Northwestern University Feinberg School of Medicine,
Chicago, IL

Abstract

Background—Behavioral diaries for observation of health-related behaviors assume absence of

reactivity (i.e., change in behavior resulting from observation), while self-monitoring diaries

maximize reactivity for behavior change. Little is known about when and for whom behavioral

diary studies become self-monitoring interventions.

Purpose—This study evaluated the moderating effects of social cognitive variables on reactivity

in sexual risk behavior and risk appraisals in a diary study of men who have sex with men (MSM).

Methods—143 MSM completed weekly online sexual diaries for three months. Analyses were

conducted with Hierarchical Linear Modeling.

Results—There was no evidence of reactivity for the sample as a whole. Social cognitive

variables (e.g., risk reduction motivation, condom use intentions, and social norms) moderated

reactivity in study outcomes. For example, more highly motivated MSM experienced declines in

serodiscordant unprotected anal intercourse over time.

Conclusions—Effectiveness of behavioral self-monitoring strategies may vary depending on

social cognitive domains.
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Behavioral diaries are widely-used as a method for observing health-related behaviors, and

this approach has been implemented to identify predictors and correlates of myriad health

related outcomes (1). In addition to their use as a survey methodology, behavioral diaries are

frequently used in clinical interventions as self-monitoring tools for health-behavior change

(2-4). In fact, a Pew Research Poll conducted in 2012 reported that 69% of adults in the

United States track at least one health related behavior (5). However, while the
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implementation of behavioral diaries as either an observational or intervention tool is

analogous, observational and self-monitoring paradigms make opposing assumptions.

Observational diary studies assume an absence of participant reactivity (i.e., systematic

change in responding resulting from repeated assessment), while diaries as self-monitoring

tools attempt to maximize reactivity and assume that participants will change their behavior

through the act of observation. There has been a dearth of research testing these

assumptions, and it remains unclear when and for whom behavioral diary studies become

self-monitoring interventions.

Behavioral diaries have been utilized to observe prospective engagement in a variety of

health behaviors and outcomes, including medication adherence and compliance (6, 7),

disease symptom management (8, 9), diet and food intake (10, 11), dimensions of affect

(12-15), substance use (16-18), and sexual behavior (13, 14, 19-22). Several variations of

this methodology, including daily and weekly diaries, have been described in the literature

with follow-up periods of various durations (e.g., one month to six months) (22, 23).

Research has suggested that prospective behavioral diaries may be more accurate than

retrospective surveys in estimating frequency and patterns of health-related behaviors,

particularly when there is substantial within-persons variability in the outcome of interest

(23, 24). The increasing ubiquity of the Internet in the 21st century has allowed researchers

to conduct behavioral diary studies entirely online, which has greatly improved the

efficiency of this design and reduced participant burden (1, 23). The issue of minimizing

participant reactivity is critical in using this methodology to observe behavior, and numerous

studies have tested for systematic increases or decreases in behaviors over the course of the

diary completion period (e.g., 19, 22, 25, 26). Most of these studies have found that

behavioral reactivity during the assessment period is negligible. In fact, studies have found

little evidence for reactivity in methodologies that administer assessments even more

frequently than daily diaries (27), such as ecological momentary assessment (28). However,

these approaches only study sample-wide effects of reactivity, and with such analyses a null

result could represent a combination of some participants increasing their behaviors over

time while others showing decreases. To our knowledge, no studies have explored

moderators of reactivity in diary studies.

Behavioral diaries have frequently been used to study predictors and correlates of sexual risk

behavior in men who have sex with men (MSM) (22, 23), a population that is substantially

impacted by HIV/AIDS in the United States (29, 30). Sexual behavior diaries have been

found to more accurately estimate frequency of condom use than retrospective surveys (23,

24), and this methodology has helped to shed light on mixed findings for the association

between various risk factors and unprotected sex (e.g., alcohol use and online partner

seeking) (31-33). A recent study investigated reactivity in sexual risk behavior among MSM

enrolled in a web-based sexual behavior diary study (22). In this study, participants in a no

diary control condition increased their number of unprotected anal sex acts during the study

relative to participants completing sexual behavior diaries. However, more research is

needed to determine whether certain MSM are more likely to experience reactivity than

others and whether these MSM actually show reductions in sexual risk behavior over time,

which would suggest that diaries may be a viable tool for promoting behavior change. If

sexual behavior diaries do in fact facilitate reductions in sexual risk behavior, this
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methodology could provide a low cost and efficient means to reduce risk of HIV infection in

this at-risk population.

Behavioral self-monitoring strategies are also frequently used in clinical interventions to

produce health-behavior change (e.g., behavioral weight loss). Social Cognitive Theory of

self-regulation (34) describes the process by which individuals monitor their behavior over

time for the purpose of enacting and maintaining behavior change. Self-regulation is

dependent upon self-monitoring, including the fidelity, consistency and proximity of self-

monitoring to the target behavior. Applied to HIV risk behavior, Fisher and Fisher's (35)

Information, Motivation and Behavioral Skills (IMB) Model integrates aspects of Social

Cognitive Theory (36) and Theory of Reasoned Action (37) to describe the social cognitive

processes that influence HIV preventive behaviors. The IMB Model asserts that the

fundamental determinants of engaging in HIV preventive behaviors are the combined effects

of having HIV-related information and prevention knowledge, motivation to reduce risk, and

behavioral skills to engage in preventive behaviors. Moreover, multiple factors influence

motivation to reduce sexual risk, including intentions to use condoms during sexual

encounters, social norms of condom use, appraisals of the degree of risk associated with

unprotected sex, and the perceived severity of the consequences of sexual risk. Finally, the

IMB Model discusses the importance of sexual risk-reduction skills, which have typically

been measured in the literature as condom use self-efficacy (e.g., 38). Individuals must

possess the belief that they are capable of drawing on their knowledge and utilizing risk

reduction skills in multiple contexts in order to consistently engage these skills. As such, it is

possible that simple observation of behavior may not be sufficient for individuals to engage

in behavior change without the presence of social cognitive processes that would promote

behavior change during self-monitoring.

In order for behavioral diaries to be utilized as effective observational tools, one must limit

the effect of reactivity on behavior. On the other hand, self-monitoring tools that promote

health-behavior change attempt to maximize reactivity to reduce problem behaviors. A

critically important, and often overlooked, consideration in assessing behavior change in

observational and self-monitoring studies is the manner in which researchers frame study

goals to participants. For example, describing a study as a self-monitoring intervention may

elicit the expectation in participants that the target behavior will or should change.

Unfortunately, manuscripts most often do not report how studies were framed for

participants, which renders it difficult to assess this possibility. In terms of sexual risk

behavior, it remains unknown at what point sexual behavior diaries cease to be an

observational tool and become a self-monitoring intervention strategy. Despite calls to

examine the utility of self-monitoring and diary approaches to change sexual risk behavior

in MSM (39), this approach has been under-utilized to date. Furthermore, little is known

about the factors that influence successful sexual risk behavior change during self-

monitoring in this population, including whether individuals with certain characteristics are

more successful than others.

The current investigation aimed to: 1) examine whether sexual risk behavior (i.e.,

unprotected anal intercourse (UAI) and serodiscordant UAI) and risk appraisals changed

systematically over the course of a three-month weekly diary study (i.e., participant
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reactivity); and 2) investigate whether social cognitive processes moderated reactivity in

behavior and risk appraisals over time. In accordance with previous research, we

hypothesized that there would not be evidence of reactivity in responding for the sample as a

whole. Based on Social Cognitive Theory (36) and the IMB Model (35), we hypothesized

that MSM who had more HIV knowledge, were higher in risk reduction motivation, had

stronger condom use intentions, had more supportive norms of condom use, reported higher

perceived severity of HIV infection and had higher self-efficacy would show a larger

decrease in reported sexual risk, and a larger increase in risk appraisals (i.e., perceived risk

of sexual encounters), over time compared to those with lower scores on each of these

constructs. While these hypotheses are specific to HIV risk behaviors, our examination of

social cognitive factors as moderators of reactivity has broad implications for the use of

diaries for monitoring and changing behaviors in many domains of behavioral medicine.

Methods

Participants

One hundred forty-three ethnically diverse MSM were enrolled in a prospective diary study

of sexual behavior. The mean age of the sample was 27.53 (SD = 7.33) with an age range of

16-40 years. At the time of enrollment, 9.1% were under age 18. Six participants did not

report any sexual behavior during the 12-week assessment period, leaving an analytic

sample of 137 MSM. There were no significant differences between the full and analytic

samples on any of the measured demographic characteristics. See Table 1 for full

demographic description of the sample.

Procedures and Design

Participants were recruited online via advertisements posted on Craigslist and Facebook.

Inclusion criteria were: (1) oral/anal sex with a man during the previous 6 months, (2)

between the ages of 16 and 40 years, (3) not in a sexually monogamous relationship, and (4)

HIV-negative or unknown serostatus. Inclusion criteria were utilized to increase the

likelihood that participants would have multiple sexual encounters/partners during the

assessment period and to examine risk factors for sexual risk behavior from a primary

prevention perspective in the developmental and racial groups that are currently at highest

risk for HIV acquisition. The protocol was approved by the Institutional Review Board

(IRB) with a waiver of parental permission under 45 CFR 46.408(c) for participants aged

16–17 (for more information on relevant IRB issues in conducting research with sexual

minority minors, see 40). All participants were provided with an information sheet that

detailed key information regarding research subjects' rights and issues related to

confidentiality. Capacity of minor participants to assent was determined by administering

four multiple choice questions based on this information during the eligibility screener that

evaluated participants' ability to: (1) name things they would be expected to do during the

study, (2) explain what they would do if they no longer wished to participate in the study,

(3) explain what they would do if they experienced distress during the study, and (4) identify

potential risks for participating in the study (41, 42).
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Participants were told that the purpose of the study was to learn more about factors that put

men at risk for HIV (i.e., an observational study rather than a self-monitoring intervention).

Participants completed baseline measures of between-subjects variables (i.e., demographics

and social cognitive variables) before beginning weekly sexual behavior diaries. Weekly

diaries were completed for 12 weeks. Each diary survey detailed the specific activities of up

to three sexual encounters from the previous week and situational variables associated with

these encounters (e.g., partner and relationship characteristics). Participants received email

reminders each week and had 48 hours to complete each diary. All questionnaires were

completed online. Participants were paid up to 60 dollars for participation, pro-rated for

participation level. On average, participants completed 83.7% of all diary surveys. To avoid

multiple enrollment of the same participant, contact information was cross-referenced

against: date of birth, age, race/ethnicity, geographic location, additional contact

information, and IP address. Online advertisements and the eligibility screener did not

indicate the necessary requirements for eligibility in order to minimize the potential for

faking eligibility (43).

Measures

General Demographics—The demographic questionnaire assessed participants' age,

race/ethnicity, self-reported sexual orientation, and geographic location.

HIV/AIDS Knowledge Questionnaire (HIV-KQ-18; 44)—The HIV-KQ-18 is an 18-

item true-false self-report instrument assessing knowledge of transmission and prevention. It

demonstrates strong internal consistency, test-retest stability, and correlations with other

measures of HIV knowledge. The HIV-KQ-18 has been successfully used with young adults

(45) and MSM (46). Four additional items were added to assess MSM-specific HIV

knowledge, and example items included, “A person cannot get HIV from having sex with

someone who is HIV-positive but has an undetectable viral load” and “A person cannot get

HIV from being the ‘top’ or insertive partner during anal sex.” Cronbach's α in this sample

(including additional items) was .73 and the mean number correct was 17.80 (SD = 3.12), or

81% correct on average with a standard deviation of 14%.

HIV/AIDS Motivation and Behavioral Skills (38)—This is a 17-item self-report

measure that assessed: Motivation (i.e., intentions to use condoms, risk reduction

motivation), Social Norms (i.e., partners', friends', and family members' opinions about

condom use), and Behavioral Skills (i.e., condom use self-efficacy). Three additional

questions were added to assess perceived severity/consequences of becoming infected with

HIV (e.g., “How concerned would you be about your future if you became HIV positive?”).

Internal reliabilities of these sub-scales ranged from .57 to .91 (Cronbach's α: Intentions = .

91, Social Norms = .69, Self-Efficacy = .85, and Perceived Severity = .57). Risk reduction

motivation was assessed with a single item: “How would you describe your motivation to

become safer/stay safe?” Components of the HIV/AIDS Motivation and Behavioral Skills

measure were analyzed as separate constructs, as evidence suggests that they may contribute

uniquely to HIV risk (38). Higher scores on each component reflected: higher risk reduction

motivation, stronger intentions to use condoms, more supportive social norms for condom

use, and higher perceived severity of infection.
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Sexual Behavior—Each week participants reported the number of sex partners they had

during the previous week. Participants reported on specific sexual behaviors (e.g., oral and

anal sex) that occurred during each of up to three sexual encounters (i.e., the three most

recent sexual encounters) and whether or not a condom was used for each behavior. We

calculated two dichotomous risk variables for analyses: 1) unprotected anal intercourse with

a male partner (UAI; coded 1) versus protected anal intercourse and/or any oral sex with a

male partner (protected or unprotected; coded 0); and 2) UAI with an HIV-positive or

serostatus unknown male partner (serodiscordant UAI; coded 1) versus UAI with an HIV-

negative male partner, protected anal intercourse with partners of any serostatus, and/or any

oral sex (protected or unprotected; coded 0). All other sexual encounters were excluded

from analyses.

Risk Appraisals—For each sexual encounter reported in weekly diaries, participants

evaluate the riskiness of these encounters using the following question: In terms of risk for

HIV, how risky do you think this sexual encounter was?” Participants responded on a 4-

point Likert scale (0 = not risky, 1 = somewhat risky, 2 = risky, and 3 = very risky).

Analyses

All analyses were conducted using Hierarchical Linear Modeling (HLM) 7.0 statistical

software (47). HLM is well-suited to analyze behavioral diary data because it is designed to

account for dependency in observations in data that contains a nested or multilevel structure

and therefore does not assume independence of observations. In this case, sexual encounters

(Level 1) were nested within participants (Level 2). At Level 1, HLM estimated change over

time (i.e., reactivity) in the outcome variables (i.e., UAI, serodiscordant UAI, and risk

appraisals) by entering week of data collection as a Level 1 main effect. At Level 2,

between-subjects characteristics can be evaluated as moderators of Level 1 effects. In these

analyses, we examined the moderating effects of social cognitive variables on reactivity

(i.e., change in UAI, serodiscordant UAI, and risk appraisals over time).

Maximum likelihood estimation was used to model all outcome variables. A Bernoulli

distribution was used in estimating the dichotomous outcomes (i.e., UAI and serodiscordant

UAI), which accounted for over-dispersion (i.e., the standard deviation of the outcome

variable is larger than the mean). Results are presented as odds ratios (OR). A normal

distribution was used in estimating the continuous outcome variable (i.e., risk appraisals),

and results are presented as standardized coefficients. The HLM models made use of all

available data. Robust standard errors were used in estimating significance for all effects.

Results

Participants had approximately one sexual encounter per week (M = 0.94, SD = 1.26; range

0–15) and a total of 1,189 episodes observed in the data, 88.2% of which occurred with male

partners. 4.2% of participants reported having more than three encounters during any given

week, meaning these analyses captured the majority of participants' encounters during the

assessment period. Across all participants, 22% of reported sexual encounters with male

partners were UAI episodes, and 9% were UAI episodes with HIV-positive or serostatus

unknown male partners. Weighted Kappa was 0.18 for UAI, indicating that participants

Newcomb and Mustanski Page 6

Ann Behav Med. Author manuscript; available in PMC 2015 June 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



were largely inconsistent in their UAI behaviors across episodes. Conversely, weighted

Kappa for serodiscordant UAI was 0.94, indicating that participants were largely consistent

in their serodiscordant UAI behaviors. The intraclass correlation coefficient (ICC) for risk

appraisals was 0.58, indicating that 58% of the variance in risk appraisals was due to

individual differences and 42% was due to event-level factors. Further details on predictors

of sexual risk behavior and risk appraisals in this sample, including sexual partner

characteristics, substance use, cognitive influences, and differences by race, are reported

elsewhere (19, 32, 48).

Reactivity in Unprotected Anal Intercourse

We first tested for reactivity (i.e., behavior change due to study participation) for the sample

as a whole by entering the week of data collection as a Level 1 variable. The results did not

support reactivity in responding for UAI (OR = 0.98, 95% CI = 0.93 – 1.03). Next, each

social cognitive variable was entered at Level 2 as a moderator of week of data collection to

examine group differences in reactivity in UAI (see Table 2), and all analyses were

conducted while adjusting for the main effects of social cognitive variables. The main

effects of social cognitive variables on sexual risk outcomes are reported elsewhere (48),

and condom use self-efficacy was the only variable that had a significant main effect on

UAI. In terms of the influence of social cognitive variables on reactivity, condom use

intentions moderated the association between week of data collection and odds of UAI, such

that MSM with lower condom use intentions at baseline experienced a more rapid decrease

in odds of UAI compared to those with higher intentions (see Figure 1; OR = 1.11, 95% CI

= 1.00 – 1.22). Risk reduction motivation also moderated the association between week of

data collection and odds of UAI at the trend level (OR = 0.93, 95% CI = 0.86 – 1.01), such

that MSM with more risk reduction motivation experienced a marginally more rapid decline

in odds of UAI compared to those with less motivation. The following social cognitive

variables were not significant moderators of the association between week of data collection

and odds of UAI: HIV knowledge, perceived severity of infection, condom use self-efficacy,

and social norms of condom use.

Reactivity in Serodiscordant Unprotected Anal Intercourse

The current analyses did not support reactivity in responding for serodiscordant UAI (OR =

0.99, 95% CI = 0.92 – 1.06). Again, each social cognitive variable was entered at Level 2 as

a moderator of week of data collection to examine group differences in reactivity in

serodiscordant UAI (see Table 2). All analyses adjusted for the main effects of social

cognitive variables. Risk reduction motivation was a significant moderator of the association

between week of data collection and odds of serodiscordant UAI (see Figure 1; OR = .94,

95% CI = 0.89 – 0.99). MSM with more risk reduction motivation experienced a

significantly steeper decline in odds of serodiscordant UAI compared to those with less

motivation. No other social cognitive variables were significant moderators of reactivity in

serodiscordant UAI.
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Reactivity in Risk Appraisals

The current analyses did not support reactivity in responding for risk appraisals (coefficient

= 0.001, p = .916). We conducted two analyses to examine the influence of social cognitive

variables on reactivity in risk appraisals (see Table 3). First, we examined social cognitive

variables as moderators of week of data collection, while adjusting for the main effects of

social cognitive variables and UAI. Social norms of condom use moderated the association

between week of data collection and risk appraisals (see Figure 1; coefficient = .04, p < .05),

such that MSM with more supportive social norms experienced an increase in perceived

riskiness of their sexual encounters compared to those with less supportive social norms. No

other social cognitive variables were significant moderators of this effect. Next, we entered a

variable denoting the interaction between week of data collection and UAI into Level 1.

Social cognitive variables were entered as moderators of this interaction term in order to

examine whether social cognitive variables influenced change in risk appraisals over time

when MSM were actually engaging in UAI (i.e., three-way interaction). These analyses

revealed a three-way interaction between risk reduction motivation, week of data collection,

and UAI in describing risk appraisals (see Figure 1; coefficient = -.06, p < .05). In other

words, MSM who had less risk reduction motivation at baseline experienced a sharper

increase in perceived risk of their actual UAI encounters compared to those with higher

motivation at baseline. There was no apparent change in perceived risk over time for MSM

engaging in non-risk episodes. No other three-way interactions were significant.

Discussion

The current study found that while the sample as a whole did not show evidence of

reactivity during the three-month sexual behavior diary study, individuals with varying

levels of certain social cognitive variables showed reductions in sexual risk behavior over

time, as well as increases in perceived risk of their sexual encounters. More specifically,

MSM with lower initial levels of condom use intentions experienced greater declines in odds

of UAI, whereas MSM with higher risk reduction motivation experienced declines in odds

of serodiscordant UAI. In terms of risk appraisals, MSM with more supportive social norms

of condom use experienced increases in perceived risk. Furthermore, MSM with lower

initial levels of risk reduction motivation experienced greater increases in perceived risk

when actually engaging in UAI (i.e., three-way interaction) compared to those with higher

motivation or those not engaging in sexual risk.

These findings indicate that testing for reactivity in the sample as a whole may not be

sufficient in examining whether observational studies result in behavior change, and more

nuanced moderating analyses can uncover important subgroup differences in behavior

change. Our study has important implications for future research using behavioral diaries in

observational studies. If evidence of reactivity is found in observational studies, including

reactivity that is limited to certain subgroups, studies may benefit from accounting for these

changes in behavior in analyses. This may be accomplished, for example, by including the

growth term (e.g., wave of data collection, participant age at each wave) and the interaction

between the group difference variable and growth (in the case of subgroup differences in

reactivity) as covariates in analyses to help account for the influence of these variables on
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study outcomes. More attention is warranted with regard to the appropriate statistical

adjustments that would help account for the presence of reactivity.

Additionally, findings suggest that behavioral self-monitoring strategies could effectively

reduce sexual risk behavior in MSM, particularly if these intervention strategies address the

complex ways in which social cognitive processes affect one's ability to engage in

preventive behavior. For example, participants who are more highly motivated to reduce risk

may develop dissonance regarding the acceptability of their own unprotected sex behaviors

while reporting them in a diary. This dissonance resulting from self-monitoring may then

motivate reductions in unprotected sex over time. Conversely, we observed that less highly

motivated MSM experienced increases in perceived risk of their unprotected sex encounters

while not actually decreasing engagement in these sexual risk behaviors. This suggests that

self-monitoring may help less motivated individuals increase awareness of their risk

behaviors, but they may need additional intervention content in order to engage in actual

behavior change. Furthermore, MSM with lower condom use intentions experienced a

decline in sexual risk relative to those with stronger intentions. This is counterintuitive given

that Social Cognitive Theory (36) would predict that intentions would be strongly linked to

motivation (35, 36), and motivation showed the opposite pattern. It may be that different

social cognitive factors are differentially associated with reactivity, but this finding may also

be an artifact of the data collected in this study. Further research is needed in order to

evaluate whether the risk reductions we observed were actually caused by self-monitoring or

whether we were simply observing the natural trajectory of individuals who were already

motivated to change their behavior at the start of the study. Additionally, our study explicitly

told participants that the purpose of the research was to observe factors related to HIV risk.

Had we framed the study as a self-monitoring intervention we may have observed greater

reductions in sexual risk.

In order to determine whether the observed reduction in sexual risk behavior is actually a

result of self-monitoring, it is necessary to employ an experimental design in which

participants are randomized into either a behavioral diary condition or no diary comparison

group. Without research that directly compares the behavior change experienced in a diary

study to a control group that does not receive diaries, it is not possible to determine whether

the act of self-monitoring is at the root of this behavior change. Such an experimental design

should frame the research as an observational study to participants so as to control for

participant expectations of behavior change that might arise were the study to be framed as a

self-monitoring intervention. Furthermore, given that the current findings indicate that some

MSM may benefit from self-monitoring more than others in terms of reducing sexual risk

behavior (i.e., those higher or lower on certain social cognitive domains), it is possible that

other subgroup differences may exist in the ability to self-monitor (e.g., age cohort, racial

differences, etc.) or that certain situational or contextual variables might impede the ability

to self-monitor (e.g., substance use). Further research with a larger sample size and

randomization into diary and control conditions is necessary to fully answer these questions.

Behavioral diaries have been administered on various frequency schedules (e.g., daily or

weekly; 22, 23) and durations, and these factors may impact reactivity. In fact, Social

Cognitive Theory states that self-monitoring for the purpose of behavior change is
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dependent upon the fidelity, consistency and proximity of self-monitoring to the target

behavior (49). Participant attrition in behavioral diary studies and self-monitoring

interventions is also an important consideration, as observational and intervention strategies

are not particularly informative or useful if they are unable to retain a sufficient amount of

the sample. More research is needed to determine the ideal frequency and duration of diary

administration in order to minimize participant attrition while maximizing the ability to self-

monitoring and alter one's behavior.

If future experimental studies indeed find that MSM experience reactivity when enrolled in

sexual behavior diary studies and reduce their sexual risk due to self-monitoring, this

methodology would provide a low cost, efficient, and easily disseminable intervention

strategy to reduce sexual risk behavior in this at-risk population. Moreover, this

methodology may also prove to be an effective intervention strategy for various other

health-related behaviors and populations. However, it may be that the simple act of self-

monitoring is not enough to reduce risk behavior, and additional content may need to be

provided to participants. For example, self-monitoring interventions may need to engage

participants in preparatory work (i.e., motivational interviewing, skills to enhance self-

efficacy) in order to maximize behavior change, which is corroborated by the current

findings that certain individuals experienced increases in their perceived risk for HIV

infection during the course of the study while not actually decreasing their unprotected

sexual behavior. By measuring certain variables that are associated with reactivity at

baseline (e.g., motivation), self-monitoring interventions may be able to determine a priori

which individuals will benefit from a simple self-monitoring paradigm versus an enhanced

self-monitoring intervention that includes more targeted risk reduction content.

These findings must be interpreted in the context of several important limitations. First, this

study did not randomize participants into diary and control (i.e., no diary) conditions.

Without a comparison group, we are unable to determine whether the change in sexual risk

behavior observed in the current study was actually due to self-monitoring or was simply the

result of individuals' natural trajectories of declining sexual risk. Additionally, this study

utilized a convenience sample of MSM and only examined reactivity in the context of one

health-related outcome (i.e., HIV risk). While these results are promising and may have

broader implications beyond this population, they will need to be replicated with other

groups and other health-related behaviors. Finally, there are certain limitations inherent in

online recruitment and data collection. With online recruitment, multiple enrollment of

participants or faking eligibility is possible. While we adhered to rigorous procedures to

minimize these risks, it is not possible to fully rule out these possibilities. Additionally, all

data for this study were collected online. While it is not possible to control the environments

in which participants completed online assessments, evidence suggests that online data

collection is just as accurate as in-person data collection, and it may be perceived as more

anonymous and may reduce the effect of social desirability with self-report data (50).

These limitations notwithstanding, these novel findings have important implications for the

use of behavioral diaries as both observational tools and self-monitoring interventions.

While the current study examined measurement reactivity in the context of a sexual diary

study of MSM, the observed patterns may generalize to other health-related behaviors and
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could have a profound impact on the development of efficient and low-burden intervention

strategies. The next step in determining whether these changes in risk behavior are actually a

result of self-monitoring is to utilize an experimental design in which participants are

randomized into behavioral diary and no diary control conditions. The information yielded

from such an experiment will provide critical information with regard to the validity of

behavioral diaries as observational tools, as well as the feasibility of harnessing this

methodology for intervention.
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Figure 1. Moderating Effects of Social Cognitive Variables on Change in Outcome Variables Over Time, N = 137
NOTE: (A) The effect of week of data collection X condom use intentions on UAI. (B) The effect of week of data collection X

risk reduction motivation on UAI. (C) The effect of week of data collection X social norms of condom use on risk appraisals.

(D) The effect of week of data collection X UAI X risk reduction motivation on risk appraisals. These figures group MSM into

low and high levels of social cognitive variables by averaging the lower and upper quartiles of each variable. This is done solely

for illustrative purposes. UAI = unprotected anal intercourse.
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Table 1
Participant Demographics: Men Who Have Sex with Men Recruited Online, 2011

Variable % of Full Sample N (%) % of Analytic Sample N (%)

Age

 16-20 28 (19.6) 27 (19.7)

 21-25 31 (21.7) 30 (21.9)

 25-30 36 (25.2) 33 (24.1)

 31-40 48 (33.5) 47 (34.3)

 Mean (SD) 27.53 (7.33) 27.54 (7.40)

Race/Ethnicity

 White/Caucasian 53 (37.1) 50 (36.5)

 Black/African American 32 (22.4) 31 (22.6)

 Hispanic/Latino 39 (27.3) 37 (27.0)

 Asian/Pacific Islander 6 (4.2) 6 (4.4)

 Other or Multi-Racial 13 (9.1) 13 (9.5)

Sexual Orientation

 Gay 111 (77.6) 106 (77.4)

 Bisexual 29 (20.3) 28 (20.4)

 Heterosexual 3 (2.1) 3 (2.2)

  (same-sex attracted)

Geographic Region

 Northeast 37 (25.9) 36 (26.3)

 Midwest 40 (28.0) 37 (27.0)

 West Coast 42 (29.4) 40 (29.2)

 South/Southeast 24 (16.8) 24 (17.5)

Total N 143 137

NOTE: There were no significant differences between the full and analytic sample for any of the above described demographic characteristics.
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Table 2
Summary of Moderating Effects of Social Cognitive Variables on the Association between
Week of Data Collection and Sexual Risk Behavior, N = 137

Cross-Level Interactions

UAI,
Adjusted Odds Ratio

(95% CI)

Serodiscordant UAI,
Adjusted Odds Ratio

(95% CI)

Week of Data Collection -- --

 X HIV Knowledge 0.98 (0.96 – 1.01) 0.99 (0.97 – 1.01)

 X Risk Reduction Motivation 0.93 (0.93 –1.01) † 0.94 (0.89 – 0.99)*

 X Perceived Severity of Infection 0.96 (0.83 – 1.10) 1.08 (0.86 – 1.35)

 X Intentions to Use Condoms 1.11 (1.00 – 1.22)* 1.05 (0.96 – 1.16)

 X Social Norms of Condom Use 0.94 (0.82 – 1.08) 0.93 (0.74 – 1.17)

 X Condom Use Self-Efficacy 1.00 (0.93 – 1.08) 0.96 (0.89 – 1.05)

NOTE: Each model was adjusted for the main effects of social cognitive variables at Level 2. All effects preceded by an “X” refer to the cross-
level interactions between these variables and week of data collection in describing sexual risk behavior. UAI = unprotected anal intercourse. CI =
Confidence Interval.

*
p < .05,

†
p < .1.
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Table 3
Summary of Moderating Effects of Social Cognitive Variables on the Association between
Week of Data Collection and Risk Appraisals, N = 137

Cross-Level Interactions

Model 1 Model 2

Adjusted Standardized Coefficents p-value Adjusted Standardized Coefficents p-value

Week of Data Collection -- -- -- --

 X HIV Knowledge <0.001 0.983 - 0.003 0.513

 X Risk Reduction Motivation - 0.015 0.158 0.009 0.582

 X Perceived Severity of Infection 0.020 0.148 0.015 0.322

 X Intentions to Use Condoms - 0.022 0.131 - 0.023 0.152

 X Social Norms of Condom Use 0.044 0.032 0.024 0.349

 X Condom Use Self-Efficacy 0.004 0.693 0.006 0.577

UAI x Week of Data Collection -- -- 0.010 0.730

 X HIV Knowledge -- -- 0.008 0.218

 X Risk Reduction Motivation -- -- - 0.055 0.014

 X Perceived Severity of Infection -- -- - 0.016 0.638

 X Intentions to Use Condoms -- -- 0.001 0.971

 X Social Norms of Condom Use -- -- 0.072 0.132

 X Condom Use Self-Efficacy -- -- - 0.011 0.648

NOTE: Model 1 examines the interactions between social cognitive variables and week of data collection in describing risk appraisals. Model 2
examines the three-way interactions between social cognitive variables, UAI, and week of data collection in describing risk appraisals. Each model
was adjusted for the main effects of UAI at Level 1 and social cognitive variables at Level 2. All effects preceded by an “X” refer to the cross-level
interactions between these variables and week of data collection in describing sexual risk behavior. UAI = unprotected anal intercourse.
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