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of abstinence. Censoring was common: Some 37% of all 
abstinence periods and 92% of long ones were censored.

We used frailty models (proportional hazard models that 
control for multiple observations from each participant) 
to estimate the association between intrapersonal, rela-
tionship and STD-related characteristics and the risk, or 
hazard, of ending short, intermediate and long abstinence 
periods.20 In contrast to survival models, which would 
have estimated the population average hazard of sex end-
ing an abstinence period, the frailty models estimated the 
within-subject hazard, by incorporating into the model 
each participant’s own risk for having sex. This allowed 
us to examine how specifi c behaviors were related within 
individuals, rather than how behaviors differed between 
groups of individuals. A separate model was used for each 
intrapersonal, relationship and STD-related characteristic. 

We performed three sensitivity analyses. First, we exam-
ined the infl uence of missing diary data by imputing 
missing data, running the models and comparing results 
from the models using imputed missing data with those 
counting missing data as censored. The imputation was 
performed by comparing a random number generated 
from a uniform distribution to the subject-specifi c daily 
probability of having sex. If the subject-specifi c probabil-
ity was less than the random number, then a sexual event 
was imputed. The proportion of abstinence periods that 
were censored was smaller in the models using imputed 
data than in the original (30% vs. 39%), but associations 
with intrapersonal, relationship and STD-related mea-
sures were similar across models. Randomly censored data 
should not infl uence our point estimate, but should cause 
wider confi dence intervals,20 and our imputations did not 
suggest systematic missing data; therefore, for our fi nal 
models, we treated missing diary days as censored.

Second, we examined the infl uence of the length of the 
abstinence period on results by running analyses using 
just two cut points (14 and 21 days). We observed similar 
results for both cut points. We chose to use our empirically 
derived three groups, as the results for the short and long 
periods were robust at several cut points, and we were able 
to examine the periods of intermediate length.

Third, we examined the possibility that pregnancy may 
infl uence models of long abstinence periods. From a quar-
terly interview question asking about current pregnancy, we 
identifi ed 670 (out of 9,236) abstinence periods in which 
the participant was pregnant. We compared censoring dur-
ing periods in which the participant was pregnant (29% 
censored) and for all abstinence periods (37%). We then 
reran the models, excluding abstinence periods in which 
the participant was pregnant. Results were similar to those 
from the models using all data, so we used all data.

RESULTS
Participants and Abstinence Periods
Ninety percent of participants were black, 8% were white 
and 2% were members of other racial groups or were 
multiracial. On average, each participant contributed 334 

diary days (range, 5–783) and completed 96% of entries 
per diary period (standard deviation, 10%). Past work has 
not shown signifi cant bias in diary completion or item 
nonresponse within returned diaries.12 

In all, participants contributed 1,573 diary periods. 
Their mean age at the start of these periods was 17.3 years 
(Table 1). On average, for each diary collection period, 
women rated both their positive and their negative mood 
in the middle of the range (means, 9.2 and 5.7, respec-
tively), their interest in having sex in the low end of the 
range (1.6) and their daily partner support in the middle 
of the range (1.9); average quarterly relationship quality 
was in the upper end of the range (19.5). Participants had 
an STD diagnosed at the start of 17% of diary periods and 
had a history of an STD in 63% of diary periods.

The 354 participants contributed 9,236 abstinence peri-
ods. Sixty-three percent of these periods ended with a diary 

FIGURE 1. Cumulative hazard of sex after a period of abstinence among a sample of 
adolescent women attending clinics in Indianapolis, by length of abstinence period, 
1999–2006
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Note: Arrows mark cut points defi ning abstinence periods as short (fewer than 17 days), intermediate 
(17–39 days) or long (40–112 days).

TABLE 1. Selected characteristics of women at the start of 
daily diary periods in a study of characteristics associated 
with sex after a period of abstinence

Characteristic Mean or %
 (N=1,573)

Means
Age 17.3 (1.8)
Daily positive mood (range, 3–15) 9.2 (3.6)
Daily negative mood (range, 3–15) 5.7 (2.9)
Daily sexual interest (range, 1–5) 1.6 (1.1)
Daily partner support (range, 0–4) 1.9 (1.7)
Quarterly relationship quality (range, 6–24) 19.5 (3.9)

Percentages
Recent STD 17.1
Distant STD 63.1

Notes: A total of 354 women contributed diary periods. Figures in parentheses 
are standard deviations. A recent STD is one that was diagnosed at the begin-
ning of a quarterly diary period; a distant STD is one that was diagnosed in 
a previous period.
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report of sex, and 37% were censored. The mean length of 
an abstinence period was 31 days (standard error, 1.0), the 
median length was seven days (95% confi dence interval, 
6–7) and the range was 1–112 days. 

Predictors of the Risk of Ending an Abstinence Period
�Short abstinence periods. The risk of ending a short 
abstinence period with sex was associated with all intra-
personal, relational and STD-related characteristics in the 
model (Table 2). As indicated by hazard ratios of 1.02–
1.2, the risk increased by 7% with each one-year increase 
in age, 3% with each one-unit increase in daily positive 
mood, 14% with each one-unit increase in either daily 
sexual interest or daily partner support, 2% with each 
one-unit increase in quarterly relationship quality and 
16% with a distant STD. The risk that sex ended a short 
abstinence period declined by 2% with each one-unit 
increase in daily negative mood and by 9% if the woman 
had a recent STD diagnosis (hazard ratios, 0.98 and 0.9, 
respectively).

While the hazard ratios for mood and relationship qual-
ity appear small, they are for one-unit increases only. The 
mood scales ranged from 3 to 15, the relationship quality 
scale from 6 to 24. For positive mood, an increase from the 
scale midpoint to the upper end is six units, which trans-
lates to an increase of 18% in the risk that sex will end 
a short abstinence period; a similar increase in negative 
mood translates to a 12% decrease in risk. For relation-
ship quality, an increase from the midpoint of the scale to 
the upper end is nine points, which translates to an 18% 
increase in risk.
�Intermediate abstinence periods. Results for intermedi-
ate abstinence periods resembled those for short absti-
nence periods, showing associations between risk and 
age, negative mood, sexual interest, relationship charac-
teristics and recent STD. However, they differed in two 
important respects. First, positive mood was not associ-
ated with a signifi cant change in the risk that an interme-
diate abstinence period would end with sexual activity. 
Second, a recent STD, which was associated with a 
reduced risk that sex would end a short abstinence period, 
predicted a 40% increase in the risk of sex after an inter-
mediate abstinence period.

�Long abstinence periods. In long abstinence periods—
as in intermediate and short ones—risk was associated 
with age, daily sexual interest and quarterly relationship 
quality. The hazard ratios translate to increases of 24% for 
each year of age, 33% for each one-unit increase in sexual 
interest and 10% for each one-unit increase in relation-
ship quality. However, none of the mood or STD mea-
sures were associated with the risk of sex ending a long 
abstinence period.

DISCUSSION 
Characteristics associated with the risk of an adolescent 
woman’s having sex after a period of abstinence differed 
according to how long she had been abstinent. Beyond 
our overall results, three fi ndings, in particular, extend our 
understanding of adolescent sexual behavior.

First, having an STD diagnosed at the visit just prior to 
the abstinence period was associated with a reduced risk 
of sex for short abstinence periods, but with an elevated 
risk for intermediate ones. This switch is consistent with 
research showing that after a period of abstinence in 
response to an STD diagnosis, many adolescents resume 
their relationship with the same partner.9,18 We hypoth-
esize that the switch may refl ect relationship turmoil after 
an STD, followed by “making up.” The literature on ado-
lescent sexual decision making suggests two potential 
mediators of this fi nding: changes in perceived STD risk, 
and changes in partner closeness and relationship qual-
ity.12,16,21,22 Alternatively, the switch could refl ect adherence 
to the Centers for Disease Control and Prevention’s (CDC’s) 
STD treatment guidelines, which recommend abstinence 
until therapy is completed.23 From a clinical perspective, 
this result suggests that in the context of an STD diagno-
sis, counseling for posttreatment abstinence may not be 
suffi cient; anticipation of resumption of sexual activity is 
also warranted. Return visits for retesting, as suggested 
by CDC guidelines,23 could provide an opportunity for 
reinforcement of STD and pregnancy prevention messages 
that include abstinence as an option. From a program per-
spective, this switch suggests that fear-based STD preven-
tion strategies may be misguided and that STD prevention 
should instead focus on the relationship contexts of sexual 
decision making. 

Second, positive mood was associated with the decision 
to have sex only after short periods of abstinence. A num-
ber of studies demonstrate associations between depressed 
mood and sexual risk behaviors.24–27 However, studies 
using daily diaries and momentary sampling have dem-
onstrated close temporal associations between improved 
mood and sexual thoughts and behaviors.12,25,28 Our 
work demonstrates that these associations are important 
to decisions about sex after short periods of abstinence, 
but not after intermediate or long ones. From a clinical 
perspective, the associations between intrapersonal char-
acteristics, such as mood, and sexual behavior warrant 
attention when counseling individuals after short periods 
of abstinence.

TABLE 2. Hazard ratios (and 95% confi dence intervals) from univariate frailty models 
assessing associations between selected characteristics and the risk that an absti-
nence period will end with sexual intercourse, by length of interval 

Characteristic Short Intermediate  Long

Age 1.07 (1.05–1.09)*** 1.08 (1.01–1.15)* 1.24 (1.05–1.45)*
Daily positive mood 1.03 (1.02–1.04)*** 1.02 (0.99–1.05) 0.99 (0.92–1.07)
Daily negative mood 0.98 (0.97–0.99)*** 0.95 (0.92–0.99)** 1.03 (0.93–1.13)
Daily sexual interest 1.14 (1.11–1.17)*** 1.16 (1.07–1.25)*** 1.33 (1.07–1.67)*
Daily partner support 1.14 (1.12–1.17)*** 1.12 (1.05–1.18)*** 1.14 (0.96–1.34)
Quarterly relationship quality 1.02 (1.01–1.03)*** 1.05 (1.02–1.08)** 1.10 (1.01–1.19)*
Recent STD 0.91 (0.83–1.00)* 1.40 (1.06–1.85)* 0.93 (0.43–2.00)
Distant STD 1.16 (1.03–1.29)* 1.18 (0.90–1.54) 1.30 (0.67–2.52)

*p<.05. **p<.01. ***p<.001. Note: A short abstinence period is fewer than 17 days, intermediate is 17–39 days 
and long is 40–112 days. 




