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Abstract

In order to ensure the concentration, compliance and motivation of the participants, a short

version of 12 items was extracted from the “Experiences in Close Relationships Question-

naire (ECR)”. Even though this short English version shows equally good validity and reli-

ability as the long version, there have been no representative norm values and

psychometric characteristics available for the short version in German. Therefore, the Ger-

man 12-item ECR was implemented in a representative sample of 1,127 males and 1,237

females (mean age M = 49.93; SD = 12.31) from the general public (N = 2,364). The reliabil-

ity values of the German 12-item ECR in the representative sample are not as good as the

long version with the 36- items version (Alpha = .54–72), and the 12-item ECR factorial

structure failed to show the factorial validity. Since the EFA revealed that only half the items

loaded on the expected factors, an even shorter form with six items was construed and

tested psychometrically. Even though the item numbers were reduced, the reliability values

of the German 6-item ECR improved and were as good as the long version with 36 items

(Alpha = .73–90). Furthermore, factorial validity could be shown by CFA (CFI = .981, SRMR

= .038, RMSEA = .079, TLI = .964) with scalar invariance across gender and age. In sum,

the 6-item ECR is a reliable and factorial scalar attachment questionnaire. Due to its short-

ness, it is applicable to different research fields. However, reference data from a clinical

sample are still missing.

Introduction

The personal attachment between two closely related individuals is an extensively researched

field [1, 2] which has already engendered various concepts and models [3, 4, 5]. John Bowlby

[3] formulated the terms for the three attachment styles: secure, insecure-avoidant, and inse-

cure-anxious-ambivalent. Thereby, a secure attachment style means that the individual will
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seek help from a significant other (reference person) in stress situations, whereas an insecure

individual will not seek any support from a reference person and an anxious individual will

make inconsistent, insecure attempts to ensure the support of the reference person [6].

Bartholomew and Horowitz [5, 7] postulated two orthogonal dimensions resulting in four

attachment styles. One dimension includes the self-concept, which can be specified in a spec-

trum from positive to negative, while the other dimension measures the positive or rather the

negative image in respect to reference persons. Securely attached individuals show a positive

manifestation in both dimensions, while insecurely attached individuals have a negative atti-

tude toward themselves, yet a positive one toward others. Anxiously attached individuals strike

out negatively in both dimensions, and avoidant ones show a positive attitude toward them-

selves as well as a negative one toward other individuals [8].

In order to measure this concept, the “Experiences in Close Relationships Questionnaire”

(ECR; [10]) was developed and later translated into German (ECR-G; [9, 10]). The ECR ques-

tionnaire is a multi-item scale in respect to partnerships. Based on a major components analy-

sis, the factors avoidance and anxiety could be identified. For each of these factors, a scale of 18

items was developed with a total of 36 items for the dimensions anxiety and avoidance in rela-

tionships, which was matched to the four attachment styles according to Bartholomew and

Horowitz [5].

Regarding the adaptation of the ECR into a German version, the items were evaluated on a

five-step instead of a seven-step Likert scale from “does not apply at all”to “applies”as well as to

“neither/nor” in the center to guarantee greater clarity and to avoid making an excessive

demand on the test persons [9]. The ECR-G was tested in two different samples, one with stu-

dents and the other a clinical sample including outpatient psychotherapy patients [9]. The

ECR-G scales regarding age and duration of the relationship showed low correlations, never-

theless, they became significant for three of the four investigated connections in the student

sample. In this sample, avoidance grew with age while anxiety diminished. Furthermore, anxi-

ety also diminished with the duration of the relationship. In the clinical sample, no such con-

nections could be found.

The two-factorial structure of the ECR could also be ascertained in the German adaptation

ECR-G by establishing that all 36 items showed a high load on the respective factor as well as a

low one on the respective other factor. The two scale dimensions showed a non-significant

positive connection and can thus be termed as independent [9, 11]. Furthermore, it could be

shown that Cronbach‘s Alpha for scale avoidance was at .89 and at .57 for the anxiety scale

[12]. These high values for the internal consistency were also confirmed in other studies [13,

14].

In addition, the ECR-G was compared with other scales for testing partnerships and attach-

ment in order to obtain sufficient validation. So it could be shown that avoidance correlated

negatively with stability of the relationship and sexual satisfaction. High construct validity was

given. Concerning personality characteristics, a positive connection was found between the

anxiety scale and neuroticism [11]. Furthermore, there existed a strong connection between

narcissism and a high manifestation on the anxiety scale [15]. Additionally, Doering et al. [16]

were able to show that the anxiety as well as the avoidance scale correlated negatively with self-

concept and need to control as well as positively with social stress. Stress perception also corre-

lated negatively with the anxiety scale [11].

Since the length of the ECR-G questionnaire (36 items) might be problematic in some

research applications, the original authors of the English version developed a 12-item ECR

short version [17]. The confirmatory factor analyses indicated two factors: anxiety and avoid-

ance. This short version showed equally good validity and reliability as the long version [17].

Also, for the German ECR-G, a 12- item version (ECR-S12) was developed to ensure broad
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utilization in surveys and high compliance. However, for this short version (ECR-S12), no rep-

resentative norm values and psychometric characteristics were available. Therefore, the

12-item ECR-S12 was implemented in a representative sample from the general population.

Method

The present study was part of a national representative survey of the general population of

Germany. Data were collected in 2011 by an independent institute for opinion and social

research (USUMA, Berlin). The criteria for inclusion were a minimum age of�14 and suffi-

cient ability to understand the written German language. After a socio-demographic interview,

the participants completed self-report questionnaires regarding physical and psychological

symptoms in the presence of (but without any interference from) the interviewer. A random-

route sampling procedure with 258 sample points revealed that 4,386 households needed to be

contacted for the study. Of these, 4,327 households proved eligible for participation. The selec-

tion of the target individuals within the households was carried out according to the Kish

selection grid [18]. In total, 2,555 individuals took part in the study (participation rate 59%).

Subjects younger than 18 years of age (n = 70) and subjects with missing data in at least one of

the items (n = 121) were excluded from the analysis. Thus, the final sample consisted of 2,364

individuals. This study, including the consent procedure, was approved by the institutional

ethics review board of the University of Leipzig (Az 063-14-10032014). Furthermore, the study

adhered to ICH-GCP-guidelines along with the ICC/ESOMAR International Code of Market-

ing and Social Research Practice. All participants were informed of the study procedures, data

collection and anonymization of all personal data. All the participants provided verbal

informed consent according to German law, which was documented by the interviewer before

starting the survey.

Statistical analyses

The factorial structure of the Experiences in Close Relationship Scale—Short Form (ECR-S12)

by Wei et al. [17] was tested using the confirmatory factor analysis (CFA), calculated with

AMOS© 20. All the models were tested using covariance matrices, and each model was esti-

mated with the maximum likelihood method approach. All the models were compared to each

other on the basis of the following model fit indices: the minimum discrepancy divided by its

degrees of freedom (CMIN/DF); the comparative-fit-index (CFI); standardized root mean

square residual (SRMR); the root mean square error of approximation (RMSEA); the Tucker-

Lewis Index (TLI), and the Bayesian Information Criterion (BIC). For a good model fit, the

ratio CMIN/DF should be as small as possible [19]; values of TLI and CFI close to 0.95 or

higher are indicative of a good or at least acceptable (>.90) model fit. Furthermore, RMSEA

should be 0.08, and SRMR should be 0.05 or smaller. The BIC is a descriptive indicator of poor

fit and allows for comparisons between two models; the model with the lower BIC should be

preferred [19].

Additional analyses were conducted to test the invariance of the model across gender and

age using multi-group CFA [20]. After testing the factorial structure in each subgroup, mea-

surement invariance was tested in three steps first using the configural model (no constraints),

followed by a metric invariant model (with unstandardized item loadings constrained to be

equal across groups) and a scalar invariant model (with unstandardized item loadings and

unstandardized item intercepts simultaneously constrained to be equal across groups). Based

on the hierarchy of these nested and increasingly restrictive models, the models were then

compared to each other. Since the χ2 statistic has often been criticized for its sensitivity to sam-

ple size, the main focus was placed on the differences of the ΔCFI and the ΔRMSEA. Values
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smaller than .01 indicate the invariance of the models [21]. To avoid the potential problem of

selecting a marker variable that is possibly not invariant, the variance of each latent variable

was fixed to 1.0 (and the mean was fixed to 0.0) for scaling purposes [22].

The remaining statistical analyses were conducted using the IBM SPSS© version 20. In a

first step, the original factor structure of the ECR-S12 was tested by CFA. According to the

great misfit between data and the original two-factor model of the ECR-S12 (see Table 4), an

exploratory factor analysis (EFA) was employed after a random split of the study sample. Both

subsamples did not differ significantly with regard to gender and age. A principal axis factors

method with varimax rotation was conducted with subsample 1 (N = 1,104). Subsequently,

CFAs were conducted with subsample 2 (N = 1,260).

Results

Sociodemographic characteristics are presented in Table 1.

Table 1. Sociodemographic characteristics of the study population.

Total N = 2,364 Men N = 1,127 Women N = 1,237

M (SD) M (SD) M (SD)
Age, years 49.93 (17.31) 49.91 (17.39) 49.95 (17.25)

Age range 18–97 18–97 18–90

Age groups N (%) N (%) N (%)
18–29 years 362 (15.3) 173 (15.4) 189 (15.3)

30–39 years 334 (14.1) 166 (14.7) 168 (13.6)

40–49 years 475 (20.1) 220 (19.5) 255 (20.6)

50–59 years 436 (18.4) 204 (18.1) 232 (18.8)

60–69 years 380 (16.1) 183 (16.2) 197 (15.9)

�70 years 377 (15.9) 181 (16.1) 196 (15.8)

Relationship status

Married/ Living together 1,225 (51.8) 613 (54.4) 612 (49.5)

Married/ separated 37 (1.6) 9 (0.8) 28 (2.3)

Unmarried 557 (23.6) 312 (27.7) 245 (19.8)

Divorced 285 (12.1) 119 (10.6) 166 (13.4)

Widowed 260 (11.0) 74 (6.6) 186 (15.0)

Living in partnership

Yes 1,439 (60.9%) 721 (64.0%) 718 (58.0%)

No 925 (39.1%) 406 (36.0%) 519 (42.0%)

Education

� 8 years 991 (41.9%) 461 (40.9%) 530 (42.8%)

9–11 years 995 (40.4%) 430 (38.2%) 525 (42.4%)

� 12 years 400 (16.9%) 226 (20.1%) 174 (14.1%)

School student 8 (0.3%) 3 (0.3%) 5 (0.4%)

Missing 10 (0.4%) 7 (0.6%) 3 (0.2%)

Employment status

Education/Training 200 (8.0) 77 (6.8) 57 (4.6)

Working 1,293 (51.6) 616 (54.7) 544 (44.0)

Unemployed/Working<15h per week 159 (6.3) 94 (8.3) 145 (11.7)

Housewife/House husband 130 (5.2) 4 (0.4) 114 (9.2)

Retired 726 (28.9) 336 (29.8) 374 (30.2)

Missing 3 (0.1%) 3 (0.2%)

https://doi.org/10.1371/journal.pone.0230864.t001
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Reliability of the ECR-S12

The Cronbach’s Alpha for the anxiety scale was = .538, and for the avoidance scale it was

Alpha = .724.

Exploratory factor analysis (EFA)

The results of the EFA indicated a two- factor solution using the Kaiser Guttman criterion

with eigenvalues of 3.66 and 3.25, accounting for 30% and 27% of the variance, respectively.

On the one hand, this is within the average results of the meta-analysis by Peterson (containing

803 studies), on the other hand, it is a rather low percentage compared to the results of 50%

variance by random data [23]. Factor loadings ranged between .71 and .79 on the first factor

(including items 1, 2, 3, 4, 5, 8) and between .55 and .89 on the second factor (including items

6, 7, 9, 10, 11, 12). Factor loadings are presented in Table 2. A comparison with the original

ECR-S shows that only half the items loaded on their expected factor.

Confirmatory factor analysis (CFA)

According to the results of the EFA, this model was tested by CFA in subsample 2. The results,

as shown in Table 3, indicate a much better model fit compared to the initially tested original

two-factor structure of the ECR-S12 but a still unacceptable fit between the model and the

data, according to the recommended model fit indices.

Table 2. Factor loadings derived from EFA using principal axis factors method (rotated component matrix).

Item No. Rotated solution

Expected Factor� Component 1 Component 2

1 1 .731 -.055

2 2 .708 -.115

3 2 .747 .131

4 1 .782 .028

5 2 .792 .115

6 1 .287 -.665

7 1 .081 .550

8 1 .738 -.072

9 2 .109 .863

10 1 .385 -.442

11 2 .068 .892

12 2 .033 .863

�According to original ECR-S: 1 = anxiety factor, 2 = avoidance factor

https://doi.org/10.1371/journal.pone.0230864.t002

Table 3. Summary of fit indices of different factor models.

Model χ 2 (df) CMIN/DF CFI SRMR RMSEA (CI) TLI BIC

Original two-factor model 7170.728 (53) 135.297 .445 .210 .233 (.228-.237) .309 7,366.179

Two-factor model according to EFA results 804.349 (53) 15.176 .885 .104 .106 (.100-.113) .856 982.820

Two-factor model short form ECR-S6 71.392 (8) 8.924 .981 .038 .079 (.063-.097) .964 164.197

df = degrees of freedom; CMIN/DF = minimum discrepancy, divided by its degrees of freedom; CFI = comparative-fit-index; SRMR = standardized root mean square

residual; RMSEA (CI) = root mean square error of approximation (confidence interval); TLI = Tucker-Lewis Index; BIC = Bayesian Information Criterion

https://doi.org/10.1371/journal.pone.0230864.t003
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Furthermore, descriptive item characteristics (please see Table 4) revealed some weaknesses

of the ECR-S12 items with regard to the corrected item-total correlation as well as the difficulty

index.

Short form ECR-S6

Therefore, the six items not loading on the expected factor of the original ECR-S12 scale were

deleted, and a 6-item short form of the original ECR-S12 (including Items 1, 4, and 8 for the

anxiety subscale and items 9, 11, and 12 for the avoidance subscale) was tested psychometri-

cally. This procedure led to a short form of the ECR-S12 that also excluded all the items with a

very low corrected item-total correlation as well as all but one item with a low difficulty index.

Reliability of the short form ECR-S6

Cronbach’s alpha of the 3-item subcales of the ECR-S6 were .73 for the anxiety subscale and

.90 for the avoidance subscale, thus being superior compared to the original subscales (.54 and

.73, respectively).

Factorial validity of the short form ECR-S6

The short form ECR-S6 was then tested by CFA for factorial validity. The results are presented

in Table 5. Model fit indices indicate a good fit between the data and the model, and the BIC

value indicates that this model fits much better to the data than all other models tested before.

In addition to that, the measurement invariance of the short form ECR-S6 was tested across

gender and six age groups. the results are shown in Table 6. The ECR-S6 could be shown to be

invariant across gender and age since Δ CFI as well as Δ RMSEA were< .01.

Convergent validity of the ECR-S6

As indicators of convergent validity of the anxiety and avoidance scale, Pearson correlation

coefficients with other health- related variables were calculated. The results are presented in

Table 7.

Table 4. Characteristics of the ECR-S12 items.

Item/Scale M(SD) Skewness Kurtosis P rit
Item 1 a 2.36 (1.63) 1.03 0.07 .23 .54

Item 2 b 2.59 (1.71) 0.83 -0.40 .26 .16

Item 3 b 1.80 (1.25) 1.67 2.16 .13 .42

Item 4 a 1.86 (1.27) 1.57 1.81 .14 .45

Item 5 b 1.93 (1.39) 1.56 1.71 .16 .39

Item 6 a 4.37 (2.01) -0.38 -1.06 .56 .21

Item 7 a 3.75 (2.09) 0.19 -1.26 .46 -.09

Item 8 a 2.48 (1.66) 0.95 -0.09 .25 .48

Item 9 b 3.14 (2.02) 0.13 -1.26 .36 .62

Item 10 a 3.63 (2.05) 0.65 -0.85 .44 .35

Item 11 b 2.91 (1.94) 0.87 -0.39 .32 .64

Item 12 b 3.21 (1.94) 0.64 -0.70 .37 .57

Anxiety scale 3.07 (0.99) 0.36 <0.01

Avoidance scale 3.09 (1.80) 0.78 -0.39

a anxiety item
b avoidance item ;P, difficulty index; rit, corrected item-total correlation.

https://doi.org/10.1371/journal.pone.0230864.t004
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Influence of sociodemografic parameters

T-tests (for gender and partnership status) and ANOVA (for the three different educational

levels according to� 8, 9–11 and� 12 years, see Table 1) were conducted to test for mean dif-

ferences in the anxiety and avoidance scale. To test the influence of age, Pearson’s correlation

coefficient was calculated. Results are shown in Table 8. Effect sizes according to Cohen are

reported for all mean differences.

Mean differences in the attachment anxiety scale were statistically significant in all but one

comparison. According to Cohen’s d, all the differences were small in magnitude: women

reported higher values on the attachment anxiety scale than men. Participants living with a

partner reported lower scores on the attachment anxiety scale than participants not living

together. No differences were found between different levels of education. Age and attachment

anxiety were negatively correlated (r = -0.07; p .001), showing the minimal linear trend of

attachment anxiety decreasing with increasing age.

Regarding the attachment avoidance scale, no gender differences could be observed, only

the partnership status was of statistical and practical relevance. Participants living with a

Table 5. Summary of fit indices of different factor models.

Model χ 2 (df) CMIN/DF CFI SRMR RMSEA (CI) TLI BIC

Original two-factor model 7170.728 (53) 135.297 .445 .210 .233 (.228-.237) .309 7,366.179

Two-factor model according to EFA results 804.349 (53) 15.176 .885 .104 .106 (.100-.113) .856 982.820

Two-factor model short form ECR-S6 71.392 (8) 8.924 .981 .038 .079 (.063-.097) .964 164.197

df = degrees of freedom; CMIN/DF = minimum discrepancy, divided by its degrees of freedom; CFI = comparative-fit-index; SRMR = standardized root mean square

residual; RMSEA (CI) = root mean square error of approximation (confidence interval); TLI = Tucker-Lewis Index; BIC = Bayesian Information Criterion

https://doi.org/10.1371/journal.pone.0230864.t005

Table 6. Tests for invariance across gender and age groups.

N χ 2 (df) Δ χ 2 Δ p CMIN/DF CFI Δ CFI RMSEA Δ RMSEA

Gender

Men 599 37.159 (8) 4.645 .981 .078

Women 661 37.952 (8) 4.744 .983 .075

Multigroup analysis

Configural model 75.112 (16) 4.694 .982 .054

Metric model 85.420 (22) 10.309 .112 3.883 .981 .001 .048 .006

Scalar model 113.744 (28) 28.323 < .001 4.062 .974 .007 .049 .001

Age

18–29 188 9.529 (8) 1.191 .996 .032

30–39 167 21.535 (8) 2.692 .974 .101

40–49 241 11.562 (8) 1.445 .993 .043

50–59 245 35.236 (8) 4.405 .960 .118

60–69 211 24.891 (8) 3.111 .970 .100

�70 208 21.494 (8) 2.687 .978 .090

Multi-group analysis

Configural model 271.608 (124) 2.190 .956 .031

Metric model 276.436 (130) 4.829 .566 2.126 .956 < .001 .030 .001

Scalar model 282.467 (136) 6.030 .420 2.077 .956 < .001 .029 .001

df = degrees of freedom; CMIN/DF = minimum discrepancy, divided by its degrees of freedom; CFI = Comparative-Fit Index; RMSEA = root mean square error of

approximation

https://doi.org/10.1371/journal.pone.0230864.t006
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partner showed lower attachment avoidance scores with a medium effect size (d = 0.74). Fur-

thermore, people with an educational level of� 8 years reported significantly higher attach-

ment avoidance levels compared to the group with 9–11 years of education, but effect sizes

were small. The correlation between age and attachment avoidance was close to zero (r = .02;

p = .415).

Population-based norms

Percent rank norms (in increments of rounded 10%-percentiles) of the general population

mean scores are given in Table 9 for both sub-scales.

Discussion

The 12- item version ECR-S12 was developed parallel to the ECR-S to ensure a broad utiliza-

tion in surveys and high compliance. However, for this short version of the ECR—-S12, no

representative norm values and psychometric characteristics were available as a sample from

the general population .

Table 7. Pearson correlations between ECR-S6 scales and further psychological scales.

Anxiety scale Avoidance scale

PHQ-9 (depression) .32��� .14���

GAD-7 (anxiety) .31��� .14���

Quality of life (EQ-5D) -.11��� -.10���

Self-reported state of health (VAS) -.11��� -.10���

Total score (PFB-K) -.12��� -.24���

Quarreling behavior .37��� .41���

Affectionateness -.25��� -.36���

Similarity -.31��� -.44���

Big Five–Extraversion -.18��� -.17���

Big Five–Conscientiousness -.20��� -.21���

Big Five–Agreeableness -.07�� -.09���

Big Five–Neuroticism .29��� .13���

Big Five–Openness -.03 n.s. -.15���

��� = p < .001

�� = p < .01; n.s. = not significant

https://doi.org/10.1371/journal.pone.0230864.t007

Table 8. Influence of sociodemographic variables.

(greatest) mean difference test statistic (T; F) p Cohen’s d

Gender

Anxiety scale 0.25 5.04 < .001 0.20

Avoidance scale <0.01 0.06 .955 <0.01

Partnership

Anxiety scale 0.21 4.10 < .001 0.17

Avoidance scale 1.25 17.96 < .001 0.74

Education

Anxiety scale 0.03 0.13 .879 0.02

Avoidance scale 0.21 4.31 .014 0.12

https://doi.org/10.1371/journal.pone.0230864.t008
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Using a large German representative sample from the general population, the ECR-S12

with 12 items showed only a mediocre to good reliability (.54 and .73) in the present study. In

contrast, the literature on the ECR-S showed reliability values of .77-.86 for anxiety and .78-.88

for avoidance in the different studies [17]. This is not as good as the long version with the 36

items (Alpha = .85–91; [24]). In addition, the present reliability values of the ECR-S12 in the

representative sample are also not as good as the long version with the 36 items (Alpha = .85–

91; [24]).

Nonetheless, Wei et al. [17] were able to confirm the two-factorial structure in the ECR-S in

a sample with students. However, the CFA with the ECR-S12 factorial structure failed to show

the factorial validity of this instrument in a representative sample from the general population.

In addition, the EFA revealed that only half the items loaded on the expected factors. As a con-

sequence of these unsatisfactory results of the original ECR-S12 with 12 items, a short form

ECR-S6 with six items was construed and tested psychometrically.

Even though the ECR-S12 in the present representative sample showed only mediocre reli-

ability values, the new ECR-S6, in contrast, showed similarly good reliability values as the

ECR-S12 published in the literature [17] as well as the long version [24]. Therefore, the short-

ening process improved the reliability of this ECR-S6 version. Furthermore, factorial validity

could be shown by CFA. An additional test for measurement invariance of the ECR-S6

revealed scalar invariance across gender and age.

The sociodemograpgic specificities of the ECR showed women reported higher values on

the attachment anxiety scale than men, with no differences for the attachment avoidance scale.

These findings of higher attachment anxiety in females than in males (meta-analysis, [25]) is

also in line with the literature. Also, the higher attachment anxiety in females could recently be

replicated in a large representative sample [26]. However, the present results on the ECR did

not replicate the lower avoidant attachement in females compared to males of the meta-analy-

sis [25]. Concerning the relationship status, the participants living together reported lower

scores on the attachment anxiety and avoidance scale than participants not living together.

This is in line with results on the legal relationship status. Hereby, married individuals were

more securely attached versus unmarried individuals who were more insecurely attached [27,

28, 29]. Concerning the influence of education on attachment, no differences were found

between different levels of education for attachment anxiety. However, individuals with an

educational level of� 8 years reported significantly higher attachment avoidance levels com-

pared to the group with 9–11 years of education. These results replicate the results by Pet-

rowski et al. [21], however, they contradict the findings by Bakermans-Kranenburg et al. [30]

using the AAI. For age, only a slight decrease in attachment anxiety could be observed with

Table 9. Percent rank scores and T-values for the anxiety and the avoidance scale.

Anxiety scale Avoidance scale

(rounded) Percent rank Raw score (rounded) Percent rank Raw score

10 - 10 -

20 - 20 1.33

30 1.00 30 1.67

40 1.33 40 2.00

50 1.67 50 2.67

60 2.33 60 3.00

70 2.67 70 3.67

80 3.00 80 4.33

90 4.00 90 6.00

https://doi.org/10.1371/journal.pone.0230864.t009
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increasing age. This is in line with the results by Petrowski et al. [21]. Thus, the sociodemo-

graphic patterns of the ECR are in line with the results in the literature and show a good con-

vergent validity of the ECR.

The strength of this study is the representativity of the general population sample. This

large sample with a wide range in ages is ideal for testing the factorial structure of an instru-

ment. However, there are some limitations. The large sample size might easily lead to small

but significant correlation coefficients. The ECR-S12 is only a screening instrument which, in

general, may possibly be unable to reflect the entire heterogeneity of the construct. The newly

developed ECR-S6 needs to be validated further in independent samples and in respect to sim-

ilar or other constructs. Additionally, results of longitudinal studies assessing the stability of

the construct would be desirable as well as studies that focus on the cultural comparability of

this test instrument.

In conclusion, the ECR-S6 is a reliable short instrument with a good factorial structure to

assess the attachment of two closely related individuals. Due to its low number of items, it is

most suitable for use in surveys of a variety of topics.

Supporting information

S1 Data.

(SAV)

Author Contributions

Conceptualization: Katja Petrowski, Elmar Brähler, Thomas Suslow, Markus Zenger.

Data curation: Elmar Brähler.

Methodology: Katja Petrowski, Elmar Brähler, Thomas Suslow, Markus Zenger.

Project administration: Katja Petrowski, Thomas Suslow, Markus Zenger.

Supervision: Elmar Brähler.

Writing – original draft: Katja Petrowski, Thomas Suslow, Markus Zenger.

Writing – review & editing: Katja Petrowski, Elmar Brähler, Thomas Suslow, Markus Zenger.

References
1. De Wolff MS, van Ijzendoorn MH. Sensitivity and attachment: a meta-analysis on parental antecedents

of infant attachment. Child Dev. 1997; 68(4): 571–91. PMID: 9306636

2. Mountain G, Cahill J, Thorpe H. Sensitivity and attachment interventions in early childhood: A system-

atic review and meta-analysis. Infant Behav Dev. 2016; 46: 14–32. https://doi.org/10.1016/j.infbeh.

2016.10.006 PMID: 27870988

3. Bowlby J. Attachment and loss: Vol. I. Attachment. London: Hogarth Press; 1982.

4. Hazan C, Shaver P. Romantic Love Conceptualized as an Attachment Process. J Pers Soc Psychol.

1987; 52(3): 511–24. https://doi.org/10.1037//0022-3514.52.3.511 PMID: 3572722

5. Bartholomew K, Horowitz LM. Attachment styles among young adults: a test of a four-category model. J

Pers Soc Psychol. 1991; 61(2): 226–44. https://doi.org/10.1037//0022-3514.61.2.226 PMID: 1920064

6. Ainsworth MDS, Blehar MC, Waters E, Wall S. Patterns of attachment: A psychological study of the

strange situation. Hillsdale, NJ: Erlbaum; 1978.

7. Bartholomew K. Avoidance of intimacy: An attachment perspective. J Soc Pers Relat. 1990; 7: 147–78.

8. Crowell JA, Treboux D. A review of adult attachment measures: Implications for theory and research.

Soc Dev. 1995; 4: 294–327.

PLOS ONE Short version attachment questionnaire for couples

PLOS ONE | https://doi.org/10.1371/journal.pone.0230864 April 2, 2020 10 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0230864.s001
http://www.ncbi.nlm.nih.gov/pubmed/9306636
https://doi.org/10.1016/j.infbeh.2016.10.006
https://doi.org/10.1016/j.infbeh.2016.10.006
http://www.ncbi.nlm.nih.gov/pubmed/27870988
https://doi.org/10.1037//0022-3514.52.3.511
http://www.ncbi.nlm.nih.gov/pubmed/3572722
https://doi.org/10.1037//0022-3514.61.2.226
http://www.ncbi.nlm.nih.gov/pubmed/1920064
https://doi.org/10.1371/journal.pone.0230864


9. Neumann E, Rohmann E, Bierhoff HW. Entwicklung und Validierung von Skalen zur Erfassung von Ver-

meidung und Angst in Partnerschaften—Der Bochumer Bindungsfragebogen. Diagnostica. 2007; 53

(1): 33–47. https://doi.org/10.1026/0012-1924.53.1.33

10. Brennan KA, Clark CL, Shaver PR. Self-report measurement of adult romantic attachment: An integra-

tive overview. In Simpson JA, Rholes WS, editors. Attachment theory and close relationships. New

York: Guilford Press; 1998. p. 46–76.

11. Quirin M, Gillath O, Pruessner J, Eggert L. Adult attachment insecurity and hippocampal cell density.

Soc Cogn Affect Neurosci. 2010; 5(1): 39–47. https://doi.org/10.1093/scan/nsp042 PMID: 20007241

12. Neumann E. Die Paarbeziehung Erwachsener und Erinnerungen an die Eltern-Kind-Beziehung. Eine

Untersuchung zur Kontinuität von Bindung. Z Familienforsch. 2002; 14: 234–56.

13. Neumann E, Tress W. Enge Beziehungen in Kindheit und Erwachsenenalter aus der Sicht der Struktur-

alen Analyse Sozialen Verhaltens (SASB) und der Bindungstheorie. Psychother Psych Med. 2007; 57

(3–4): 145–53.

14. Rohmann E, Neumann E, Herner MJ, Bierhoff HW. Grandiose and vulnerable narcissism. Self-con-

strual, attachment, and love in romantic relationships. Eur Psychol, 2012; 17: 279–90.

15. Neumann E. Offener und verdeckter Narzissmus. Psychotherapeut. 2010; 55(1): 21–28. https://doi.org/

10.1007/s00278-009-0714-2

16. Doering S, Hörz S, Rentrop M, Fischer-Kern M, Schuster P, Benecke C et al. Transference-focused

psychotherapy v. treatment by community psychotherapists for borderline personality disorder: rando-

mised controlled trial. Br J Psychiatry. 2010; 196(5): 389–95. https://doi.org/10.1192/bjp.bp.109.070177

PMID: 20435966

17. Wei M, Russel DW, Mallinckrodt B, Vogel DL. The Experiences in Close Relationship Scale (ECR)-

Short Form: Reliability, Validity, and Factor Structure. J Pers Assess. 2007; 88: 187–204. https://doi.

org/10.1080/00223890701268041 PMID: 17437384

18. Kish L. A procedure for objective respondent selection within the household. J Am Stat Assoc. 1949;

44: 380–87.

19. Schermelleh-Engel K, Moosbrugger H, Müller H. Evaluating the fit of structural equation models: Tests

of significance and descriptive goodness-of-fit measures. Meth Psychol Res. 2003; 8: 23–74.

20. Gregorich SE. Do self-report instruments allow meaningful comparisons across diverse population

groups? Testing measurement invariance using the confirmatory factor analysis framework. Med Care.

2006; 44(11): 78–94. https://doi.org/10.1097/01.mlr.0000245454.12228.8f PMID: 17060839

21. Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing measurement invariance.

Struct Equ Modeling. 2002; 9(2): 233–255. https://doi.org/10.1207/S15328007SEM0902_5

22. Little TD, Slegers DW, Card NA. A non-arbitrary method of identifying and scaling latent variables in

SEM and MACS models. Struct Equ Modeling. 2006; 13(1): 59–72. https://doi.org/10.1207/

s15328007sem1301_3

23. Peterson RA. A meta-analysis of variance accounted for and factor loadings in exploratory factor analy-

sis. Marketing letters. 2000; 11(3): 261–275. https://doi.org/10.1023/A:1008191211004

24. Bierhoff HW, Grau I, Ludwig A. Marburger Einstellungs-Inventar für Liebesstile. Göttingen: Hogrefe;

1993.

25. Del Giudice M. Sex differences in romantic attachment: A meta-analysis. Pers Soc Psychol Bull. 2011;

4: 291–327. https://doi.org/10.1177/0146167210392789 PMID: 21239594

26. Petrowski K, Schurig S, Schmutzer G, Brähler E, Stöbel-Richter Y. Is It Attachment Style or Socio-
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