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ABSTRACT

Background: This study aimed to investigate the internal structure, measurement invariance, and reliability of the
Sexual Interaction and Relationship Questionnaire (SIRQ), which is a self-report instrument for measuring sexual
interaction competence in adolescents.

Methods: The SIRQ was administered in a clinical sample (N = 827; M=15.51 years, SD=1.98 years). The factor
structure of the SIRQ was examined by performing a Principal Component Analysis (PCA) and a Confirmatory
Factor Analysis (CFA). Measurement invariance was investigated for gender, age, education level, and cultural
background. The reliability of the SIRQ was analyzed for different subgroups.

Results: A PCA yielded a one-dimensional factor solution with 13 items, which was confirmed in a CFA in the
construction sample, and replicated with a CFA in the validation sample. Measurement invariance analyses
revealed strict invariance for education level, metric invariance for gender and cultural background, and con-
figural invariance for age. The reliability of the SIRQ was satisfactory (o« = 0.73).

Conclusions: It is concluded that the SIRQ is a unique and useful instrument for both scientific research and
clinical practice to assess sexual interaction competence in adolescents. Recommendations for further develop-
ment and validation of the SIRQ are expanding the questionnaire with on topics that are not or not sufficiently
represented in the validated version of the questionnaire, and developing separate norm scores for different
groups of adolescents.

1. Introduction

Vanwesenbeeck et al. (1999), which assumes that sexual behavior is not
only driven by individual characteristics, but also by the interpersonal

Key to sexual development is the gradual achievement of sexual
interaction competence, which accelerates during adolescence (De Graaf
et al., 2009), and is an important aspect of sexual health
(Vanwesenbeeck et al., 1999). Sexual interaction competence can be
defined as a complex of communicative and social skills, capacities,
sensitivities, and mental and behavioral strategies that help people
arrange their sexual encounters in a mutually rewarding way
(Vanwesenbeeck et al., 1999). The Sexual Interaction and Relationships
Questionnaire (SIRQ) aims to measure adolescents’ sexual interaction
competence (Konijn & Bontes, 2014). The current study aims to validate
the instrument by examining the internal structure and reliability of the
SIRQ, and its measurement invariance for gender, age, education level,
and cultural background.

The SIRQ was based on the sexual interaction competence model of

and wider social-cultural context that constitutes the sexual arena,
including subjective appraisals, opportunities for intimate and sexual
relationships, and issues of power and control. Sexual interaction
competence concerns mutual goal-directed intimate or sexual face-to-
face interaction (cf. Rubin et al., 1995).

The extent to which young people develop sexual interaction
competence is influenced by factors such as gender, age, education, and
cultural background (Zenderen et al., 2015). Male adolescents seem to
be more assertive than female adolescents and adolescents engaging in
sex at an early age have been shown to develop relatively little sexual
interaction competence (De Graaf et al., 2017). Additionally, adoles-
cents with low education levels have less knowledge about sex than
highly educated adolescents (De Graaf et al., 2017). Furthermore, ado-
lescents from various cultures have different views on sex, and cultures
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with traditional gender norms may constitute a risk factor for devel-
oping insufficient sexual interaction competence (Maris et al., 2020).

Sexual interaction competence encompasses more than behavior
within romantic relationships, yet our understanding of this remains
limited, as existing research reveals a significant gap of knowledge on
sexual behavior within romantic relationships (Bongardt & de Graaf,
2020). Some studies report that girls have greater communication skills
and capacities in dealing with intimacy (Davila et al., 2009). Other
studies show that gender differences in (interpersonal) competence in
adolescent romantic relationships are minimal (Furman & Collins, 2009
in Viejo et al., 2020). Research indicates that interpersonal competence
in adolescents varies between the first phase (12-14 years old) and
second phase (15-17 years) of adolescence (Viejo et al., 2020). This is
partly related to the development of cognitive skills, but also depends on
risk behavior, which is more common in the first phase of adolescence
(Schulman et al., 2011 in Viejo et al., 2020).

Notably, a lack of sexual interaction competence can lead to sexually
transgressive behavior (Maris et al., 2020). In the Netherlands, 22 % of
women and 6 % of men have experienced sexual violence (i.e., forced
into sex or having sex without consent) once in their lives, occurring
before the age of 25 in at least half of the cases (Central Bureau of
Statistics, 2022). Worldwide, more than a third of women have experi-
enced sexual violence, while the prevalence rates of sexual violence in
men appear to be substantially lower, although sexual violence in men is
generally under-reported (Borumandnia et al., 2020). Notably, adoles-
cents between the ages of 14 and 18 run a relatively high risk of expe-
riencing sexually transgressive behavior (De Haas, 2012).

Both from a developmental and clinical perspective, it is crucial that
sexual interaction competence and the variance across different factors
be assessed properly with validated instruments (Bongardt & de Graaf,
2020). The number of instruments measuring sexual interaction
competence is, however, limited. The SIRQ was first developed in 2014
and currently contains eight scales: feelings and behavior, safe sex, self-
image and self-esteem, help-seeking and friendship, approaching
behavior, personal boundaries in relationships, image of sex, and talking
about sexual experiences (Konijn & Bontes, 2019).

Another questionnaire measuring sexual interaction competence is
the Sexual Competence and Interaction Competence in Youth (SCICY).
Research on the psychometric properties of the SCICY was conducted
among Dutch female undergraduate students from the general popula-
tion, with a mean age of 21 years old, showing adequate internal con-
sistency and moderate to excellent test-retest reliability, although
measurement invariance was not examined (Grauvogl et al., 2014). The
SIRQ has been developed for both male and female adolescents from the
general population and clinical practice, and for a much broader age
range than that of the SCICY, ranging from early to late adolescence.
Moreover, the SIRQ takes a broader view of the construct of sexual
interaction competence than sexuality alone, focusing on both the sex-
ual and relational aspects of sexual interaction competence, which
makes the SIRQ unique.

Comprehensive research on psychometric properties of the SIRQ is
still lacking. A preliminary validation study showed satisfactory internal
consistency of the SIRQ (a = 0.81; Van der Drift et al., 2018). However,
the reliability of the SIRQ has not been examined in subgroups, nor other
psychometric properties including factor structure and measurement
invariance. Therefore, the aim of this study was to examine the factor
structure, measurement invariance, and reliability of the SIRQ in a
clinical Dutch population of adolescents.

2. Material and methods

The total sample consisted of N = 827 adolescents (12.2 % male,
87.8 % female) aged between 10 and 24 years (M=15.51 years,
SD=1.98 years). It concerns a convenience sample, as all participants
were taking part in the “Romeo or Juliet” intervention, which was
offered at Qpido (center for sexual resilience) and Levvel (specialists for
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youth and family) in Amsterdam, the Netherlands. The goal of these
interventions is to strengthen sexual interaction competence to prevent
sexually transgressive behavior (Dutch Youth Institute, 2020). Most
adolescents had a Dutch cultural background (41.2 %). Other partici-
pants had a Surinamese or Antillean cultural background (23.3 %), a
Turkish or Moroccan cultural background (15.6 %), an African cultural
background (6.0 %), or another cultural background (13.9 %). Most
participants had a low level of education (86.6 %).

All data were collected between January 2013 and August 2020. The
procedure followed the ethical guidelines prevailing at Levvel, and this
study was approved by the Ethical Committee of the Faculty of Social
and Behavioral Sciences at the University of Amsterdam (CDE-13136).
Before the intervention started, adolescents were asked to complete the
SIRQ, and they agreed that their data could be used for research pur-
poses. Adolescents were allowed to refuse or to withdraw from research
participation at any time. In the case of minors, parents or guardians
were also asked for their consent. The questionnaire was digitally
completed through an internet application that was specifically devel-
oped to administer questionnaires for diagnostics, effect research, and
Routine Outcome Monitoring (ROM) in care and education (BergOp,
2018). Data were anonymized before being sent from institutions to the
researchers for data analyses.

Two versions of the instrument were used. Three-quarters of the
participants completed the SIRQ 1.0 (N = 625). One-quarter of the
participants completed the SIRQ 2.0 (N = 202). The SIRQ 1.0 was
completed by participants who participated in the Qpido intervention
between 2013 and 2019, and the SIRQ 2.0 was completed by partici-
pants between 2019 and 2020. The SIRQ 1.0 consists of seven scales
containing 40 items. The items were self-conceived, based on existing
literature on sexual development and sexual interaction competence
(Vanwesenbeeck et al., 1999). The SIRQ 2.0 was developed in 2019 and
contains the same items of which some were slightly modified. However,
these changes were mainly linguistic — the content of items remained
similar. The scale “talking about sex experiences”, consisting of three
items, was added to the questionnaire. Thus, the SIRQ 2.0 consisted of 8
scales containing 43 items. A 4-point response scale was used in both
questionnaires. The response categories were: not at all correct; some-
what correct; fairly correct; completely correct. ’Not applicable’ was
also a response option. Both questionnaires are included in full in
Appendix A and Appendix B (Konijn & Bontes, 2019).

Concerning the data analysis, all data were first exported from Ber-
gOp to Microsoft Excel. The cultural background and education level of
participants was entered manually based on file information. The data
were then anonymized and exported to IBM SPSS Statistics 23 (SPSS).
Little’s MCAR Test showed that missing values were Missing Completely
At Random (MCAR) (Little, 1988). The missing values were filled by
means of Expectation Maximization (EM). The dataset was then split:
one dataset for respondents who had completed the SIRQ 1.0 (con-
struction sample) and one dataset for respondents who had completed
the SIRQ 2.0 (validation sample).

The internal structure of the SIRQ 1.0 was first examined using a
Principal Component Analysis (PCA) in SPSS, with a multi-factor
structure as the first option. This required that factors had to have an
eigenvalue >1.00 to be retained (Kaiser, 1960). Oblimin rotation was
used because it was assumed that factors are correlated. Items had to
have a factor load >0.30 to contribute sufficiently to the factor solution,
with cross-loadings above >0.30 not allowed (Howard, 2015). If it were
not possible to identify a multi-factor structure, a forced one-
dimensional factor solution was examined. The final factor solution
was taken to a Confirmatory Factor Analysis (CFA) in R version 4.0.2 (R
Core Team, 2023), where the fit of the model was determined. If the
model did not have a good fit, it was improved in two ways. First,
correlated measurement errors were allowed if the wording or content
of items was similar (Brown, 2015). Second, items with a factor load
<0.30 were removed (Costello & Osborne, 2005). A final comparison
model was developed to fit the sample data of the SIRQ 1.0. Next, the
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internal structure of the SIRQ 2.0 was examined by considering the
sustainability of the final equation model of the SIRQ 1.0 for the sample
data of the SIRQ 2.0 through a CFA in R. The three additional items from
the SIRQ 2.0 were added to the model. The fit of the final equation
model was determined. An iterative procedure was followed to achieve
optimal model fit.

Next, the measurement invariance of the validated SIRQ 1.0 was
examined in R. Configurational, metric, scalar, and strict measurement
invariance were examined across gender, age, education level, and
cultural background. The originally categorized groups of the variable
cultural background (Dutch, Surinamese/Antillean, Turkish/Moroccan,
African, and others) proved to be too small and heterogeneous. There-
fore, an additional variable was created that only distinguishes between
adolescents with and without a Dutch cultural background. The mea-
surement invariance of the SIRQ 2.0 could not be investigated because
the sample of respondents who had completed the questionnaire was too
small.

Measurement invariance was tested using Structural Equation
Modelling (SEM) (Putnick & Bornstein, 2016). For each feature,
configurational, metric, scalar, and strict measurement invariance were
considered stepwise (Widaman & Reiss, 1997). While examining the
internal structure and measurement invariance, the fit of models was
examined (Schermelleh-Engel et al., 2003). To determine the fit of a
model, Modification Indices (MI) were studied. Here, Diagonally
Weighted Least Squares (DWLS) was used as an estimator because var-
iables had an ordinal level of measurement, were not normally distrib-
uted, and missing values were MCAR (Cui et al., 2019).

Two indicators were used to determine the fit of a model: "y 2
goodness-of-fit statistics’ and °fit indices’. The first indicator assumes a
good fit of the model if the y 2 is not significant (p < 0.05) and if y%/df <
2.5 (Hu & Bentler, 1999). Because this indicator is sensitive to sample
size (Schermelleh-Engel et al., 2003), the indicators ’fit indices’ were
also used (Bollen & Long, 1993; Mueller, 1996). These were the

Table 1
SIRQ 1.0 Best Fitting One-Dimensional CFA Model with 13 Items and their
Standardized Factor Loading.
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Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), the Root
Mean Square Error of Approximation (RMSEA), and the Standardized
Root Mean Square Residual (SRMR). The second indicator assumes a
good fit of the model if the CFI and a TLI have a value >0.90; the RMSEA
a value <0.06 and the SRMR and value <0.08 (Hu & Bentler, 1999). As
for measurement invariance, if the overall fit of a measurement invari-
ance model was not significantly worse than the previous less con-
strained model, the particular form of measurement invariance was
supported (Putnick & Bornstein, 2016). The following criteria were used
to define deterioration of the model: a significant ¥ (p < 0.05) and a
change in CFI value > —0.01 (Chen, 2007; Cheung & Rensvold, 2002;
Hu & Bentler, 1999).

Finally, the reliability of the SIRQ 1.0 and the SIRQ 2.0 was deter-
mined using Cronbach’s alpha. The reliability of the SIRQ 1.0 was also
examined in subgroups. This was not feasible for the SIRQ 2.0, because
the number of respondents in subgroups was too small. When Cron-
bach’s alpha took on a value above 0.60, the reliability of the ques-
tionnaire was considered sufficient. When Cronbach’s alpha exceeded
0.80, reliability was considered good (Field, 2013).

3. Results
3.1. Factor structure

Initially, a PCA yielded a one-dimensional factor structure with an
eigenvalue of 3.66. This factor structure explained 19.25 % of the
variance (model 1). The model contained 19 items. Item 39 (“I express
what I want and don’t want during sex”) had the highest factor loading
(0.592) and item 11 (“I sometimes date peers I don’t know by myself”)
had the lowest factor loading (0.314). The fit of the PCA model was
examined using a CFA in R. Both the x? goodness-of-fit statistics and fit
indices indicated a non-fitting model. To improve the fit of the model,
four items with a factor load <0.30 were removed (model 2). The fit of
the model remained insufficient. Therefore, a correlated measurement
error was allowed between the two items (model 3). One item with a
factor load <0.30 was removed (model 4), and another item was
removed for the same reason (model 5). The fit of the model remained
insufficient. Correlated measurement errors were allowed between

Item  Description Factor items 20 and 19; items 39 and 26 and items 26 and 4, because the
loading content of these items was similar (model 6). The fit of this model was
L2 _ . _ . _ . _
4, I think carefully before I do something and consider all the 0.349 good: x“ (62) = 168.206, p < 0.001; RMSEA = 0.053; CFI = 0.930; TLI =
consequences. 0.912; SRMR = 0.059. Table 1 shows the 13 items included in the final
6. If I find myself in an unsafe situation, I know what to do. 0.461 equation model along with their factor loadings. All items had a factor
8. 1 alx:rays h;ve )safe sex (with a condom, the pill, IUD, or other 0.337 1 oading >0.322.
contraception). N . . .
12. Lam satfs’ﬁed with how I look. 0.402 Most items in the final comparison model came from the scale ’self-
13. I can do some things better than my peers. 0.344 image and self-esteem’ (12, 13, 15, 17, 18), followed by ’feelings and
15. My friends like to hang out with me. 0.470 behaviour’ (4, 6), "help-seeking and friendship’ (19, 20) and ’personal
17. I decide how someone treats me. 0.418 boundaries in relationships’ (26, 28). One item came from the scales
18. [ work to improve my weaknesses. 0.462 >safe sex’ (8) and ’image of sex’ (39). The scale *approach behaviour’
19. When necessary, I ask someone for help. 0.463 K g . pp
20. I know with whom I can find comfort or understanding. 0.433 was not represented in the model.
26. When a boy or girl tries to persuade me to do something I 0.370 Next, the internal structure of the SIRQ 2.0 was examined for which
don’t want to do, I don’t do it. the above comparison model was the starting point. In a CFA in R, it was
28 Iflam dating someone, I'll keep seeing other close friends. ~ 0.322 examined whether the above model was also appropriate for the sample
39. During sex, I indicate to myself what I want and what I don’t 0.520 . . . . .
want data of the second version of the SIRQ questionnaire. To this end, items
41, 42, and 43 were added to the analysis. The y? goodness-of-fit
Table 2
CFA: Results of Measurement Invariance Analysis for Gender.
» df p x%/df RMSEA CFI TLI SRMR
Configural 259.420 124 0.001 2.09 0.059 0.911 0.888 0.064
Metric 267.602 136 0.001 1.97 0.056 0.914 0.901 0.065
Scalar’ 290.752 148 0.001 1.96 0.056 0.906 0.901 0.066
Strict” 315.563 161 0.001 1.96 0.056 0.899 0.902 0.070

Note. N = 625.

1 %2 (12) = 23.150, p = 0.026.
2 v* (13) = 24.811, p = 0.024.
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Table 3
CFA: Results of Measurement Invariance Analysis for Age.
» df p x*/df RMSEA CFI TLI SRMR

Configural 225.463 124 0.000 1.82 0.051 0.934 0.917 0.063
Metricr1 250.888 136 0.000 1.84 0.052 0.926 0.915 0.065
Scalar” 294.173 148 0.000 1.99 0.056 0.905 0.900 0.070
Strict® 339.929 161 0.000 211 0.060 0.884 0.888 0.081

Note. N = 625.

1% (12) = 25.424, p = 0.013.
2 % (12) = 43.285, p = 0.000.
3 % (13) = 45.756, p = 0.000.

statistics and fit indices showed that the fit of the model deteriorated. Of
the added items, only item 43 had a factor loading >0.30, which was
consequently retained. Although the factor loadings of items 4, 28, and
39 decreased to <0.30, all loadings remained significant. The fit of the
model could be improved by adding item 43 ('I did experience some-
thing sexually that I preferred not to’) to the final equation model; by
removing the correlated measurement error between items 26 and 4,
and by allowing a correlated measurement error between items 26 and
43. The fit of the final equation model for the SIRQ 2.0 was good: ¥ (74)
=108.882, p =0.005; RMSEA = 0.048; CFI = 0.933; TLI = 0.918; SRMR
= 0.075. The model consisted of 14 items and is presented in Appendix C
(SIRQ 3.0).

3.2. Measurement invariance

Measurement invariance of the validated SIRQ 1.0 was examined for
gender, age, education level, and cultural background. First, male ado-
lescents (N = 73) were compared with female adolescents (N = 552).
Table 2 shows the x? goodness-of-fit statistics and fit indices of mea-
surement invariance for gender.

When the configurational measurement invariance was tested, the
first indicator (2 goodness-of-fit statistics) indicated a good fit of the
model. The second indicator (fit indices) indicated a marginal fit of the
model. All values improved when the metric measurement invariance of
the questionnaire was tested. When the scalar and strict measurement
invariance were examined, the fit of the model deteriorated according to
the first indicator. When mean scores of male and female adolescents
were compared, we observed that the intercepts differ for items 4, 6, and
26. On these three items, male adolescents score higher than female
adolescents.

Next, measurement invariance was examined for age. Early adoles-
cents (<16 years) (N = 410) and late adolescents (>16 years) (N = 215)
were compared, first with the cut-off age derived from Rutgers (2011).
Table 3 shows the y? goodness-of-fit statistics and fit indices of mea-
surement invariance for age.

Table 3 shows that according to both indicators, the model showed a
good fit when the configurational measurement invariance was tested.
The fit of the model worsened according to the first indicator when the
metric measurement invariance was examined. Factor loadings of items
12, 17, and 19 differed most for early and late adolescents. For late
adolescents, factor loadings were higher. When scalar and strict mea-
surement invariance were tested, the fit of the model according to both
indicators deteriorated. Intercepts of early and late adolescents differed
on items 20 and 28. Early adolescents score higher on items 20 and 28.

Measurement invariance was also tested according to an alternative
age classification derived from Collins (2003), Giordano et al. (2011),
and Viejo et al. (2020), distinguishing between early adolescence (10 to
13 years, N = 124), middle adolescence (14 to 17 years, N = 448), and
late adolescence (>18 year, N = 53). Results confirmed configural
invariance: RMSEA = 0.049, CFI = 0.940, TLI = 0.924, and SRMR =
0.065, while ¥? (186) = 279.658, p < 0.001. However, the fit of the
model significantly worsened when metric measurement invariance was
examined, with CFI substantially dropping from 0.940 to 0.908. The fit
of the modal further deteriorated when testing scalar and strict mea-
surement invariance.

Next, measurement invariance was examined for education level.
Not all respondents filled out their level of education (N = 260). Ado-
lescents with a low level of education (pre-vocational secondary edu-
cation, secondary vocational education) (N = 365) and adolescents with
a high level of education (senior general secondary education, pre-

Table 4
CFA: Results of Measurement Invariance Analysis for Education Level.
a df p X%/df RMSEA CFI TLI SRMR
Configural 134.912 124 0.237 1.09 0.020 0.988 0.985 0.058
Metric' 153.450 136 0.146 1.13 0.025 0.981 0.978 0.060
Scalar” 164.082 148 0.173 111 0.023 0.983 0.982 0.062
Strict® 186.031 161 0.086 1.16 0.027 0.973 0.974 0.066
Note. N = 365.
1% (12) = 25.424, p = 0.013.
2 %2 (12) = 43.285, p = 0.000.
3 %% (13) = 45.756, p = 0.000.
Table 5
CFA: Results of Measurement Invariance Analysis for Cultural Background.
x? df p x*/df RMSEA CFI TLI SRMR
Configural 186.006 124 0.000 1.50 0.047 0.941 0.925 0.065
Metric 203.579 136 0.000 1.50 0.047 0.935 0.926 0.068
Scalar’ 243.760 148 0.000 1.65 0.053 0.908 0.903 0.074
Strict” 258.554 161 0.000 1.61 0.051 0.907 0.910 0.079
Note. N = 461.

1 %2 (12) = 40.181, p = 0.000.
2 ¥? (13) = 14.794, p = 0.320.
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university education, higher professional education, university educa-
tion) (N = 57) were compared (De Graaf et al., 2017). Table 4 shows the
2 goodness-of-fit statistics and fit indices of measurement invariance for
age.

Table 4 shows that both indicators indicated a good fit of the model
when the configurational measurement invariance was tested. The fit of
the model did not deteriorate when the metric, scalar, and strict mea-
surement invariance of the SIRQ 1.0 were examined.

Finally, the measurement invariance of the SIRQ 1.0 was examined
for cultural background. Not all respondents completed their cultural
background (N = 164). Adolescents with a Dutch cultural background
(N = 185) were compared to adolescents without a Dutch cultural
background (N = 276). Table 5 shows the y 2 goodness-of-fit statistics
and fit indices of measurement invariance for cultural background.

Table 5 shows that the fit of the model was good according to both
indicators when it comes to configurational and metric measurement
invariance. When scalar measurement invariance was tested, both in-
dicators revealed that the fit of the model deteriorated. When strict
measurement invariance was tested, only the first indicator indicated a
deterioration of the model relative to the model in which scalar mea-
surement invariance was tested. When intercepts of adolescents with
and without a Dutch cultural background were compared to each other,
it can be seen that scores on item 12 differed. Adolescents without a
Dutch cultural background scored higher on item 12.

3.3. Reliability

Concerning reliability, the Cronbach’s alpha was acceptable for the
validated SIRQ 1.0 (o = 0.73). For the validated SIRQ 2.0, the Cron-
bach’s alpha was also acceptable (o« = 0.73).

Appendix D shows the reliability of the SIRQ 1.0 for subgroups. For
youth with low levels of education, the reliability of the questionnaire
was good (a = 0.82). For all other groups, reliability was acceptable,
except for male adolescents (o« = 0.56).

4. Discussion and conclusion

The purpose of the current study was to investigate the internal
structure, measurement invariance, and reliability of the SIRQ, a self-
report questionnaire that can be used to measure sexual interaction
competence in adolescents. The internal structure of the SIRQ 1.0
showed a one-dimensional factor solution with 13 items. This factor
solution proved tenable for the SIRQ 2.0, even when one item was added
from the SIRQ 2.0 subscale (‘talking about sex experiences’) that was
developed after the SIRQ 1.0 release. The validated version of the SIRQ
1.0 was fully invariant across levels of education. For gender and cul-
tural background, configurational and metric measurement invariance
was found. For age, only configurational measurement invariance was
found. The reliabilities of both validated versions of the instrument
(SIRQ 1.0 and 2.0) were acceptable.

As for the content validity of the SIRQ that measures sexual inter-
action competence and was validated in the current study, it seems there
is a limited underrepresentation of the construct. The instrument ad-
dresses the use of contraception, assertiveness, setting boundaries,
dealing with stressful circumstances, and self-assurance. These are
important indicators of sexual interaction competence (De Graaf et al.,
2005; Grauvogl et al., 2014; Wellings et al., 2001). One subscale (with 2
items) from the original SIRQ 1.0 (with 40 items) does not appear in the
validated version of the instrument, which was the scale assessing
approach behaviour. In addition to items on approach behaviour, items
on the following topics are missing from the validated version of the
SIRQ: sexual pleasure; respecting boundaries; exhibiting sexually
transgressive behaviour; intentions and motives; sexual identity; social
media; peer pressure and the role of narcotics. A more detailed
description of these topics is included in Appendix E.

When the measurement invariance of the validated SIRQ is
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considered, it can be stated that low and high educated youth interpret
the instrument in the same way. This indicates that mean scores of low
educated and high educated youth may be compared.

Regarding gender, it can be concluded that the instrument is not
interpreted in the same way by male and female adolescents, since scalar
and strict invariance could not be established. Intercepts of both groups
are unequal. This means that it is not meaningful to compare mean
scores of male and female adolescents. The lack of scalar and strict
measurement invariance can be explained for gender by three items.
Male adolescents score higher on item 4 °I think carefully before I do
something and weigh all the consequences’, item 6 ’If I find myself in an
unsafe situation, I know what to do’, and item 26 'If a boy or girl tries to
persuade me to do something I don’t really want to do, I won’t do it’.
These results show that female adolescents are less likely to know what
to do when they find themselves in an unsafe situation. A possible
explanation for a bias on item 6 ('If I end up in an unsafe situation, I
know what to do’) is that females may be more likely to encounter un-
safe situations (De Graaf et al., 2017; De Haas, 2012; Rutgers, 2017).
This calls for more knowledge about how to act in a variety of situations.

The results of this study also show that male adolescents think more
carefully than female adolescents and weigh all the consequences
against each other before they do something. This is contrary to what is
suggested in previous research. This research shows that boys actually
experience little control over what happens during sexual interaction
(De Graaf et al., 2005). Furthermore, this research shows that male
adolescents are less likely to be persuaded to do something they do not
actually want to do. This also contradicts earlier research, which indi-
cated that boys are more likely to do something they themselves do not
want to do (De Graaf et al., 2005). A possible explanation for the bias in
items 4 (I think carefully before I do something and weigh all the
consequences against each other’) and 26 (If a boy or girl tries to
persuade me to do something I do not really want to do, I will not do it")
is that female adolescents are, in general, less assertive during sexual
interaction (De Graaf et al., 2005). It is possible that this makes them less
likely to do something in any case and that it also makes them less likely
to persuade the other person to do something. Another potential
explanation for a bias on item 4 is of a linguistic nature: “do something”
can be interpreted broadly. It is unclear what this exactly refers to.

Regarding age, it can be argued that the instrument is not interpreted
in the same way by early and late adolescents, as metric invariance was
not established. Apparently, the items do not have the same meaning for
early and late adolescents and it is therefore not meaningful to compare
mean scores of early and late adolescents. The lack of metric measure-
ment invariance can be explained for age by three items, namely item 12
“I am satisfied with how I look,” item 17 “I decide how someone treats
me,” and item 19 “If necessary, I ask someone for help”. The results show
that these items contribute more to measuring sexual interaction
competence for late adolescents than for early adolescents. It may be
that early adolescents perceive these items more generally, due to their
less experience with sex and relationships (Cense & Cense, 2012; De
Graaf et al., 2017).

Although scalar and strict invariance was not identified across age, it
is interesting to examine the extent to which intercepts differ between
the two age groups which might point to the need of assessing sexual
competence in an age-sensitive way. Unequal intercepts may be
explained by scores on item 20 I know who I can find comfort or un-
derstanding from’ and item 28 "When I am dating someone, I continue to
see other close friends as well’. The results of this survey show that early
adolescents are more likely to know who they can find comfort or un-
derstanding from. This is not consistent with what might be expected
based on previous research, as it suggests that late adolescents generally
have more coping strategies than early adolescents, which includes
seeking support (Donaldson et al., 2000). A possible cause of bias on
item 20 ('I know who I can find comfort or understanding from’) may
trace back to our previous explanation, in that early adolescents may
perceive this question more generally. Late adolescents may be more



L.M. Smulders et al.

inclined to relate this question to sexuality because they generally have
more experience with sex (De Graaf et al., 2005). Sexuality is a sensitive
topic, for which adolescents may find it difficult to seek support (De
Graaf et al., 2017).

The results of this study also show that early adolescents are more
convinced that they will continue to see other close friends if they are
engaged in courtship. To our knowledge, this has not been studied
before. A possible explanation for a bias on item 28 ('If I'm dating
someone, I'll keep seeing other close friends’) is that a larger proportion
of early adolescents were never engaged in courtship. In early adoles-
cence, most adolescents are still very cautious about love. Late adoles-
cence is a much more turbulent period (Cense & Cense, 2012).

When it comes to cultural background, it becomes clear that the
instrument is not interpreted in the same way by adolescents with and
without a Dutch cultural background. Intercepts of both groups are
unequal. Therefore, it is not meaningful to compare adolescents with
and without a Dutch cultural background based on mean scores. The
lack of scalar and strict measurement invariance can be explained for
cultural background by item 12 °I am satisfied with how I look’. The
results show that adolescents without a Dutch cultural background are
more satisfied with how they look than adolescents with a Dutch cul-
tural background. For girls, the current results are consistent with pre-
vious research. Girls with a Dutch cultural background are less satisfied
with their bodies and more often insecure during sex than non-Dutch
girls (De Graaf et al., 2017). A possible explanation for a bias on this
item will be discussed in the limitations paragraph (see below).

The reliability of the validated SIRQ was examined for all subgroups.
Only for male adolescents is the reliability of the instrument marginal.
This is not necessarily problematic, as a higher Cronbach’s alpha is not
necessarily better. In fact, the value is influenced by the length of a scale:
the longer, the higher. Moreover, Cronbach’s alpha measures not only
the homogeneity of items, but also the homogeneity of what is being
assessed: seemingly one-dimensional constructs can consist of several
aspects. This is undoubtedly the case in this study. Also, a higher alpha
may indicate that the same question is asked in different ways and thus
certain items in the questionnaire are redundant. If an instrument is
operationalized in an economical way, Cronbach’s alpha is most likely
lower (Streiner, 2003). Given the limited number of items contained in
the validated SIRQ, this may be the case.

When interpreting the results of this study, some limitations should
be considered. Initially, the results regarding the internal structure of
the questionnaire rely on self-report data from a clinical sample.
Whether a comparable one-dimensional factor solution would emerge in
a general population sample remains uncertain. Furthermore, due to
insufficient participants, the measurement invariance of the SIRQ 2.0
could not be assessed. This limitation arises as the sample sizes for group
comparisons would become too small to ensure valid and reliable out-
comes (Koh & Zumbo, 2008). Also, the data were collected over an
extended period of time. Although there are no indications of significant
societal changes regarding sexuality during this period, the increasing
importance of the internet may have influenced the sexual attitude and
behaviours of participants. Only a few items pertaining to social media
were included in the SIRQ (item 34, 35, and 36 in SIRQ 1.0 and item 11,
34, 35, and 36 in SIRQ 2.0). Last, only clinical data were available, as the
purpose of developing this instrument initially stemmed from clinical
needs, but the relevance certainly extends to youth from the general
population.

Future research could be conducted on a sample from the general
population. Not only does this ensure that conclusions can be drawn that
concern the entire population, but it also provides opportunities for
direct comparisons between the general population and a clinical pop-
ulation (Rind et al., 1998). In addition, it would be interesting to look at
the measurement invariance of the questionnaire for other background
characteristics, firstly for victims and perpetrators of sexually trans-
gressive behaviour and secondly for respondents from different cultural
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backgrounds. This would naturally require a larger sample size.

It is important to mention that this is the first study of the mea-
surement invariance of a self-report questionnaire that can be used to
measure sexual interaction competence in adolescents. The internal
structure and reliability of the only comparable questionnaire have been
previously reviewed (Grauvogl et al., 2014), but the current research
differs in several ways. First, it does not focus only on women and sec-
ond, respondents were on average five years younger. Moreover, the
main difference between the SCICY with 26 items and the validated
SIRQ (with 13 items) is that all items from the SCICY are related to
sexuality. The SIRQ takes a broader view of the construct sexual inter-
action competence. Several items focus on the relational aspect of sexual
interaction competence. This makes the SIRQ unique.

All in all, the current results imply that the SIRQ can be used to
measure sexual interaction competence in adolescents. The limited
number of items makes this instrument very suitable for both scientific
research and clinical practice. In scientific research on the development
of sexual interaction competence, data can be adequately collected from
larger groups of respondents. In clinical practice, the extent to which
adolescents develop sexual interaction competence can be assessed,
after which interventions may be indicated to help adolescents. Ulti-
mately, this may allow sexual transgressive behaviour to be prevented.

Although it is very important to continue developing measuring in-
struments, this is often not done in clinical practice. For a potential
future version of the SIRQ, we recommend that the 13 items from the
current final factor solution will be included. The questionnaire should
be supplemented with items on topics that are not or not sufficiently
represented in the validated version of the questionnaire, so that the
construct of sexual interaction competence is fully represented. In
drafting these items, the involvement of the target group is advisable. In
addition, we recommend that separate norm scores are developed for
male and female adolescents, and for early and late adolescents.
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Appendix A. Sex Interaction and Relationship Questionnaire (SIRQ) 1.0, including scales (Konijn & Bontes, 2014)

*Item has been changed to SIRQ 2.0.

Sexuality and relationships Not at all Somewhat Fairly Completely Not
Please tick the answer correct true true right applicable

Feelings and behaviour

If something is bothering me, I tell my friend(s).*

If I am angry or happy, others will know.

I know how it feels when I am angry, afraid, sad or happy.

I think carefully before I act and weigh all the consequences.
When I react angrily, it shows that I have a strong personality.*
If I find myself in an unsafe situation, I know what to do.

It helps to hurt myself.*

Noohswhe

Safe sex

8. I always have safe sex (with a condom, the pill, IUD, or other contraception).
9. Using only a condom is safe enough.

10. If I were to become a father or mother now, I would like that.

11.  Isometimes go out on my own with peers I don’t know.*

Self-image and self-esteem

12.  Iam satisfied with how I look.

13.  Ican do some things better than my peers.

14.  Tam sure that I will earn a lot of money later on.
15. My friends like spending time with me.

16.  If Ilose my temper, it’s because of others.

17.  Idecide how someone treats me.*

18. I work on improving my weaknesses.

Requests for help and friendship

19. If necessary, I ask someone for help.

20. Iknow from whom I can find comfort or understanding.
21. I discuss my problems with friends.

22. When I am with friends, I sometimes do bad things.

Approach behaviour

23.  During intimate contacts (cuddling, making love, etc.) I sometimes go further than the other
person wants.

24. I sometimes have sex with a boy or girl for whom I feel little.

Personal boundaries in relationships

25.  When having intimate contacts or sex, I try to find out what the other person wants.

26.  Ifaboy or girl tries to persuade me to do something I don’t really want to do, I won’t do it.*
27.  In arelationship with a friend, you have to hurt him/her if he/she has hurt you.

28.  If I'm dating someone, I keep seeing other good friends.

29. I would like to share someone who is good in bed with my friends.*

30. Ilie to get what I want.

31.  IfI have experienced something special during sex, I tell someone about it.

32.  Idiscuss with my friends whether I like boys or girls.*

Image of sex

33.  The internet and television give you the wrong image of sex and girls.

34. I chat about intimate things with people I only know through the internet/social media.*

35.  Posting photos on facebook can never do any harm.*

36. I have been (partially) naked in front of a webcam.*

37.  Ihave a good sense of what others expect or want from me sexually.*

38.  WhenIam inlove or having sex with someone, I do not take into account the feelings of the
girl/boy but I think first and foremost of myself.*

39. I tell myself what I want and what I don’t want during sex.

40. I can tell by the looks of a girl/boy if she/he ‘easily has sex with others’.
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Appendix B. Sex Interaction and Relationship Questionnaire (SIRQ) 2.0, including scales (Konijn & Bontes, 2019)

Sexuality and relationships Not at all Somewhat Fairly Completely Not
Please tick the answer correct. true. true. right. applicable.

Feelings and behaviour

1. If I have a personal problem, I would like to discuss it with someone, but I don’t dare
to do so.

2. When I am angry or happy, others notice.

3. I know how it feels when I am angry, afraid, sad, or happy.

4. I think carefully before I act and weigh all the consequences against each other.

5. Aggression is necessary to set boundaries.

6. If I find myself in an unsafe situation, I know what to do.

7. I hurt myself sometimes.

Safe sex

8. I always have safe sex (with a condom, the pill, IUD or other contraception).

9. Using only a condom is safe enough.

10. If I were to become a father or mother now, I would like that.
11.  Isometimes go out on my own with people of my age who I only know online.

Self-image and self-esteem

12.  Iam satisfied with the way I look.

13.  Ican do some things better than my peers.

14.  Iam sure that I will earn a lot of money later on.
15. My friends like spending time with me.

16. If I lose my temper, it’s because of others.

17.  1let people walk all over me.

18. I work on improving my weaknesses.

Requests for help and friendship

19.  If necessary, I ask someone for help.

20. I know from whom I can find comfort or understanding.
21. I discuss my problems with friends.

22. When I am with friends, I sometimes do bad things.

Approach behaviour

23.  During intimate contacts (cuddling, making love, etc.) I sometimes go further than
the other person wants.

24. I sometimes have sex with a boy or girl for whom I feel little.

Personal boundaries in relationships

25. In intimate contacts or sex, I try to find out what the other person wants.

26.  Ilet myself be persuaded to do something I don’t really want to do.

27.  In arelationship with a friend, you have to hurt him/her if he/she has hurt you.
28.  If I'm dating someone, I keep seeing other good friends.

29. I would like to share someone with whom I have good sex with my friends.

30.  Ilie to get what I want.

31.  IfI have experienced something special during sex, I tell someone about it.

32. I discuss with my friends whether I like boys or girls.

Image of sex

33.  The internet and television give you the wrong image of sex and girls.

34. I chat about intimate matters with people I only know through social media.

35.  Ihave a grip on what happens to the personal information and photos that I share on
social media.

36. I have shared a photo of myself (partially) naked via social media.

37.  Ihave a good sense of what others expect from me sexually.

38.  WhenIam in love or having sex with someone, I think mainly about what I like.

39.  During sex, I indicate what I want and what I don’t want.

40. I can tell by the appearance of a girl/boy if she/he "easily has sex with others’.

Talking about sex experiences

41. I can talk with my parents about sexuality.

42.  Idiscuss with my friends if I am in love with someone.

43. I have experienced something sexually that I would rather not have.
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Appendix C. Sex Interaction and Relationship Questionnaire (SIRQ) 3.0, including scales (based on Konijn & Bontes, 2019)

Sexuality and relationships Not at all Somewhat Fairly Completely Not
Please tick the answer correct. true. true. right. applicable.

I think carefully before I do something and consider all the consequences.

If I find myself in an unsafe situation, I know what to do.

I always have safe sex (with a condom, the pill, IUD, or other contraception).
I am satisfied with how I look.

I can do some things better than my peers.

My friends like to hang out with me.

I decide how someone treats me.

I work to improve my weaknesses.

When necessary, I ask someone for help.

I know with whom I can find comfort or understanding.

When a boy or girl tries to persuade me to do something I don’t want to do, I
don’t do it.

If I am dating someone, I'll keep seeing other close friends.

During sex, I indicate to myself what I want and what I don’t want.
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Appendix D. Reliability SIRQ 1.0 for subgroups

Cronbach’s alfa SIRQ 1.0

Subgroup o
Gender
Male adolescents 0.56
Female adolescents 0.75.
Age
Early adolescents 0.70
Late adolescents 0.77
Education Level
High 0.70
Low 0.82
Cultural Background
Dutch 0.74
Other 0.71

Appendix E. Suggestions for further development of the SIRQ

In consultation with the University of Amsterdam and Levvel, it is advised to add items about the following subjects to the SIRQ.Approach
behaviour: questions about daring to approach someone you like or daring to take the initiative if you want a relationship.Sexual pleasure: questions
about experiencing positive feelings in intimacy and/or sexuality.Respecting boundaries: questions about seeing through and respecting the
boundaries of others.Exhibiting sexually transgressive behaviour: questions about experiencing sexually transgressive behaviour in the role of
perpetrator, as questions now focus on experiencing sexually transgressive behaviour in the role of victim.Intention and motives: questions about
reasons for sexual interaction (because you like it, to please the other person, not to lose the other person).Sexual identity: questions about sexual
orientation, gender identity and attitudes towards this.Social media: questions about (responsible use of) social media, dating apps and sexting.
Group pressure: questions about experiencing social pressure or urges exerted by a (group of) friends with regard to sexuality.The role of drugs:
questions about the use of alcohol and/or drugs during sexual interaction, as well as questions about the misuse of alcohol and/or drugs as a method of
applying pressure during sexual interaction.Other: It is advised that questions about contraception focus on having knowledge of it, not just using it.

Key points

1. We know that growing sexual interaction competence is key to sexual development and sexual health, and contributes
to preventing sexually transgressive behavior.

2. Measuring sexual interaction competence is relatively new and important from both a developmental and clinical
perspective.

3. The SIRQ is unique, also this is the first study of the measurement invariance of a self-report questionnaire that can be
used to measure sexual interaction competence in adolescents.

4. Clinically relevant is that the SIRQ is recommended to measure sexual interaction competence in adolescents. The
limited number of items makes this instrument very suitable for both scientific research and clinical practice.
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