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Aim To determine changes in sexual behaviors and oth-
er relevant characteristics related to human immunodefi-
ciency virus (HIV) and sexually transmitted infection (STI) 
risks among young Croatian adults.

Method We surveyed adults aged 18-24 in 2005 (n = 1092) 
and 18-25 in 2010 (n = 1005). Both samples were proba-
bilistic and stratified by county, settlement size, age, and 
gender. The samples were non-matched. Trained inter-
viewers conducted structured face-to-face interviews in 
participants’ households. The part of the questionnaire as-
sessing sensitive information was self-administered.

Results A majority of participants at both survey points 
(85.2%-86.2%) were sexually active. Median age at sexual 
debut (17 years) remained unchanged. Lifetime number 
of sexual partners was also stable. More women than men 
reported only one lifetime sexual partner. The prevalence 
of condom use at first intercourse increased (from 62.6 to 
70%, P = 0.002), while the prevalence of condom use at 
most recent sexual intercourse remained stable (54% in 
2005 and 54.7% in 2010). Consistent condom use also re-
mained unchanged. Consistent condom use in the past 
year was reported by 19.2% participants in 2005 nad 20% 
in 2010.. At both survey points for both genders, consis-
tent condom use was associated with age (odds ratio [OR] 

W2005 = 0.74, P = 0.004; ORW2010 = 0.72, P < 0.001; ORM2005 = 0.73, 
P < 0.001; ORM2010 = 0.80,P = 0.006), negative attitudes to-
ward condom use (ORW2005 = 0.84, P = 0.001; ORW2010 = 0.90, 
P = 0.026; ORM2005 = 0.92, P = 0.032; ORM2010 = 0.90, P = 0.011)), 
and condom use at first intercourse (ORW2005 = 3.87, 
P < 0.001; ORW2010 = 4.64, P < 0.001; ORM2005 = 5.85, P < 0.001; 
ORM2010 = 4.03, P < 0.001). In the observed period, HIV/AIDS 
knowledge was stable.

Conclusion Risky sexual practices remain common 
among young Croatian adults. Given the recently report-
ed STI prevalence rates in this age cohort, introduction of 
school-based sex education that would focus on protec-
tive behavioral and communication skills seems to be of 
crucial epidemiological importance.
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Adolescents and young adults are more vulnerable to 
sexually transmitted infections (STI) than other segments 
of the general population. Inclined to intense explora-
tion of their sexuality (1), young people are more likely 
to frequently change sexual partners, have multiple, often 
high-risk partners, and experiment with different sexual 
practices (2). In the same time, they often lack compre-
hensive knowledge of risks related to sexual health, as 
well as the communication and behavioral skills required 
for safer sex (3). It is therefore no surprise that most stud-
ies on youth sexuality focus on negative consequences of 
sexual activities (4-8).

A recent acquired immunodeficiency syndrome (AIDS) ep-
idemic update suggested that almost half of all new hu-
man immunodeficiency virus (HIV) infections worldwide 
occurred among people aged 15-24 years (9). One study 
of adolescents in the United States of America found that 
about 50% of all newly contracted STIs were reported 
among adolescents and young adults, with human pap-
illomaviruses (HPV), trichomoniasis, and Chlamydia tra-
chomatis being the most frequently acquired STIs (10). 
Although we lack biological data on STIs in Croatia, the 
existing data on HPV suggest that the prevalence of STIs 
in the country might be comparable. As recently ob-
served, vulnerability to HPV infections seems to be high-
est among women in their late teens and early twenties 
(11,12). This is not surprising given the well-documented 
inconsistency of condom use in the population (3,13-17). 
The situation is not substantially better among well-edu-
cated young adults. In a cross-sectional study carried out 
in 1998, 2003, and 2008 among the University of Zagreb 
first-year students, fewer than a half of participants report-
ed using condoms regularly (18).

Unfortunately, there is no comprehensive sex education in 
Croatian public schools. The recent debates about its intro-
duction proved highly controversial and politicized (19). As 
a result, the initiative was officially qualified as an unneces-
sary burden to the national curriculum and dropped (20). 
Under such circumstances, systematic monitoring of sexu-
al risks among young people is an important public health 
task. The aim of this article is to provide evidence-based ra-
tionale for interventions and educational programs focus-
ing on reproductive and sexual health issues. In this first re-
peated cross-sectional study based on national probability 
samples carried out in Croatia, we examine core indicators 
of sexual risk taking and other relevant characteristics of 
young adults in the period 2005-2010 to inform a national 
response to HIV and STI risks among young people.

Method

Sampling procedure

In 2005 and 2010, two cross-sectional studies on HIV/AIDS-
related attitudes, knowledge, and behaviors were car-
ried out on national probability non-matched samples of 
young adults. Using data from the last census (2001), both 
samples were stratified according to county, settlement 
size, age, and gender. Consistent randomization proce-
dures were employed in all sampling steps. In the last step, 
Kish’s method of the most recent birthday (21) was used 
to select participants in the households where more than 
one resident of the eligible age was present.

In 2005, the number of participants was set equal for all 6 
regions of the country to enable robust regional estimates 
(13), while in 2010 probability proportional to size sam-
pling approach was used. To make comparisons between 
the two waves meaningful, the 2005 data set was weight-
ed to adjust for regional differences, settlement size, age, 
and gender. At 95% confidence interval, the maximum 
margin of error for the 2005 sample was ±2.97%, and for 
the 2010 sample ±3.09%.

Participants

The 2005 survey included 1092 women and men aged 18-
24 years, while the 2010 survey included 1005 participants 
aged 18-25 years. This slight difference in age ranges may 
seem problematic for between-study comparisons, how-
ever a set of analyses suggested that this was not the case. 
The inclusion of 25-year-olds in 2010 did not affect com-
parisons of age at coital debut. All sexually active partici-
pants in the 2010 sample reported having had first sexual 
intercourse at the age of 24 years or younger. Furthermore, 
25-year-olds did not significantly differ from 24-year-
olds in the lifetime number of sexual partners (χ2 = 3.07, 
P = 0.381), the reported number of partners in the past 
year (χ2 = 7.72, P = 0.102), condom use at most recent inter-
course (χ2 = 5.49, P = 0.241), and consistent condom use in 
the past month (χ2 = 0.12, P = 0.911).

Non-response analysis

In 2005, the survey had a high response rate of 79.5%. Five 
years later, as many as 3133 persons of eligible age and 
gender were approached and 1005 completed the ques-
tionnaire, yielding a response rate of 32.1%. Although 
considerably lower, this rate is comparable to some 
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of the recently observed participation rates in Croatian 
public opinion surveys and corresponds to the long-term 
negative trend in survey participation (22,23).

The interviewers were instructed to substitute an eligible 
person that declined participation according to a standard-
ized randomization procedure. Among those who refused 
to take part in the survey, 68.9% in 2005 and 65.4% in 2010 
reported lack of time or a general disinterest in surveys. Ad-
ditional 7.7% (2005) and 10.8% (2010) stated health issues, 
their parents’ disapproval, and other (or no) reasons. It is 
important to note that the structure of non-response was 
almost identical when refusal was attributed to the study 
topic (HIV-relevant knowledge, beliefs, and behaviors) – 
23.4% in 2005 and 23.8% in 2010.

data collection

Participants were interviewed in their homes or, exception-
ally, at some other nearby public place (park, coffee shop, 
etc.) where it was possible to conduct the interview without 
the presence of other family members. Most interviewers 
were young women between 25 and 35 years of age, with 
considerable interviewing experience. Both in 2005 and 
2010, the interviewers received an additional six-hour train-
ing focused on collecting information on sensitive topics.

All study procedures were approved by the Ethical Review 
Board of the Faculty of Humanities and Social Sciences, 
University of Zagreb. Prior to the interview, all participants 
gave verbal informed consent. Following the completion 
of the survey, participants were given brochures with es-
sential HIV/AIDS information. The 2010 survey additionally 
included a biological part (not reported here). After par-

ticipants had completed the survey, they were asked for a 
urine sample to be tested for chlamydia. Prior to complet-
ing the questionnaire, participants were unaware of the bi-
ological testing component.

Questionnaire

An originally developed KABP (knowledge, attitudes, be-
liefs, and practices) questionnaire was used in both waves, 
with slight modifications. The first part of the questionnaire, 
administered by face-to-face interviewing, asked about so-
cio-demographic characteristics, HIV/AIDS knowledge, at-
titudes toward people living with HIV/AIDS, attitudes to-
ward gendered sexual roles, beliefs about condoms and 
condom use, self-esteem, and locus of control. The second 
part of the questionnaire, focused on sexual behaviors and 
other relevant experiences (including the use of pornogra-
phy, having been diagnosed with an STI, and having been 
tested for HIV), was self-administered. The questionnaires 
consisted of 170-190 items and took on average 30 min-
utes to complete. The 2005 version was piloted for com-
prehensiveness and completion time among 100 high-
school students. Slightly revised version was pre-tested in 
2009 on 103 high-school and 132 university students. In-
struments used for comparisons were identical in the origi-
nal and the repeated study.

Measures

Socio-demographic characteristics assessed were age and 
personal and parental education (obtained separately for 
mother and father), occupation, family socio-econom-
ic status, and the type of the longest place of residence 
(1 = <10 000 inhabitants, 2 = 10 000-50,000, 3 = 50 001-

tABLe 1. Knowledge about hIV/AIdS by study year and gender*
No. (%) of participants in

2005 2010
women men total women men total

Can a person get hIV:
from mosquito bites 361 (67.1) 339 (61.2) 700 (64.1) 348 (70.3) 312 (61.2) 660 (65.7)
using public toilets 398 (74.1) 418 (75.5) 816 (74.7) 376 (76.0) 387 (75.9) 763 (75.9)
sharing a glass with someone who is infected† 391 (72.7) 389 (70.2) 780 (71.4) 401 (81.0) 379 (74.3) 780 (77.6)
sharing a meal with someone who is infected 412 (76.6) 397 (71.7) 809 (74.1) 393 (79.4) 374 (72.3) 767 (76.3)
having sex with a healthy looking person† 466 (86.6) 470 (84.8) 936 (85.7) 446 (90.1) 462 (90.6) 908 (90.3)
Can the risk of hIV transmission be reduced by:
proper use of condoms 453 (84.2) 455 (82.1) 908 (83.2) 375 (75.8) 428 (83.9) 803 (79.9)
having sex with only one faithful and uninfected partner‡ 434 (80.7) 412 (74.4) 846 (77.5) 345 (69.7) 388 (76.1) 733 (72.9)
*Number (percentage) of correct answers. 
†Significant difference between the study waves (totals), P < 0.01.
‡Significant difference between the study waves (totals), P < 0.05.
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100,000, 4 = 100 001-500,000, 5 = >500,000). In addition, 
two measures of religiosity were used. Religious upbring-
ing was measured by the following single-item indicator: 
“Were you brought up in the religious spirit?” A three-point 
scale was used to anchor answers (1 = no, 2 = yes, but not 
strictly, and 3 = yes, strictly). Personal religiosity was as-
sessed by the frequency of attending religious services on 
occasions other than weddings, funerals, christenings, and 
the like, ranging from 1 = never to 6 = almost daily.

Knowledge about HIV/AIDS was measured with the stan-
dard UNGASS indicators (24). Five items assessed routes 
of HIV transmission, while 2 additional items measured 
modes of protection from HIV infection (Table 1). Answers 
were recoded as correct and incorrect (including “don’t 
know” answers). Items were summed to form a compos-
ite indicator ranging from 0 (all incorrect answers) to 7 (all 
correct answers).

Attitudes toward condom use were assessed by a four-
item Negative Beliefs about Condom Use Scale developed 
by A. Štulhofer and colleagues (13). Items such as “A per-
son who suggests condom use does not trust his/her part-
ner.” and “A girl who carries condoms in her purse can be 
easily talked into having sex.” were anchored on a 5-point 
Likert-type scale ranging from 1 = “completely disagree” to 
5 = “completely agree.” An additive composite scale rang-
ing from 4 to 20 (the higher result, the more negative be-
liefs about condom use) was one-dimensional in both 
waves (all items loaded >0.70 on one factor with Eigenval-
ue >1) and had acceptable internal consistency (Cronbach 
α2005 = 0.75; α2010 = 0.83).

Socio-sexual characteristics and sexual risk-taking behav-
iors were assessed with several single-item indicators: 
age at sexual debut (defined as first coital intercourse), 
contraception/protection use at first and most recent 
sexual intercourse, condom use consistency (in the past 
12 months), and number of sexual partners (lifetime and 
during the last 12 months). Sexual partners were defined 
as individuals the participant had vaginal intercourse 
with. Sexual orientation was assessed by asking about 
the gender of sexual partners (from 1 = “exclusively men” 
to 5 = “exclusively women”). Self-assessed HIV and STI-
related risks were measured by the following questions: 
“How would you rate your personal risk of acquiring HIV 
infection?” and “How would you rate your personal risk of 
acquiring any other STI?” A 10-point response scale rang-
ing from 1 (“negligible risk”) to10 (“extremely high risk”) 
was used for anchoring answers. Finally, participants 

were asked to indicate whether they had ever been diag-
nosed with an STI and whether they had ever been tested 
for HIV.

Statistical analysis

χ2 tests were used to assess differences between genders 
and study waves on various indicators. t-tests were used 
to compare study wave and gender-specific means on 
several continuous measures, which were analyzed for 
normality of distribution. Reliability analysis and principal 
component analysis were carried out to assess internal 
consistency and dimensionality of composite indicators. 
Consistent condom use, as the central indicator of respon-
sible sexual behavior among young adults with multiple 
partnerships, was assessed in more detail with multivari-
ate logistic regression analysis. The analyses were carried 
out separately by study wave and gender. The model in-
cluded the variables found relevant in previous studies 
(7,13,14,17). All statistical analyses were performed with 
SPSS 17.0 (SPSS Inc., Chicago, IL, USA) statistical software 
package. Probability value <0.05 was set as a threshold for 
statistical significance.

ReSuLtS

Young adults sampled in 2005 and 2010 significantly dif-
fered in most socio-demographic characteristics (Table 
2). Although the proportion of participants with strict 
religious upbringing significantly increased (χ2 = 99.98, 
P < 0.001), the frequency of church-going slightly but sig-
nificantly decreased (χ2 = 13.92, P = 0.003).

hIV/AIdS knowledge

Basic HIV/AIDS knowledge was relatively high in both 
study waves (Table 1). With the exception of a single item 
(mosquito bites), between 70% and 90% of participants 
provided correct answers regarding HIV transmission. 
Similar proportions (70%-85%) of correct answers were re-
corded on two questions assessing the knowledge about 
protection from HIV infection. Slight but significant in-
crease was observed for two items measuring modes of 
HIV transmission. About 6% more participants answered 
that HIV cannot be transmitted by sharing a glass with an 
infected person (χ2 = 10.5, P < 0.001) and about 5% more 
knew that healthy looking partner may still be HIV posi-
tive (χ2 = 10.59, P < 0.001). The scores on the overall ad-
ditive index, however, remained the same in the ob-
served period.
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Sexual experiences and behaviors

About 85% of participants in 2010 were sexually active (Ta-
ble 3). The proportion did not significantly change in the 
observed period. Differences between genders in sexual 
activity were found only in 2005, when more men reported 
sexual activity (χ2 = 5.22, P = 0.022). Between 2005 and 2010, 
the average age at sexual debut decreased significantly in 
statistical (mean ± standard deviation in 2005, 17.31 ± 1.71; 
in 2010, 17.14 ± 1.75; t = 1.99, df = 1734, P = 0.047) but not 

in practical terms. When tested using non-parametric pro-
cedures, the connection between age at first intercourse 
and the study wave was not confirmed (χ2 = 10.79, df = 6, 
P = 0.095) (Table 3). In 2005, men reported sexual debut 
at a mean ± standard deviation of 17.02 ± 1.62 years and 
women at 17.61 ± 1.74 years (t = 5.19, df = 865, P < 0.001). In 
2010, men reported sexual debut at a mean ± standard de-
viation of 16.9 ± 1.86 years and women at 17.4 ± 1.59 years 
(t = 4.23, df = 850, P < 0.001). In both study waves, the me-
dian age at sexual debut was 17 years (interquartile range: 

tABLe 2. Socio-demographic structure of the samples by study year and gender

No. (%) of participants in

2005 2010

women
(n = 574)

men
(n = 519)

total
(N = 1093)

women
(n = 495)

men
(n = 510)

total
(N = 1005)

Father’s education:*
elementary school or less  80 (15.1)  51 (9.4) 131 (12.2)  45 (9.3)  41 (8.1)  86 (8.7)
high school 361 (68.1) 397 (73.1) 758 (70.6) 329 (67.7) 338 (66.7) 607 (67.2)
university degree  89 (16.8)  95 (17.5) 184 (17.2) 112 (23.0) 128 (25.2) 240 (24.2)
Mother’s education:†

elementary school or less  85 (15.9) 105 (19.0) 190 (17.5)  62 (12.5)  59 (11.6) 121 (12.1)
high school 348 (65.2) 333 (60.2) 681 (62.7) 334 (67.5) 348 (68.4) 682 (67.9)
university degree 101 (18.9) 115 (20.8) 216 (19.8)  99 (20.0) 102 (20.0) 201 (20.0)
Family socioeconomic status:*
lower than average  49 (9.1)  42 (7.6)  91 (8.4)  16 (3.2)  21 (4.1)  37 (3.7)
about average 382 (71.3) 391 (71.1) 773 (71.2) 367 (74.1) 365 (71.6) 732 (72.8)
higher than average 105 (19.6) 117 (21.3) 222 (20.4) 112 (22.6) 124 (24.3) 236 (23.5)
Respondent’s occupation:
in school/at university 288 (53.5) 264 (47.7) 552 (50.5) 273 (55.2) 229 (44.9) 502 (50.0)
employed 151 (28.1) 181 (32.7) 332 (30.4) 150 (30.3) 192 (37.6) 342 (34.0)
unemployed  99 (18.4) 109 (19.7) 208 (19.0)  72 (14.5)  89 (17.5) 161 (16.0)
Attendance of religious services:†

never 130 (24.2) 174 (31.6) 304 (28.0) 147 (29.8) 189 (37.1) 336 (33.5)
up to several times a year 182 (33.9) 211 (38.4) 393 (36.2) 185 (37.4) 191 (37.5) 376 (37.5)
once a month 115 (21.4)  75 (13.6) 190 (17.5)  87 (17.6)  66 (12.9) 153 (15.2)
once a week or more 110 (20.5)  90 (16.4) 200 (18.3)  75 (15.2)  64 (12.5) 139 (13.8)
Raised religiously at home:*
no  98 (18.2) 106 (19.4) 204 (18.9)  55 (11.1)  74 (14.6) 129 (12.9)
yes, but not strictly 371 (69.1) 396 (72.7) 767 (70.9) 299 (60.5) 302 (59.7) 601 (60.1)
strictly  68 (12.7)  43 (7.9) 111 (10.3) 140 (28.3) 130 (25.7) 270 (27.0)
No. of inhabitants in the settlement 
of longest residence:
≤10,000 259 (48.9) 305 (55.2) 564 (52.1) 249 (50.4) 256 (50.5) 505 (50.4)
10,001-50,000  90 (17.0) 110 (19.9) 200 (18.5)  81 (16.4)  83 (16.7) 164 (16.4)
50,001-100,000  42 (7.9)  37 (6.7)  79 (7.3)  52 (10.5)  49 (9.7) 101 (10.1)
100,001-500,000  54 (10.2)  47 (8.5) 101 (9.3)  40 (8.1)  55 (10.8)  95 (9.5)
>500,000  85 (16.0)  54 (9.8) 139 (12.8)  72 (14.6)  64 (12.6) 136 (13.6)
Currently married‡  35 (6.5)  18 (3.2)  53 (4.9)  46 (9.3)  25 (4.9)  71 (7.1)
*Significant difference between the study waves (totals), P < 0.001.
†Significant difference between the study waves (totals), P < 0.01.
‡Significant difference between the study waves (totals), P < 0.05.
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16-18) for both genders. It should also be noted that a pro-
portion of participants who reported sexual debut before 
the age of 17 remained stable.

The lifetime number of sexual partners did not change be-
tween the study waves. The median number was 3 (inter-

quartile range: 2-5 in 2005, 2-6 in 2010). As for the number of 
partners in the last year, the observed difference (χ2 = 25.0, 
P < 0.001) was generated primarily by a lower proportion of 
participants who were sexually inactive in 2010 compared 
to 2005, as well as a higher proportion of participants who 
reported 5 or more sexual partners. In both waves, more 

tABLe 3. Sexual experiences and behaviors by study year and gender*

No. (%) of participants in

2005 2010

women men total women men total

experience of sexual intercourse:
yes 440 (82.7) 482 (87.6) 922 (85.2) 416 (84.4) 445 (87.9) 861 (86.2)
Age at the first intercourse (years):
≤14  10 (2.4)  25 (5.4)  35 (4.0)   8 (1.9)  36 (8.2)  44 (5.2)
15  22 (5.2)  42 (9.1)  64 (7.2)  36 (8.8)  53 (12.0)  89 (10.4)
16  85 (20.0)  96 (20.9) 181 (20.5)  72 (17.5) 101 (22.9) 173 (20.3)
17 116 (27.3) 123 (26.7) 239 (27.0) 109 (26.5) 100 (22.7) 209 (24.5)
18  65 (15.3) 112 (24.3) 177 (20.0)  98 (23.8)  86 (19.5) 184 (21.6)
19  63 (14.8)  30 (6.5)  93 (10.5)  47 (11.4)  32 (7.3)  79 (9.3)
≥20  64 (15.0)  32 (7.1)  96 (10.8)  41 (10.1)  33 (7.4)  74 (8.7)
Number of sexual partners (ever):
1 147 (35.5)  63 (14.7) 210 (24.9) 121 (29.7)  64 (15.5) 185 (22.5)
2  84 (20.3)  60 (14.0) 144 (17.1)  73 (17.9)  37 (8.9) 110 (13.4)
3  52 (12.6)  79 (18.5) 131 (15.6)  77 (18.9)  57 (13.8) 134 (16.3)
4-5  74 (17.9)  91 (21.3) 165 (19.6)  76 (18.6)  86 (20.8) 162 (19.7)
6-9  37 (8.9)  64 (15.0) 101 (12.0)  33 (8.1)  80 (19.3) 113 (13.7)
≥10  20 (4.8)  71 (16.5)  91 (10.8)  28 (6.8)  90 (21.7) 118 (14.4)
Number of sexual partners in the last 12 mo:†

0  38 (8.9)  43 (9.4)  81 (9.2)  17 (4.2)  23 (5.3)  40 (4.8)
1 291 (68.8) 220 (47.9) 511 (57.9) 298 (72.9) 211 (49.0) 509 (60.7)
2  54 (12.8)  89 (19.4) 143 (16.2)  58 (14.1)  79 (18.4) 137 (16.3)
3-4  35 (8.3)  79 (17.2) 114 (12.9)  27 (6.6)  63 (14.7)  90 (10.7)
≥5   5 (1.2)  28 (6.1)  33 (3.8)   9 (2.2)  54 (12.6)  63 (7.5)
Most recent intercourse was with a steady partner:
yes 355 (84.7) 320 (69.3) 675 (76.6) 355 (86.4) 291 (65.8) 646 (75.7)
no  64 (15.3) 142 (30.7) 206 (23.4)  56 (13.6) 151 (34.2) 207 (24.3)
Concurrent sexual relationship (ever):
no 353 (83.5) 316 (68.8) 669 (75.9) 342 (82.8) 314 (71.0) 656 (76.7)
yes  70 (16.5) 143 (31.2) 213 (24.1)  71 (17.2) 128 (29.0) 199 (23.3)
Gender of sexual partners:
exclusively opposite 391 (92.4) 430 (93.1) 821 (92.9) 384 (93.2) 419 (95.0) 803 (94.1)
mostly opposite  26 (6.1)  23 (5.0)  49 (5.4)  22 (5.3)   9 (2.0)  31 (3.6)
equally opposite and same   4 (1.0)   3 (0.6)   7 (0.8)   4 (1.0)   1 (0.2)   5 (0.6)
mostly or exclusively same   2 (0.5)   6 (1.3)   8 (0.9)   2 (0.5)  12 (2.7)  14 (1.8)
ever diagnosed with an StI:†

yes  67 (15.4)  14 (3.0)  81 (9.0)  21 (5.1)  18 (4.1)  39 (4.6)
ever been tested for hIV:‡

yes  20 (4.6)  33 (7.0)  53 (5.9)  31 (7.5)  48 (10.8)  79 (9.2)
*only participants who reported sexual intercourse were included.
†Significant difference between the study waves (totals), P < 0.001.
‡Significant difference between the study waves (totals), P < 0.01.
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women than men reported only one sexual partner – in 
the past 12 months (χ2

2005 = 50.38, P < 0.001; χ2
2010 = 65.05, 

P < 0.001) and lifetime (χ2
2005 = 80.51, P < 0.001; χ2

2010 = 85.03, 
P < 0.001).

In 2005 and 2010, about three quarters of participants 
(75.9%-76.7%) had the most recent sexual intercourse 
with a steady partner. About one quarter of participants 
reported having had concurrent partnerships at least once 
during their lifetime (23.3%-24.1%). Differences between 
genders were observed for both indicators. In 2005, twice 
as many men (χ2 = 29.32, P < 0.001) and in 2010 2.5 times 
as many men than women (χ2 = 48.88, P < 0.001) reported 
that they had had most recent intercourse with a casual 

partner. Similarly, about two times more men than women 
reported concurrent partnerships (χ2

2005 = 25.64, P < 0.001; 
χ2

2010 = 16.56, P < 0.001).

HIV testing almost doubled in the 2005-2010 period (from 
5.9 to 9.2%; χ2 = 7.60, P = 0.006), but the proportions re-
mained fairly low (Table 3). No differences between gen-
ders in HIV testing were found (Table 3).

Patterns of and attitudes toward condom use

Condom use at first intercourse increased from 62.6% in 
2005 to 70% in 2010 (χ2 = 16.7, P = 0.002; Table 4). Impor-
tantly, about one fifth of participants in both study waves 

tABLe 4. Patterns of condom use and hIV/StI risk self-assessment by study year and gender*

No. (%) of participants in

2005 2010

women men total women men total

Protection at the first intercourse:†

none  90 (21.3)  94 (20.3) 184 (20.8)  56 (13.7) 107 (24.7) 163 (19.4)
withdrawal  66 (15.6)  55 (11.9) 121 (13.7)  48 (11.7)  31 (7.2)  79 (9.4)
condom 253 (60.0) 302 (65.1) 555 (62.6) 297 (72.6) 292 (67.4) 589 (70.0)
pill  10 (2.4)   9 (1.9)  19 (2.1)   5 (1.2)   3 (0.7)   8 (1.0)
other   3 (0.7)   4 (0.9)   8 (0.8)   3 (0.7)   0 (0.0)   3 (0.4)
Protection at most recent intercourse:
none  97 (23.0)  93 (20.0) 190 (21.5)  87 (21.2) 118 (27.0) 205 (24.2)
withdrawal  56 (13.3)  45 (9.7) 101 (11.4)  56 (13.6)  35 (8.0)  91 (10.7)
condom 194 (46.1) 290 (62.5) 484 (54.7) 208 (50.6) 250 (57.2) 458 (54.0)
pill  59 (14.0)  27 (5.8)  86 (9.7)  48 (11.7)  24 (5.5)  72 (8.5)
other  15 (3.5)   9 (1.9)  24 (2.7)  12 (2.9)  10 (2.3)  22 (2.6)
Frequency of condom use in the last 12 mo:
didn’t have sex  29 (6.9)  28 (6.1)  57 (6.5)  10 (2.4)  10 (2.3)  20 (2.3)
never  78 (18.6)  52 (11.4) 130 (14.9)  88 (21.2)  61 (13.8) 149 (17.4)
rarely  79 (18.9)  95 (20.8) 174 (19.9)  80 (19.3)  90 (20.4) 170 (19.9)
sometimes  78 (18.6)  67 (14.7) 145 (16.6)  62 (14.9)  79 (17.9) 141 (16.5)
often  84 (20.0) 110 (24.1) 194 (22.2) 100 (24.1) 112 (25.4) 212 (24.8)
always  71 (16.9) 104 (22.8) 175 (20.0)  75 (18.1)  89 (20.2) 164 (19.2)
hIV risk self-assessment:‡

non-existent 302 (70.2) 318 (67.8) 620 (69.0) 327 (80.3) 311 (71.5) 638 (75.8)
low  71 (16.6) 101 (21.5) 172 (19.2)  48 (11.8)  68 (15.6) 116 (13.8)
moderate  40 (9.2)  39 (8.2)  78 (8.7)  24 (5.9)  39 (9.0)  63 (7.5)
considerable  17 (4.0)  12 (2.5)  29 (3.1)   8 (1.9)  17 (3.9)  25 (3.0)
StI risk self-assessment:
non-existent 276 (64.3) 276 (58.8) 552 (61.4) 248 (60.0) 262 (59.4) 510 (59.7)
low  73 (17.0) 121 (25.7) 194 (21.5)  95 (23.0) 262 (22.4) 194 (22.7)
moderate  60 (13.9)  47 (10.1) 107 (11.9)  55 (12.9)  57 (12.9) 112 (13.1)
considerable  21 (4.8)  26 (5.5)  46 (5.2)  15 (5.0)  23 (5.2)  38 (4.5)
*only participants who reported sexual intercourse were included.
†Significant difference between the study waves (totals), P < 0.01.
‡Significant difference between the study waves (totals), P < 0.05.
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reported that they and their partner used no method or 
technique of protection from STIs and unwanted pregnan-
cy. When condom use at most recent intercourse was ex-
amined, no significant difference between the waves was 
found. There were more participants in both study waves 
who reported that they or their partner had used a con-
dom at most recent intercourse than those who reported 
it for the first intercourse (Table 4).

Consistent use of condoms in the past 12 months did not 
increase between 2005 and 2010 (participants who were 
not sexually active during the past year were excluded from 

the analysis). About one fifth of participants reported using 
condoms regularly (19.2%-20%). These rates need also to be 
considered from the point of view of condom use failures 
and errors. In 2010 (the 2005 wave did not assess problems 
with condom use), as many as 34.1% of participants report-
ed delayed condom application at least once in the past 
year and 18.1% condom breakage. Men were more likely to 
report condom breakage (χ2 = 6.27, P = 0.033).

Negative beliefs about condom use remained low. Com-
pared to women, men scored higher on the scale, showing 
less positive attitudes and beliefs toward condoms in both 

tABLe 5. Correlates of consistent condom use by study wave and gender*

2005 2010

women men women men

oR (95% CI)† oR (95% CI) oR (95% CI) oR (95% CI)

Age 0.74 (0.61-0.91)‡ 0.73 (0.62-0.86)§ 0.72 (0.61-0.85)§ 0.80 (0.68-0.94)‡

Father’s education:
elementary school or less 0.97 (0.25-3.80) 1.38 (0.39-4.87) 0.73 (0.07-7.36) 1.38 (0.35-5.43)
high school 0.56 (0.24-1.34) 0.53 (0.24-1.15) 1.57 (0.71-3.51) 1.00 (0.49-2.04)
university degree (referent) 1 1 1 1
Mother’s education:
elementary school or less 1.10 (0.27-4.50) 1.09 (0.38-3.15) 0.15|| (0.03-0.72) 0.70 (0.20-2.47)
high school 1.97 (0.79-4.90) 1.16 (0.55-2.44) 0.52 (0.23-1.16) 0.54 (0.26-1.12)
university degree (referent) 1 1 1 1
Family socioeconomic status:
average or lower (referent) 1 1 1 1
higher than average 0.56 (0.21-1.49) 0.72 (0.34-1.49) 1.28 (0.61-2.70) 1.72 (0.86-3.44)
Church attendance:
never (referent) 1 1 1 1
up to several times a year 0.93 (0.39-2.21) 1.62 (0.84-3.13) 1.26 (0.60-2.64) 1.38 (0.71-2.65)
once a month 1.00 (0.36-2.60) 1.60 (0.67-3.80) 1.54 (0.62-3.81) 0.38 (0.12-1.25)
once a week or more 1.90 (0.72-5.02) 0.99 (0.41-2.40) 1.41 (0.51-3.89) 1.61 (0.57-4.54)
age at first sexual intercourse 1.46 (1.11-1.81)‡ 1.23 (0.99-1.54) 1.19 (0.92-1.53) 1.13 (0.93-1.39)
Condom used at first sexual intercourse 3.87 (1.80-8.32)§ 5.85 (2.79-12.24)§ 4.64 (1.83-11.80)§ 4.03 (1.76-9.22)§

Lifetime number of partners:
1 (referent) 1 1 1 1
2-3 1.19 (0.56-2.52) 1.18 (0.51-2.73) 1.44 (0.70-2.98) 0.36 (0.14-0.89)||

4-5 1.91 (0.71-5.14) 1.31 (0.50-3.43) 0.48 (0.17-1.35) 0.29 (0.10-0.82)||

>6 1.94 (0.63-6.00) 1.22 (0.47-3.16) 0.68 (0.18-2.50) 0.36 (0.13-1.00)
hIV/AIdS knowledge:
median score or lower (referent) 1 1 1 1
higher than median score 1.08 (0.57-2.07) 0.68 (0.37-1.24) 1.41 (0.75-2.64) 0.85 (0.44-1.67)
negative attitudes toward condom use 0.84 (0.75-0.93)‡ 0.92 (0.84-0.99)|| 0.90 (0.82-0.99)|| 0.90 (0.83-0.98)||

Self-assessed hIV/StI risks 0.96 (0.88-1.06) 0.93 (0.85-1.01) 0.92 (0.81-1.04) 0.95 (0.86-1.06)
tested for hIV 0.24 (0.02-2.46) 0.72 (0.22-2.33) 1.20 (0.39-3.73) 1.27 (0.46-3.55)
*only participants who reported sexual intercourse were included.
†oR – odds ratio; CI – confidence interval.
‡Significant difference between the study waves (totals), P < 0.01.
§Significant difference between the study waves (totals), P < 0.001.
||Significant difference between the study waves (totals), P < 0.05.
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the 2005 (mean ± standard deviation = 9.42 ± 3.57 in men 
and in women = 8.5 ± 3.36; t = 4.35, df = 1075, P < 0.001) and 
2010 study (mean ± standard deviation = 9.89 ± 3.96 in men 
and in women = 8.32 ± 3.64; t = 6.51, df = 997, P < 0.001).

Regardless of the observed risks, a great majority of sexually 
active participants assessed the risk of becoming infected 
with HIV or other STIs as non-existent or marginal. In the 
case of HIV risks, the proportion of young adults holding 
this view even increased in the observed period (from 69% 
in 2005 to 75.8% in 2010; χ2 = 11.12, P = 0.011). In 2005, more 
women than men judged the risk of becoming infected 
with STIs as negligible (χ2 = 12.23, P = 0.007). In 2010, the 
same tendency was observed with HIV risk self-assessment, 
with 80.3% of women and 71.5% of men judging their risk 
of HIV infection as negligible (χ2 = 9.74, P = 0.021) (Table 4).

Correlates of consistent condom use

Consistent condom use was associated with age, condom 
use at first sexual intercourse, and attitudes toward condom 
use (Table 5). In both study waves, participants’ older age 
(odds ratio [OR]women2005 = 0.74, P = 0.004; ORwomen2010 = 0.72, 
P < 0.001; ORmen2005 = 0.73, P < 0.001; ORmen2010 = 0.80, 
P = 0.006) and negative attitudes toward condom use 
(OR women2005 = 0.84, P = 0.002; ORwomen2010 = 0.90, P = 0.026; 
ORmen2005 = 0.92, P = 0.032; ORmen2010 = 0.90, P = 0.011) were 
associated with lower odds of consistent condom use. Con-
dom use at first sexual intercourse was by far the strongest 
predictor. Among women, it increased the odds of consis-
tent condom use 3.84-4.64 times (P < 0.001). Among men, 
an association of similar magnitude was found (OR = 4.03-
5.85; P < 0.001).

A few other significant correlates were gender-specific and 
lacked temporal robustness. Higher odds of consistent con-
dom use among women in 2005 were associated with older 
age at sexual debut (OR = 1.46, P = 0.006). In 2010, consistent 
condom use in women was associated with mother’s edu-
cation – women who reported that their mothers had only 
elementary education were 85% less likely to consistently 
use condoms than women with college-educated mothers 
(OR = 0.15, P = 0.018). Among men, lower odds of consistent 
condom use in 2010 were associated with having more life-
time sexual partners (OR = 0.29-0.36, P = 0.02) (Table 5).

dISCuSSIoN

The primary aim of this study was to examine the change 
in HIV and STI-related sexual risk taking in the popu-

lation of young Croatian adults during the 2005-2010 pe-
riod. Our results corroborate the findings from earlier stud-
ies among Croatian adolescents and late adolescents 
(3,7,13,14,16-18). Although there is evidence that among 
young people condom use increased (25), a substantial pro-
portion still engage in risky sexual practices, including hav-
ing multiple and concurrent sexual partners and not using 
condoms consistently. The available data clearly indicate 
that young men and women in Croatia are exposed to an 
increased vulnerability to STIs.

Contrary to the often repeated fear of hyper-sexualization 
of youth in Croatia, the median age at sexual debut re-
mained stable since the late 1980s (15,26). A recent cross-
cultural study of 59 countries world-wide confirmed the 
absence of a universal decrease in age at first sexual inter-
course (27). Our findings seem to corroborate this, as the 
2005-2010 difference in the average age at sexual debut 
was very small (and likely an artifact of sample size). Like-
wise, lifetime number of sexual partners and the propor-
tion of young men and women who reported concurrent 
sexual partnerships remained unchanged and comparable 
to a number of European countries (28-30).

From epidemiological perspective, however, the fact that 
a majority of young adults have multiple sexual partners 
remains of primary importance – regardless of whether 
the number is increasing or not. In the absence of consis-
tent condom use, such behavior carries substantial STI risks 
(11,12). According to our findings, inconsistent condom 
use remains the dominant pattern of condom use among 
young Croatian adults. Adding to concerns, reports of con-
sistent condom use may include instances of failed or flawed 
condom use, which were shown to be rather frequent (31). 
As expected, we noted a higher proportion of condom use 
at first than at most recent sexual intercourse, which is likely 
a consequence of relationship consolidation. The observed 
increase in the proportion of condom use at first intercourse 
is encouraging. Condom use at most recent intercourse ap-
pears, however, to be comparatively low. As opposed to this, 
recent studies among young people in Italy (29), Spain (32), 
and Canada (33) reported the prevalence of condom use at 
most recent intercourse to be higher than 70%.

In the context of contemporary sexuality, characterized by 
ubiquitous pre-marital sexual activity and sequential sexual 
relationships, a regular use of condoms remains one of the 
central protective behaviors. In multivariate analyses, three 
indicators were found to be robust (stable across time) and 
gender non-specific predictors of consistent condom use: 
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younger age, positive attitudes toward condom use, and 
condom use at sexual debut.

Corroborating earlier findings (13,15,17), condom use at 
first sexual intercourse was found to be the strongest pre-
dictor of consistent condom use. Coupled with the recent 
evidence that consistent condom use may be the result of 
habit-formation (34), the finding underscores the impor-
tance of timing of sex education. To encourage consistent 
condom use, comprehensive school-based sex education 
would need to be introduced before the onset of coupled 
sexual activity. Focusing on communication and behav-
ioral skills – including fostering condom use self-efficacy – 
sex education could promote responsible sexual behavior 
through delaying the first coital activity (to reduce the risks 
related to early sexual initiation) and assisting the process 
of condom use habit formation.

HIV incidence and prevalence remain comparably low in 
Croatia, with less than 0.1% infections and, on average, 
10-15 new HIV infections per million a year in the last 10 
years (35). This is probably the main reason for relatively 
little media attention that the epidemic receives. However, 
the existing data on the prevalence of STIs among young 
adults, although limited in scope, are at odds with the cur-
rent inactivity in the area of HIV and STI prevention among 
the general population of young adults. Further delays of 
the introduction of systematic prevention of sexual risks 
in Croatia through school-based sexuality education pro-
grams may have serious epidemiological consequences.

Despite adherence to standard procedures that maximize 
anonymity and confidentiality, validity of the findings re-
ported in this article is limited by self-reporting. Even 
though proportions of individuals who refused to partici-
pate in the study because of its subject were almost identi-
cal in the 2005 and 2010 waves, a larger total non-response 
in 2010 suggests selection biases that may have affected 
generalizability and comparability of the findings. Howev-
er, some recent analyses indicate that non-response does 
not necessarily increase biases (23), while several Nordic 
studies suggest that non-response in studies that investi-
gate sexual behavior in youth is fairly random (36). There-
fore, the extent to which systematic bias was introduced by 
low participation rate in 2010 remains unclear. Finally, va-
lidity of some indicators may have been affected by recall 
bias. The fact that most participants were at the beginning 
of their sexual careers reduces the likelihood of such bias. 
To further minimize this problem, a number of measures 
had reasonably short timeframe (usually 12 months).

Fully aware that the five-year timeframe may not be long 
enough to detect possible shifts in attitudinal and behav-
ioral patterns, we believe that continuous monitoring of 
the dynamics of HIV relevant knowledge, attitudes, and be-
haviors is a public health imperative. Systematic study of 
sexual risk taking, particularly among young people who 
are the most vulnerable segment of the general popula-
tion, is crucial not only for tracing epidemiological trends 
but also for informing and guiding future prevention and 
intervention programs in the country. The present study is 
hopefully one of the first steps in this direction.
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