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Abstract 

 

The prevalence of nonpaternity in human societies is difficult to establish. To obtain a current 

and fairly unbiased estimate of the nonpaternity rate in Germany, we analysed a dataset con-

sisting of 971 children and their parents in whom human leukocyte antigen (HLA) typing had 

been carried out in the context of bone marrow transplantation. In this sample, 9 exclusions 

(0.93%) could be identified on the basis of more than 300 HLA-haplotypes defined by four 

HLA genes. Given this number of exclusions, a maximum likelihood estimate of the nonpa-

ternity rate in the population of 0.94% was obtained with asymptotic 95% confidence limits 

of 0.33% and 1.55%, respectively. This result is in accordance with recent surveys as well as 

findings from Switzerland for a comparable sample, and suggests that earlier estimates of the 

nonpaternity rate which were often in excess of 10% may have been largely exaggerated. 

 

Keywords: nonpaternity, cuckoldry, human leukocyte antigen, bone marrow transplantation, 

maximum likelihood 
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Introduction 

Since ancient times, an asymmetry between human males and females was noted re-

garding the certainty of their parenthood: Unlike males, females can always be sure of their 

maternity (“Mama’s baby, papa’s maybe”). For several reasons, it is of considerable interest 

to accurately assess the paternity rate in human societies. Cultural and social differences in 

nonpaternity rates cannot be investigated without determining the nonpaternity rate at the 

population level (Cerda-Flores et al. 1999). Moreover, the nonpaternity rate is a central vari-

able in evolutionary theory. Many evolutionary models are based on the assumption that the 

nonpaternity rate is larger than zero, and that it was the constant evolutionary pressure of fe-

male infidelity in combination with paternal uncertainty that led to the evolvement of an en-

tire arsenal of anti-cuckoldry tactics among human males (Platek and Shackelford 2006). For 

example, it has been argued that male sexual jealousy, mate guarding behavior and differen-

tial grandparental solicitude may be psychological adaptations to the problem of paternity 

uncertainty (Buss et al. 1992; Buss and Shackelford 1997; Euler and Weitzel 1996). Deter-

mining the nonpaternity rate is also of importance for the analysis of the transmission of ge-

netic disorders (Aguilar-Martinez et al. 2007; Bonaiti-Pellié et al. 1992) and for the estimation 

of the genetic influence on quantitative traits (Lathrop et al. 1983). This is because cases of 

nonpaternity represent forms of error in pedigree analysis that may have significant implica-

tions for heritability estimates; knowing the nonpaternity rate of the general population there-

fore allows to adjust for this source of variance (Procopio 2005). 

The actual rate of nonpaternity, however, is difficult to determine. Rates of about 10% 

and more have frequently been cited (e.g., Cohen 1977; Phillip 1973; Stewart 1989). How-

ever, MacIntyre and Sooman (1991) criticized that most of the empirical support for such fig-

ures seems to be based on hearsay, anecdotes or unverifiable sources. Several recent reviews 

have therefore tried to separate the myth from the evidence (Anderson 2006; Bellis et al. 
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2005; Voracek et al. 2008). Taken together, in these reviews more than 70 studies of the non-

paternity rate in different countries were collected and analyzed. Among these studies, two 

major groups may be distinguished. On the one hand, samples from paternity testing laborato-

ries have often been reported. Estimates of the nonpaternity rate based on such samples, how-

ever, are likely to be gross overestimates because these samples were drawn from a popula-

tion in which fathers were already uncertain regarding their paternity. It is therefore not sur-

prising that Bellis et al. (2005) as well as Anderson (2006) arrived at very high estimates of 

the nonpaternity rate of 26.9% and 29.8%, respectively, for this type of data. 

A second type of data which has also frequently been used to estimate the nonpaternity 

rate was mainly collected in genetic studies. However, as pointed out by Anderson (2006) and 

Bellis et al. (2005), the samples in these latter studies can hardly be considered to be truly 

random – and thus unbiased – either. This is because the participants in genetic and lineage 

studies are usually aware or informed of the fact that cases of nonpaternity may be revealed in 

the course of the investigation. If it is up to the participants to decide whether they want to 

drop out, nonpaternity rates are underestimated to the extent to which families in which the 

social father is not a child’s biological father fail to participate. It is therefore hardly surpris-

ing that for this second type of data, Anderson (2006) arrived at a very low estimate of the 

nonpaternity rate of only 1.7% (excluding studies of unknown methodology) and 3.3% (in-

cluding such studies). Bellis et al. (2005) as well as Voracek et al. (2008) arrived at quite 

similar figures of 3.7% and 3.1%, respectively, in their review of the nonpaternity rate in 

samples investigated for reasons other than disputed paternity (including such of unknown 

methodology). 

While most of the above mentioned studies are thus biased either toward low or high 

nonpaternity rates, they can probably still be regarded as providing an upper and lower bound 

for the true prevalence of nonpaternity. There is some reason to expect, however, that the true 
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nonpaternity rate might be closer to the lower bound provided by samples collected for ge-

netic studies. This is because in these studies, a possible downward bias due to the selective 

drop-out of men not believing that they have fathered their putative children may have been 

compensated for by a possible upward bias due to the unintentional inclusion of misidentified 

stepchildren and covert adoptions (Anderson 2006). Moreover, some of the samples collected 

in genetic studies seem to meet more closely the central criteria that have to be met in order to 

arrive at an unbiased estimate, namely, random sampling and a low drop-out rate. One such 

study investigated virtually all newborns for a 13 month time period in a hospital in London 

(Johnstone 1954). Among the 2596 screened children, only 17 (or 0.7%) exclusions could be 

found. Adjusting this figure for the low probability of exclusion (PE) resulting from the use of 

a rather inefficient marker system (namely, ABO blood groups) still yields a relatively low 

nonpaternity rate estimate of about 4% (Edwards 1957). 

Another sample that met rather strict criteria of unbiasedness was investigated by Sasse 

et al. (1994). This study investigated a data set consisting of 1,264 individuals from Switzer-

land in whom human leukocyte antigen (HLA) tissue typing had been carried out to search for 

bone marrow donors. 

Samples drawn from a population of bone marrow transplant patients have several 

benefits over samples collected in genetic or lineage studies. Firstly, there is no evidence that 

the nonpaternity rate is associated with diseases like leukaemia or lymphoma which are 

prompting screenings for appropriate bone marrow donors. Morever, findings from several 

studies also suggest that the incidence of childhood cancer is not related to environmental and 

social factors such as place, ethnicity, socioeconomic status, and date of study (Dockerty et al. 

2001; Doll 1989; IARC 1997). None of these variables can therefore bias estimates of the 

nonpaternity rate. The same is also true for birth order, another variable that is potentially 
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related to nonpaternity (Schacht and Gershowitz 1963) but known to be unrelated to the risk 

of lymphoma or leukaemia (Hemminki and Mutanen 2001). 

As a second advantage of investigating such screening data, typing routines stipulate 

that unintentionally identified cases of nonpaternity have to remain secret and must not be 

communicated. Mothers and potential nonfathers are therefore not forewarned and not en-

couraged to drop out from the screening. Moreover, the thorough testing of both parents is 

important to cross-validate the HLA pattern of the patient. This guarantees that every effort is 

made to investigate both the mother and father of a sick individual. Additionally, the urgent 

need to find an appropriate donor usually leads both parents to comply with the request to 

undergo the typing procedure. For these reasons, among all samples that may possibly be col-

lected to estimate nonpaternity rates, samples collected in the course of a bone marrow donor 

search for the purpose of HLA typing of families perhaps most closely meet the requirements 

of a truly random sample of the population. This conclusion, however, rests on the premise 

that the sample under investigation is drawn from a population where every individual has 

equal access to medical care in case of a bone marrow disease. Given that there is a universal, 

state-supported health care system both in Germany and in Switzerland, the present sample 

and the sample of Sasse et al. (1994) meet this requirement. It is therefore remarkable that 

Sasse et al. (1994) observed only 8 exclusions in the 1,264 families they investigated, result-

ing in a maximum likelihood estimate of the nonpaternity rate in Switzerland of only 0.64%. 

To summarize, the existing empirical evidence regarding the nonpaternity rate in human 

populations is rather mixed. Some of the better controlled studies seem to suggest nonpater-

nity rates well below the often cited rate of about 10%. To obtain rather unbiased estimates of 

the nonpaternity rate, it is however essential to examine families that are chosen at random. 

For this reason, we retrospectively examined individuals and their parents for whom HLA 

typing had been carried out in the context of a bone marrow donor search. Since we examined 
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data originating from a German transplant database, our study also provided what – to the best 

of our knowledge – is the first fairly unbiased estimate of the nonpaternity rate in Germany, a 

country in which so far only three published studies have been conducted on the basis of 

blood group or DNA markers to estimate the nonpaternity rate. In two of these studies, rather 

high estimates of 50.2% and 16.8%, respectively, have been reported. The validity of these 

estimates is rather questionable, however, given that they were both based on data collected to 

examine cases of disputed paternity (Henke et al. 1999; Krawczak et al. 1993). The third 

study actually is only a report of a statement made during a discussion rather than a full study; 

in this statement, the nonpaternity rate was reported to be “at least 10%” (Ritz 1985, p. 90). 

Since Ritz (1985) does not provide any information concerning the procedure and the sample 

that was being referred to in this statement, this third study cannot be regarded as providing a 

reliable estimate of the nonpaternity rate either. 

 

Method 

Family and Marker Data 

We analyzed the data that were collected for a bone marrow transplant database of a 

German university hospital over a time span of 15 years (1993 – 2008). The data comprised 

971 individuals, their biological mother, and their presumptive father, all of which were typed 

for four different HLA markers (A, B, DR, DQ). The 971 individuals were members of 454 

different families. Prior to conducting our analysis, all personal data were removed from the 

data set to guarantee anonymity in accordance with the medical-ethical guidelines for genetic 

testing in humans (WMA 2008; ZEKO 1999). 
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Data Treatment and Exclusion Rate 

The HLA system – the major histocompatibility complex in humans – contains a large 

number of genes situated on chromosome 6 that are related to the immune system function in 

humans. As with other genetic markers, a child inherits alleles from this genetic region (HLA 

haplotypes) in equal parts from both parents. Mendelian inconsistencies occur, however, if the 

presumed father is not the biological father.  

Observable inconsistencies in the HLA-typing of a family are usually scrutinized 

closely, and followed up by a retest of the presumed father to verify the result. It is therefore 

highly probable that the present data set contains very few, if any, typing errors. Importantly, 

during the entire data collection phase, not a single case occurred where the mother or pre-

sumed father of an individual refused to be typed.  

Since every known marker system is imperfect in that it can detect cases of genetic in-

consistency with a certain probability only, the observable number of excluded individuals is 

an underestimate of the true number of cuckolded childs in a population. To arrive at a more 

exact estimate, it is necessary to take the inefficiency of a marker system in detecting incon-

sistencies into account. The so-called probability of exclusion – defined as the probability of 

excluding a random male from the population as the biological father of a given child – is a 

function of the marker system and the frequency distribution of the relevant alleles in the re-

spective population. The individuals in our sample were tested for four different, highly po-

lymorphic HLA genes resulting in more than 300 different haplotypes.  A nearly perfect 

probability of detecting cases of nonpaternity was thus guaranteed (Chakravarti and Li 1983). 

Assuming that each HLA haplotype has equal frequency, Sasse et al. (1994) computed a total 

probability of exclusion for the HLA marker system of .99. Rather than relying on this very 

high probability of exclusion, we performed a sensitivity analysis to adjust for any potential 

bias resulting from possible nonrandom associations between HLA markers, which may lead 
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to an overestimate of the probability of exclusion (Bodmer and Bodmer 1978). To this end, 

we also computed nonpaternity rate estimates assuming probabilities of exclusions of only .95 

and .90. Using these very low and therefore, conservative alternative estimates of the prob-

ability of exclusion – in addition to the probability of exclusion of .99 that was used by Sasse 

et al. (1994) – allowed us to determine a reliable upper bound for the nonpaternity rate in 

Germany.  

 

Results 

Among the 971 individuals in the data set, a total of 9 (or 0.93%) exclusions were 

found. Based on this figure and in accordance with the procedure detailed in Sasse et al. 

(1994), we calculated two different maximum likelihood (ML) estimates of the nonpaternity 

rate. The first estimate was based on the assumption that cases of nonpaternity occur inde-

pendently and with the same probability for each child, whereas the second estimate was 

based on the more relaxed – and possibly more realistic – assumption that the chance for a 

case of nonpaternity is higher in some families than in others. The necessary formulae for 

both estimates are given in Sasse et al. (1994). 

Table 1 shows both ML estimates (assuming constant or varying nonpaternity rates) 

separately for three different probabilities of exclusion (.90, .95, and .99). As can be seen 

from the table, assuming a varying rather than constant nonpaternity rate led to only mini-

mally larger 95% confidence intervals (CI). In a similar vein, ML estimates of the nonpater-

nity rate varied only very little, between 0.94% and 1.03%, as a function of the presumed 

probability of exclusion. Thus, taken together, regardless of the underlying assumptions the 

nonpaternity rate in the present sample is estimated to be only marginally higher than the re-

spective figure reported by Sasse et al. (1994) for a comparable sample from Switzerland 

(0.64%; CI [95%] = 0.19 – 1.09). 
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Discussion 

Based on a sample of father-mother-child triplets collected in a search for bone marrow 

donors, we were able to estimate the prevalence of nonpaternity in Germany at roughly 1%. 

This is a somewhat lower estimate than those provided in recent surveys of Anderson (2006), 

Bellis et al. (2005), and Voracek et al. (2008). It agrees well with the nonpaternity estimate 

for a comparable Swiss sample (Sasse et al. 1994), however. While two previous studies of 

the nonpaternity rate in Germany arrived at considerably higher estimates of 50.2% (Henke et 

al. 1999) and 16.8% (Krawczak et al. 1993), these studies analyzed mothers and fathers trying 

to resolve paternity disputes. They were therefore far from being representative of the German 

population at large. The present data therefore fill a gap by providing what seems to be the 

first fairly unbiased estimate of the nonpaternity rate in Germany. The large discrepancy be-

tween the present and the two diverging earlier estimates emphasizes the importance of using 

unbiased samples when trying to obtain valid estimates of the nonpaternity rate. 

In spite of its virtues, the present sample is not a truly random sample of the population. 

Children whose fathers died before the data collection took place, or that were conceived 

through anonymous sperm donors were of course not eligible for sampling. Our sample might 

therefore perhaps best be described as an unbiased sample of bone marrow transplant patients 

seeking treatment at a university hospital. However, given that the catchment area of the hos-

pital not only included the urban center of a large German city but also the surrounding rural 

communities, and provided that there is universal access to the state-supported health system 

for every German regardless of his or her socioeconomic status, the present sample may still 

be considered as quite representative of the general population. 

One may wonder whether there are alternative explanations for even the small number 

of genetic inconsistencies we observed in our data set. It is indeed possible that abnormal in-

heritance patterns such as uniparental disomy – a person receiving two copies of a chromo-
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some from one parent and no copies from the other parent – lead to apparent inconsistencies, 

resulting in an overestimate of the nonpaternity rate. Such conditions are exceedingly rare, 

however, and were not detected in any of the cases in the present study.  

Inconsistencies may also be the result of mutations of the HLA genes. Although we 

cannot rule out the possibility that mutations led to false paternity exclusions in our sample, 

we consider this to be highly unlikely for two reasons. First, compared to other polymorphic 

markers the mutation rate of HLA genes is generally quite low (Jobling et al. 2004). Second, 

in the present dataset there were no hints indicating that inconsistencies resulted from a muta-

tion. If there was an inconsistency, it was not limited to a single gene possibly resulting from 

a mutation; rather, in these cases the haplotype combination of the excluded child differed 

substantially from that of his or her presumed father. 

Instead of factors leading to an overestimate of the nonpaternity rate, there were rather 

some potential reasons for a possible underestimate of the amount of cuckolds in the present 

study. Although the highly polymorphous HLA markers usually allow to detect inconsisten-

cies with a very high probability, inconsistencies are more likely to go undetected when the 

presumed and the biological father are related to each other (e.g., as brothers or cousins). It 

may be argued that if a large proportion of all cases of infidelity occur in such close kinship, 

our assumed probability of exclusion levels of 0.99, 0.95, or 0.90 may have been overly opti-

mistic, and may have led to an underestimate of the nonpaternity rate. However, we are not 

aware of any evidence supporting the notion that brothers or cousins are more likely to be-

come the biological father of a cuckolded child than a person outside the family. Neverthe-

less, to address this concern, we conducted an additional sensitivity analysis by hypothetically 

assuming an extremely low probability of exclusion of only 0.50. Even under this most con-

servative assumption, the proportion of cuckolded children was estimated at only 1.85%, with 

95% confidence limits of 0.64% and 3.06%. Thus, even under most unrealistic worst case 
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assumptions, it seems safe to conclude that the nonpaternity rate in Germany does not surpass 

3%. 

From an anthropological point of view, it is interesting whether there are any geo-

graphic differences with regard to the nonpaternity rate. The present estimate fell close to 

other presumably unbiased estimates of the nonpaternity rate ranging between 0.64% and 

1.35% that were obtained in studies from Switzerland (Sasse et al. 1994), England (Brock and 

Shrimpton 1991; Sykes and Irven 2000) and the US (Broman 1999). Thus, at least in current 

western industrialized societies, the nonpaternity rate seems to be rather low. It is however 

important to note that socioeconomic variables may influence this rate. Both Cerda-Flores et 

al. (1999) and Schacht and Gershowitz (1963) found nonpaternity rates to be a function of 

socioeconomic status; families with a high socioeconomic background tended to have less 

cuckolded children. 

Speculatively, one may wonder whether the nonpaternity rates in ancestral human popu-

lations were more close to the present estimate, or to the meta-analytic estimates for current 

populations provided by Anderson (2006), Bellis et al. (2005), and Voracek et al. (2008). To 

the extent that human sexual behavior was shaped in the past, behavioural data from today 

may provide an alternative means of arriving at a plausible estimate of the nonpaternity rate. 

One class of studies therefore tried to estimate the number of cuckolded men by assessing 

sexual behaviour patterns via questionnaire, and arrived at considerably higher estimates than 

the present study. In a survey of 2,708 British women by Bellis and Baker (1990), 6% re-

ported extra-pair copulations, and 1.8% even had double matings within the previous 28 days. 

Based on the probability of conception by day of menstrual cycle, the authors calculated an 

estimate of the nonpaternity rate of about 7 to 14%, about half of which as the result of double 

mating. In a more representative study of sexual behaviour in America, Laumann et al. (1994) 

also found that about 16% of 3,500 randomly selected Americans reported more than one 
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concurrent sexual relationship in the past year, and 24% of men and 15% percent of women 

reported extramarital affairs over the duration of their marriage. Similar figures have also 

been reported by Wiederman (1997). 

Gaulin and colleagues (1997; cf. Hoier et al. 2001) proposed yet another approach to 

estimate nonpaternity rates based on a behavioural measure. They asked participants to rate 

the amount of solicitude they had received throughout their childhood from their matri- and 

their patrilateral aunts and uncles, respectively. Assuming that relatives will invest in off-

spring in direct proportion to their genetic relatedness, which in turn is a function of their cer-

tainty of biological parenthood, Gaulin et al. (1997) tried to estimate the nonpaternity rate via 

kin investment data. Based on the extent to which more solicitude was provided by matrilin-

eal aunts and uncles, who can be more sure of being genetically related to their nephews and 

nieces than their patrilineal counterparts, Gaulin et al. (1997) arrived at an estimate of the 

nonpaternity rate of between 13% and 20%. Using the same approach in a German sample, 

Hoier et al. (2001) estimated the nonpaternity rate at about 8 to 32%. Based on these data re-

sulting from competing approaches, and provided that ancestral populations did not have ac-

cess to contraceptives, one may conjecture that nonpaternity rates may have been considera-

bly higher in the human past. In present Germany, however, a cuckolded child seems to be a 

rather rare event. 
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Table 1 

Estimates of the nonpaternity rate for three different probabilities of exclusion 

Probability of Exclusion 
 

0.99 0.95 0.90 

Constant nonpaternity rate    

MLb estimate of  

nonpaternity rate 
0.94 % 0.98 % 1.03 % 

CI (95%)a 0.33 – 1.54 % 0.37 – 1.59 % 0.42 – 1.64 % 

Varying nonpaternity rate    

MLb estimate of 

nonpaternity rate 
0.94 % 0.98 % 1.03 % 

CI (95%)a 0.33 – 1.55 % 0.34 – 1.62 % 0.36 – 1.70 % 

 

a CI = confidence intervals; confidence intervals are based on standard errors calculated as the 

square roots of the asymptotic variances. 

b ML = maximum likelihood 
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Abstract 

 

Even though the prevalence of nonpaternity in human societies is difficult to establish, recent 

reviews suggest a nonpaternity rate of about 2 to 3%. Such estimates have to be treated with 

caution, however, to the extent to which they are based on nonrandom and possibly biased 

samples. To enlarge the available data base, we analyzed historical data for mother-father-

child triplets published between 1922 and 1967 that were typed for ABO and MN blood 

groups. Despite the poor specificity of these simple blood group marker systems, multinomial 

modeling techniques allowed us to calculate estimates of the nonpaternity rate for each sam-

ple. Overall, 32 samples were included in the analysis which differed from each other with 

respect to the magnitude of their potential bias. For samples that were not preselected for cas-

es in which fatherhood was either in doubt or beyond any dispute, the nonpaternity rate was 

estimated at about 5%. For nonrandom samples that were either a) typed in the course of a 

disease or linkage study or b) that included acquaintances or relatives of the authors, a signifi-

cantly lower mean estimate of the nonpaternity rate of about 2% and 1%, respectively, was 

determined. As expected, two additional samples consisting of cases of disputed paternity 

provided considerably higher estimates of about 32%. Taken together, the present findings 

suggest that previous reviews may have slightly underestimated the nonpaternity rate in the 

population. Furthermore, the study demonstrates the usefulness of multinomial analyses of 

historical blood group data for the investigation of nonpaternity rates and their correlates.  

 

Keywords: nonpaternity, cuckoldry, multinomial modeling, blood groups, archival data 
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1. Introduction 

Females’ concealed ovulation is a unique and fundamental adaptation that fostered the 

important role of sexual behaviour in the process of hominization. The fact that unlike fe-

males of most other species, human females lack obvious cues to their fertile period may even 

have played a vital part in the evolutionary success of homo sapiens (Parker, 1987). Human 

males can only guess which moment of the menstrual cycle is optimal regarding copulation 

and insemination of their partner. Concealed ovulation along with internal fertilization thus 

created an adaptive problem for human males by increasing the uncertainty regarding the true 

paternity of their female partner’s offspring. If not all males are successful in making sure that 

they are the actual fathers of their presumed progeny, an unknown proportion of cuckolds is 

to be expected, and has indeed been observed in human populations (Anderson, 2006; Bellis, 

Hughes, Hughes, & Ashton, 2005; Voracek, Haubner, & Fisher, 2008). 

Why is it of interest, besides to satisfy curiosity, to determine the general rate of nonpa-

ternity in a given population? Firstly, gathering knowledge about potential cultural and social 

differences in the nonpaternity rate is of genuine interest to anthropologists. Secondly, the 

nonpaternity rate plays a decisive role within evolutionary theory. For a large number of spe-

cies, nonpaternity rates higher than zero have been observed (Smith, 1984), and many evolu-

tionary models therefore assume that the constant pressure of female infidelity in combination 

with paternal uncertainty has driven the evolution of a whole array of male anti-cuckoldry 

tactics (Platek & Shackelford, 2006). Among others, male sexual jealousy, mate guarding 

behavior, and sex differences in kin investment have been argued to be adaptations addressing 

this problem (Buss, 2000; Buss, Larsen, Westen, & Semmelroth, 1992; Buss & Shackelford, 

1997; Daly & Wilson, 1988; Euler & Weitzel, 1996; Gaulin, McBurney, & Brakeman-

Wartell, 1997). To assess whether nonpaternity rates modulate the prevalence and the extent 

of such adaptations, it is important to reliably determine the nonpaternity rate for different 
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populations. Finally, determining the nonpaternity rate is of importance for the analysis of the 

transmission of genetic disorders (Aguilar-Martinez et al., 2007, Bonaiti-Pellié, Poisson, 

Bechtel, & Bechtel, 1992; Procopio, 2005) and for the estimation of the genetic influence on 

quantitative traits (Lathrop, Hooper, Huntsman, & Ward, 1983). This is because knowing the 

nonpaternity rate of the general population is often necessary to adjust for missing family data 

on an individual level. 

So, how many cuckolds are out there? In the past, nonpaternity rates of 10% or more 

have frequently been cited, although empirical support for such figures is rather dubious or 

non-existent (e.g., Cohen, 1977; Philipp, 1973; Stewart, 1989). Three recent reviews (Ander-

son, 2006; Bellis et al., 2005; Voracek et al., 2008) reported more than 70 studies that inform 

about the nonpaternity rate in different populations. One central aspect in which these studies 

differ is whether detailed DNA information or less informative blood group marker systems 

were used to estimate the nonpaternity rate. 

Since the discovery of the different blood group systems (e.g., ABO, MN, P, Rhesus, 

Duffy, Kell) in the course of the 20th century, it is possible to prove nonpaternity by exclud-

ing the fatherhood of a man whose blood group is incompatible with that of his presumed 

child (Silver, 1989). Unfortunately, however, blood group markers are quite unspecific. Even 

when individuals are tested for several blood groups, a considerable proportion of nonfathers 

may go undetected. This is because not all genotypic incompatibilities may become visible if 

only phenotypic data are being investigated, and because no genotypic incompatibility occurs 

if the biological and the social father share the same alleles. This may occur quite frequently 

for blood groups for which there are only a small number of different polymorphisms, making 

cuckoldry impossible to detect on the basis of a particular blood group system alone. For 

these reasons, the number of males who can be identified as nonfathers on the basis of their 

blood group is always less than the number of males who actually are nonfathers (Anderson, 
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2006). To nevertheless arrive at an unbiased estimate of the nonpaternity rate, the observed 

number of exclusions therefore has to be adjusted for the probability of exclusion of the spe-

cific marker system being used. For each marker system, the probability of exclusion is de-

fined as the conditional probability, given the mother and child results, that a nonfather would 

be excluded from paternity based on the empirically observed allele frequencies of the respec-

tive marker system. Modern DNA-based paternity tests are capable of detecting cases of non-

paternity with a probability of more than 99.9% (Henke et al., 1999; Silver, 1989). Because of 

their very high degree of accuracy, such DNA tests can even accurately confirm – rather than 

only exclude – paternity (Pena & Chakraborty, 1994). This makes it possible, in principle, to 

obtain (near to) perfect estimates of the nonpaternity rate at the population level, provided that 

a random sample from this population is being available. 

Unfortunately, however, many estimates of the nonpaternity rate are potentially biased 

because they are not based on random samples, but on samples that were collected on special 

occasions. Samples collected to test the paternity of a presumed father are likely to lead to 

overestimates of the true amount of cuckoldry because they are rarely performed if there is no 

reason for being suspicious (Anderson, 2006). On the other hand, samples collected for ge-

netic and lineage studies of families that, for example, suffer from a genetic illness are likely 

to lead to underestimates of the nonpaternity rate. This is because the participants in such 

studies are free to refuse to participate, and are usually aware of the possibility that cases of 

nonpaternity may be revealed in the course of such examinations (Anderson, 2006; Bellis et 

al., 2005). An unknown number of women who are uncertain regarding the biological father 

of their child may therefore refrain from participating in such studies. Many genetic counsel-

ors (88% according to a survey of Lisker, Carnevale, Villa, Armendares, & Wertz, 1998) ex-

plicitly inform their female patients if a planned genetic test is capable of revealing nonpater-
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nity. Females are thus given a choice whether to proceed with the testing if this is likely to 

reveal cuckoldry. 

Given the above considerations, it is hardly surprising that very different estimates were 

obtained for these two different types of samples. On the one hand, the median estimate of the 

nonpaternity rate for samples where paternal uncertainty was the very motivation for testing 

was as high as 26.9% (in Bellis et al., 2005) and 29.8% (in Anderson, 2006). On the other 

hand, for genetic and lineage studies, as well as studies conducted for reasons other than dis-

puted paternity, Anderson (2006) obtained a nonpaternity rate of only 1.7% (excluding studies 

of unknown methodology) and 3.3% (including such studies). These figures very much re-

semble those found in two other surveys (3.7% in Bellis et al., 2005, including studies of un-

known methodology; and 3.08% in Voracek et al., 2008). 

Due to limitations of the samples, only tentative conclusions regarding the true preva-

lence of nonpaternity can as yet be drawn (Wolf, Musch, Enczmann & Fischer, in press). 

Since the two existing types of studies suffer from fundamentally different biases pointing 

into different directions, the nonpaternity rate of the general population is likely to lie some-

where between the upper and lower bounds suggested by the two diverging sets of data. To 

obtain an unbiased estimate of the true nonpaternity rate, it would be best to examine ran-

domly chosen children from the population of interest. Unfortunately, such truly random 

samples are simply not available for most populations. However, within the pool of studies 

reported by Anderson (2006), Bellis et al. (2005), and Voracek et al. (2008), there are two 

samples that can be identified as probably providing rather unbiased estimates, because they 

were based on a pseudo-random sampling procedure and because they are characterized by a 

low probability of selective dropout. These two samples were collected in studies that con-

secutively screened all births delivered at a certain hospital during a continuous period of 

time. 
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The first of these two studies investigated the children receiving birth in a hospital in 

London (Johnstone, 1954). Overall, during a 13-month period, 2596 children and their pre-

sumed parents were typed for their ABO blood group, and 17 (or 0.7%) exclusions were 

found. Adjusting this figure for the inefficiency of the ABO blood group marker system 

yielded an estimate of the nonpaternity rate of “nearly 4 percent” (Edwards, 1957, p. 85). The 

second study examining a reasonably representative sample tested 396 children born at a hos-

pital in Nuevo Leon, Mexico, over a short period of time (Cerda-Flores, Barton, Marty-

Gonzales, Rivas, & Chakraborty, 1999). This latter study used seven blood groups to estimate 

nonpaternity rates. Because even this large number of markers did not guarantee the identifi-

cation of all nonfathers, maximum likelihood estimation (Sasse, Müller, Chakraborty, & Ott, 

1994) was used to arrive at an estimate of the nonpaternity rate, which was 11.8% for the 

general population of Nuevo Leon. A likely explanation for this high nonpaternity rate was 

the great number of families living in poor socioeconomic conditions. Subdividing their sam-

ple into groups of low, median and high socioeconomic status, Cerda-Flores et al. (1999) es-

timated the nonpaternity rate for these three groups at 19.8%, 4.7% and 2.9%, respectively. 

Taken together, the summary articles of Anderson (2006), Bellis et al. (2005) and Vo-

racek et al. (2008) provide valuable reviews of what is a rather incoherent body of research 

regarding the nonpaternity rates in different populations. What they suggest is that the number 

of nonfathers in human populations seems to be generally rather low, ranging between about 

1.7% (Anderson, 2006) and 5% (cf. Cerda-Flores et al., 1999). Higher estimates of the nonpa-

ternity rate of about 10% and more may be realistic for lower socioeconomic strata (Cerda-

Flores et al., 1999, Schacht & Gershowitz, 1963), but they do not seem to be valid for the 

population at large, at least in western societies. Thus, at present, it is difficult to draw firm 

conclusions regarding the nonpaternity rate since the summaries of Anderson (2006), Bellis et 
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al. (2005) and Voracek et al. (2008) contain only very few data sets that can be considered 

representative for the population under investigation. 

Fortunately, however, there is one group of data that has not yet been thoroughly scruti-

nized for the occurrence of incompatibilities, but can nevertheless help to shed further light on 

the issue of how many cuckolds there actually are. This is because for historical reasons, 

a considerable amount of blood group data has been collected in the first half of the 20th cen-

tury for purposes other than determining the prevalence of nonpaternity. This was due to the 

discovery of different blood group systems, the properties and inheritance of which was tested 

in a large number of studies involving the screening of thousands of mother-father-child trip-

lets all over the world. The samples collected for this purpose are especially valuable because 

in most of them, individuals were not preselected for cases in which fatherhood was in doubt; 

routinely conducted paternity tests were not yet established in the first decades of the last cen-

tury. Moreover, at that time most of the tested individuals were ignorant of the fact that blood 

group typing could potentially reveal cases of nonpaternity. This precluded the kind of self-

selection on the part of the participants which calls the unbiasedness of today’s samples into 

question. Provided that pseudo-random sampling techniques (as for example the investigation 

of a consecutive series of births in a given hospital) were applied, some of this archival stud-

ies can be classified as probably allowing for some of the most unbiased estimates of the non-

paternity rate that have yet been available. 

The goal of this paper is twofold. First, using archival data sets originally published for 

reasons unrelated to the purpose of paternity testing, we wanted to considerably expand the 

data base available for estimating the prevalence of nonpaternity in different populations. We 

thus also hoped to add additional studies to the hitherto very small but nevertheless important 

body of representative samples allowing for unbiased estimates of the prevalence of nonpa-

ternity. To this end, we collected historical datasets where ABO and – in some cases – MN 



How many cuckolds 

 9 

blood group phenotyping had been carried out. As explained above, blood group phenotypes 

are rather unspecific in detecting cases of nonpaternity; this is particularly true for samples for 

which only one blood group marker system has been collected. However, as we will show, 

multinomial models are capable of providing efficient and asymptotically unbiased estimates 

of the prevalence of nonpaternity even if the available data is limited to blood group pheno-

type. A second goal of the present paper therefore is to outline the logic and the advantages of 

multinomial models of blood group phenotype for the purpose of estimating the number of 

cuckolds in a given population. 

In their review of attempts at determining nonpaternity rates, Baker and Bellis (1995) 

have argued that there is “obviously no control” (p. 200) for the problem of distinguishing 

between fathers and nonfathers with identical blood groups. In the following, we will show 

that while this statement is true at the level of individuals, at the population level it is still 

possible to obtain unbiased estimates of the nonpaternity rate if multinomial models are being 

applied to ABO (or MN) phenotype data. Prior to presenting the results of our analysis of ar-

chival blood group data, we therefore outline the characteristics of these two blood group sys-

tems, as well as the multinomial model that can be used to estimate the nonpaternity rate 

based on phenotype data of a single blood group marker system. 

 

2. Methods 

2.1. The ABO and MN blood group systems 

An individual’s ABO blood group genotype is determined by the inheritance of one of 

three alleles (A, B, or O) from each parent. Since the A and B alleles are codominant, and are 

both dominant over O, the ABO blood group system comprises six different genotypes giving 

rise to four different phenotypes as shown in Table 1. Karl Landsteiner discovered the ABO 

blood group system in 1900, and Felix Bernstein (1925) was the first to reveal its inheritance 
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pattern. The MN system was discovered some years later by Landsteiner and Levine (1927a, 

1927b), and shown to depend upon one pair of allelomorphic genes constituting three differ-

ent pheno- and genotypes (see Table 1).  

 

--- Insert Table 1 about here --- 

 

With the very rare exception of typing errors and mutations, a father can reliably be 

excluded as the child’s biological father on the base of easily accessible phenotype informa-

tion whenever a Mendelian inconsistency occurs that gives rise to an observable incompatibil-

ity. In the ABO blood group system, for example, an alleged father with blood group A can-

not be the biological father of a child of blood group B, if the mother has blood group O. Only 

a father of genotype BB, BO or AB (and thus, of phenotype B or AB) can possibly be the 

biological father of this child. Table 2 shows all possible parental blood group combinations 

separately for the ABO and the MN system. Some of these combinations are compatible in 

the sense that they do not rule out the father as the putative biological father. Some other 

combinations are unexpected, however, because the blood group of the father is incompatible 

with the blood groups of the mother and the child. In such incompatible cases, the putative 

father cannot be the biological father of the child. Combinatorially, there also is a third group 

of impossible combinations in which the blood group of the mother is inconsistent with the 

blood group of the child. Such combinations, however, can only occur as the result of typing 

errors, mutations, or an unnoticed exchange of the child, all of which are very rare events and 

are therefore assumed to be negligible in the following analyses. 

 

--- Insert Table 2 about here --- 
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As can easily be seen from Table 2, neither the ABO nor the MN blood group systems 

are very informative markers with regard to the identification of cuckolds. If the child and the 

putative father share one or both alleles, it is only possible, but not necessary that the putative 

father is indeed the biological father. Possibly, the alleged father just happens to have the 

same genotype as the biological father. Nevertheless, the ABO blood group system has been 

widely used as part of a battery of blood group systems in parentage studies because of its 

well established pattern of inheritance and the ready availability of reliable reagents (Silver, 

1989). 

Whenever a random male other than her present partner gets the father of a female’s 

offspring, the probability that he can be excluded as the true father on the sole basis of ABO 

phenotyping has been calculated to be only about 13% (Silver, 1989; cf. Ellman & Kaye, 

1979). This figure, however, is a function of the frequency distribution of the three alleles (A, 

B, and O). For different ethnic and regional groups, the probability of exclusion therefore var-

ies from 0% (e.g., in some populations in South America exclusively consisting of individuals 

with blood group O; Salzano, 1957) up to almost 20% (under the most favorable distribution 

of the three alleles providing a maximum probability of exclusion; Sun, Tsao, & Teh, 1992). 

The maximum probability of exclusion for the MN system is 18.75% and occurs if both al-

leles are distributed equally throughout the population (Sun et al., 1992). 

Whenever imperfect marker systems such as ABO or MN are used to detect cases of 

nonpaternity, a large proportion of illegitimate children cannot be identified as such. To nev-

ertheless arrive at an exact estimate of the nonpaternity rate, methods or formulae therefore 

have to be applied that take the inefficiency of the marker system into account. If the prob-

ability of exclusion is known, the nonpaternity rate can be determined by dividing the exclu-

sion rate by the probability of exclusion. Since the probability of exclusion depends on the 

allele distribution in the population from which a sample is drawn, it is necessary to determine 
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the allele distribution and the probability of exclusion using the very same dataset to arrive at 

an exact estimate of the nonpaternity rate. The use of an average probability of exclusion for a 

given marker system (e.g., 13% for the ABO blood group system) would be more convenient, 

but would come at the cost of distorted estimates. Trying to approximate the allele distribu-

tion using blood group distribution atlases (e.g., Mourant, Kope�, & Domaniewska-Sobczak, 

1976) would help to diminish the bias, but cannot completely eliminate it. Potthoff and Whit-

tinghill (1965; cf. Erdfelder, 2000) therefore proposed a multinomial modeling approach that 

uses the same data set to determine the number of observable inconsistencies and to estimate 

the allele frequencies in the population from which the sample was drawn. This multinomial 

modeling approach allows to obtain unbiased estimates, including confidence intervals, of the 

nonpaternity rate. In the following, we explain the advantages of this approach, show how it 

can be implemented using standard software for parameter estimation, and use this approach 

to determine the nonpaternity rate in different historical populations using archival blood 

group data. 

 

2.2. Using multinomial modeling to determine the nonpaternity rate in a population 

Categorical data (e.g., counts of pheno- or genotypes) form the basis of most applica-

tions in population genetics. The most general and theoretically neutral statistical distribution 

for the analysis of such data is the multinomial distribution, a generalization of the binomial 

distribution to more than two categories (Weir, 1990). In a multinomial model, observations 

are conceived as independent, and for each category a parameter represents the probability of 

a random observation falling into that category. Due to their characteristics, multinomial 

models are well suited to model the heredity of genetic traits. This is because a multinomial 

model can be reparameterized by expressing the probability parameters for each category as a 

function of some model parameters (Batchelder & Riefer, 1999; Riefer & Batchelder, 1988). 
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In a multinomial model of blood group inheritance, these parameters represent the unknown 

allele frequencies, whereas the observed category frequencies represent the observable pheno-

types. For example, following Bernstein (1925) it can be assumed that in the case of the ABO 

blood group system, the two alleles of the mother and the two alleles of the father are inher-

ited independently, and are distributed in both sexes with the same probabilities for a, b, and o 

(with probability 1-a-b), respectively. These unknown allele frequencies may then be esti-

mated on the basis of the distribution of the observable phenotypes. 

Erdfelder (2000) showed how a multinomial model of blood group inheritance can be 

graphically illustrated as a directed weighted tree. For reasons of space, only a part of the 

multinomial model he developed for the ABO blood group system is shown in Fig. 1, which 

is however sufficient to outline the idea of the approach. What is modeled in a first step is the 

probability of a child inheriting one of the two alleles of the mother, and in a second step the 

conditional probabilities of the same child inheriting one of the two alleles of the alleged fa-

ther. Fig.1 shows the part of the model that is relevant for mothers who are homozygotic car-

riers of blood group A. By necessity, the child inherits an A allele from this mother. The 

model next considers the 9 possible genotypes of the father (AA, AB, AO; BA, BB, BO; OA, 

OB, OO). Without loss of generality because the allele frequencies are the same for the two 

genes, it is assumed that in the course of sexual reproduction – in which one randomly se-

lected allele out of two possible alleles is passed on –, it is always the first allele that is being 

inherited by the mother and by the father, whereas the second allele is assumed to not be in-

herited. To arrive at a complete tree of the model, however, the order of the two alleles has to 

be taken into account. The two possible orders AO and OA are therefore represented sepa-

rately in the tree model. Because there are three different alleles at each of the two loci (i.e., 

A, B, and O), this results in 3 � 3 = 9 different allele orders. Cross-classifying these 9 possible 
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orders for both, the mother and the alleged father leads to a model comprising 9 � 9 = 81 dif-

ferent allele combinations and thus, model branches.  

As a final addition to the model, it has to be considered next that for each allele quad-

ruple of the mother and alleged father, there is only a certain fatherhood probability f that the 

alleged (f)ather is indeed the biological father. This probability may be less than 1 whenever 

cuckoldry occurs in a given population (Potthoff & Whittinghill, 1965). By including this 

parameter f, the proposed model – unlike the original model of blood group inheritance for-

mulated by Bernstein (1925) – allows to estimate the nonpaternity rate in addition to the fre-

quency distribution of the blood group alleles. 

The uppermost branch of Fig. 1 shows the case in which, with probability f, the al-

leged father is indeed the biological father. In this case, the child inherits one A allele from 

the mother (who is a homozygotic carrier of A) and another A allele from the alleged father 

(who is also a homozygotic carrier of A). With a complementary probability of 1-f, however, 

the alleged father is not the biological father. In this case, which is represented by the second 

to fourth uppermost branches in Fig. 1, the genotype of the child consists of the first allele of 

the mother (A) and a random allele of an unknown father, which can be of either type A, B, or 

O (with probability a, b and o, respectively). Each branch representing the two alleles inher-

ited by the mother and the father (e.g., A, A) is thus again split into four subbranches. The 

first of these subbranches represents the genotype that arises if the alleged father is indeed the 

biological father; with probability f, this leads to a child with genotype AA. The second to 

fourth of the subbranches in Fig. 1 represent the genotypes that arise if a random allele is in-

herited by an unknown other man. With probability (1-f) � a, this also leads to a child with 

genotype AA; however, with probability (1-f) � b or (1-f) � o, this leads to a child with geno-

type AB or AO, respectively. Taking all possible combinations into account, this leads to a 
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full model comprising 81 � 4 = 324 branches (Erdfelder, 2000). Figure 1 shows the uppermost 

36 of these branches. 

 

--- Insert Fig. 1 about here --- 

 

As can be seen in Fig. 1, several branches representing different unobservable geno-

types may lead to the same phenotypic observation. The overall probability that a child is in 

possession of a certain blood group phenotype is therefore provided by the sum of the branch 

probabilities of all branches leading to the same observable phenotypic category. As can also 

be seen from this figure, only a small proportion of the possible allele combinations results in 

observable, phenotypic inconsistencies. If, for example, both the mother and the alleged father 

are of genotype AA, and the child is the result of cuckoldry with a probability of 1-f, the child 

can be identified as cuckolded only when it happens to inherit a B allele from its biological 

father. This is because only in this case, the phenotype of the child (AB) will be incompatible 

with the phenotype of the mother and the cuckolded father (A). If, however, the child happens 

to inherit either an A or an O allele from its biological father, it cannot be identified as cuck-

olded because its blood group phenotype will be identical to that of its parents (A). Thus, the 

multinomial model can also account for cases in which an incompatibility occurs at the geno-

type level which is unobservable on the phenotype level. The model therefore allows for an 

estimation of the nonpaternity rate which is based on both, observable and unobservable cases 

of incompatibility. The central assumptions on which the model is based are that (a) for every 

triplet, the presumed mother is indeed the biological mother of the child (that is, the frequency 

of nonmaternity is assumed to be zero), (b) the sample is drawn from a population with ran-

dom mating (panmixia), resulting in a Hardy-Weinberg equilibrium, (c) the same distribution 

of allele frequencies holds for both the female and the male population. These are typical as-
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sumptions made in population genetic models, and they are generally regarded as unproblem-

atic (Weir, 1990). An additional assumption (d) that has to be met is that all triplets in the 

sample are selected at random and independently of each other, with only one child being 

sampled from each family. To ensure that this assumption is met, only the first child of each 

family is considered in all subsequent applications of the model. In a similar vein as for the 

ABO blood group system, multinomial models may also be formulated for other inheritance 

patterns including the MN blood group system consisting of two autosomal alleles without 

dominance.  

To apply multinomial blood group inheritance models, phenotypic data of the blood 

groups in mother-father-child triplets are needed, as shown in Table 3. The parameters of the 

model – that is, the allele frequencies and the nonpaternity rate – can then be determined us-

ing maximum likelihood estimation. This can be done using computer programs such as 

HMMTree (Stahl & Klauer, 2007), which utilizes the EM-(expectation-maximization)-

algorithm adapted for binary tree models (Hu & Batchelder, 1994) to obtain maximum likeli-

hood estimates of the model parameters. The EM-algorithm (Dempster, Laird, & Rubin, 

1977) conceptualises the parameter estimation problem as a missing data problem; it deter-

mines the set of parameters ),...,( 1 sθθ=Θ  which minimizes the distance between the cate-

gory frequencies that were observed (the frequency distribution of blood group phenotypes 

among mother-father-child triplets) and the frequencies that are expected under a given mod-

el. HMMTree then allows to compute the asymptotically �² distributed log-likelihood ratio 

statistics G² to assess the fit of the multinomial model (Hu & Batchelder, 1994; Read & Cres-

sie, 1988). If the null hypothesis holds, the model provides an adequate description of the 

data. Using maximum likelihood estimation allows for an efficient and asymptotically unbi-

ased estimate of the model’s parameters. Since the parameters can be shown to be asymptoti-

cally standard-normal distributed, the variance-covariance matrix can be obtained by taking 
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the inverse of the Fisher information matrix which also allows for the computation of confi-

dence intervals for all parameters (Hu & Batchelder, 1994). To feed the model into the 

HMMTree software, our model, which includes ternary branches, has to be reparameterized 

into a data-equivalent model with binary branches. A computer file including the necessary 

model equations can be obtained from the first author. 

To validate our approach, we analyzed two large samples for which ABO blood group 

typing had been carried out. The first sample was collected by Mickey, Gjertson, and Terasaki 

(1986) who reported the ABO blood group distribution of 1393 mother-father-child triplets, 

a nonrandom sample of disputed cases from the population of Oakland, California, for which 

paternity testing had been requested. It was possible to use this sample to validate our multi-

nomial model approach because in addition to the ABO blood group system, Mickey et al. 

(1986) also collected data for three other marker systems (the HLA, Rhesus- and MNS- sys-

tem). These other marker systems guaranteed a near to perfect probability of exclusion and 

thus ensured that virtually all inconsistencies could be identified as such. Using all four mark-

er systems, Mickey et al. (1986) identified 347 inconsistencies, resulting in an estimate of the 

nonpaternity rate of 25%. Relying on the ABO blood group system alone would have led to 

the identification of 39 inconsistencies and thus, an exclusion rate of 39/1393 = 0.03% (the 

raw phenotype frequencies reported by Mickey et al., 1986, are reproduced by the numbers in 

the left of each cell of Table 3). Feeding the phenotype frequencies reported in Table 3 into 

our multinomial model for the ABO blood group system resulted in the following parameter 

estimates: a = .27 (CI95% = .26 to .29), b = .07 (.06 to .08), o = .66 (.65 to .67), and 1-f = .21 

(.15 to .26). The asymptotically �²-distributed likelihood ratio statistic G² indicates that our 

multinomial model of the ABO blood group inheritance fits these data well, G² (df = 52) = 

59.72, p = .22. The estimated allele frequencies provide a perfect match to the ones reported 

by Mickey et al. (1986; a = .2733, b = .6566, o = .0701), and also correspond closely to those 
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reported in a blood group distribution atlas for the region of interest (Mourant et al., 1976). 

Most importantly, our model for the ABO blood group arrived at an estimate of the nonpater-

nity rate of 21%. This estimate parallels that reported by Mickey and colleagues (25%) using 

four different marker systems, as the latter figure is well within the 95% confidence interval 

of the former. This result supports the notion that based on a multinomial model of the pheno-

type data of a single blood group system such as ABO, it is possible to derive valid estimates 

of the nonpaternity rate in a population in spite of the low probability of exclusion that is af-

forded by this simple blood group system. 

The second data set we analyzed to validate our approach was published by Johnstone 

(1954). He reported the ABO phenotypes of 2,596 triplets of mothers, husbands, and infants 

which were collected for consecutive births occurring in a West London hospital during a 13-

month period. These data are particularly valuable because unlike the data of Mickey et al. 

(1986), they provide a representative sample not preselected for cases in which fatherhood 

was in doubt. Johnstone (1954) noticed 17 inconsistencies (17/2596 = 0.65%) in his sample, 

but did not try to determine the nonpaternity rate based on this figure when he first published 

his data. Reanalyzing this dataset and roughly assuming an average probability of exclusion 

of 18%, Edwards (1957) estimated the proportion of cuckolds at 3.6% (0.0065/0.18 = 0.036). 

Using our model to analyze the data of Johnstone (1954), we first conducted one correction 

which was necessary because in the original dataset, the phenotype of one mother was incom-

patible with that of her newborn (mother: O, alleged father: AB, child: AB). Because this sin-

gle mother-child incompatibility can only have occurred as the result of mistyping, a muta-

tion, or an exchange of the child, we excluded it from further analysis. This resulted in a sam-

ple of 2,595 mother-alleged-father-child triplets (the raw phenotype frequencies are given by 

the numbers in the right of each cell of Table 3). 
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Applying our model resulted in the following parameter estimates for this sample: a = 

.27 (CI95% = .26 to .28), b = .06 (.06 to .07), o = .67 (.66 to .68), 1-f = .04 (.02 to .06). The 

model fitted the data very well, G² (df = 52) = 53.49, p = .42. Again, the estimated allele fre-

quencies provided an almost perfect match to the ones reported by Johnstone (1954) and 

Mourant et al. (1976); moreover, the estimated nonpaternity rate of 4% corresponded very 

well with the 3.6% estimate of Edwards (1957), providing support for the validity of the mul-

tinomial model. 

Both of the above analyses confirm that using multinomial modeling techniques, it is 

possible to obtain valid estimates of the nonpaternity rate at the population level on the basis 

of a single marker system, even if this single marker is inefficient in determining nonpaternity 

at the individual level. A major advantage of the multinomial modeling approach is that the 

ABO phenotype – which can easily be determined using serological methods – is the only 

marker that is needed to arrive at an unbiased estimate of the nonpaternity rate, and that no 

sumptuous genotyping of individuals is necessary to make the method work.  

 

--- Insert Table 3 about here --- 

 

2.3. Estimating nonpaternity rates in historical blood group samples 

On the basis of the above successful validation of our model, we started gathering 

published data on the distribution of ABO and MN phenotypes in mother-father-child triplets 

using online databases and bibliographies. We first used PubMed to locate journal articles 

dating back to 1948, the earliest year covered by this database. Since we were also interested 

in studies that were conducted earlier, we located additional books and articles by performing 

a cross-reference backward search through the relevant literature. Several reviewing books 

from the 1920s and 1930s helped us to locate additional references to early blood group typ-
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ing studies (e.g., Hirszfeld, 1928, 1934; Lattes, 1925, 1932). However, to obtain as unbiased 

an estimate of the nonpaternity rate as possible, we decided to exclude data sets meeting one 

of the following criteria: (a) the authors of the original study reported the exclusion of “dubi-

ous cases” due to suspected cuckoldry, (b) the sample was preselected to minimize the ex-

pected number of nonpaternities, (c) the authors reported typing problems or the use of an 

unreliable typing method, and (d) there was not enough information regarding the sample 

characteristics to rule out potential biases. Although obviously biased, we also included his-

torical studies of disputed paternity cases to obtain an upper bound with which we wanted to 

compare the estimates based on random samples. In studies in which the phenotype of more 

than one child from each family was reported, we had to restrict our analysis to the first born 

child to satisfy the condition of random and independent sampling, which is a central assump-

tion of our model.  

After a thorough search, we could identify 32 samples that satisfied the above criteria 

for inclusion. These samples substantially expand the known body of data sets because none 

of these studies – with the exception of Johnstone (1954) and Peritz (1967) – is already in-

cluded in previous reviews and analyses of the nonpaternity rate (Anderson 2006; Bellis et al., 

2005; Voracek et al., 2008).  

We divided this data set in four groups of studies differing with respect to their pre-

sumed unbiasedness. Samples consisting of a consecutive series of newborns arguably pro-

vide the most unbiased estimates of the nonpaternity rate since they provide a pseudo-random 

sample of the respective population. Including the study of Johnstone (1954), we were able to 

find seven studies that satisfied this criterion. The second group consisted of 14 convenience 

samples that were typically typed in the course of a disease or linkage study. Even though 

none of these studies was conducted to estimate the nonpaternity rate, estimates based on 

these studies are not necessarily unbiased because of the nonrandom way in which the partici-
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pants were recruited. Families with high paternity confidence may have participated with a 

higher probability, and the resulting estimate of the nonpaternity rate may therefore be down-

ward biased in these studies. A third group consisted of nine studies that also performed non-

random sampling in convenience samples with the additional characteristic that at least a part 

of the sample included relatives and acquaintances of (at least one of) the study authors. Ar-

guably, an estimate of the nonpaternity rate based on such studies might be even more down-

ward biased if the authors excluded known or presumed cases of cuckoldry from their sam-

ples. The fourth group of studies consisted of two samples collected on the occasion of dis-

puted paternity testing. Even though we expected these two samples to overestimate the true 

nonpaternity rate, we nevertheless included them as an additional validation of our model and 

to determine what arguably should be an upper bound to the nonpaternity rate in the popula-

tion. 

The 32 samples we identified were published between 1922 and 1967 and were col-

lected in nine different countries and regions (USA, Austria, Denmark, England, Germany, 

Italy, Poland, Japan / Korea, and Micronesia). The USA was the country in which most sam-

ples were collected (13 out of 32, or 41%). Regarding ethnicity, 30 out of 32 samples (94%) 

were Caucasian, one sample was of East Asian origin, and one consisted of natives of the Pa-

cific Island of Saipan.  

 

3. Results 

The results are presented in Table 4. For each dataset, information regarding location, 

sample size, kind of data collection and observable number of inconsistencies is provided. 

In 13 of the 32 samples (41%), no inconsistencies – neither for the ABO nor for the 

MN blood group system – were found for any mother-father-child triplet. The resulting max-

imum likelihood estimate of the nonpaternity rate in these samples is necessarily zero, which 
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which was taken into account when calculating point estimates and summary statistics for the 

four different groups of data. 

Whenever a sample was typed for both, ABO and MN phenotype, we performed sepa-

rate analysis for both systems to cross-validate our estimates of the nonpaternity rate. Table 4 

shows the resulting estimates of the model parameters, as well as the approximately �² dis-

tributed G² values as an indicator of how well the models fitted the different sets of data. As 

can be seen, our models fitted the data in 41 out of 47 cases. In the remaining six cases, either 

the ABO or the MN model was rejected because of a poor fit to the data.  

In principle, parameters estimates resulting from a set of data for which a model is 

providing a poor fit should not be interpreted. However, in three of the six cases, the ABO 

model of the same families fitted the data well in spite of a poor fit provided by the MN mod-

el, and in each of these three cases the estimates of the nonpaternity rate obtained for the ABO 

and the MN data did not differ significantly as indicated by an overlap of the 95% confidence 

intervals. Furthermore, in all samples – including those for which there was evidence of mod-

el misfit – the estimated allele frequencies corresponded closely to those reported in a blood 

group distribution atlas for the particular regions (Mourant et al., 1976). This provides some 

evidence that even the poorly fitting datasets still seem to provide rather valid estimates of the 

nonpaternity rate.  

There were altogether four study groups: (1) pseudo-random/unbiased samples; (2) 

nonrandom convenience samples collected in the course of disease or linkage studies exclud-

ing or (3) including acquaintances and relatives of the study authors; and (4) nonrandom con-

venience samples from disputed paternity cases. For each of these four study groups, we 

computed an average estimate of the nonpaternity rate on the basis of the ABO blood group 

system data. Of the 32 samples shown in Table 4, the only sample that was not included for 

this computation was the one reported by Thomson and Clausen (1931), for which MN blood 
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group data only were available. For the first and the second group of studies, the mean esti-

mated nonpaternity rate was calculated by either including or excluding the samples for which 

a model misfit had been observed.  

For the seven pseudo-random and presumably unbiased samples, which consecutively 

screened all births at some location for a certain period of time, estimates of the nonpaternity 

rate ranged from 3.50% to 14.90%. Weighing these estimates by sample size yielded a mean 

nonpaternity rate estimate of 4.70% (Mdn = 4.02%, SD = 2.22%) if all seven samples were 

included, and a mean estimate of 5.10% (Mdn = 4.02%, SD = 2.51%) after excluding the 

samples of Haselhorst (1930) and Klaften (1927) for which a significant misfit of the model 

was observed. 

In the second group of studies consisting of samples that were typed in the course of 

disease or linkage analyses, estimates of the nonpaternity rate ranged from 0% to 10.70% with 

a weighted mean estimate of the nonpaternity rate of 1.91% (Mdn = 2.05%, SD = 2.02%) if all 

studies were included, and a weighted mean estimate of the nonpaternity rate of 1.99% (Mdn 

= 2.05%, SD = 2.04%) after excluding the nonfitting sample of Okaya (1935). As expected, 

for these nonrandom convenience samples which were collected in the course of disease or 

linkage studies, a significantly lower weighted mean estimate of the nonpaternity rate was 

observed than for the first group of studies consisting of consecutive births, t(19) = 2.88, p < 

.01, d = 1.31. This result was not affected by whether or not estimates from samples for which 

the model did not fit were included. 

In the third group of studies, which differed from the second group in that some parts 

of the sample were acquired among the acquaintances and relatives of at least one of the study 

authors, estimates of the nonpaternity rate varied between 0% and 4.50% with a weighted 

mean of 1.18% (Mdn = 0%, SD = 1.85%). This figure is only slightly below the one observed 

in the second group of studies, but significantly lower than the weighted mean estimated non-
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paternity rate in the first group of studies consisting of a consecutive series of births, t(14) = 

3.47, p = .01, d = 1.72. Again, this pattern of results was not affected by whether or not esti-

mates from samples for which the model did not fit were included. 

Not unexpectedly, very high nonpaternity rate estimates were obtained in the two 

samples of the fourth group of studies consisting of disputed paternity cases. In this latter 

group, the weighted mean nonpaternity rate estimate of 32.27% (Mdn = 25.71%, SD = 9.47%) 

mirrors the high estimates reported in some recent studies of disputed paternity testing (An-

derson, 2006; Bellis et al., 2005). The rather high estimate might be regarded as an upper 

bound to the nonpaternity rate occuring in the historical blood group samples we investigated. 

 

--- Insert Table 4 about here --- 

 

4. Discussion 

Previous reviews of the nonpaternity rate in human populations (Anderson, 2006; Bel-

lis et al., 2005; Voracek et al., 2008) estimated the nonpaternity rate in samples that were not 

collected with the explicit purpose of deciding disputed paternity cases at between 1.7% and 

3.7%. However, many of these samples were collected in the course of genetic and lineage 

studies from which participants could retreat or were excluded if their paternity was in doubt. 

It is therefore likely that the true prevalence of nonpaternity is underestimated in such studies. 

Accordingly, Anderson (2006) argued that the true level of nonpaternity probably lies some-

where in between the levels he estimated for groups with very high vs. very low paternity 

confidence (1.7% vs. 29.8% nonpaternity rate, respectively). 

The present study extends the available set of data by adding a large number of archi-

val data sets not included in previous reviews because they had not originally been conducted 

to provide estimates of the nonpaternity rate. Based on our multinomial models of the ABO 
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and MN blood group inheritance, we were able to determine estimates of the prevalence of 

nonpaternity for these archival data even though blood group phenotypes only could be col-

lected at the time they had been conducted. The findings we thus obtained suggest a nonpa-

ternity rate in western industrialized societies of about 5%. This figure seems to suggest that 

previous reviews may have slightly underestimated the nonpaternity rate in the population. 

However, most of the data we analyzed were published much earlier than the data analyzed 

by Anderson (2006), Bellis et al. (2005) and Voracek et al. (2008). It is therefore also possible 

that there was a decrease of the nonpaternity rate in the last few decades. Voracek et al. 

(2008) argued that this might indeed be the case as a result of the increasing use of modern 

contraceptive methods, particularly the birth-control pill. 

A major virtue of the present new data is that they include seven studies that consecu-

tively screened all births at a certain location for a given period of time. Unlike most other 

studies, this allowed to obtain estimates that were based on a sample that was arguably not 

affected by any bias (cf. Wolf et al., in press). Another notable characteristic of the studies we 

analyzed is that all but one of these seven datasets were collected between 1920 and 1930, a 

time where scientists had just begun to unveil the rules of inheritance of the ABO and other 

blood group systems. At this time, it was not yet common knowledge in the general popula-

tion that blood specimens may be utilized for paternity testing. It is also for this reason that 

these datasets are much less likely than more recently collected samples to suffer from a se-

lective dropout due to suspected cases of nonpaternity. 

Our analysis also included some potentially biased convenience samples. These sam-

ples were either collected in genetic and lineage studies or in families which included ac-

quaintances of the study authors. Arguably, this kind of sample potentially suffers from selec-

tive dropout, and there is reason to suspect that estimates of the nonpaternity rate obtained in 

such convenience samples may be downward biased. It is therefore interesting to note that the 
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estimates of the nonpaternity rate we obtained in the seven pseudo-random samples (about 

5%) fell in between those obtained in potentially downward biased convenience samples 

(about 1-2%), and those obtained in probably upward biased samples of disputed paternity 

cases (about 32%). Thus, taken together, our estimates of the nonpaternity rate clearly varied 

as a function of the potential bias of each study group, thereby justifying our decision to ana-

lyze these study groups separately. 

In our analyses, we relied on a multinomial modeling approach to determine nonpater-

nity rates. This approach has several advantages. Unlike some models used for testing in indi-

vidual cases of disputed paternity (e.g., Essen-Möller formula, Gjertson et al., 2007), multi-

nomial models are nowhere dependent on the assumption of prior probabilities. Nothing was 

or had to be assumed about the allele frequencies of the marker system in the population; in-

stead, these frequencies were estimated directly from the data. The multinomial models also 

allowed for the analysis of historical datasets which had never been analyzed before. Using a 

multinomial model, archival phenotype data that could easily be collected even in the first 

decades of the last century were sufficient to derive estimates for unobservable parameters 

such as the nonpaternity rate in the population and the allele frequencies of the marker sys-

tem. Based on this approach, we were able to add 30 new samples to the already existing 

body of datasets analyzed in previous reviews of the prevalence of nonpaternity (Anderson 

2006; Bellis et al., 2005; Voracek et al., 2008). 

The estimates we obtained for the allele frequencies of the blood group marker sys-

tems attest to the validity of our results. All estimated frequencies corresponded closely to the 

frequencies reported in the blood group distribution atlas of Mourant et al. (1976), and they 

also confirm the known increased prevalence of the B allele in East Asian populations (Kiri-

hara & Hakurinsai, 1928; Okaya, 1935).  
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Another benefit of using the present multinomial modeling approach is that it can 

flexibly be adapted to datasets which do not separately report the mother’s and alleged fa-

ther’s blood phenotype, but the pooled phenotype combinations of both parents only. In the 

present analysis, we made use of this feature when analyzing the data of  Thomson and  

Clausen (1931; see Table 4).  

Perhaps the most notable feature of the present approach is that it allowed us to esti-

mate the nonpaternity rate in samples of mother-father-child triplets that were not originally 

collected for this purpose. In fact, some of the studies we reanalyzed were even collected at 

times at which the inheritance pattern of the respective blood group system was not yet firmly 

established. Thus, metaphorically speaking, our approach allowed us to conduct a time travel 

in order to collect and analyze the data of interest. 

It is also important to note that our approach is not limited to the analysis of blood 

groups, but can also be applied to other genetic traits which are inherited according to simple 

Mendelian laws. In principle, it thus allows to estimate the nonpaternity rate by phenotyping 

any genetic marker. Because freely available software for parameter estimation exists to man-

age the computational burden associated with our approach (Moshagen, 2010; Stahl & 

Klauer, 2007), even nonstatisticians can easily apply the method or construct new multino-

mial models adapted to their specific purposes. Thus, any simple Mendelian trait in conjunc-

tion with a multinomial model may provide a cost-effective and unbiased estimate of the 

nonpaternity rate in human or nonhuman populations. This feature might prove to be 

particularly useful for a low cost determination of the nonpaternity rate in animal populations 

for which extensive DNA testing is not affordable. 
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Table 1 

The four ABO and the three MN phenotypes and their underlying genotypes 

ABO blood group system MN blood group system 

Phenotype Genotypes Phenotype Genotypes 

A AA or AO M MM 

B BB or BO N NN 

AB AB MN MN 

O OO   
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Table 2 

ABO and MN blood group phenotypes of the child that are either compatible or incompatible 

with the blood groups of the father and the mother 

  Blood group of the child 

Blood group of 

mother 

Blood group of 

(alleged) father 

Compatible 

with father 

Incompatible 

with father 

Incompatible 

with mother 

ABO system 

O O O A, B AB 

O A O, A B AB 

O B O, B A AB 

O AB A, B O AB 

A O O, A B, AB None 

A A O, A B, AB None 

A B O, A, B, AB None None 

A AB A, B, AB O None 

B O O, B A, AB None 

B A O, A, B, AB None None 

B B O, B A, AB None 

B AB A, B, AB O None 

AB O A, B AB O 

AB A A, B, AB None O 

AB B A, B, AB None O 

AB AB A, B, AB None O 
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Table 2 (continued) 

  Blood group of the child 

Blood group of 

mother 

Blood group of 

(alleged) father 

Compatible 

with father 

Incompatible 

with father 

Incompatible 

with mother 

MN system 

M M M MN N 

M N MN M N 

M MN M, MN None N 

N M MN N M 

N N N MN M 

N MN N, MN None M 

MN M M, MN N None 

MN N N, MN M None 

MN MN M, N, MN None None 
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Table 3 

ABO phenotype frequencies for mother, (alleged) father, and child triplets reported by Mick-

ey, Gjertson, and Terasaki (1986; to the left of each cell) and Johnstone (1954; to the right of 

each cell) 

Phenotype of (Alleged) Father 

Mother Child O A B AB 

O 239 / 546 127 / 197 38 / 59 3 / 1 

A 11 / 8 124 / 276 3 / 0 16 / 14 

B 4 / 1 3 / 1 22 / 55 7 / 18 
O 

AB 0 / 0 0 / 0 0 / 0 0 / 1 

O 93 / 181 56 / 79 8 / 20 0 / 1 

A 173 / 305 203 /425 20 / 20 16 / 16 

B 2 / 1 2 / 0 18 / 33 5 / 9 
A 

AB 4 / 0 0 / 0 15 / 26 2 / 6 

O 33 / 48 11 / 20 2 / 1 1 / 1 

A 2 / 1 6 / 18 1 / 0 1 / 1 

B 25 / 50 11 / 20 12 / 17 1 / 5 
B 

AB 1 / 0 14 / 33 0 / 0 0 / 4 

O 0 / 0 0 / 0 0 / 0 0 / 0 

A 12 / 15 15 / 18 2 / 2 0 / 1 

B 8 / 15 8 / 7 1 / 5 0 / 1 
AB 

AB 2 / 1 6 / 10 1 / 2 3 / 1 

Note. Cells with italic numbers indicate an incompatibility between father and child and thus, 

a case of nonpaternity; cells with bold numbers indicate an incompatibility between mother 

and child (which can only occur as a result of mistyping or mutation).
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Table 4 

Summary of historical studies providing nonpaternity rate estimates, stratified into four groups based on their presumed degree of unbiasedness 

Location 
Kind of data 

collection 
Sample 

Size 

Blood 
group 
system 

N 

Estimated 
non-

paternity 
rate (95% 

CI) 

Estimated 
allele 

frequencies 
(ABO blood 

group system) 

Estimated 
allele 

frequencies 
(MN blood 

group system) 

G² p Source 

Pseudo-random / unbiased samples      

England 
(London) 

consecutive 
series of new-

borns 
97 ABO 2 

14.9 
(-4.0 – 33.8) 

a = 20.1, b = 4.9, 
o = 75.0 

 26.81 .99 
Dyke, Oxon, & 
Budge (1923) 

Italy (Modena) 
consecutive 

series of new-
borns 

149 ABO 1 
5.8 

(-3.3 – 14.9) 
a = 23.3, b = 9.6, 

o = 67.1 
 47.21 .66 

Dossena (cited in 
Hirszfeld, 1928) 

Austria 
(Vienna) 

consecutive 
series of new-

borns 
200 ABO 1 

3.6 
(-2.4 – 9.7) 

a = 28.8, b = 13.6, 
o = 57.6 

 106.64 < .001*** Klaften (1927) 

Austria 
(Vienna) 

consecutive 
series of new-

borns 
500 ABO 6 

6.6 
(1.3 – 11.8) 

a = 28.6, b = 10.4, 
o = 61.0 

 43.92 .78 
Graff & Werk-
gartner (1928) 

England 
(London) 

consecutive 
series of new-

borns 
249 ABO 1 

9.3 
(-0.2 – 18.8) 

a = 28.5, b = 6.3, 
o = 65.1 

 65.39 .10 
Kirwan-Taylor 

(1930) 

Germany 
(Hamburg) 

consecutive 
series of new-

borns 
999 ABO 5 

3.5 
(0.7 – 6.2) 

a = 26.9, b = 9.6, 
o = 63.5 

 82.01 < .001*** Haselhorst (1930) 

England 
(London) 

consecutive 
series of new-

borns 
2595 ABO 16 

4.0 
(2.0 – 6.0) 

a = 26.6, b = 6.1, 
o = 67.3 

 53.49 .42 Johnstone (1954) 
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Table 4 (continued) 

Location 
Kind of data 

collection 
Sample 

Size 

Blood 
group 
system 

N 

Estimated 
non-

paternity 
rate (95% 

CI) 

Estimated 
allele 

frequencies 
(ABO blood 

group system) 

Estimated 
allele 

frequencies 
(MN blood 

group system) 

G² p Source 

Nonrandom convenience samples (without acquaintances and relatives of the authors)     

USA 
(New York) 

family material 
from various 

hospitals 
68 ABO 0 

0.0 
(-0.04 – 0.04) 

a = 22.1, b = 12.2, 
o = 65.7 

 32.26 .99 Ottenberg (1922) 

USA 
(New York) 

family material 
from two 

maternity clinics 
169 ABO 3 

10.7 
(-0.5 – 21.9) 

a = 22.0, b = 9.8, 
o = 68.2 

 32.20 .99 
Landsteiner & 
Levine (1928) 

USA 
(New York) 

clinical material 131 ABO 0 
0.0 

(-0.03 – 0.03) 
a = 24.3, b = 10.3, 

o = 65.4 
 43.36 .80 

Wiener & 
Vaisberg (1931) 

   MN 1 
4.1 

(-3.9 – 12.1) 
 m = 55.6, n = 44.4 22.54 .21  

Denmark 
(Kopenhagen) 

mainly newborns 105 MN 0 
0.0 

(-0.04 – 0.04) 
 m = 56.0, n = 44.0 4.14 .99 

Thomson & Clau-
sen (1931)† 

Germany 
(Berlin) 

clinical material 68 ABO 0 
0.0 

(-0.08 – 0.08) 
a = 25.2, b = 9.5, 

o = 65.3 
 47.99 .63 

Schiff & Sasaki 
(1932) 

   MN 1 
10.6 

(-8.9 – 30.0) 
 m = 51.2, n = 48.8 25.68 .11  

Micronesia 
(Saipan) 

indigenous 
people of Saipan 

215 ABO 0 
0.0 

(-0.05 – 0.05) 
a = 15.8, b = 15.0, 

o = 69.2 
 92.02 < .001*** Okaya (1935) 

Germany 
(Cologne) 

clinical material 210 ABO 0 
0.0 

(-0.04 – 0.04) 
a = 28.2, b = 8.0, 

o = 63.8 
 44.69 .75 

Dahr (1940) + 
Dahr, Offe, & 
Weber (1940) 

   MN 0 
0.0 

(-0.04 – 0.04) 
 m = 49.6, n = 50.4 60.43 < .001***  
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Table 4 (continued) 

Location 
Kind of data 

collection 
Sample 

Size 

Blood 
group 
system 

N 

Estimated 
non-

paternity 
rate (95% 

CI) 

Estimated 
allele 

frequencies 
(ABO blood 

group system) 

Estimated 
allele 

frequencies 
(MN blood 

group system) 

G² p Source 

USA 
(New York) 

clinical material 107 ABO 0 
0.0 

(-0.05 – 0.05) 
a = 25.4, b = 9.7, 

o = 64.9 
 46.32 .70 

Landsteiner & 
Wiener (1941) + 

Wiener & 
Landsteiner 

(1943) 

   MN 1 
6.1 

(-5.0 – 17.2) 
 m = 58.0, n = 42.0 10.72 .91  

USA 
(New York) 

clinical material 
(linkage study) 

40 ABO 0 
0.0 

(-0.07 – 0.07) 
a = 29.2, b = 9.2, 

o = 61.7 
 33.54 .98 

Wiener & Sonn 
(1943) 

   MN 0 
0.0 

(-0.07 – 0.07) 
 m = 53.8, n = 46.2 14.51 .70  

England 
(London) 

clinical material 
(disease study) 

99 ABO 0 
0.0 

(-0.08 – 0.08) 
a = 29.0, b = 5.2, 

o = 65.8 
 46.51 .69 

Race, Taylor, Ikin, 
& Prior (1944) +  

Race, Taylor, Ikin, 
& Dobson (1945) 

USA 
(New York) 

clinical material 
(disease study) 

109 ABO 0 
0.0 

(-0.04 – 0.04) 
a = 27.9, b = 9.1, 

o = 62.9 
 33.87 .98 

Wiener, Sonn & 
Polivka (1946) 

   MN 0 
0.0 

(-0.05 – 0.05) 
 m = 58.3, n = 41.7 9.36 .95  

USA 
(New York) 

clinical material 
(disease study) 

197 ABO 0 
0.0 

(-0.03 – 0.03) 
a = 27.9, b = 8.2, 

o = 63.9 
 42.79 .81 Wiener (1949) 

   MN 0 
0.0 

(-0.04 – 0.04) 
 m = 56.4, n = 43.6 10.47 .92  

Denmark 
(Kopenhagen) 

unrelated fami-
lies with new-

borns 
195 ABO 0 

0.0 
(-0.04 – 0.04) 

a = 24.6, b = 7.4, 
o = 68.0 

 30.40 .99 
Linnet-Jepsen, 

Galatius-Jensen, 
& Hauge (1958) 

USA 
(Oakland, 
California) 

family material 
from a child 
development 

study 

3816 ABO 12 
2.1 

(0.9 – 3.2) 
a = 26.0, b = 7.5, 

o = 66.5 
 43.67 .79 Peritz (1967) 
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Table 4 (continued) 

Location 
Kind of data 

collection 
Sample 

Size 

Blood 
group 
system 

N 

Estimated 
non-

paternity 
rate (95% 

CI) 

Estimated 
allele 

frequencies 
(ABO blood 

group system) 

Estimated 
allele 

frequencies 
(MN blood 

group system) 

G² p Source 

Nonrandom convenience samples (including acquaintances and relatives of the authors)     

Poland 
(Warsaw) 

urban and rural 
population + 

acquaintances of 
the authors 

149 ABO 1 
4.5 

(-3.8 – 12.7) 
a = 31.3, b = 9.9, 

o = 58.8 
 47.02 .67 

Hirszfeld & 
Hirszfeld (1927) 

Japan / Korea 
(Heian 

Hokudo) 

acquaintances of 
the author 

287 ABO 2 
3.2 

(-1.3 – 7.7) 
a = 25.1, b = 20.6, 

o = 54.3 
 57.27 .29 

Kirihara & 
Hakurinsai (1928) 

Denmark 
(Kopenhagen) 

clinical material 
+ acquaintances 
of the authors 

287 ABO 0 
0.0 

(-0.03 – 0.03) 
a = 28.3, b = 9.6, 

o = 61.8 
 47.42 .65 Clausen (1934) 

   MN 1 
1.7 

(-1.8 – 5.1) 
 m = 55.3, n = 44.7 15.51 .63  

USA 
(Madison, 
Wisconsin) 

acquaintances of 
the author 

100 ABO 0 
0.0 

(-0.04 – 0.04) 
a = 23.1, b = 9.1, 

o = 67.8 
 25.42 .99 Holford (1938) 

   MN 0 
0.0 

(-0.05 – 0.05) 
 m = 59.8, n = 40.2 37.62 .004**  

England 
(London) 

clinical material 
+ acquaintances 
of the authors 

236 ABO 0 
0.0 

(-0.04 – 0.04) 
a = 25.6, b = 6.7, 

o = 67.7 
 35.48 .96 

Taylor & Prior 
(1938) +  

Race, Ikin, Taylor, 
& Prior (1942) 

   MN 3 
6.6 

(-0.9 – 14.0) 
 m = 53.1, n = 46.9 10.21 .92  

Germany 
(Cologne) 

families from the 
League of Ger-
man Families 

50 ABO 0 
0.0 

(-0.07 – 0.07) 
a = 28.0, b = 8.2, 

o = 63.8 
 35.17 .96 Berger (1943) 

   MN 0 
0.0 

(-0.07 – 0.07) 
 m = 57.0, n = 43.0 28.44 .06  
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Table 4 (continued) 

Location 
Kind of data 

collection 
Sample 

Size 

Blood 
group 
system 

N 

Estimated 
non-

paternity 
rate (95% 

CI) 

Estimated 
allele 

frequencies 
(ABO blood 

group system) 

Estimated 
allele 

frequencies 
(MN blood 

group system) 

G² p Source 

USA 
(New York) 

clinical material 
+ acquaintances 
of the authors 

97 ABO 0 
0.0 

(-0.06 – 0.06) 
a = 24.0, b = 9.5, 

o = 66.4 
 33.54 .98 

Wiener, Sonn, & 
Belkin (1944) 

   MN 2 
11.5 

(-3.7 – 26.8) 
 m = 55.2, n = 44.8 29.66 .04*  

USA 
(New York) 

clinical material 
+ acquaintances 
of the authors 

91 ABO 0 
0.0 

(-0.05 – 0.05) 
a = 25.7, b = 8.6, 

o = 65.7 
 30.17 .99 

Wiener & Sonn 
(1945) 

   MN 0 
0.0 

(-0.05 – 0.05) 
 m = 56.9, n = 43.1 12.95 .79  

Germany 
(Bonn) 

acquaintances of 
the author 

50 ABO 0 
0.0 

(-0.1 – 0.1) 
a = 29.7, b = 6.2, 

o = 64.0 
 21.04 .99 Oertel (1954) 

Nonrandom convenience samples (probably biased; disputed paternity cases)     
USA 

(New York) 
disputed 

paternity cases 
76 ABO 4 

25.7 
(2.1 – 49.3) 

a = 24.2, b = 10.6, 
o = 65.2 

 41.3 .86 
Wiener & Sonn 

(1945) 

   MN 5 
34.9 

(6.8 – 63.0) 
 m = 55.2, n = 44.8 17.62 .48  

USA 
(New York) 

disputed 
paternity cases 

73 ABO 8 
39.1 

(11.9 – 66.3) 
a = 22.5, b = 11.5, 

o = 66.0 
 59.76 .21 Wiener (1946) 

   MN 4 
32.1 

(4.3 – 59.9) 
 m = 57.7, n = 42.3 27.11 .08  
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Table 4 (continued) 

Note. N = observed number of inconsistencies. G² = log-likelihood ratio statistic indicating model fit, with p indicating the probability of the ob-

served deviation under the assumption of a fitting model (with 52 and 18 degrees of freedom, respectively, for the two models of the ABO and 

MN blood group system). * p < .05, ** p < .01, *** p < .001. Source: a plus sign indicates that data from studies depending on the same or a con-

tinued sample were merged, which was done wherever possible. † Thomson and Clausen (1931) do not separately report the mother’s and al-

leged father’s blood type, but report the pooled phenotype combinations of both parents only instead. For these data, an adjusted multinomial 

model with 13 degrees of freedom was used. 
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Figure Caption 

Fig. 1. The topmost part of the multinomial inheritance tree model. Both the mother and the 

father pass only one of their two alleles on to the child; without loss of generality, it is as-

sumed that it is the first allele that is inherited. The parameters a, b, and o represent the rela-

tive frequencies of the A, B and O allele in the underlying population. The parameter f repre-

sents the probability with which an alleged father is indeed the biological father of a child. 
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Zusammenfassung 

Vorgestellt wird die Entwicklung und Validierung eines dreifaktoriellen Inventars, welches 

zwischen reaktiver, ängstlicher und präventiver Eifersuchtsneigung zu differenzieren erlaubt. 

Die nach einer empirischen Itemselektion entstandene Endfassung besteht aus drei Skalen mit 

jeweils 8 Items. In zwei Validierungsstudien an 194 Erwachsenen und 230 heterosexuellen 

Paaren zeichneten sich die drei Subskalen durch gute psychometrische Kennwerte aus. Die 

faktorielle Validität erwies sich als zufriedenstellend. Die Konvergenz von Selbst- und Part-

nerurteilen unterstreicht die Konstruktvalidität des Verfahrens. Weitere Hinweise auf die 

konvergente und diskriminante Validität des Düsseldorfer Eifersuchtsinventar (DEIFI) erga-

ben sich aus den differentiellen Zusammenhängen der drei Eifersuchtsskalen mit Maßen der 

Ängstlichkeit, des Selbstwerts, des Bindungsstils und der Beziehungsqualität. 

Schlüsselwörter: Eifersucht, Partnerschaft, Angst. 

 

 

Abstract 

We describe the development and validation of a three-factor inventory differentiating be-

tween reactive, anxious and preventive jealousy. After an empirical item selection, the final 

version of the inventory consisted of three scales with 8 items each. In two validation studies 

with 194 adults and 230 heterosexual couples, the three subscales showed good psychometric 

properties and a satisfying factorial validity. The convergence of self- and partner-reports 

supported the construct validity of the inventory. Differential relations between the three jeal-

ousy subscales and scales measuring anxiety, self-esteem, attachment style and relationship 

quality provided additional evidence for the convergent and discriminant validity of the Dues-

seldorf jealousy inventory. 

Key words: jealousy, romantic relationship, anxiety. 
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Einleitung 

Romantische Eifersucht ist eine sich in Gedanken, Gefühlen und Handlungen äußern-

de Reaktion auf die selbstwertbedrohende Gefährdung der Existenz oder der Qualität einer 

Partnerschaft. Sie entsteht durch die Wahrnehmung einer tatsächlichen oder auch nur mögli-

chen Anziehung zwischen dem eigenen Partner und einem potentiellen – auch imaginären – 

Rivalen (White, 1981). Von Bedeutung ist das Eifersuchtsverhalten sowohl für die Forschung 

als auch für die therapeutische Praxis. In einer vom Bundesministerium für Familie, Senioren, 

Frauen und Jugend beauftragten Studie zur Bestandsaufnahme in der institutionellen Ehe-, 

Familien-, und Lebensberatung (Klann & Hahlweg, 1994) zeigte sich, dass bei 28% der Bera-

tungsanlässe die Klienten Eifersucht als einen ungelösten Konfliktbereich im Bereich des Zu-

sammenlebens angaben. In einer Vergleichsgruppe von Klienten während einer Partner-

schaftstherapie erreichte dieser Wert sogar 41%. In anderen Studien berichteten Betroffene 

häufig darüber, dass ihre Eifersucht mit negativen Gefühlen wie Angst, Trauer, Ärger, Krän-

kung und Unsicherheit einhergeht (Schmitt, Falkenau & Montada, 1995; Schmitt & Mees, 

2003). Eifersuchtsgefühle und Eifersuchtsreaktionen erwiesen sich außerdem als mit Depres-

sivität (Radecki-Bush, Farrell & Bush, 1993), Neurotizismus (Buunk, 1997), sowie dem 

Selbstwertgefühl und bestimmten Bindungsstilen (Rydell & Bringle, 2007) assoziiert. Häufig 

tritt Eifersucht auch im Kontext von Scheidung, häuslicher Gewalt und Suizidversuchen auf 

(Barnett, Martinez & Bluestein, 1995; Buss, 2000; Buunk & Dijkstra, 2000). 

Die meisten theoretischen Modelle zur Eifersucht sind multidimensionaler Natur 

(Bringle, 1991; White & Mullen, 1989). Im englischen Sprachraum führten sie zur Entwick-

lung einer Reihe von Eifersuchsskalen; international am häufigsten verwendet ist davon die 

Multidimensional Jealousy Scale (MJS) nach Pfeiffer und Wong (1989) sowie die Revised 

Anticipated Sexual Jealousy Scale (RASJS) nach Buunk (1997). Obwohl sich diese beiden 

Instrumente aus verschiedenen theoretischen Modellen ableiten und die Autoren auch unter-

schiedliche Skalenbezeichnungen für die zu erfassenden Eifersuchtskomponenten eingeführt 

haben, heben die beiden Inventare inhaltlich auf die gleichen drei Eifersuchtsdimensionen ab 

(Buunk, 1997). In Anlehnung an das transaktionale Modell von Bringle (1991) bezeichnet 

Buunk (1997) diese als reaktive, ängstliche und präventive Eifersucht. Eifersuchtsreaktionen 

werden im Rahmen des transaktionalen Modells sowohl durch endogene Variablen (wie die 

Persönlichkeit, Wertvorstellungen und Glaubenssysteme einer Person) als auch durch exoge-

ne Variablen (wie spezifische situative Einflüsse) determiniert. Nach Bringle (1991) bewertet 

das Individuum fortlaufend seine zwischenmenschlichen Interaktionen und Erfahrungen im 
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Hinblick auf ihre Relevanz für die jeweils geführte partnerschaftliche Beziehung. Die Wahr-

nehmung und Bewertung eines sozialen Ereignisses wird dabei als konstruktiver Prozess ver-

standen, der in unterschiedliche Formen der Eifersucht münden kann (Bringle, 1991). Reakti-

ve Eifersucht beschreibt dabei das Ausmaß affektiver Reaktionen, das eine Person bei unter-

schiedlichen Graden der emotionalen oder sexuellen Untreue des Partners verspürt. Sie ist in 

besonderem Maße durch exogene, situationale Faktoren determiniert. Ängstliche Eifersucht 

ist durch begründete oder unbegründete Gefühle der Sorge und des Misstrauens wegen mögli-

cher sexueller oder emotional-intimer Kontakte des Partners mit anderen Personen gekenn-

zeichnet. Präventive Eifersucht ist durch das Bestreben charakterisiert, sogar nicht intendier-

ten, oberflächlichen Kontakt des Partners mit Personen des anderen Geschlechts zu kontrollie-

ren und entsprechenden Kontakten intensiv und mit dem Ziel nachzuspüren, sie zu verhindern 

(Barelds & Barelds-Dijkstra, 2007). Sowohl das MJS (Pfeiffer & Wong, 1989) als auch das 

RASJS (Buunk, 1997) haben das Ziel, die oben genannten drei Teilkomponenten der Eifer-

sucht zu erfassen und dabei normale von pathologischen Eifersuchtsformen zu unterscheiden.  

Unter evolutionärer Perspektive ist Eifersuchtsverhalten zweifellos adaptiv (Buss, 

2000). Als pathologisch werden von vielen Autoren insbesondere starke Ausprägungen der 

präventiven und der ängstlichen Eifersucht angesehen, während reaktive Eifersucht eher als 

normal und situationsangepasst interpretiert wird. In Übereinstimmung damit tritt reaktive 

Eifersucht besonders stark in Beziehungen auf, die sich durch eine bislang hohe Partner-

schaftsqualität auszeichneten. Potentiell pathologischen Charakter haben die ängstliche und 

die präventive Eifersucht insbesondere dann, wenn sie selbsterzeugt sind und grundlos auftre-

ten (Barelds & Barelds-Dijkstra, 2007; Pfeiffer & Wong, 1989). Wie im transaktionalen Mo-

dell von Bringle (1991) beschrieben, sind ängstliche und präventive Eifersucht im Gegensatz 

zur reaktiven Eifersucht stärker durch endogene Wirkfaktoren wie pathologische Traits sowie 

extreme Glaubenssysteme und Wertvorstellungen bestimmt. Hinzu kommen allerdings auch 

exogene Wirkfaktoren wie eine als unbefriedigend erlebte Partnerschaft, die einen Nährboden 

für Gefühle des Misstrauens, der Sorge und der Verdächtigung bietet. Empirisch konnten so-

wohl endogene als auch exogene Wirkfaktoren der ängstlichen und präventiven Eifersucht 

identifiziert werden. So wurden für diese beiden Eifersuchtskomponenten positive Korrelatio-

nen unter anderem mit Neurotizismus (Buunk, 1997), Unsicherheit in der Partnerschaft sowie 

Bindungsangst und Bindungsvermeidung (Knobloch, Solomon & Cruz, 2001; Rydell & 

Bringle, 2007) beobachtet. Negative korrelative Zusammenhänge fanden sich zur Mögen- und 

Liebenskala nach Rubin (1970), zur wahrgenommenen Intimität in der Partnerschaft sowie 
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zur Qualität der Paarbeziehung (Barelds & Barelds-Dijkstra, 2007; Knobloch et al., 2001; 

Pfeiffer & Wong, 1989). 

Die bislang im deutschsprachigen Raum etablierten Verfahren von Bauer (1988) und 

Müller (1994) zur Messung von Eifersucht in Partnerschaften vermögen nicht zwischen reak-

tiven, ängstlichen und präventiven Aspekten der Eifersucht zu trennen. Sie werden der wün-

schenswerten und theoretisch begründbaren Differenzierung zwischen diesen Aspekten des-

halb nicht gerecht. Weil eine direkte Übersetzung von Fragebögen keineswegs trivial ist und 

auch wegen möglicher kultureller Unterschiede problematisch sein kann (Hilton & Skrut-

kowski, 2002), stellen wir in der vorliegenden Arbeit mit dem Düsseldorfer Eifersuchtsinven-

tar (DEIFI) die Neuentwicklung eines deutschsprachigen dreifaktoriellen Inventars vor. Es 

verfolgt das Ziel, zwischen der ängstlichen, präventiven und reaktiven Eifersucht bei hetero-

sexuellen Erwachsenen zu unterscheiden. 

 

Itemgewinnung und -selektion 

Zur Gewinnung einer möglichst breiten Ausgangsbasis wurden 18 Erwachsene gebe-

ten, Items für jede der drei Eifersuchtskomponenten zu formulieren. Dabei wurden in einem 

ersten Schritt für jede der drei Komponenten 45 in der Ich-Form formulierte Aussagen gene-

riert, wobei jedes Item einmal in männlicher und einmal in weiblicher Fassung („Part-

ner“/„Partnerin“) formuliert wurde. Die dazugehörige Antwortskala war fünffach gestuft (von 

1 = ‚trifft gar nicht zu’ bis 5 = ‚trifft völlig zu’). Die resultierenden 3 x 45 = 135 Items wurden 

anschließend in einer Vorstudie einer Stichprobe von 346 Personen – 166 Männern und 180 

Frauen – vorgelegt, die sich selbst als heterosexuell einstuften. Ihr Alter lag zwischen 15 und 

65 Jahren (M = 31.60 Jahre, SD = 12.04). 143 (41%) Teilnehmer waren Studierende unter-

schiedlicher Fachrichtungen, 79 (23%) Angestellte bzw. Beamte im mittleren Dienst, 34 

(10%) Angestellte bzw. Beamte im höheren Dienst, 31 (9%) Arbeiter, 23 (7%) Schüler und 

Auszubildende, 15 (4%) Selbständige, 13 (4%) Hausfrauen, und 6 (2%) Pensionäre; weitere 2 

Personen machten keine Angaben zu ihrem Beruf. Die Teilnehmer der Vorstudie verteilten 

sich wie folgt auf unterschiedliche Partnerschaftsformen: 211 (61%) lebten in einer festen 

Beziehung (mittlere Beziehungsdauer in Monaten: 43.94, SD = 43.23), 80 (23%) waren ver-

heiratet (mittlere Ehedauer in Monaten: 243.15, SD = 140.37), und 55 (16%) gaben an, sich 

derzeit in keiner festen Partnerschaft oder Ehe zu befinden. Auf der Basis der Antworten die-

ser 346 Teilnehmer wurde eine Itemselektion vorgenommen, bei der als Kriterien für die 

Aufnahme von Items in die entsprechende Subskala die Itemschwierigkeit, die Trennschärfe 
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und die Ladungsstruktur bei einer Hauptkomponentenanalyse mit Varimax-Rotation herange-

zogen wurden. Der Eigenwerteverlauf (32.9, 9.3, 4.6, 3.0, 2.8, 2.5, 2.4, 2.2, 2.1 usw.) ließ drei 

Hauptfaktoren vor dem Knick im Scree-Plot (Cattell, 1966) erkennen, die als reaktive, ängst-

liche und präventive Eifersucht identifiziert werden konnten. Items, die auf mehreren oder 

keinem der drei Hauptfaktoren luden, wurden ausgeschlossen. Ausgewählt wurden solche 

Items, die eine möglichst hohe Trennschärfe und eine möglichst klare Einfachladung auf dem 

jeweiligen Faktor sowie eine mit Hilfe der Formel von Fisseni (2004, S. 34) für mehrstufige 

Items bestimmten Schwierigkeit zwischen .20 und .80 aufwiesen. Für jeden Faktor wurden 

diejenigen acht Items ausgewählt, die diese Kriterien am besten erfüllten. Trotz dieser eher 

geringen Itemzahl, die einen ökonomischen Einsatz des Verfahrens gewährleisten sollte, wie-

sen alle drei Faktoren zufriedenstellende bis hohe interne Konsistenzen auf (reaktive Eifer-

sucht: Cronbachs � = .87; ängstliche Eifersucht: � = .83; präventive Eifersucht: � = .79). Die 

Interkorrelationen der drei Skalen lagen bei r(reaktiv, ängstlich) = .15 (p < .01), r(reaktiv, präventiv) = .33 

(p < .01),  sowie r(ängstlich, präventiv) = .34 (p < .01). Der vollständige Itemsatz der aus der Itemse-

lektion resultierenden Endfassung des DEIFI ist im Anhang aufgeführt. Die psychometrischen 

Eigenschaften sowie die konvergente und die diskriminante Validität des Verfahrens wurden 

in zwei Folgeuntersuchungen überprüft. 

 

Studie 1 

Studie 1 hatte zum Ziel, die faktorielle Struktur, die interne Konsistenz und die Stabi-

lität des DEIFI zu überprüfen und das Inventar anhand erwarteter Beziehungen zu den Au-

ßenkriterien Ängstlichkeit und partnerschaftliche Bindung zu validieren. Als endogene Kau-

salfaktoren für pathologische Eifersuchtsformen wurden Ängstlichkeit, Bindungsangst sowie 

Bindungsvermeidung untersucht. Angst als zeitlich überdauernde Persönlichkeitseigenschaft 

wurde über die Trait-Skala des State-Trait-Angstinventars (STAI; Laux, Glanzmann, Schaff-

ner & Spielberger, 1981) erfasst. Der Bochumer Bindungsfragebogen (BoBi; Neumann, 

Rohmann & Bierhoff, 2007), eine deutschsprachige Adaptation der Experiences in Close Re-

lationships (ECR) von Brennan, Clark und Shaver (1998), wurde zur Erfassung der partner-

schaftlichen Bindung entlang der beiden Dimensionen Bindungsangst und Bindungsvermei-

dung eingesetzt. Für Personen mit hoher habitueller Ängstlichkeit wurde eine höhere Ausprä-

gung auf der ängstlichen und präventiven Eifersucht erwartet, da diese Eifersuchtsformen 

durch Gefühle der Sorge, des Misstrauens und der Verdächtigung charakterisiert sind. Auch 

ein hoher Grad an Bindungsangst ist durch eine starke gedankliche Beschäftigung mit der 
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Partnerschaft und der Sorge, vom Partner nicht genügend geliebt und beachtet zu werden, 

gekennzeichnet. Hoch Bindungsängstliche sind ständig um die Aufmerksamkeit des Partners 

bemüht und neigen zu anklammerndem Verhalten (Neumann et al., 2007). Für sie wurden 

daher ebenfalls höhere Werte auf den Dimensionen ängstliche und präventive Eifersucht er-

wartet. Da sowohl Ängstlichkeit als auch Bindungsangst wesentliche Bestandteile der ängstli-

chen Eifersucht  sind, wurde zudem für diese beiden Variablen eine noch höhere Korrelation 

zur ängstlichen als zur präventiven Eifersucht erwartet. 

Personen mit hoher Bindungsvermeidung versuchen sich der Nähe des Partners weit-

gehend zu entziehen, da sie davon ausgehen, dass ihr Partner ihnen gegenüber gleichgültig 

oder sogar negativ eingestellt ist. Da hoch Bindungsvermeidende mit ihrer Partnerschaft in 

der Regel weniger zufrieden sind, wurde für sie eine geringere anlassbezogene reaktive Eifer-

sucht erwartet. Aus dem gleichen Grund wurde für die Bindungsvermeidung auch ein gerin-

gerer Zusammenhang zur ängstlichen und zur präventiven Eifersucht als für die Bindungs-

angst und die Traitangst erwartet. 

 

Stichprobe 

Bei den 194 Teilnehmern der Studie 1 (126 Frauen, 65%) handelte es sich ungefähr 

zur Hälfte um Studierende unterschiedlicher Fachrichtungen der Heinrich-Heine-Universität 

Düsseldorf (N = 105, 54%). Von diesen standen 56 Studierende nach einem halben Jahr für 

eine Retestung zur Verfügung. Die andere Hälfte der Stichprobe (N = 89, 46%) setzte sich aus 

berufstätigen Erwachsenen unterschiedlichen Alters zusammen. Das durchschnittliche Alter 

der Gesamtstichprobe lag bei 30.82 Jahren (SD = 11.77, Variationsbreite 18 bis 70 Jahre). Auf 

die verschiedenen Beziehungsformen verteilten sich die Teilnehmer wie folgt: 48 (25%) wa-

ren verheiratet, 97 (50%) lebten in einer festen Partnerschaft, und 48 (25%) waren Singles; 

eine Person machte keine Angabe zu ihrem Beziehungsstatus. Die mittlere Beziehungsdauer 

der Teilnehmer lag bei 86.68 Monaten (SD = 107.05). 

 

Ergebnisse 

Die dreifaktorielle Struktur des DEIFI konnte unter Anlegung des Scree-Kriteriums in 

einer Faktorenanalyse mit Varimax-Rotation repliziert werden (erste drei Eigenwerte: 5.50, 

3.28, 2.17; weitere Eigenwerte: 1.22, 1.18, 1.05, .97 usw.). Insgesamt klärten die drei Haupt-

faktoren 45.63% der Varianz auf. Tabelle 1 zeigt die Item- und Skalenkennwerte. Bis auf eine 

Ausnahme (Item 17) luden alle Items am stärksten auf dem zugeordneten Faktor und erwiesen 
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sich als trennscharf. Die Interkorrelationen der drei Subskalen lagen bei r(reaktiv, ängstlich) = .10 

(n.s.), r(reaktiv, präventiv) = .34 (p < .01),  sowie r(ängstlich, präventiv) = .33 (p < .01). Eine aufgrund 

dieser moderaten Skaleninterkorrelationen alternativ ebenfalls begründbare oblique Rotation 

der Faktoren führte zu einer nahezu identischen Ladungsmatrix. Die mit Cronbachs � berech-

neten internen Konsistenzen fielen für alle drei Eifersuchtsskalen zufriedenstellend aus (reak-

tive Eifersucht: .83; ängstliche Eifersucht: .80; präventive Eifersucht: .80). Die Retestreliabili-

tätskoeffizienten für ein Zeitintervall von 6 Monaten lagen mit Werten zwischen .73 und .85 

ebenfalls für alle drei Subskalen in einem befriedigenden Bereich. 

 

» Tabelle 1 hier einfügen « 

 

Die Korrelationen zwischen dem STAI und dem BoBi sowie den Subskalen des DEIFI 

sind in Tabelle 2 aufgeführt. Wie erwartet ergaben sich signifikante positive Korrelationen 

des STAI-Gesamtwerts sowie der Bindungsangst mit der ängstlichen und der präventiven 

Eifersucht. Mit dem im Anschluss durchgeführten Test für Unterschiede abhängiger Korrela-

tionen von Meng, Rosenthal und Rubin (1992) zeigte sich ebenfalls wie erwartet, dass sowohl 

für Ängstlichkeit (z = 3.70, p < .001) als auch für Bindungsangst (z = 4.95, p < .001) ein höhe-

rer Zusammenhang mit der ängstlichen als mit der präventiven Eifersucht zu beobachten war. 

Bindungsvermeidende Teilnehmer zeigten wie erwartet geringere reaktive Eifersucht. Eben-

falls wie erwartet wurde für Bindungsvermeidung ein geringerer Zusammenhang zur ängstli-

chen und zur präventiven Eifersucht als für Bindungsangst beobachtet (z = 5.44, p < .001 

bzw. z = 2.89, p < .01). Der Erwartung entsprach auch, dass die Bindungsvermeidung gerin-

ger als die Traitangst mit der ängstlichen und der präventiven Eifersuchtskomponente korre-

lierte (z = 3.83, p < .001 bzw. z = 2.25, p = .01). 

 

Studie 2 

Besonders aufschlussreich für die Validierung eines Eifersuchtsinstruments ist der 

Vergleich der selbsteingeschätzten Eifersuchtsneigung mit einer durch den Partner vorge-

nommenen Fremdeinschätzung; denn der Partner ist es schließlich, auf den sich die eifer-

suchtsbezogenen Einstellungen und Verhaltensweisen richten, und er sollte deshalb über diese 

am genauesten Auskunft geben können. Die drei postulierten Eifersuchtsfaktoren sollten sich 

dabei sowohl im Selbst- als auch im Fremdurteil widerspiegeln und diskriminant unterschei-

den lassen. Beides wurde in Studie 2 überprüft. Zum Einsatz kam hierfür das DEIFI in zwei 
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unterschiedlichen Formen: Einerseits sollten die Teilnehmer sich selbst auf den 24 Items im 

Hinblick auf die drei Eifersuchtsfacetten einstufen, andererseits ihren Partner. Zur Erfassung 

des Partnerurteils wurden die Items entsprechend umformuliert. Zusätzlich wurde die konver-

gente Validität des DEIFI mit Hilfe des zweifaktoriellen Eifersuchtsfragebogens (EFB) von 

Bauer (1988) untersucht, welcher nach Schmitt et al. (1995) zum einen Eifersucht als globa-

les, ganzheitliches Konstrukt sowie zum anderen kein Vertrauen als Teilkomponente hiervon 

erfasst. Während alle drei DEIFI-Skalen bedeutsame Zusammenhänge mit der globalen Eifer-

suchtskomponente aufweisen sollten, wurden lediglich für die ängstliche und die präventive 

Eifersucht bedeutsame Korrelationen mit der EFB-Teilkomponente kein Vertrauen erwartet, 

weil die reaktive Eifersucht anlassbezogen auftritt und sich die inhaltliche Überschneidung 

der Inventare deshalb auf die ängstliche und die präventive Eifersuchtskomponente be-

schränkt.  

 Als endogene Kausalfaktoren für pathologische Eifersuchtsformen wurden erneut die 

Bindungsangst und die Bindungsvermeidung mit Hilfe des BoBi (Neumann et al., 2007) er-

fasst. Für beide Konstrukte wurde wieder das gleiche Korrelationsmuster mit dem DEIFI wie 

in Studie 1 erwartet. Zur Erfassung des Selbstwertgefühls wurde die von Collani und Herz-

berg (2003) ins Deutsche übersetzte Fassung der Self-Esteem-Scale nach Rosenberg (1965) 

vorgelegt, da nach White (1981) Selbstwertgefühl und Eifersucht in einer starken Wechsel-

wirkung stehen und eine Bedrohung des Selbstwerts ein erhöhtes Eifersuchtsempfinden medi-

ieren kann (DeSteno, Valdesolo & Bartlett, 2006). Es wurde daher erwartet, dass alle drei 

Eifersuchtskomponenten des DEIFI negativ mit dem Selbstwertgefühl in Zusammenhang ste-

hen. Für die reaktive Eifersuchtskomponente wurde dabei jedoch eine schwächere Korrelation 

mit dem Selbstwertgefühl erwartet, weil reaktive Eifersucht stärker durch exogene Anlässe 

verursacht wird (Rydell & Bringle, 2007). 

 Als weitere Außenkriterien wurden in Studie 2 drei Indikatoren der Partnerschaftsqua-

lität herangezogen: allgemeine Zufriedenheit in der Partnerschaft, sexuelle Zufriedenheit, und 

empfundenes Glück in der Partnerschaft. Zur Messung der allgemeinen Zufriedenheit in der 

Partnerschaft wurde dabei den Teilnehmern das von Hassebrauck (1991) entwickelte Instru-

ment zur Erfassung der Zufriedenheit in Paarbeziehungen (ZIP) vorgelegt. Darüber hinaus 

wurde ein von Rohmann (2000) entwickeltes Item zur Erfassung der Zufriedenheit mit der 

Sexualität in der Partnerschaft vorgegeben. Das empfundene Glück in der Partnerschaft wurde 

über ein von Hahlweg (1979) für seinen Partnerschaftsfragebogen (PFB) vorgeschlagenes 

Item erfasst. Weil in einer mit Zufriedenheit und Glück einhergehenden Partnerschaft das 
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Auftreten eines Rivalen als besonders starke Bedrohung wahrgenommen werden sollte, wurde 

für die drei Indikatoren der Partnerschaftsqualität eine positive Korrelation mit der reaktiven 

Eifersuchtskomponente erwartet; gleichzeitig wurde für qualitativ als hochwertig erlebte 

Partnerschaften eine geringere Tendenz zu unnötiger ängstlicher und präventiver Eifersucht 

vorhergesagt. 

Für Personen mit hoher erlebter Unsicherheit in der Paarbeziehung wurde eine hohe 

ängstliche und präventive Eifersucht erwartet; Vertrauen in den Partner sollte hingegen mit 

geringerer ängstlicher und präventiver Eifersucht einhergehen. Um diese beiden Erwartungen 

zu prüfen, wurde die wahrgenommene Unsicherheit in der Partnerschaft mit Hilfe einer für 

diesen Zweck erstellten deutschen Übersetzung einer fünf Items umfassenden Skala von 

Attridge, Berscheid und Sprecher (1998) erfasst. Das Vertrauen in den Partner wurde über die 

fünf Items umfassende Kurzskala von Buck und Bierhoff (1986) gemessen. 

Eine geringe selbstberichtete Eifersucht kann aufgrund der sozialen Unerwünschtheit 

eifersüchtigen Verhaltens auch das Resultat einer bewussten Eindruckssteuerung sein. Um 

einschätzen zu können, inwieweit das DEIFI für sozial erwünschtes Antwortverhalten anfällig 

ist, wurde deshalb das Balanced Inventory of Desirable Responding (BIDR; Paulhus, 1991) in 

der deutschen Fassung von Musch, Brockhaus und Bröder (2002) eingesetzt. Dieses zweifak-

torielle Inventar erfasst zwei unterscheidbare Teilkomponenten sozialer Erwünschtheit: die 

Tendenz zur Selbsttäuschung (self-deceptive enhancement) sowie die Tendenz zur Fremdtäu-

schung (impression management). Problematisch für das DEIFI wäre, wenn eine geringe 

selbstberichtete Eifersucht im DEIFI mit einer hohen Tendenz zur Fremdtäuschung einher-

ginge, weil dies Zweifel an der Validität der selbstberichteten Eifersucht nahelegte. Da jedoch 

self-deceptive enhancement mit einem hohen Selbstwertgefühl und geringer Ängstlichkeit 

einhergeht (Musch et al., 2002; Paulhus, 1991) und insoweit mit Eifersucht partiell unverein-

bar ist, war für diese Teilkomponente sozialer Erwünschtheit eine geringe oder sogar negative 

Korrelation zu den Eifersuchtsskalen zu erwarten. 

 

» Tabelle 2 hier einfügen « 

 

Stichprobe 

Insgesamt 230 heterosexuelle Paare konnten für die Studie gewonnen werden. 104 

Paare (45%) waren zum Zeitpunkt der Erhebung verheiratet und 126 (55%) lebten in einer 

festen Partnerschaft. Die durchschnittliche Beziehungsdauer der Teilnehmer betrug 141.00 
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Monate (SD = 155.57). Das mittlere Alter der Befragten lag bei 35.78 Jahren (SD = 14.75; 

Variationsbreite 18 bis 83 Jahre). Hinsichtlich der Schulbildung gaben 3 Personen (0.7%) an, 

(noch) keinen Schulabschluss zu haben; 58 (12.6%) gaben einen Volks- oder Hauptschulab-

schluss an, 127 (27.6%) die mittlere Reife/Fachoberschulreife, 159 (34.6%) das Abitur, 111 

(24.1%) einen Hochschul- oder Fachhochschulabschluss, und 2 (0.4%) eine Promotion. Von 

den 460 Befragten waren 4 (0.9%) nicht berufstätig, 12 (2.6%) SchülerInnen, 17 (3.7%) Aus-

zubildende, 96 (20.9%) StudentenInnen, 32 (7%) Hausmänner/-frauen, 75 (16.3%) Arbeite-

rInnen, 103 (22.4%) mittlere Angestellte oder Beamte, 54 (11.7%) höhere Angestellte oder 

Beamte, 36 (7.8%) Selbständige, und 31 (6.7%) RuheständlerInnen. 

 

Ergebnisse 

In einer Faktorenanalyse mit Varimax-Rotation konnte die schon in Studie 1 gefunde-

ne dreifaktorielle Struktur des DEIFI unter Anlegung des Scree-Kriteriums erneut repliziert 

werden (erste drei Eigenwerte: 5.23, 3.27, 2.35; weitere Eigenwerte: 1.23, 1.12, .94 usw.). Die 

dreifaktorielle Lösung klärte 45.20% der Varianz auf. Tabelle 1 führt die Ergebnisse der Ite-

manalyse sowie die Skalenkennwerte auf und macht deutlich, dass das Kriterium einer Ein-

fachstruktur der Ladungsmatrix insgesamt gut erfüllt war; alle Items zeigten ihre höchste La-

dung auf dem theoretisch zugeordneten Faktor. Die Interkorrelationen der drei Subskalen la-

gen bei r(reaktiv, ängstlich) = .24 (p < .01), r(reaktiv, präventiv) = .17 (p < .01),  sowie r(ängstlich, präventiv) = 

.33 (p < .01). Die interne Konsistenz fiel mit Werten zwischen .79 und .83 für alle drei Skalen 

erneut zufriedenstellend aus. 

Tabelle 3 berichtet die für eine multitrait-multimethod-Untersuchung (Campbell & 

Fiske, 1959) relevanten Korrelationen der Eifersuchtsskalen für das Selbst- und das Partnerur-

teil. Die konvergenten monotrait-heteromethod-Validitäten zwischen der Selbsteinschätzung 

und dem Partnerurteil fielen mit r = .57 (reaktive Eifersucht), r = .41 (ängstliche Eifersucht) 

und r = .53 (präventive Eifersucht) ausnahmslos hoch und signifikant aus. Die außerhalb der 

Diagonalen im linken unteren Quadranten von Tabelle 3 liegenden heterotrait-heteromethod-

Koeffizienten fielen in allen der insgesamt 12 Vergleiche mit Werten zwischen .11 und .22 

niedriger aus als die entsprechenden konvergenten Validitäten. Beispielsweise korrelierte das 

Selbsturteil für reaktive Eifersucht mit .57 sehr viel höher mit dem zugehörigen Partnerurteil 

für reaktive Eifersucht als mit dem diskriminanten Partnerurteil für ängstliche Eifersucht (.19) 

und dem Partnerurteil für präventive Eifersucht (.16); die Korrelation zwischen Selbst- und 

Partnerurteil für reaktive Eifersucht fiel außerdem auch sehr viel höher aus als die Korrelation 
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des Partnerurteils für reaktive Eifersucht mit den diskriminanten Selbsturteilen für ängstliche 

Eifersucht (.15) und präventive Eifersucht (.11). Auch das 2. Kriterium von Campbell und 

Fiske (1959) erwies sich damit als erfüllt. Zur weiteren Überprüfung der diskriminanten Vali-

dität wurden im oberen linken und im unteren rechten Quadranten von Tabelle 3 die hete-

rotrait-monomethod-Korrelationen untersucht. Mit nur einer Ausnahme fielen alle der dabei 

durchgeführten 12 Vergleiche – wie von Campbell und Fiske (1959) gefordert – negativ aus, 

was als Beleg für die diskriminante Validität gewertet werden kann; lediglich mit dem Part-

nerurteil für ängstliche Eifersucht korrelierte das diskriminante Partnerurteil für präventive 

Eifersucht mit r = .42 ähnlich stark wie das konvergente Selbsturteil für ängstliche Eifersucht, 

für das eigentlich eine noch höhere Korrelation erwartet worden war (r = .41). Das Muster der 

Merkmalsinterkorrelationen war dabei sowohl innerhalb als auch zwischen den Methoden 

(Selbst- vs. Partnerbericht) gleich; dieses von Campbell und Fiske (1959) eingeführte 4. Kri-

terium der multitrait-multimethod-Validierung erwies sich also ebenfalls als erfüllt. In allen 

Quadranten war die Korrelation zwischen der ängstlichen und der präventiven Eifersucht am 

höchsten, und zwischen der reaktiven und der präventiven Eifersucht am geringsten. 

 

» Tabelle 3 hier einfügen « 

 

Tabelle 2 zeigt die Korrelationen des DEIFI mit den für die Validierung herangezoge-

nen Persönlichkeits- und Partnerschaftsvariablen. Erwartungsgemäß ergaben sich substantiel-

le Korrelationen der EFB-Skala Eifersucht mit allen drei DEIFI-Facetten, während sich signi-

fikante Zusammenhänge der EFB-Skala kein Vertrauen lediglich mit der ängstlichen und der 

präventiven Eifersuchtsfacette des DEIFI zeigten. Beides kann als Beleg für die konvergente 

Validität des Verfahrens gewertet werden. 

Die ängstliche und die präventive Eifersuchtskomponente korrelierten am stärksten 

mit der Bindungsangst, wobei dieser Zusammenhang erwartungsgemäß für die ängstliche 

Eifersuchtskomponente noch etwas stärker als für die präventive Eifersuchtskomponente aus-

fiel (z = 3.32, p < .001). Bindungsvermeidende Teilnehmer zeigten erneut, wie in Studie 1, 

eine geringe reaktive Eifersucht. Ebenfalls wie erwartet wurde für die Bindungsvermeidung 

ein geringerer Zusammenhang zur ängstlichen und zur präventiven Eifersucht als für die Bin-

dungsangst beobachtet (z = 6.48, p < .001 bzw. z = 2.87, p < .01).  

Das Selbstwertgefühl nach Rosenberg korrelierte erwartungsgemäß mit allen drei As-

pekten der Eifersucht. Erwartungsgemäß fiel dabei die Korrelation mit der reaktiven Eifer-



Düsseldorfer Eifersuchtsinventar (DEIFI) 

 13 

suchtskomponente etwas schwächer aus als mit den beiden anderen Eifersuchtskomponenten, 

wie ein geplanter Kontrast für Korrelationen zeigte (z = 5.64, p < .001; Meng et al., 1992, 

Formel 6). 

Die drei Konstrukte zur Erfassung der Partnerschaftsqualität – Zufriedenheit in der 

Partnerschaft, sexuelle Zufriedenheit, empfundenes Glück – korrelierten hypothesenkonform 

ebenfalls mit allen drei Eifersuchtsfacetten. In einer von Zufriedenheit und Glück gekenn-

zeichneten Partnerschaft fiel wie erwartet die anlassbezogene reaktive Eifersucht am stärksten 

aus; die Tendenz zu unnötiger ängstlicher und präventiver Eifersucht war in solchen Partner-

schaften hingegen gering. Für Personen mit hoher erlebter Unsicherheit in der Paarbeziehung 

konnte die erwartete hohe ängstliche und präventive Eifersucht zufallskritisch abgesichert 

werden. Ein hohes Vertrauen in den Partner ging erwartungsgemäß mit geringerer ängstlicher 

und präventiver Eifersucht einher.  

Abschließend wurde der Zusammenhang des DEIFI mit den beiden BIDR-Skalen zur 

sozialen Erwünschtheit (Selbst- und Fremdtäuschung) überprüft. Signifikante negative Korre-

lationen zeigten sich zwischen den Eifersuchtskomponenten und der Selbsttäuschungsskala, 

wobei die Zusammenhänge für die ängstliche und die präventive Komponente am stärksten 

ausfielen (siehe Tabelle 2). Die Fremdtäuschungsskala wies mit den drei Eifersuchtskompo-

nenten nur schwache Korrelationen auf. 

 

Diskussion 

Mit dem DEIFI wurde in der vorliegenden Arbeit ein deutschsprachiges Messinstru-

ment entwickelt, das drei unterscheidbare Komponenten der romantischen Eifersuchtsneigung 

als zeitlich überdauernde Wesenszüge bei heterosexuellen Erwachsenen erfasst. Das DEIFI 

erlaubt die ökonomische Messung der reaktiven, der ängstlichen und der präventiven Eifer-

sucht. In zwei Studien zeigte das DEIFI eine befriedigende psychometrische Qualität. Die 

Items des DEIFI erwiesen sich als trennscharf und zeigten mit nur einer Ausnahme ihre 

stärkste Ladung auf dem zugeordneten Faktor. Alle drei Skalen zeigten zufriedenstellende 

interne Konsistenzen und Retestreliabilitäten. Sie korrelierten in der vorhergesagten Weise 

mit dem Eifersuchtsfragebogen von Bauer (1988), was ihre konvergente Validität belegt. Die 

Korrelationen der DEIFI-Subskalen mit einer Reihe von Außenkriterien erbrachten weitere 

Belege für die konvergente und diskriminante Validität des Verfahrens. Schließlich konnte 

die Konstruktvalidität des DEIFI durch eine multitrait-multimethod-Analyse auf der Basis 

von Selbst- und Partnerurteilen erfolgreich bestätigt werden; alle vier der von Campbell und 
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Fiske (1959) hierfür geforderten Kriterien erwiesen sich als erfüllt. Im Folgenden werden 

deshalb die Zusammenhänge mit den Persönlichkeits- und Partnerschaftsvariablen für jede 

der drei Eifersuchtsfacetten des DEIFI noch einmal separat aufgegriffen und diskutiert.  

Die reaktive Eifersucht ist diejenige Eifersuchtsform, die in Folge eines die Exklusivi-

tät der partnerschaftlichen Beziehung gefährdenden Ereignisses auftritt. Sie ist deshalb stärker 

durch exogene, situationale Faktoren determiniert und steht weniger in Zusammenhang mit 

Aspekten der Persönlichkeit oder der aktuellen Befindlichkeit einer Person. In der vorliegen-

den Arbeit zeigte sich in Übereinstimmung damit für die reaktive Eifersucht im Vergleich zu 

den anderen beiden Eifersuchtskomponenten eine deutlich niedrigere Korrelation mit dem 

Selbstwertgefühl, sowie keine oder nur geringfügige Zusammenhänge mit der Ängstlichkeit 

und der Bindungsangst. Wie zu erwarten, berichteten jene Personen ein höheres Maß an reak-

tiver Eifersucht, die in einer für sie zufriedenstellenden Partnerschaft lebten. Da die reaktive 

Eifersucht als Reaktion auf eine reale Beziehungsbedrohung entsteht, kann sie als normale 

und situationsangepasste Eifersuchtsreaktion angesehen werden. 

Die im Zusammenhang mit der ängstlichen Eifersucht aufkommenden Gefühle, Ge-

danken und Verhaltensweisen basieren demgegenüber nicht notwendigerweise auf real be-

gründeten Ereignissen, sondern können auch durch lediglich imaginiertes Untreueverhalten 

des Partners/der Partnerin gegenüber einem Rivalen/einer Rivalin hervorgerufen werden. Als 

tendenziell selbsterzeugte Eifersuchtsform kann sie daher auch stärker problematische und 

situationsunangepasste Züge annehmen. Dies ist dann der Fall, wenn Individuen sich sehr 

häufig irrationale und unbegründete Gedanken über ein mögliches sexuelles oder emotionales 

Untreueverhalten des Partners machen; solche Gedanken gehen häufig mit einem geringen 

Selbstwert sowie Partnerschaftsproblemem einher (Barelds & Barelds-Dijkstra, 2007). Ent-

sprechende Zusammenhänge wurden auch in der vorliegenden Arbeit gefunden: Personen mit 

einem hohen Selbstwertgefühl berichteten weniger ängstliche Eifersuchtsgefühle. In der zwei-

ten Studie zeigte sich außerdem, dass Personen mit hoher ängstlicher Eifersucht über weniger 

Glück und partnerschaftliche Zufriedenheit berichteten. Personen mit niedrigen ängstlichen 

Eifersuchtstendenzen verfügten hingegen über ein größeres Vertrauen in die Partnerschaft und 

empfanden eine geringere Unsicherheit gegenüber dem Partner. Die Annahme, dass im Ge-

gensatz zur reaktiven Form die ängstliche Eifersucht stärker durch endogene, in der Persön-

lichkeit liegende Wirkfaktoren bedingt ist, findet durch diese Ergebnisse Bestätigung. Erwar-

tungsgemäß ging dabei ein hohes Maß an ängstlicher Eifersucht auch mit einem hohen Maß 

an Traitangst und Bindungsangst einher.  
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Das zentrale Motiv der präventiven Eifersucht ist das Bedürfnis nach Kontrolle und 

Sicherheit. Sie wird daher von manchen Autoren auch als possessive oder besitzergreifende 

Eifersuchtskomponente bezeichnet (Barelds & Barelds-Dijkstra, 2007). Ebenso wie die ängst-

liche Eifersucht kann auch die präventive Eifersucht durch lediglich imaginierte Untreue aus-

gelöst werden. Dabei betreiben Personen mit hoher präventiver Eifersucht einen zum Teil 

erheblichen Aufwand, um den Kontakt ihres Partners mit Personen des anderen Geschlechts 

zu begrenzen. Häufig äußert sich ihr Wunsch nach Kontrolle im Nachspionieren und der ge-

zielten Suche nach Hinweisen auf untreues Verhalten. Ihr Wunsch nach Kontrolle kann aber 

ein solches Ausmaß erreichen, dass sie selbst darunter leiden und gegenüber dem Partner ag-

gressiv werden und Stalking-Verhalten zeigen (Barelds & Barelds-Dijkstra, 2007).  

Inhaltlich sind sich die ängstliche und die präventive Eifersuchtsform insofern ähnlich, 

als für beide eine fehlende Sicherheit kennzeichnend ist, die häufig im Zusammenhang mit 

einem geringen Selbstwertgefühl steht und ursächlich durch dieses gespeist wird (DeSteno et 

al., 2006). Entsprechend ergaben sich in der vorliegenden Untersuchung ähnlich wie für die 

ängstliche Eifersucht auch für die präventive Eifersucht Zusammenhänge mit hoher Ängst-

lichkeit, hoher Bindungsangst, wahrgenommener Unsicherheit in der Partnerschaft sowie 

mangelndem Vertrauen in den Partner. Außerdem zeigte sich, dass eine hohe präventive Ei-

fersucht mit einer geringeren Zufriedenheit in der Partnerschaft einhergeht.  

Durch die Verwendung der deutschen Adaptation des Balanced Inventory of Desirable 

Responding (Musch et al., 2002) wurde geprüft, inwieweit soziale Erwünschtheitstendenzen 

beim DEIFI eine Rolle spielen. Dabei zeigte sich, dass eine Tendenz zur Fremdtäuschung 

(impression management) nicht mit einer geringen selbstberichteten Eifersucht im DEIFI ein-

hergeht; selbstberichtete Eifersucht scheint demnach substantiellen Charakter zu haben und ist 

nicht einfach das Resultat einer bewussten Eindruckssteuerung. Dies kann als Beleg für die 

inhaltliche Validität der Eifersuchtsskalen gewertet werden. Dass Selbsttäuschung (self-

deceptive enhancement) als zweite Komponente sozialer Erwünschtheit negativ mit dem 

Ausmaß selbstberichteter Eifersucht zusammenhängt, könnte darauf zurückgeführt werden, 

dass Selbsttäuschung stark – in der vorliegenden Studie mit r = .46 – mit dem Selbstwertge-

fühl korreliert (Musch et al., 2002; Paulhus, 1991). Falls ein hohes Selbstwertgefühl gegen 

Eifersucht immunisiert, vermag dies die insgesamt negative Korrelation zwischen Selbsttäu-

schung und den verschiedenen Eifersuchtskomponenten zu erklären.  

Trotz der insgesamt befriedigenden psychometrischen Eigenschaften des Verfahrens 

könnte eine Schwäche des DEIFI darin gesehen werden, dass seine Items notwendigerweise 
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geschlechtsspezifisch in jeweils zwei Varianten formuliert sowie für eine heterosexuelle Part-

nerschaft ausgelegt sind. Die Entwicklung zweier paralleler, sich lediglich im Geschlecht un-

terscheidender Testformen war jedoch unvermeidlich, um sperrige und unvertraut klingende 

Formulierungen (z. B. „Person des anderen Geschlechts“ oder „wenn mein/e Partner/in eine/n 

andere/n Frau/Mann geküsst hätte“) zu vermeiden. Außerdem fanden mehrere Studien deutli-

che Unterschiede in der Eifersuchtsneigung von Personen mit unterschiedlicher sexueller Ori-

entierung (z.B. Bringle, 1995; Sheets & Wolfe, 2001). Eine Beschränkung auf heterosexuelle 

Beziehungen erschien deshalb von vornherein sinnvoll. 

Verwendet werden kann das DEIFI angesichts seiner befriedigenden psychometri-

schen Kennwerte sowohl für die Forschung als auch für die diagnostische Praxis. Als For-

schungsinstrument kann das Inventar beispielsweise in Studien zum Einsatz kommen, in de-

nen Eifersucht im Zusammenhang mit Aspekten der Persönlichkeit oder der Partnerschaft 

untersucht wird. In der Praxis könnte das Inventar im Rahmen von Paartherapien zur differen-

zierten Erfassung unterschiedlicher Aspekte des Eifersuchtsgeschehens eingesetzt werden. 
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Anhang 
Instruktion, Items und Auswertung des Düsseldorfer Eifersuchtsinventars (DEIFI) 

„Im Folgenden wird Ihnen eine Reihe von Aussagen präsentiert. Ein Teil der Aussagen bezieht sich auf Sie selbst, ein anderer Teil auf Ihre Partnerbeziehung. Falls Sie momentan keine 
Partnerschaft führen, beziehen Sie bitte die partnerrelevanten Aussagen darauf, wie Sie sich Ihrer Meinung nach in zukünftigen Beziehungen fühlen und verhalten werden. Kreuzen Sie bitte 
auf der 5-stufigen Skala für jede Aussage die Antwortmöglichkeit an, die am ehesten auf Sie zutrifft (von 1 = ‚trifft gar nicht zu’ bis 5 = ‚trifft völlig zu’).“ 
 

� � Items 

1. R– Wenn mein Partner mir von einem Seitensprung berichten würde, könnte ich darüber hinwegsehen.  
2. A Aus Angst verlassen zu werden, erkundige ich mich häufig, wie zufrieden mein Partner mit unserer Beziehung ist. 
3. P– Es fällt mir überhaupt nicht schwer, meinen Partner seinen eigenen Weg im Leben gehen zu lassen. 
4. R Wenn mein Partner mich betrügen würde, könnte ich ihm nie wieder vertrauen. 
5. A Ich befürchte, dass mein Partner sich zu einer anderen Frau körperlich mehr hingezogen fühlen könnte als zu mir. 
6. P– Ich habe überhaupt kein Problem damit, meinem Partner gewisse Freiheiten einzuräumen. 
7. R Wenn mein Partner mir einen One-Night-Stand gestehen würde, wäre ich außer mir vor Zorn. 
8. A Aus Sorge, dass mein Partner eine andere Frau anziehender finden könnte, gebe ich mir besondere Mühe mit meiner äußeren Erscheinung. 
9. P– Ich kann ganz beruhigt schlafen, wenn mein Partner abends alleine ausgeht. 
10. R– Ich habe nichts dagegen, dass mein Partner eng mit anderen Frauen tanzt. 
11. A Ich überlege ständig, ob andere Frauen für meinen Partner ansprechender sind als ich. 
12. P Ich verlange von meinem Partner, dass er keine Freundschaften mit anderen Frauen pflegt. 
13. R Wenn ich meinen Partner beim Flirten erwischen würde, wäre ich sehr erbost. 
14. A Häufig denke ich darüber nach, ob mein Partner mich wirklich liebt. 
15. P– Ich erlaube meinem Partner, auch ohne mich auszugehen und seinen Spaß zu haben. 
16. R– Ich würde meinen Partner nicht verlassen, auch wenn er mich betrogen hätte. 
17. A– Da ich keine Angst habe meinen Partner zu verlieren, sage ich ihm oft, was ich denke. 
18. P Ich bin der Überzeugung, dass Kontrolle ein wichtiger Bestandteil von Partnerschaften ist. 
19. R Ich wäre sehr enttäuscht, wenn mein Partner eine andere Frau geküsst hätte. 
20. A Mich quälen Selbstzweifel, dass ich nicht gut genug für meinen Partner bin. 
21. P Ich glaube, dass das Sprichwort „Vertrauen ist gut, Kontrolle ist besser“ einen wahren Kern besitzt. 
22. R Ich könnte es niemals vergessen, wenn ich meinen Partner bei heimlichen Telefongesprächen mit einer anderen Frau erwischen würde. 
23. A Aus Sorge, meinen Partner an eine andere Frau zu verlieren, frage ich ihn häufig, ob ich ihn noch sexuell zufrieden stelle. 
24. P– Ich unterstütze meinen Partner stets darin, neue Kontakte und Freundschaften – auch zu anderen Frauen – aufzubauen. 
 
Anmerkung. R = reaktive Eifersucht, A = ängstliche Eifersucht, P = präventive Eifersucht. Dargestellt ist der Itemsatz für weibliche Teilnehmer; der parallele Itemsatz für männliche Teil-

nehmer entsteht durch Änderung aller geschlechtsbezogenen Wortformen und wird auf Anfrage von den Autoren zur Verfügung gestellt. Auswertungshinweise: Die mit „–“ gekennzeichne-

ten Items Nr. 1, 3, 6, 9, 10, 15, 16, 17, 24 werden umgepolt. Die Skalenwerte werden durch Aufaddieren der zugehörigen Items gebildet. 



Düsseldorfer Eifersuchtsinventar (DEIFI) 

 21 

Tabelle 1 
Itemkennwerte, Faktorladungen und Skalenkennwerte des DEIFI 

 Studie 1  Studie 2 

Item M SD rit a1 a2 a3  M SD rit a1 a2 a3 

Faktor 1: Reaktive Eifersucht 
1 3.90 1.04 .67 .74    -.04 .25  4.04 1.05 .61 .74    -.06    -.01 
4 3.25 1.23 .51 .66    -.05 .00  3.76 1.13 .66 .78 .04    -.05 
7 3.64 1.23 .58 .71    -.02 .06  3.99 1.18 .58 .68 .09 .09 

10 3.78 1.09 .45 .55 .06 .17  3.69 1.20 .45 .55 .05 .20 
13 3.02 1.07 .58 .65 .20 .24  3.25 1.14 .53 .61 .15 .27 
16 3.45 1.10 .49 .66    -.08    -.10  3.52 1.22 .55 .70 .06    -.17 
19 4.21 1.02 .63 .71 .17 .12  4.19 1.06 .63 .73 .11 .01 
22 3.18 1.17 .54 .64 .05 .17  3.51 1.13 .50 .60 .16 .06 

 M = 28.42, SD = 6.04, � = .83, rtt = .85  M = 29.94, SD = 6.18, � = .83 

Faktor 2: Ängstliche Eifersucht 
2 2.24 1.10 .51 .08 .65 .08  2.16 1.05 .53 .15 .66 .10 
5 2.15 1.04 .56 .03 .69 .05  2.07 1.06 .60 .05 .73 .13 
8 2.61 0.90 .44 .17 .54 .13  2.84 1.04 .29 .19 .35 .13 

11 1.99 0.98 .73 .08 .84 .08  2.05 1.02 .74 .09 .83 .11 
14 2.09 0.96 .47    -.09 .57 .17  2.02 1.03 .52    -.07 .64 .19 
17 2.20 0.96 .20    -.07 .20 .27  2.25 .97 .31 .10 .36 .18 
20 2.04 1.15 .64    -.13 .77 .10  2.02 1.07 .57 .06 .72 .02 
23 1.88 0.91 .58 .08 .72 .16  1.96 1.00 .53 .06 .68 .00 

 M = 17.20, SD = 5.20, � = .80, rtt = .73  M = 17.36, SD = 5.33, � = .80 

Faktor 3: Präventive Eifersucht 
3 2.37 1.09 .46 .07 .01 .60  2.35 1.06 .51 .03 .10 .64 
6 1.92 0.99 .55    -.02 .19 .68  1.91 0.97 .63 .04 .15 .76 
9 1.99 1.11 .65 .20 .15 .75  2.06 1.20 .56 .19 .20 .67 

12 1.59 1.00 .53 .12 .06 .75  1.76 1.01 .48 .11 .26 .56 
15 1.48 0.77 .62 .20 .22 .50  1.59 0.90 .56    -.12 .08 .72 
18 1.59 0.72 .37 .08 .12 .44  1.62 0.84 .45    -.06 .24 .52 
21 2.28 1.00 .45 .17 .22 .50  2.29 1.08 .37 .08 .09 .46 
24 3.05 1.20 .52 .13    -.02 .67  3.03 1.16 .40 .08    -.18 .61 

 M = 16.27, SD = 5.09, � = .80, rtt = .74  M = 16.61, SD = 5.21, � = .79 

 

Anmerkungen. N = 194 (Studie 1) bzw. 460 (Studie 2), M = Mittelwert, SD = Standardabweichung, rit = Trennschärfe, a1 = Ladung auf Faktor 1 (reaktive Eifersucht), a2 = 

Ladung auf Faktor 2 (ängstliche Eifersucht), a3 = Ladung auf Faktor 3 (präventive Eifersucht), � = Cronbachs Alpha, rtt = Retestreliabilität nach 6 Monaten (N = 56). Alle 

Kennwerte beziehen sich auf in Skalenrichtung gepolte Items. Fehlende Daten wurden durch den Itemmedian ersetzt.
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Tabelle 2 

Skaleninterkorrelationen 

 

Anmerkungen. N = 194 (Studie 1) bzw. 460 (Studie 2),  

BIDR = Balancend Inventory of Desirable Responding, * p < .05, ** p < .01, *** p < .001 

 Reaktive 
Eifersucht 

Ängstliche Ei-
fersucht 

Präventive 
Eifersucht 

Studie 1    

State-Trait-Angstinventar    .13    .44***    .15* 
Bochumer Bindungsfragebogen - Angst    .12    .59***    .23** 
Bochumer Bindungsfragebogen - Vermeidung   -.19*    .12   -.05 

Studie 2    

Eifersuchtsfragebogen - Eifersucht    .42***    .58***    .53*** 
Eifersuchtsfragebogen - Kein Vertrauen    .02    .48***    .37*** 
Bochumer Bindungsfragebogen - Angst    .21***    .63***    .41*** 
Bochumer Bindungsfragebogen - Vermeidung   -.10*    .33***    .26*** 
Selbstwertgefühl   -.13**   -.49***   -.29*** 
Allgemeine Zufriedenheit in der Partnerschaft    .13**   -.31***   -.16** 
Sexuelle Zufriedenheit in der Partnerschaft    .13**   -.24***   -.15** 
Empfundenes Glück in der Partnerschaft    .10*   -.34***   -.14** 
Unsicherheit in der Paarbeziehung    .06    .59***    .34*** 
Vertrauen in den Partner    .07   -.33***   -.25*** 
Soziale Erwünschtheit (BIDR - Selbsttäuschung)   -.10*   -.36***   -.23*** 
Soziale Erwünschtheit (BIDR - Fremdtäuschung)   -.03   -.10*    .04 
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Tabelle 3 

Multitrait-Multimethod-Matrix von Selbst- und Partnerurteil (Studie 2) 

 

 

 

 

 

 

 

 

 

 

Anmerkungen. Fettgedruckte Koeffizienten stehen für die konvergenten monotrait-heteromethod-Validitäten. Die heterotrait-heteromethod-Koeffizienten sind au-

ßerhalb der Diagonalen im linken unteren Quadranten dargestellt. Die heterotrait-monomethod-Koeffizienten finden sich im oberen linken und im unteren rechten 

Quadranten; bei den in Klammern befindlichen Werten handelt es sich um die mittels Cronbach � geschätzten Reliabilitäten. 

 Selbsturteil  Partnerurteil 

 reaktiv ängstlich präventiv  reaktiv ängstlich präventiv 

Selbsturteil        
reaktiv (.83)       

ängstlich .24 (.80)      
präventiv .17 .33 (.79)     

Partnerurteil        

reaktiv .57 .15 .11  (.81)   
ängstlich .19 .41 .18  .20 (.81)  
präventiv .16 .22 .53  .19 .42 (.76) 
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