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Abstract 1 

Friendships and their different qualities have been shown to be important for adolescents’ 2 

socio-emotional development and psychological adjustment. In empirical research on such 3 

friendship qualities, the Network of Relationship Inventory (NRI-RQV) is a widely used 4 

questionnaire. Here, we conduct an extensive validation of a German version of the NRI-5 

RQV, investigating its factor structure, reliability, and concurrent validity, in a sample of 6 

N=679 adolescents aged 13 to 18 years. Applying multi-group confirmatory factor analysis, 7 

we further test whether the factor structure of the friendship quality construct holds across 8 

groups of males and females. Results showed that a structure with nine correlated first-order 9 

factors fit the data well, indicating nine distinct friendship qualities in males and females. 10 

Measurement invariance testing suggested the same underlying friendship quality construct, 11 

albeit differences in mean scores per gender. As evidence for concurrent validity closeness 12 

and discordant friendship qualities showed expected correlations with empathy and social 13 

problems, respectively, but not with aggressive behavior. Overall, results indicate good 14 

psychometric properties for the German version of the NRI-RQV as a measure of friendship 15 

qualities in both, males and females. 16 

 17 

Keywords: friendship quality questionnaire, multi-group confirmatory factor analysis, 18 

invariance testing, gender differences 19 
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Validation of the Network of Relationship Inventory in Female and Male Adolescents 20 

 21 

During late childhood and adolescence, the influence of peer relationships on social 22 

development becomes increasingly important. Adolescents spend increased time with their 23 

peers, due to a change in the nature of friendships - from playmates in childhood to confidants 24 

who provide emotional closeness in adolescence (Lansford, Criss, & Pettit, 2003). Both 25 

theory and empirical findings highlight the importance not only of quantitative aspects of 26 

friendships in adolescence, such as the number of friends, but most importantly friendship 27 

quality (Bagwell, 2005; Berndt, 2004; Bukowski, Hoza, & Boivin, 1994). Friendship quality 28 

refers to distinctive positive and negative features in close friendships, which both can exist 29 

equally in one friendship (Berndt, 2004; Furman & Buhrmester, 1985). Developmental and 30 

clinical psychological studies focus on how positive and negative friendship quality is related 31 

to individual characteristics and behaviors, and how it influences therapeutic processes as 32 

well as later wellbeing (e.g., Baker & Hudson, 2014; Mundt & Zakletskaia, 2014). The 33 

assessment of distinct friendship qualities is therefore highly relevant for adolescent 34 

development.  35 

The most common form of friendship quality assessment is through self-report 36 

questionnaires (e.g., Waldrip & Malcolm, 2008). One of the most frequently used self-report 37 

questionnaires to assess positive and negative friendship quality (e.g., Chow, Ruhl, & 38 

Buhrmester, 2013; Nieder & Seiffge-Krenke, 2001; van Aken & Asendorpf, 1997) is the 39 

Network of Relationship Inventory – Relationship Quality Version (NRI-RQV) by 40 

(Buhrmester & Furman, 2008). The NRI-RQV was developed to broaden the assessment of 41 

negative friendship quality features, as other friendship quality questionnaires suggested 42 

multiple-factor solutions with only one scale (conflict) representing negative and four or more 43 

scales representing positive friendship qualities (e.g., Friendship Quality Scale, Bukowski et 44 
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al., 1994; Friendship Quality Questionnaire, Parker & Asher, 1993; Friendship Quality 45 

Measure, Grotpeter & Crick, 1996). However, a questionnaire, which equally represents 46 

positive and negative friendship qualities, has not been extensively tested yet, although some 47 

items of the NRI are already in use in German populations (e.g., Nieder & Seiffge-Krenke, 48 

2001; van Aken & Asendorpf, 1997) and distinct negative qualities seem to be especially 49 

relevant when interested in associations with well-being (e.g., Parker, Rubin, Erath, 50 

Wojslawowicz, & Buskirk, 2005). Buhrmester and Furman (2008) describe the items and 51 

subscales of the original NRI-RQV in an unpublished study of N=223 11- to 12-year-old 52 

children. The NRI-RQV includes 30 items, rated on a 5-point Likert scale from “1=never to 53 

hardly at all” to “5=always or extremely much” and describes behavior that occurs within the 54 

context of the relationship (e.g., “How often do you depend on your friend for help, advice, or 55 

sympathy?“). The positive friendship quality scale “closeness” is composed of 56 

companionship, intimate disclosure, satisfaction, emotional support, and approval. The five 57 

subscales pressure, conflict, criticism, dominance, and exclusion can be subsumed under a 58 

negative friendship quality scale “discord”. The five positive and negative qualities showed 59 

an internal consistency of α=.68 to α=.95, and α=.65 to α=.90, respectively (Buhrmester & 60 

Furman, 2008). Supporting a two factor solution, the NRI - Behavioral Systems Version, a 61 

version related to the NRI-RQV and assessing conceptualizations of close relationships, 62 

shows a second-order factor structure with eight subscales loading on two higher-order factors 63 

“support” and “negative interaction” (Furman & Buhrmester, 2009). Kouwenberg, Rieffe, and 64 

Banerjee (2013) also found a two-factor solution using principle component analysis in their 65 

Best Friend Index with one “positive friendship factor” and one “negative friendship factor”.  66 

Results on gender differences in the assessment of friendship quality are inconsistent. 67 

Studies showed that females scored significantly higher in positive qualities and significantly 68 

lower in negative friendship qualities than males (e.g., Chow et al., 2013). This difference was 69 
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also found in a longitudinal study by (De Goede, Branje, & Meeus, 2009). Here, gender 70 

differences persisted, and females focused more on self-disclosure and empathy whereas male 71 

friendship was based on companionship, competition, and control. In contrast, gender 72 

differences might vary depending on the applied questionnaire or studied sample. In a review 73 

on gender differences, none were found in studies with smaller sample sizes (Rudolph & 74 

Rose, 2006). Additionally, some studies report gender differences in positive, but not in 75 

negative, friendship qualities (Bukowski et al., 1994; Kouwenberg et al., 2013; Parker & 76 

Asher, 1993). Despite multiple results on gender differences, no study has tested for 77 

measurement invariance in the friendship quality construct. However, comparisons across 78 

gender may be invalid if a factor being measured is not invariant across females and males.  79 

Related constructs to closeness and discordant qualities such as socio-emotional 80 

functioning (empathy and social problems) and psychopathological symptoms (aggressive 81 

behavior) have been used to evaluate concurrent validity (e.g., Kouwenberg et al., 2013). 82 

Adolescents who show more empathic abilities maintain friendships characterized by more 83 

care, companionship, validation, and fewer conflicts (Chow et al., 2013; Smith & Rose, 84 

2011). In contrast, aggressive behavior is associated with more conflict and less closeness 85 

within friendships (Bagwell & Coie, 2004), although this association has been shown 86 

differently according to various forms of aggression (e.g., Rose, Swenson, & Carlson, 2004a). 87 

In addition, having social problems, such as being socially withdrawn from or bullied by 88 

others, is associated with discordant friendship qualities (Rubin, Wojslawowicz, Rose-89 

Krasnor, Booth-LaForce, & Burgess, 2006). 90 

Despite the high importance of friendship quality with respect to research and practice 91 

(e.g., Véronneau, Trempe, & Paiva, 2014), to our knowledge, an extensive validation and 92 

confirmation of the NRI-RQV, and a validation and confirmation of a German friendship 93 

quality questionnaire in particular, is lacking. Little is known about whether the mostly used 94 
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two-factor structure (including both positive and negative features) in friendship quality 95 

questionnaires reflects the construct of friendship quality equally well for females and males. 96 

Therefore, the aim of the current study was to analyze the factor structure, reliability, and 97 

concurrent validity of the German version of the NRI-RQV, including tests of measurement 98 

invariance across gender. We hypothesized the same factor structure as found in the original 99 

version with ten subscales loading on two higher-order factors. In line with previous results, 100 

we hypothesized that females would score higher in closeness and lower in discordant 101 

friendship qualities than males. Finally, with respect to concurrent validity, we expected 102 

positive correlations between the closeness scale and empathy, as well as positive correlations 103 

between the discord scale and social problems and aggressive behavior.  104 

 105 

Method 106 

Participants and Procedures  107 

The sample comprised N=679 (N=374 females) participants between 13 and 18 years 108 

(M=14.63 years, SD=1.38) of two independently run studies. In the first study N=598 109 

adolescents were recruited from 17 public schools in three different federal states in Germany. 110 

Paper-pencil questionnaires were filled out during class. Parents filled out questionnaires 111 

concerning parental educational status. A second sample (N=81) was recruited within an on-112 

going European wide case-control study on conduct disorder (FemNAT-CD). Only control 113 

participants, who did not have any current psychiatric diagnoses, were included in the current 114 

analysis. The ethics committee of the University Hospital Frankfurt approved both studies 115 

(file no.: 438/13 and 445/13). Written informed consent was obtained from all participants 116 

and their parents. Of the total sample, N=430 parents completed questionnaires on socio-117 

demographic data including country of birth, educational status, and income [see Electronic 118 

Supplementary Material (ESM), Table1].  119 
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 120 

Measures 121 

Friendship quality. The original NRI-RQV (Buhrmester & Furman, 2008) was 122 

forward-backward translated into/from German to ensure the semantic equivalence of the 123 

German and the English versions. The process involved two independent researchers: one 124 

native German speaker who was fluent in English translated the original version into German. 125 

The second researcher, a native English speaker who was fluent in German, translated this 126 

German version back into English. Both researchers discussed resulting differences between 127 

the versions. Discrepancies were solved in alignment with the original English meaning. The 128 

participants were instructed not to include siblings or romantic partners as best friends.  129 

Concurrent validity measures. Within the same test-time point, the following 130 

measures were collected to assess concurrent validity. In line with previous literature two 131 

subscales of the Interpersonal Reactivity Index (IRI) by Davis (1980) was administered to 132 

assess cognitive (perspective taking; PT) and affective (empathic concern; EC) empathy 133 

(Chow et al., 2013). The 28-item self-rating questionnaire is answered on a 5-point Likert-134 

scale (0=”does not describe me well” to 4=“describes me very well”) with an internal 135 

consistency of PT α=.53 and EC α=.38 (N=675) in the current sample. 136 

Social problems and aggressive symptoms were assessed using the “social problem” 137 

and “aggressive behavior” subscales of the Youth Self Report (YSR; Achenbach, 1991; 138 

Arbeitsgruppe Deutsche Child Behavior Checklist, 1998). The YSR is a 113 item self-report 139 

questionnaire for children and adolescents between 11 and 18 years assessing a wide 140 

spectrum of psychiatric symptoms rated on a 3-point Likert-scale. In the current sample the 141 

“social problem” and the “aggressive behavior” subscales showed an internal consistency of 142 

α=.68 and α=.87, respectively (N=589).  143 

 144 
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Data Analysis 145 

Confirmatory factor analysis (CFA). This study uses CFA in the full sample of 146 

females and males to replicate the original second-order model proposed by the original 147 

authors, with ten subscales loading on two higher-order factors “closeness” and “discord” 148 

(Model A). Further CFAs were planned if the factor structure could not be reproduced with an 149 

acceptable fit. The CFA was performed with robust maximum likelihood (MLR) estimation to 150 

address non-normally distributed data, with marked skewedness and kurtosis, and to avoid 151 

potential bias of the full information maximum likelihood (FIML) estimation method (Brown, 152 

2015).  153 

 Model goodness of fit was evaluated using several fit indices. The Comparative Fit 154 

Index (CFI) and Tucker Lewis fit index (TLI) values are acceptable when > .90 and good 155 

when > .95. Further, an acceptable fit was given when the Root Mean Square Error of 156 

Approximation (RMSEA) was below .05 and the Standardized Root Mean Square Residual 157 

(SRMSR) less than .08 (Marsh, Hau, & Wen, 2004). Satorra-Bentler (S-B) χ2 tests were 158 

conducted to test whether differences in model fit were significant (Bryant & Satorra, 2012) 159 

and when likelihood ratio tests were used for testing hypotheses. In addition, the above 160 

mentioned goodness of fit indices were also considered, because such likelihood ratio tests are 161 

sensitive to large sample sizes and can become significant with only small impairments of 162 

model fit. 163 

Scale reliability. Scale reliability was estimated for males and females separately, for 164 

the best fitting model, by calculating test-retest reliability and internal consistency. The 165 

participants were recruited from Study 1 and asked to fill out the questionnaire again after one 166 

year. Test-retest reliability was considered good when correlation between test points was r > 167 

.70. Internal consistency was considered good with McDonald’s coefficient Omega > .70. 168 
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Testing measurement invariance. After conducting the CFA in females and males 169 

separately (Model 0a and 0b), a multi-group CFA, subsequently constraining the model from 170 

the least strict to the strictest model, was chosen to evaluate measurement invariance (Brown, 171 

2015). Test of measurement invariance can be conducted to test whether the factor structure is 172 

invariant across groups, allowing a meaningful comparison of females’ and males’ friendship 173 

quality mean scores. First, the least strict model tests for configural invariance (Model 1), that 174 

is, whether the same configuration of items load on the same factors in females and males, 175 

while allowing parameter values (e.g., factor loadings and intercepts) to differ between 176 

groups. Second, metric invariance (Model 2) requires that (unstandardized) factor loadings 177 

are equal across groups. If there is no significant loss of model fit between Model 1 and 178 

Model 2, it can be assumed that in both groups the latent factors have a sufficiently similar 179 

substantive interpretation. Third, scalar invariance (Model 3) requires that the intercepts of 180 

the latent variables are equal across groups. If scalar invariance holds, the means of the latent 181 

factors can be compared between groups. Forth, error variances were constrained to be equal 182 

in both groups (strict invariance, Model 4). If this model does not fit the data well, it can be 183 

assumed that reliability might differ between groups. To test whether each subsequently 184 

stricter model still fit the data, S-B χ2 test (to test whether differences in model fit were 185 

significant) and the above mentioned goodness of fit indices (CFI, TLI, RMSEA, SRMSR) 186 

were considered (Bryant & Satorra, 2012; Marsh et al., 2004). 187 

Concurrent validity. To test concurrent validity each latent factor of the NRI-RQV 188 

was correlated with the total scores of cognitive and affective empathy, social problems, and 189 

aggression. The best fitting multi-group CFA model was used to correlate the friendship 190 

quality factors with empathy, social problems and aggressive behavior subscales. 191 

For all statistical analyses, Mplus Version7 was used (Muthén & Muthen, 2015). 192 

 193 
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Results 194 

Confirmatory Factor Analysis 195 

Results of the CFA on the whole sample (N=679) did not show an acceptable fit for 196 

the proposed higher-order factor model with ten latent first-order factors (Model A; see Table 197 

1). Therefore, the first-order structure was tested without the second-order factor structure. 198 

This model showed an acceptable and significantly better fit to the data than the model with 199 

two higher-order factors (Model B). 200 

Due to a high correlation between two latent factors (intimate disclosure and support; r 201 

= .99), these two factors were combined. The resulting model with nine factors fit the data 202 

acceptably well (Model C). The second-order factor structure was then tested again for the 203 

remaining nine subscales, resulting in acceptable model fit (Model D). Due to an acceptable 204 

model fit of Model C and D, both models were compared in each step of measurement 205 

invariance testing using a S-B χ2 test and the above-mentioned goodness of fit indices (CFI, 206 

TLI, RMSEA, SRMSR). In all steps, Model C resulted in a significantly better model fit, and 207 

numerically better values of the fit indices, than Model D (see ESM, Table 2). Therefore, 208 

Model C (Figure 1) was chosen for further analysis. 209 

 210 

Scale Reliability 211 

ESM Table 3 shows the items of the NRI, item factor loadings, item difficulty, and 212 

coefficient Omega for internal consistency for Model C. Omegas ranged from .83 to .94 for 213 

females and from .77 to .92 for males, indicating good internal consistency for all factors. All 214 

items loaded on the expected factors with item factor loadings ranging between .38 and .90 215 

for females and .30 and .83 for males. Item difficulty ranged from .65 to .88 for females and 216 

.51 to .84 for males in companionship, intimate disclosure/support, satisfaction and approval 217 

and from .08 to .47 for females and .17 to .48 for males in pressure, conflict, criticism, 218 
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dominance, and exclusion. Test-retest reliability was estimated in a sub-sample of N=77 (46 219 

females; age 13-18, M=14.25, SD=1.36). No factor correlated higher than .70 between T1 and 220 

T2, although most factors for females and some for males reached significance (see ESM 221 

Table 4). 222 

 223 

Measurement Invariance Testing 224 

Before testing measurement invariance with a multiple-group analysis, Model C was 225 

tested separately in each group with a single CFA. Table 1 presents the fit indices and S-B χ2 - 226 

difference test results. The single CFA model fit the data acceptably for both females (Model 227 

0a, N=374) and males (Model 0b, N=305). In both groups, all freely estimated factor loadings 228 

were statistically significant (all ps < .001; completely standardized factor loadings ranged 229 

from .38 and .84 in males and .43 to .89 in females). Results of the multi-group CFA with 230 

configural invariance (Model 1) showed an acceptable fit, indicating a comparable factor 231 

structure between groups. In addition, the restriction of equal factor loadings (Model 2) was 232 

accompanied by a non-significant change of fit, confirming the assumption of metric 233 

invariance. After setting latent variable intercepts equal (Model 3), the S-B χ2 -test reached 234 

significance. When the error indicators were set to equal (Model 4), though, the model 235 

showed a statistically significant decrease in overall model fit as well as poor fit in the other 236 

indices. Therefore, Model 3 was still considered a tenable assumption, implying that latent 237 

factor means and correlations (see ESM, Table 5) can be compared across groups in a 238 

meaningful way. As shown in Table 2, females scored significantly higher on companionship, 239 

intimate disclosure/support, satisfaction, and approval than males and males scored 240 

significantly higher on pressure, conflict, criticism, and dominance than females. Although 241 

the difference of the exclusion scale was in the presumed direction, this difference did not 242 

reach significance.  243 



VALIDATION OF THE NETWORK OF RELATIONSHIP INVENTORY 11 

 244 

Concurrent Validity 245 

Descriptive statistics on all concurrent validity measures, their correlations between 246 

the latent factors of the NRI-RQV, as well as summarized results on analyses relating to 247 

concurrent validity can be found in the ESM Table 6 and 7, respectively. With respect to 248 

empathy, significant positive correlations emerged between males’ cognitive empathy and 249 

intimate disclosure/support and approval, while significant negative correlations between 250 

cognitive empathy and criticism were found. With respect to affective empathy, small positive 251 

correlations were found between companionship and satisfaction for females and intimate 252 

disclosure/support for males. Results show no correlations between discord friendship 253 

qualities and affective empathy, with the exception of a small negative correlation between 254 

exclusion and affective empathy in females. Social problems correlated negatively with 255 

closeness and positively with discord friendship qualities for females and negatively with 256 

intimate disclosure/support and positively with exclusion for males. Except for males 257 

reporting significantly less conflict (r= - .29, p < .05), and for females reporting significantly 258 

less exclusion (r= - .26, p < .05), when showing more aggressive behavior, no significant 259 

correlations were found with aggressive behavior. 260 

 261 

Discussion 262 

Overall, the results of the current study show that the German NRI-RQV is a valid and 263 

reliable measure to assess friendship quality in males and females. Using a confirmatory 264 

factor analysis, the best fitting model for the current sample includes nine distinct and 265 

partially correlated factors: companionship, intimidate disclosure/support, satisfaction, 266 

approval, pressure, conflict, criticism, dominance, and exclusion. These qualities are in line 267 

with the original construct, except that the factors intimate disclosure and support were 268 
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combined, due to a high correlation with each other. This high correlation may be explained 269 

by similar goals when “telling a best friend everything that one is going through” (intimate 270 

disclosure) and “asking the best friend for support with personal problems” (emotional 271 

support). The higher-order factor structure could be replicated but was not shown to be the 272 

best fitting model. A more distinct concept of friendship quality with nine first-order factors 273 

could be explained by sample characteristics. The present study used a larger age range and 274 

older adolescents (13-18 years) in comparison to the original study (11-12 years). Friendship 275 

qualities change and develop during adolescents’ development. The need for intimacy, self-276 

disclosure, and support by the best friend becomes increasingly important with age whereas 277 

companionship is already highly important in childhood (Parker et al., 2005; Rudolph & 278 

Rose, 2006). Further, especially in female friendships, the experience of dominance becomes 279 

less present, whereas in male friendships conflict and pressure remain relatively stable 280 

throughout adolescence (De Goede et al., 2009). With respect to reliability, results indicate 281 

good internal consistency, similar factor loadings and item difficulties in both genders. This 282 

indicates that all items “function” the same way for females and males. In contrast, a higher 283 

test-retest reliability for females compared to males might imply that males’ are not as stable 284 

as females’ friendship qualities. However, the poor test-retest reliability should be interpreted 285 

with caution, due to the small sample size. 286 

 287 

Although friendship quality questionnaires have been equally used for males and 288 

females, and despite common knowledge about mean differences in friendship quality 289 

magnitudes between genders, to our knowledge, this was the first study to assess gender 290 

invariance in the assessment of friendship quality. Results support the hypothesis and 291 

previous literature that the core provisions of friendship are similar in males and females 292 

despite different magnitudes in friendship characteristics (e.g., Carlson Jones, 1991). As 293 
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concluded by other authors before, it is possible that the phrasing of positive friendship 294 

qualities within questionnaires captures a more feminine understanding of friendships (Duck 295 

& Wright, 1993). This could mean that males might feel as close as females to their friends, 296 

but understand and show this closeness differently (Parker et al., 2005). Higher mean scores 297 

on discordant qualities among males lead to the question of how and why males see their 298 

friendships in a more discordant way. Rudolph and Rose (2006) point out that males are more 299 

competitive due to a larger friendship group in which they strive to protect or/and gain social 300 

standing. In contrast, females focus more on one best friend whose friendship they protect 301 

with more self-disclosure, more polite discussions and compromising (Rudolph & Rose, 302 

2006). This interpretation appears contradictory when considering the results on empathy. 303 

The relationship between perspective taking and more intimate disclosure, support, and 304 

approval in friendships, as well as less perceived criticism, was especially found in males. 305 

Therefore, a second reason for the gender differences in discordant qualities could be that 306 

males are more willing to express conflict and dominance in self-report questionnaires 307 

compared to females, because males do not see those features as something “negative” within 308 

a friendship. Indeed, dominant behavior might even be something they see as socially desired. 309 

 310 

Results of the current study only partially confirmed relations with other constructs. 311 

Supporting concurrent validity of the friendship quality construct, social problems correlated 312 

negatively with closeness and positively with most discordant friendship qualities. This 313 

supports the assumption that not being in contact with peers due to social withdrawal or 314 

victimization is also related to higher discord and lower closeness qualities in best friendships 315 

(Kendrick, Jutengren, & Stattin, 2012; Rubin et al., 2006). Additionally, results on empathy 316 

suggest that those with higher cognitive empathy maintain more intimacy in friendships 317 

(Chow et al., 2013; Smith & Rose, 2011), which seems to be especially true for males. 318 
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However, although in the expected direction, only a few small correlations between affective 319 

empathy and friendship qualities emerged. In contrast to past research, this study 320 

differentiated between cognitive and affective empathy, whereas past research used one total 321 

score including cognitive and affective empathic abilities (Chow et al., 2013). Against 322 

expectation, aggressive symptoms were rather independent of the perceived friendship quality 323 

construct, which may indicate poor construct validity. However, the composition of this 324 

population-based sample may have resulted in low correlations with aggression due to a low 325 

variance in occurrence of aggressive behavior. In addition, it has been reported that relational 326 

and overt aggression are distinctly related to discord and closeness friendship qualities 327 

(Ackermann et al., 2018; Deptula & Cohen, 2004; Kamper & Ostrov, 2013; Rose, Swenson, 328 

& Waller, 2004b). Future studies could therefore include samples with a larger range and 329 

different forms of aggressive behavior.  330 

 331 

Limitations and Future Directions 332 

Despite, major advantages of this study including a large sample size and a detailed 333 

elaboration of a German translation of a widely used friendship quality questionnaire; a few 334 

issues should be considered.  335 

First, results may differ between age groups. Although De Goede et al. (2009) did not find a 336 

decline in negative interactions in friendships, friendships in males and females did become 337 

more intimate and supportive with age. Especially in late adolescence, there might be a shift 338 

in importance from friendships to intimate romantic relationships. Future research with larger 339 

sample sizes for each age should address the effect of age. Second, the relatively poor test-340 

retest reliability could be due to the long duration between test-points. It suggests that a single 341 

year in an adolescents’ life leads to multiple developmental changes, also with respect to 342 

relationship quality. Therefore, in future studies a shorter timeframe for the test-retest should 343 
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be considered. Third, the empathic concern and perspective taking subscale of the IRI show 344 

poor internal consistency. However, the IRI is a widely used self-report measure on empathy 345 

and was chosen to allow comparison of the present study results to previous findings. Forth, 346 

future studies focusing more strongly on concurrent validity may consider using SEM and 347 

latent factors for all constructs, instead of correlations scale scores. Lastly, information on 348 

educational background and economical status was present only for a subsample (those whose 349 

parents took part in the study), which leads to limited knowledge of the representativeness of 350 

this sample. However, due to the combination of two samples, overall sample size was 351 

increased, which improved statistical analyses.  352 

 353 

Despite these limitations, the current study extends previous literature by showing that 354 

the German NRI-RQV is a useful questionnaire assessing friendship quality. This study was 355 

the first to extensively assess the factor structure and factorial measurement invariance 356 

between genders, indicating that the mean factor differences between males and females are 357 

not based on a different underlying friendship quality construct. Therefore, the German NRI-358 

RQV may be especially useful for future studies on gender differences in associations 359 

between friendship qualities, socio-emotional functioning, and psychopathology.360 
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Figure 1. The final nine-factor model (ModelC) with completely standardized item factor loadings and correlations (only shown when r. > 

.30) among factors for females/males. Fixed items (rectangles) depicted by broken lines; Latent factors (circles) are: 

COM=companionship, INT=intimate disclosure/support, SAT=satisfaction, APP=approval, PRE=pressure, CON=conflict, CRI=criticism, 

DOM = dominance, EXC = exclusion. 
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Table 1. Results on confirmatory factor analysis and measurement invariance testing 

Model χ2 df RMSEA [90% CI] CFI TLI SRMR TRd/Δdf p 

Confirmatory factor analysis         

A Ten 1st order factors on two 2nd order factors 1067.69 394 .05 [.05 - .05] .89 .88 .08 - - 

B Ten 1st order factors 737.21 360 .04 [.03 - .04] .94 .92 .05 311 (34) .000 

C Nine 1st order factors 769.65 369 .04 [.04 - .04] .93 .92 .05 31 (9) .000 

D Nine 1st order factors on two 2nd order factors 945.75 395 .04 [.04 - .05] .91 .90 .07 177 (26) .000 

Measurement invariance testing of Model C         

0a:  Females 599.49 369 .04 [.03 - .05] .94 .92 .05 - - 

0b:  Males 613.44 369 .05 [.04 - .05] .90 .88 .06 - - 

1:  Unconstrained 1212.99 738 .04 [.04 - .05] .92 . 90 .06 - - 

2:  Factor loadings equal 1239.16 759 .04 [.04 - .05] .92 .91 .06 28.37 (21) .130 

3:  Factor loadings and intercepts equal 1299.96 780 .04 [.04 - .05] .91 .90 .06 63.25 (21) .000 

4:  Factor loadings, intercepts, error variance equal 1446.50 810 .05 [.04 - .05] .89 .89 .07 101.54 (30) .000 

Notes. χ2 =Chi-Square, df=degrees of freedom, RMSEA=Root Mean Square Error of Approximation, CFI=Comparative Fit Index, TLI=Tucker-
Lewis Index, SRMR=Root Mean Square Error of Approximation, TRd/Δdf =Santorra-Bentler Chi Square/ difference in degrees of freedom, 
p=value of significance [Author: Please check whether p= .000 should be p<.001?].   
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Table 2. Gender differences in factor means among the nine factors  

 com int_sup sat app pre con cri dom exc 

M Female 4.03 3.95 4.49 3.70 1.75 1.87 1.44 2.85 1.57 

 Male 3.89 3.04 4.37 3.34 1.98 1.96 1.73 2.96 1.66 

 p .023 .000 .013 .000 .000 .043 .000 .000 .520 

 d - 0.22 - 1.07 - 0.20 - 0.59 0.29 0.17 0.45 0.39 .051 

Notes. com=companionship, int_sup=intimate disclosure/support, sat=satisfaction, 

app=approval, pre=pressure, con=conflict, cri=criticism, dom=dominance, exc=exclusion. 

[Author: Please check whether p= .000 should be p<.001?]. 


