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Abstract 

Sexually transmitted infections (STIs) are common among adolescents. According to the Health Belief Model, cues 
to action influence preventive behaviors. Cues to action can include health experiences such as being diagnosed 
with an STI. The impact of a history of STIs on subsequent condom use among adolescents remains largely unexam‑
ined, despite high rates of recurrence and their health impacts. This project aimed to systematically review the lit‑
erature on the association between curable STIs and subsequent condom use among adolescents. The systematic 
review, reported following PRISMA guidelines, was conducted using the Joanna Briggs Institute method. Eligible 
studies, in the form of cohort studies, case-control studies, or cross-sectional studies, targeted adolescents aged 10 
to 24, with or without a history of curable STIs; the outcome was subsequent condom use. MEDLINE (Ovid), Embase 
(Elsevier), and Web of Science were searched from January 2012 to December 2022 with the assistance of an informa‑
tion specialist. Two reviewers independently selected articles and extracted data. Risk of bias analysis was performed 
using ROBINS-E. The review explores results, with tables, based on population characteristics, exposure, and outcome, 
and addresses the influence of gender, ethnicity, and age. Of 3088 articles identified, seven studies were retained. 
Almost all the studies focused on African-American, Nigerian, or Rwandan adolescents, and several included only girls. 
Among girls, a history of STI increased subsequent condom use in combination with other contraceptive methods 
(n = 4). Among boys and older adolescents of both genders, a history of STI was associated with a decrease in condom 
use (n = 3). No study distinguished between different STIs. While all the studies (n = 7) presented a high risk of bias, six 
did not present a threat to conclusion validity. All the studies indicated that a history of STI could influence subse‑
quent protective behaviors, possibly by acting as a cue to action, as posited by the Health Belief Model. This informa‑
tion enhances our understanding of factors leading to the adoption of preventive health measures among adoles‑
cents and could apply to other infectious experiences.
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Background
Sexually active adolescents do not always use condoms 
during sex. Indeed, while more than 50% of 15–24-year-
olds have experienced their first sexual intercourse by 
age 18 [1], 40–50% of youths nevertheless report not 
having used condoms during their most recent sexual 
intercourse [2, 3], which increases their risks of acquir-
ing STIs. Worldwide, there are approximately 333 mil-
lion new cases of STIs annually, with the highest rates 
occurring among 15–24-year-olds [4]. STI incidence is 
rising, with the largest increase being in adolescents [5, 
6]. Adolescents represent at least one-third of cases of 
chlamydia, with the highest levels being seen in younger 
adolescent girls [4]. Adolescents and youths between the 
ages of 10 and 24 years [7] are particularly susceptible to 
STIs due to biological, behavioral, and social factors [8, 
9]. Adolescents from lower socioeconomic backgrounds 
[10], ethnic minorities [11], and sexual orientation 
minorities [12] face even higher odds of infection.

Condoms, used during sexual intercourse, are effective 
in reducing STIs by acting as a barrier to transmission 
[13, 14]. Some STIs remain asymptomatic but transmis-
sible [15]. Transmission can occur through vaginal, anal, 
or oral sex [15]. Chlamydia (including lymphogranuloma 
venereum, or LGV), gonorrhea, syphilis, and trichomoni-
asis are curable [16], and condoms remain the most effec-
tive method for reducing the risks of those STIs during 
sex [17].

Not using condoms during sex can lead to STIs, which, 
if left untreated, may result in severe physical conse-
quences such as blindness, cancer, cardiovascular dis-
eases, sterility, and even death [18]. While adolescents 
may not frequently experience these consequences, they 
may develop such problems later in adulthood [18]. 
Worldwide, 50% of the most common STIs are cur-
able (chlamydia, gonorrhea, syphilis, and trichomo-
niasis), with the most common being chlamydia [19]. 
Gonorrhea is the second most reported bacterial STI 
[19] and, although rare, can cause infertility in both sexes 
if untreated [20]. Clinical conditions can include pel-
vic inflammatory disease, chronic pelvic pain, ectopic 
pregnancy in girls, and epididymitis in boys [20]. STIs 
also entail an important economic burden. For example, 
the 26 million new STIs in 2018 in the United States of 
America (USA) are estimated to have incurred $16 bil-
lion in direct medical costs for the American healthcare 
system [21, 22], with 15–24-year-olds accounting for up 
to 26% of the total cost [22]. Therefore, understanding 
the factors that influence preventive health behaviors in 
this area has important implications for the healthcare 
system.

In public health, the Health Belief Model (HBM) is 
often used to explain health-related behaviors [23, 24], 
such as condom use. In the HBM, the adoption of pre-
ventive health behaviors is influenced indirectly by cues 
to action, which can be events experienced by the indi-
vidual [23, 24]. According to that model, a history of 
STI could influence an individual’s subsequent protec-
tive behavior by acting as a cue to action such as using 
a condom during sexual intercourse. Studies in behavio-
ral change psychology and in neurobiology suggest that 
memories of a past STI could activate or alter subsequent 
actions, such as the adoption of protective sexual behav-
ior [25, 26].

Understanding the impact of an STI on subsequent 
condom use in adolescents could be particularly impor-
tant. In one study, a history of STI and related shame 
were positively associated with condom use in African-
American female adolescents [27]. However, in another, 
condom use was negatively associated with history of STI 
in sexually active adolescents [28]. In a 2002 survey in 
the USA, adolescents with a history of STI reported less 
condom use at most recent intercourse [29]. Other stud-
ies on this association have reached conflicting conclu-
sions, with a history of STI associated with either higher 
or lower subsequent use of condoms [30–36]. Adoles-
cents who have had curable infections may use condoms 
differently from those with chronic infections, as the 
latters’ motivation may also be linked to the protection 
of uninfected partners [37]. Furthermore, even curable 
infections can recur, which can be avoided if adequate 
behavior changes are implemented [38]. Consequently, 
a synthesis and critical appraisal of the scientific litera-
ture on the relation between a history of curable STIs and 
subsequent condom use in adolescents would be useful 
to clarify the state of knowledge.

To the best of our knowledge, there is no systematic 
literature review that would provide a complete picture 
of the influence of curable STIs on condom use in ado-
lescents. A better understanding of the impacts of those 
STIs on subsequent condom use would help guide clini-
cal and public health approaches to effective interven-
tions in this population particularly susceptible to STIs 
and reinfections [39]. Our review will focus on those 
infections as cues to action related to condom use in 
adolescents. It will provide information on factors influ-
encing their sexual preventive behaviors that could be 
of interest to professionals seeking to help adolescents 
improve their responses to STIs that could have serious 
consequences for their future health. Hence, the research 
question is: what effect does a history of STI have on 
subsequent condom use in adolescents? In particular, 
the objective of this review is to synthesize and critically 
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appraise the literature on the association between curable 
STIs and subsequent condom use among adolescents.

Methods
The protocol for this review is registered in PROS-
PERO (CRD42023397443) [40]. The Preferred Report-
ing Items for Systematic reviews and Meta-Analyses 
(PRISMA) guidelines were followed [41]. The Joanna 
Briggs Institute (JBI) method for a systematic review 
of etiology was used [42].

Eligibility criteria
The eligibility criteria for the studies refer to the JBI method 
[42], which is the PECOSS approach (P = population, 
E = exposure C = comparison (non-exposure), O = outcome, 
S = study design, S = study setting).

Population
Adolescents were the target study population. The age 
range used was that defined recently by Sawyer et al. in 
The Lancet, i.e., 10–24-year-olds [7]. In our protocol, we 
had predetermined that if the age range was not reported 
in the article, the population was considered to be within 
the age range if it concerned “high school students”, 
“adolescents”, or “young adults”. However, all included 
studies reported the ages of their participants. Papers 
reporting exclusively on younger children and/or adults 
were excluded. Studies had to report on sexual activity. 
Sexually active youth were defined as having had at least 
one type of sexual contact (e.g., vaginal, anal, oral) with 
another person of any gender [43] as self-reported [44]. 
Papers only about sex workers (e.g., exotic dancers, adult 
film performers) were excluded, on the basis that their 
activities involve significantly more risky sexual behav-
iors and higher risk of contracting STIs than those of 
adolescents in the general population [45].

Exposure
Eligible STIs included curable infections (chlamydia or 
LGV, gonorrhea, syphilis, and trichomoniasis), which 
represent the most frequent infections in the adolescent 
population [16, 46]. Articles focusing only on incurable 
STIs (HIV, genital herpes, or HPV) were excluded, as 
this review was aimed specifically at behaviors that could 
avoid STI recurrences [38], which could not be studied 
in chronically infected individuals. Studies that included 
multiple curable STIs or that did not distinguish between 
curable and incurable STIs (e.g., “do you have an STI?”) 
were eligible for this review. Both objective (i.e., labo-
ratory results or diagnostic tests) and subjective (i.e., 
self-reported) measures for the STI were acceptable 
for inclusion. History of STI among some participants 
included in the study was required for eligibility.

Comparison (non‑exposure)
Non-exposure was considered as adolescents’ not having 
experienced an STI during their lifetime.

Outcome of interest
The outcome of interest was condom use measured after 
an STI among those who had experienced STIs. Condom 
use was defined as using or not using a condom during 
vaginal, anal, or oral sex [47]. Condom use had to be 
stated as an outcome of interest in the studies. Papers 
about unprotected intercourse or composite measures 
including condoms were eligible. Eligible condom types 
included any type of equally effective condom (male/
female condoms) [48–51]. Although any type of condom 
use reporting was allowed, condom use is most often self-
reported [52]. Any type of measurement was included 
(yes/no, count, proportion, etc.), any recall period, any 
partner specificity, and any sexual act [17].

Study design
Observational studies were required [42, 53]. Studies 
were included if they reported results specifically on the 
association of interest (STI history and subsequent con-
dom use). Prospective and retrospective cohort studies, 
case-control studies, and cross-sectional studies were 
included in the review [53]. Cross-sectional studies were 
considered if it was clear that individuals who had experi-
enced an STI reported on their infection history and sub-
sequent condom use.

Study setting
To obtain a generational portrait of adolescents, stud-
ies published from January 2012 to December 2022 
were included in the review. The decision was taken to 
cover the last decade, as major behavioral trends can  
differ between generations that are exposed to different  
historical events and context during particular life 
stages [54, 55].

Information sources
MEDLINE (Ovid), Embase (Elsevier), and Web of Sci-
ence were searched [56, 57]. All the reference lists of 
the included studies from the databases were evaluated 
for inclusion. A list of all the included studies (n = 7) was 
forwarded to the systematic review team. Only published 
studies were searched; given the etiological perspec-
tive of the systematic review, the grey literature was not 
considered.

Search strategy
The search strategy (see Additional file  1) was devel-
oped through an iterative process between FT (first 
author) and the information specialist and subsequently 
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approved by the systematic review team. It was then 
performed in the selected databases. The concepts 
considered were: adolescent population, STIs (gonor-
rhea, syphilis, chlamydia or LGV, and trichomoniasis), 
condom use, and observational studies, as indicated 
in the study design section above. The search strategy 
for observational studies was inspired by the strategies 
used by Li et  al. [58] and Avau et  al. [59]. Cross-sec-
tional studies in the form of surveys or questionnaires 
were included [58, 59]. Given the evolution in termi-
nology in recent years, the term sexually transmitted 
disease (STD) was included, along with STI, in the liter-
ature search. No restrictions were applied on language 
and year of publication.

Selection process
The selection process was completed in four steps using 
Covidence. The first consisted of a pilot selection from 
10% of the total number of unique references, randomly 
chosen. Two reviewers independently selected stud-
ies based on the eligibility criteria. This pilot selec-
tion ensured a shared comprehension of the eligibility 
criteria among all members involved in the selection 
process, using the kappa statistic (> 0.7 considered sat-
isfactory) [60, 61]. When the conclusion was unsatis-
factory, the criteria were adjusted. The second step was 
the selection by two reviewers once the pilot test was 
concluded. The two reviewers independently selected 
studies based on titles and abstracts. When there was 
consensus, the article was included or excluded [62] 
for full-text screening. The third step consisted of inde-
pendent selection based on full-text screening by two 
reviewers, with disagreements resolved through discus-
sion. If disagreements were due to a difference in inter-
pretation, arbitration by a third reviewer was sought. 
No contact with the authors of the studies was needed. 
Agreement was again assessed using the kappa statistic 
[60]. In the fourth step, the included studies were dis-
cussed by the reviewers for final selection.

Data collection process and data items
To extract the variables of interest, an Excel [63] data 
extraction form was developed based on a coding 
guide that included definitions of those variables and 
the extraction modalities. The following variables were 
considered, in five categories: 1) study characteris-
tics included name of first author, year of publication, 
country in which the study was conducted, study set-
ting, and study design; 2) population characteristics 
included race/ethnicity, gender, sample size, mean, 
minimum and maximum age, sexual activity, and socio-
economic status; 3) STI history characteristics included 

type of STI, frequency of STI history, type of measure 
of STI history, and recall period; 4) condom use char-
acteristics included frequency of outcome use (for each 
possible outcome: condom use alone, dual method, 
multiple methods, unprotected sex acts, protected sex 
acts, consistent condom use, and risky sexual behavior), 
condom type, temporal period for each possible out-
come, types of response choices presented for condom 
measurement questions, consistency of condom use, 
type of sexual act in which the condom outcome was 
used, abstinence, type of partner, effect measure used 
(i.e., odds ratio, relative risk), group in which the effect 
was assessed, adjusted and crude effect measures, and 
standard error for further calculation of the 95% confi-
dence interval (CI); and 5) characteristics of the method 
used included the regression model for each outcome 
and the handling of missing data. Pilot extraction 
was carried out independently on two studies by two 
reviewers prior to the main data extraction to ensure 
a shared comprehension and fine-tuning of the extrac-
tion guide as needed. The two reviewers then indepen-
dently carried out the extraction. Disagreements were 
discussed and resolved with the help of a third reviewer 
as needed.

Study risk of bias assessment
Risk of bias in the studies was independently assessed 
by two reviewers after a pilot step was concluded. Since 
only cohort and cross-sectional studies were identi-
fied, risk of bias was assessed using the Risk Of Bias In 
Non-randomized Studies—of Exposure (ROBINS-E) 
tool [64]. This tool covers seven domains of risk of bias 
related to: 1) confounding; 2) measurement of expo-
sure; 3) selection of participants into the study or into 
the analysis; 4) post-exposure interventions; 5) miss-
ing data; 6) measurement of the outcome; and 7) selec-
tion of the reported result [64]. Each of these domains 
and overall risk of bias were rated as low risk of bias, 
some concerns, high risk of bias, or very high risk of bias, 
according to the ROBINS-E algorithms [64]. The con-
clusion of those algorithms could be overridden if the 
authors of the review deemed that it did not yield an 
appropriate risk of bias judgment, as recommended 
by the ROBINS-E Development Group (2023) [64]. 
Disagreements were discussed and resolved by the 
two reviewers, with arbitration by a third reviewer as 
needed. Confounders were selected based on an a pri-
ori literature screening, which identified the following 
as determinants of exposure and outcome: social and 
sexual network [65, 66]; risky sexual behavior tenden-
cies [67, 68]; education [18, 69, 70]; knowledge and 
awareness [71–73]; socioeconomic status [65, 74]; 
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healthcare resources [65, 74, 75]; age [8, 9, 65]; gender 
[76, 77]; ethnicity [11, 78]; and cultural and religious 
beliefs [65, 79].

Data synthesis
The study selection process was reported with the num-
ber of identified studies, the number of studies retained 
based on title and abstract, and the number of studies 
selected by full-text screening based on the eligibility cri-
teria. The extracted data were synthesized using tables 
and in narrative form regarding the studies, population, 
exposure, and outcomes characteristics. The associa-
tions between STI history and different types of condom 
use outcomes were individually explored to assess the 
impact of STI history on different behaviors in different 
contexts. Further narrative exploration of the associa-
tions was based on different outcomes, gender, race/eth-
nicity, and age. The effect of an STI infection on condom 
use by adolescents was reported with the effect measure 
used in the eligible studies and its 95%CI. Where miss-
ing, the 95%CI was calculated [80]. When a study did not 
present an adjusted effect measure, one was calculated, 

if possible, when data were available. Authors were con-
tacted if information necessary for analysis was missing 
in the reviewed papers. Given the high heterogeneity of 
the studies, no meta-analysis was performed. A table was 
produced presenting the risk of bias of each study accord-
ing to the ROBINS-E and the relevant domain. Risk of 
bias was considered in the interpretation of results. Cer-
tainty assessment, publication bias assessment, and sub-
group analyses were not conducted.

Results
Study selection process and study characteristics
From a total of 3088 articles retrieved, seven (Walsh 
et  al. 2014; Kottke et  al. 2015; Wallace et  al. 2015; Clarke 
et al. 2016; Chambliss et al. 2021; Ebuenyi et al. 2021; and 
Kawuki et al. 2022) met the criteria (Fig. 1) [33, 36, 81–85]. 
Among these included studies, five were cross-sectional 
[33, 36, 82–84], one was a repeated cross-sectional study 
[81], and one was a prospective cohort study [85]. The 
included studies were published between 2014 [85] and 
2022 [83], and were conducted in the USA (n = 5) [33, 36, 
81, 84, 85], in Nigeria (n = 1) [82], and in Rwanda (n = 1) 

Fig. 1  PRISMA 2020 flow diagram for systematic review [41]
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[83] (Table 1). Three studies were conducted in clinical set-
tings [33, 36, 84], two were community-based, either in an 
ongoing survey or a demographic survey [81, 83], and two 
were conducted in schools [82, 85] (Table 1).

Characteristics of the study population
The mean age of participants ranged from 16.0 [81] 
to 21.3  years [36] (Table  1), with an age range of 14 to 
24  years (Table  1). One study [85] did not report the 
maximum age. All studies reported on origins [33, 81–
84] or race [36, 85] (Table 2). Participants were African-
American [33, 81, 84], a majority of Black non-Hispanic 
(61% of the sample) [36], only Nigerian [82], or only 
Rwandan [83], and in one study, 71% of participants were 
White [85] (Table 2). Five studies reported on some soci-
oeconomic indicators [33, 82–85], while two reported 
no information on socioeconomic indicators. The most 
frequent indicator used was education (n = 3) of either a 
family member [84] or the participant [82, 83]. Gender 

was reported by all studies, with four studies about girls 
only [33, 83–85], one about boys only [81], and two 
about both [36, 82] (Table  2). Six of the seven studies 
only included sexually active participants [33, 36, 81, 
83–85] and limited the analysis to them, while one study 
included sexually abstinent participants in the main anal-
ysis [82] (Table 2).

Characteristics of STI history
None of the studies differentiated among STI types or 
noted whether the STI was curable or not [33, 36, 
81–85]. Questions were often general, with participants 
being asked: “Ever been told you had an STD” [36, 81] 
or whether they had a “previous STD” [84]. Almost 
all the studies (n = 6) reported on what proportion of 
the participants had a history of STI [33, 36, 82–85], 
ranging from 2.6% to 43.7% (Table  2). All studies  
asked about STI history through survey questions [33, 
36, 81–85]. Regarding recall, four studies asked about 

Table 1  Characteristics of included studies (n = 7) [86]
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lifetime exposure [33, 82, 84, 85], two asked about his-
tory of STI within the past year [81, 83] and one asked 
specifically about more than three months ago [36] 
(Table 1).

Characteristics of condom use

Outcomes  Three types of outcomes regarding condom 
use were identified: 1) use of condom alone (condom 

Table 2  Population characteristics of included studies and sexually transmitted infection history (n = 7)

a n = number of youths included in analysis of interest
b SD Standard deviation, GED General education development, NR Not reported
c All papers included in this review reported results only for two genders (women and men)
d No studies differentiated between any type of STI (including incurable STI)

Study (na) Ethnicity 
or race 
reporting

Ethnicity or 
race- %

Socioeconomic 
grouping

Socieconomic 
groups—% or 
mean (SDb)

Women (%)c Sexually 
active 
participants 
(%)

Analysis 
limited to 
sexually 
active 
participants

Participants 
with STI 
history (%)d

Walsh et al. 
2014 (n = 296) 
[85]

Race White – 71.0 Socioeconomic 
scale

Mean family 
socioeconomic 
status (range 
1–10): 6.3 (1.6)

100.0 100.0 Yes 3.0

Black – 13.0

Asian – 8.0

Other – 7.0

Kottke et al. 
2015 (n = 350) 
[84]

Origin African-Ameri‑
can – 100.0

Education Mother com‑
pleted high 
school or GEDb 
– 68.2

100.0 100.0 Yes 43.7

Wallace et al. 
2015 (n = 289) 
[36]

Race Black non-
Hispanic – 61.0

None - 54.0 100.0 Yes 28.0

White non-
Hispanic – 26.0

Other/Multi-
race – 8.0

Hispanic – 7.0

Clarke et al. 
2016 (n = 350) 
[33]

Origin African-Ameri‑
can – 100.0

Insurance Insured 
(17–19 years-
old) – 46.3

100.0 100.0 Yes 43.7

Insured 
(14–16 years-
old) – 28.9

Uninsured 
(17–19 years 
old) – 18.3

Uninsured 
(14–16 years 
old) – 6.0

Chambliss 
et al. 2021 
(n = 573) [81]

Origin African-Ameri‑
can – 100.0

None - 0.0 100.0 Yes NRb

Ebuenyi et al. 
2021 (n = 400) 
[82]

Origin Nigerian – 
100.0

Education Undergraduate 
– 81.0

59.3 78.0 No 18.0

Postgraduate 
– 19.0

Kawuki et al. 
2022 (n = 539) 
[83]

Origin East Rwandan 
– 31.9

Education Primary – 63.4 100.0 100.0 Yes 2.6

South Rwandan 
– 21.3

Secondary – 
33.0

West Rwandan 
– 18.6

No education 
– 3.8

North Rwandan 
or Kigali – 28.0

Tertiary – 0.7
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use [81, 84], consistent condom use [36], and percent-
age of protected vaginal sex acts out of the total num-
ber of sex acts [proportional condom use] [36]); 2) use 
of condom simultaneously with a contraceptive method 
(dual method [84, 85], or multiple methods of contra-
ception including condoms [33, 83]); and 3) unprotected 
sex (number of unprotected sex acts [36] or risky sexual 
behaviors [82]) (Table  1). In the three studies report-
ing on the use of condom alone, the proportion of par-
ticipants using condoms ranged from 20.6% to 56.9% 
[81, 84] (Table  3). Only one study reported the propor-
tion of participants consistently using a condom (19.0%); 
this study also reported 54.7% of proportional condom 
use [36] (Table 3). Four studies also used dual method or  
multiple methods as outcomes [33, 83–85]. Of the studies 
reporting on frequency of use, dual or multiple methods 
were used by 17.4% to 63.1% of participants [33, 83, 84]  

(Table  3). Two studies reported on unprotected sex  
acts, either reporting the number of unprotected vagi-
nal sex acts in the past three months (mean (SD): 12.0 
(18.7)) [36] or the proportion of participants using risky 
sexual behaviors, including condomless sex (46.8%) [82] 
(Table 3). In the remainder of this paper, “condom use” is 
an umbrella term for all condom use possible outcomes.
Characteristics of reporting  Five studies did not men-
tion condom type [33, 36, 81, 82, 84], one specifically 
referred to male condoms [83], and one did not differ-
entiate between types of condoms [85] (Table  3). Last 
sex [33, 81, 84] and sex in the past three months [36, 82, 
85] were each used three times for the outcome timeline 
(Table  1), while one study did not mention any time-
line [83]. Almost all studies (n = 6) asked about the use 
of condoms using a dichotomous yes/no question [33, 
81–85], while one asked about number of times condoms 

Table 3  Characteristics of outcome(s) of included studies (n = 7)

a n = number of youths included in analysis of interest
b SD Standard deviation, NR not reported, NM not mentioned
c This reporting refers to some young people with data who were not included in the final analysis due to missing values. The initial sample for the 12th wave was 885

Condom use: use of condom alone

Dual method: use of condom with one other contraceptive method

Multiple methods: multiple methods of contraception, including condoms

Study (na) Outcome(s) Participants 
using 
outcomes % 
or mean (SDb)

Type of 
condom and 
sexual act

Type of 
measure

Report on 
consistency

Type of 
partner

Analysis Missing values

Walsh et al. 
2014 (n = 296) 
[85]

Dual method NRb Undifferenti‑
ated – vaginal

Dichotomous 
(yes/no)

Yes Other Multilevel 
modeling

Multiple  
imputation

Kottke et al. 
2015 (n = 350) 
[84]

Condom use 20.6 NMb—NM Dichotomous 
(yes/no)

No NM Generalized 
estimating 
equations 
with multino‑
mial outcome

No missing 
valuesDual method 20.6

Wallace et al. 
2015 (n = 289) 
[36]

Number 
of unprotected 
vaginal sex

12.0 (18.7) NM – vaginal Continuous 
(number 
of times con‑
doms were 
used in a given 
period)

Yes NM Linear  
regression

No missing 
values

Consistent 
condom use

19.0 Logistic 
regression

Proportional 
condom use 
(= 1)

54.7 (35.7) Linear  
regression

Clarke et al. 
2016 (n = 350) 
[33]

Multiple 
methods

63.1 NM – vaginal Dichotomous 
(yes/no)

No NM Logistic 
regression

No missing 
values

Chambliss 
et al. 2021 
(n = 573) [81]

Condom use 
(wave 12)

56.9c NM – NM Dichotomous 
(yes/no)

No NM Logistic 
regression

Exclusion

Ebuenyi et al. 
2021 (n = 400) 
[82]

Risky sexual 
behavior

46.8 NM – NM Dichotomous 
(yes/no)

No NM Logistic 
regression

No missing 
values

Kawuki et al. 
2022 (n = 539) 
[83]

Multiple 
methods

17.4 Male condom  
– NM

Dichotomous 
(yes/no)

No NM Logistic 
regression

No missing 
values
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were used during a given time period [36] (Table 3). Only 
two studies reported on consistency of condom use [36, 
85], and none clearly addressed the type of partner with 
regard to the sexual activity under study (Table 3). Three 
studies indicated the type of sex act, all vaginal [33, 36, 85] 
(Table 3).

Characteristics of statistical methods
Five studies used logistic regression [33, 36, 81–83], one 
used linear regression [36], one used generalized estimat-
ing equation to account for dependency in observations 
[84], and one used multilevel modeling [85] (Table  3). 
Five studies had no missing values [33, 36, 82–84], one 
excluded participants based on missing values [81], and 
one practiced multiple imputation [85] (Table 3).

Risk of bias
Figure  2 presents the risk of bias assessment of the 
included studies. All studies presented a high risk of 
bias [33, 36, 81–85]. Five presented some concerns or 
a high risk of bias due to confounding [33, 36, 81, 82, 
85] from a lack of consideration of confounders, which 
could lead to underestimation of the effect measure. No 

study presented a risk of bias arising from the measure-
ment of the exposure. One study presented some con-
cerns regarding the selection of participants into the 
study, while the three studies conducted in a clinical set-
ting (either adolescent clinics or STI clinics) presented a 
high risk of bias [33, 36, 84]. No bias was found regarding 
post-exposure intervention, and only one study presented 
concerns due to missing data [81]. All studies presented a 
high risk of bias arising from the measurement of con-
dom use, given the possibility of differential information 
bias regarding outcomes as reported by people with an 
STI history and those without. Two studies presented 
a high risk of bias regarding the selection of reported 
results [33, 85]. Despite the biases identified, most stud-
ies still produced interpretable conclusions with respect 
to predicted directions and the context leading to the 
conclusions, particularly regarding the 1st and 6th risk of 
bias domains. Considering this, studies that were classi-
fied as having a very high risk of bias using the ROBINS-
E’s algorithm were classified as having a high risk of bias. 
Three studies probably had a larger effect measure than 
they should have had, while three noted a weaker effect 
than they should have had.

Fig. 2  Risk of bias assessment with the Risk of Bias In Non-randomized Studies – of Exposure (ROBINS-E)
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Association between history of STI and condom use 
outcomes
The exposure and outcome timelines and types of out-
comes are presented in Table 1, along with crude effects 
and adjusted effects with 95%CI of the association 
between an STI history and subsequent condom use, 
where reported by individual studies. Other details about 
exposure and outcomes can be found in Tables  2 and 3 
respectively.

Results of synthesis
STI history and condom use alone
Three studies examined the association between STI his-
tory and condom use alone [36, 81, 84] (Table  1). When 
condom use alone was observed, only one study found that 
STI history in the past year was associated with a reduc-
tion in condom use at last sex (OR 0.37, 95%CI; 0.16–0.89) 
[81] (Table 1). This effect was only found in one wave of a 
repeated cross-sectional study. This study was rated with 
a high risk of bias without threat to conclusion validity 
(Fig. 2). Other studies examining the association between 
STI history and condom use alone did not find a similar 
association [36, 84] and were also rated with a high risk of 
bias (Fig. 2).

STI history and dual method
Two studies examined the association between STI his-
tory and the dual method [84, 85]. When condom use 
was coupled with another method to prevent pregnancy, 
one study found statistically significant higher odds of 
dual method use at last intercourse (adjusted odd ratios 
[AOR] 2.30, 95%CI; 1.26–4.18) with a lifetime history of 
STI [84]. The other found higher odds of dual method 
use in the past three months (AOR 2.88, 95%CI; 1.17–
4.59) with a lifetime history of STI [85] (Table 1). While 
both studies had a high risk of bias, no threat to conclu-
sion validity was found (Fig. 2).

STI history and multiple methods
Two studies examined the association between STI his-
tory and multiple methods [33, 83]. When condom use 
was combined with other methods or considered in 
the pooled result of multiple methods examined, one 
study found higher odds of use at last sex in adolescents 
14–16 years old who had a lifetime history of STI (AOR 
4.80, 95%CI; 1.80–13.10) [33]. The other also found 
higher odds of use, but in sexually active adolescents 
15–19  years old who had an STI within the past year 
(AOR 8.27, 95%CI; 2.54–26.10) [83] (Table  1). Kawuki 
et  al. [83] also reported an AOR including non-sexually 
active participants (AOR 38.89, 95%CI; 10.28–147.10) 
(Table  1). Both studies had a high risk of bias without 
threat to conclusion validity (Fig. 2).

STI history and unprotected sexual acts
Two studies examined the association between STI his-
tory and unprotected sexual acts [36, 82]. One study 
found that having had an STI more than three months 
ago was significantly associated with an increase in 
unprotected vaginal sex in the past three months in 
18–24-year-old participants (β 5.32, 95%CI; 0.52–10.12) 
[36]. Another found that the odds of risky sexual behav-
ior were higher in 15–19-year-old participants previously 
diagnosed with an STI (AOR 2.08, 95%CI; 1.12–3.96) 
[82] (Table  1). Only the study reporting on risky sexual 
behavior had a possible threat to conclusion validity [82] 
(Fig. 2).

STI history and condom use, according to gender
All studies that examined the effect of a history of STI 
on condom use only in girls (n = 4) inspected either dual 
method or multiple methods as outcomes [33, 83–85] 
(Tables  1 and 2). According to the results with these 
outcomes, all were statistically significant and associ-
ated with higher use, while none presented any threat 
to conclusion validity regarding risk of bias assessment 
[33, 83–85] (Fig.  2). No association with STI history 
was found regarding condom use alone in girls [84]. The 
study that included only boys (n = 1) found that adoles-
cent boys with a history of STI had lower odds of using a 
condom at last sex than those without such history [81], 
with no threat to conclusion validity (Fig. 2). Two studies 
included both boys and girls. Both studies, when inspect-
ing unprotected sex acts or risky sexual behaviors, found 
a positive association with STI history [36, 82]. However, 
no association was found regarding condom use alone 
[36]. Possible threats to conclusion validity remained 
regarding Ebuenyi et al. [82] (Fig. 2).

STI history and condom use, according to ethnicity or race
Three studies were conducted with African-Americans; 
these examined condom use alone and dual method 
[84], multiple methods [33], and condom use alone [81] 
(Tables 1 and 2). All three studies found statistically sig-
nificant effects toward a positive association between 
history of STI and dual method or multiple methods 
(Table 1). One study conducted with a majority of Black 
non-Hispanic Americans (61%) found an increase in 
unprotected vaginal sex acts in boys diagnosed with an 
STI more than three months ago [36], with no threat to 
conclusion validity (Fig.  2). The one study conducted 
with Nigerians presented a threat to conclusion valid-
ity regarding the positive association found between STI 
history and risky sexual behavior (Table  1  and Fig.  2) 
[82]. The study conducted with Rwandans found a posi-
tive association between STI history in the past year and 
the use of multiple methods (Table 1), with no threat to 
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conclusion validity [83] (Fig.  2). Finally, only one study 
was conducted with a majority of White Americans, 
which found a positive association between lifetime his-
tory of STI and dual method use in the past three months 
(Table 1) [85], with no threat to conclusion validity aris-
ing from bias (Fig. 2).

STI history and condom use, according to age
Two studies examined the association between STI his-
tory and condom use in adolescent populations with 
mean age above 20 years [36, 82]. One found a positive 
statistically significant association between STI history 
and unprotected vaginal sex acts [36], while the other 
found a statistically significant association with risky sex-
ual behaviors [82] (Table 1). Both were assessed as hav-
ing a high risk of bias, with only the one regarding risky 
sexual behaviors presenting a possible threat to conclu-
sion validity (Fig. 2). The remaining studies (n = 5) exam-
ined the association between STI history and condom 
use in younger participants (≤ 18.1 mean years of age) 
and examined either condom use alone or dual method/
multiple methods (Table 1) [33, 81, 83–85]. Those stud-
ies found the previously stated results regarding dual 
method/multiple methods and condom use alone, with 
the respective risks of bias (Fig. 2).

Discussion
Summary of evidence
Three types of outcomes regarding condom use were 
identified in only seven studies over the last decade. Most 
of those studies presented interpretable conclusions even 
in the presence of a risk of bias. Our review found that: 1) 
a history of STI was rarely associated with condom use 
alone, except when analyzed only in boys, who tended to 
use condoms less after having recovered from an infec-
tion; 2) younger girls with a history of STI increased their 
use of dual/multiple methods; 3) both boys and girls of 
older age reported increased unprotected sex acts after 
an STI; and 4) race/ethnicity cannot, at this point, be 
stated as influencing the association between STI history 
and subsequent condom use. Due to the small number of 
studies, the findings should be interpreted with care.

Explanatory hypotheses supported by literature
In one of the included studies, STI history in boys was 
associated with a reduction in subsequent use of condom 
alone. Some studies showed that the association between 
STI history and condom use was influenced by gender. 
The association between a history of STI and subsequent 
condom use alone may disappear when the two genders 
are combined in the analysis. Studies that did not differ-
entiate by gender in their analysis possibly confounded 
the effect. The studies that included boys did not inspect 

the association with the dual method or multiple meth-
ods of protection including condoms. Those two out-
comes referred mostly to pregnancy prevention methods 
only used by girls [87]. However, studies examining con-
traception in adolescence have historically analyzed it in 
girls, who still often assume responsibility for reproduc-
tive planning and childcare [88, 89]. The lack of associa-
tion or possible negative association with condom use 
alone could be due to adolescent boys’ taking more sex-
ual risks than girls [90]. Boys-only analyses could show 
an increase in risk-taking behavior considering that ten-
dency of higher risk-taking [90, 91]. Moreover, one of the 
most common STIs, chlamydia, has few complications in 
boys, which could influence their subsequent behaviors 
after infection [92]. However, the one study that found an 
association between STI history and condom use alone 
only reported it in one of the waves of their repeated 
cross-sectional survey, which suggests that it could not 
be replicated in different years [81]. This could also mean, 
as the authors concluded, that STI history is not a con-
sistent predictor of condom use alone [81].

Remarkably, STI history was associated with subse-
quent unprotected sexual acts and risky sexual behav-
iors in both boys and girls, even when a history of STI 
appeared to increase subsequent condom use in combi-
nation with other contraceptive methods in girls. Deter-
minants of preventive health behaviors may help explain 
this. In fact, those two studies combining boys and girls 
each had a population with a mean age over 20 years, and 
older adolescents are known to be more prone to adopt-
ing negative attitudes toward condom use [36]. As con-
dom use is significantly influenced by attitudes [93], this 
could potentially explain the direction of the association. 
Studies should be replicated in older adolescents with a 
rigorous methodology to eliminate the risk of threat to 
conclusion validity that is present in one of those studies.

Girls with a history of STI increased their dual/multi-
ple methods use. Several factors contribute to the impor-
tance of condom use in adolescent girls [74, 94]. Girls are 
disproportionately affected by STIs [95], and those who 
are infected may be warned about the serious potential 
impacts of STIs on their fertility [96–98]. The effects 
are particularly important on their reproductive health 
because of their anatomy, in that female fertility is vul-
nerable to STIs due in part to delicate vaginal mucosa 
[97] and possible damage and occlusion of the fallopian 
tubes from previous infection [98]. Moreover, these vul-
nerabilities can be exacerbated when girls are living in 
unfavorable sociocultural and economic conditions [97]. 
It is plausible that the clinical approach taken with girls 
infected by STIs may be different from that with boys. 
This could explain the divergence between genders with 
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regard to the impact of STI history on subsequent con-
dom use and extra protection regarding pregnancy.

With regard to race or ethnicity, no clear pattern 
appeared to influence the association between STI his-
tory and subsequent condom use. Three studies found 
a positive association with the dual method or multiple 
methods, while three others found associations with 
unprotected sexual acts. The only study in a White pop-
ulation found a positive association with dual method 
use. This could potentially mean that neither race nor 
ethnicity explain all the relationships between STI his-
tory and subsequent condom use, as gender appears to 
do in those seven studies. African-American girls are 
often disproportionately negatively affected by sexual and 
reproductive health conditions compared with girls from 
other races or ethnicities, in part because of socioeco-
nomic factors [99]. The higher odds of infection in eth-
nic minorities [11, 100] could partially explain their high 
representation in the studies included in the systematic 
review. Race and ethnicity remain important in health 
research, notably to highlight health disparities. How-
ever, given the lack of clear consensus definitions regard-
ing race and ethnicity in some research areas, researchers 
should consider carefully the definitions they apply when 
creating classifications for their research objectives [101]. 
The contexts of health determinants likely play an impor-
tant role when the association of interest is observed. The 
sociocultural context of the individuals included in the 
study should also be considered.

Limitations of the evidence
An important limitation is the small number of studies 
included in the review, which limited our data analysis 
and quantification of the effect of interest on the out-
comes found. More studies could help to clarify the con-
clusions coming from the small number of studies, as 
well as to generalize findings to more populations. Most 
of the studies included focused on African-American 
adolescent girls in the USA or in African countries (Nige-
ria and Rwanda). The results should be interpreted with 
caution when applied to contexts other than those stud-
ied. These studies would need to be replicated in other 
contexts and with more diverse populations to enhance 
the external validity of the findings [102].

While STI history and subsequent condom use could 
be studied with longitudinal studies, cross-sectional sur-
veys were almost always used (85.7%). Cross-sectional 
surveys are sources of reliable information representa-
tive of the populations under study [102]. However, lon-
gitudinal studies could be beneficial, in order to establish 
the important temporal sequence to causality, to exclude 
recall bias, and to observe changes over time [102, 103].

None of the studies included in this review differenti-
ated between curable and incurable STIs. Future research 
should distinguish between different types of STIs (e.g., 
curable vs incurable), as they may affect preventive 
behaviours differently. This would help clarify the asso-
ciation between STI history and subsequent condom use 
with regard to different types of exposure.

Almost all the studies used dichotomous questions 
regarding condom use. A 2014 systematic review of 
condom use measurement called for a standardization 
of measures [104], as the lack of standards for condom 
use measurement hinders the comparability of findings 
across studies. According to that systematic review of 
215 studies, six dimensions could be considered when 
condom use is the outcome of interest: partner type, 
temporal period, measurement scale, consistency of 
use, controlling for abstinence, and type of sex [104]. In 
particular, some studies did not limit their analysis to 
sexually active participants, which could confound the 
association between STI history and condom use. This 
could explain, in part, why Kawuki et al. [83] found such a 
high odds ratio when including all samples, which would 
have included low numbers of participants with STI his-
tory. While exposure timeline was variable in the stud-
ies, the temporal periods for condom use were similar in 
most cases. However, most of the studies did not report 
on consistency of use, and consistency plays an impor-
tant part in the reduction of transmission during con-
dom use [105]. It was not possible to ascertain what type 
of partner the condom use involved: in fact, it is known 
that condom use varies by partner type, being lower with 
a primary partner and in long-term relationships [106]. 
Taking into account all these elements could significantly 
enhance the study of the association between STI history 
and subsequent condom use. On the other hand, almost 
all the studies (n = 5) included socioeconomic indicators, 
which is sometimes an important gap in the scientific lit-
erature, even in the highest-ranked medical journal, as 
reported in a recent literature review [107].

The three studies conducted in a clinical setting pre-
sented a risk of selection bias. Both STI history and con-
dom use can lead people to seek clinical consultation, 
which could result in a possible collider bias [102, 108]. 
When selecting participants in a clinical context, atten-
tion should be given to ensuring that the association of 
interest is free of such bias. Another important selec-
tion bias can arise when excluding participants based on 
missing values, especially if those values are not missing 
at random [109], which was done in one study without 
consideration of the mechanism responsible for the miss-
ing data. Multiple imputation is a useful method for han-
dling missing values [109]. Results should be presented 
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even when not statistically significant, which sometimes 
leads to selecting a high risk of bias in the 7th domain of 
ROBINS-E.

Many other psychosocial variables could explain behav-
ior change, such as perceived susceptibility, perceived 
severity, health motivation, self-efficacy, or perceived 
benefits or barriers [110]. However, none of the articles 
included in the literature review elaborated on such psy-
chosocial variables. Future research should explore how 
psychosocial variables and past experiences can influence 
preventive actions such as condom use.

Limitations of the review process
As mentioned earlier, articles from inception to 2012 in 
MEDLINE, Embase, and Web of Science were excluded, 
in order to focus on a ten-year generational context [54, 
55, 111]. Hence, one limitation of this systematic review 
is that the conclusions cannot be generalized to earlier 
time periods. However, the results will be useful for deci-
sion-makers focused on the behaviors of contemporary 
youth.

Future research
Multiple studies in this review did not consider impor-
tant confounding factors, such as social and sexual net-
works [65, 66], other risky sexual behaviors [67, 68], 
education [18, 69, 70], knowledge and awareness [71–73], 
socioeconomic status [65, 74], healthcare resources [65, 
75], and cultural and religious beliefs [65, 79]. However, 
those confounders are known to have a positive asso-
ciation with STI history and a negative association with 
condom use, which suggests a possible underestimation 
of the effect measure. Even in the presence of a high risk 
of bias, the conclusions about the association for many of 
the studies would still be the same. Furthermore, the high 
risk of bias concluded in all the studies also results from 
bias arising from the measurement of condom use. This 
stems from the fact that people who had STIs and those 
who did not could potentially have given differential 
information regarding condom use outcomes. However, 
information about condom use is a self-reported meas-
ure [104], and such a requirement could not be taken into 
account in ROBINS-E. All our studies were ultimately 
classified with a high risk of bias. It is important to note 
that greater attention should be given to threats to con-
clusion validity regarding the reasons behind the catego-
rization in the 1st and 6th domains.

Implications of research findings
The differences in the association between STI history 
and condom use detected between girls and boys, and 
between the different age groups, call for a rethinking 

of clinical approaches and awareness-raising interven-
tions after an STI diagnosis. Gender-specific approaches 
in clinical and research settings have been beneficial in 
fields related to psychiatry [112], cardiovascular diseases, 
and osteoporosis [113]. Such approaches are, in fact, a 
step closer to gender equity, as they take into account 
the specific needs of both men and women [114]. The 
same can be said for age-specific interventions targeting 
adolescents [115]. Tailoring counseling and education 
practices to specific groups could minimize the risks of 
transmission and reinfection.

Conclusions
Condom use in adolescents who have experienced STIs 
is important, as they must protect themselves from rein-
fections and further transmission. In line with the HBM, 
these results highlight factors that can influence the 
adoption of preventive health measures, such as con-
dom use, among adolescents who experienced STIs. The 
results could help in tailoring gender-sensitive clinical 
approaches to STI diagnosis in adolescents. As STIs are 
transmitted via sexual interactions, both girls and boys 
should be involved in decisions on their subsequent con-
dom use and reminded of the impact of STIs. Even in 
older adolescent populations, with their higher possibil-
ity of perpetuating risky sexual behaviors, STIs require 
serious consideration. Further studies should differenti-
ate this issue by gender and adolescent age, examining 
the different potential impacts on behavior. More studies, 
with rigorous epidemiologic methods, should also inves-
tigate the association in young boys [88, 89]. Such results 
could also apply to other infectious experiences, as a cur-
able infection could potentially modulate subsequent 
behaviors in adolescence.
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