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entity compared to other specific phobias. The etiopatho-
genetic mechanisms and risk factors associated with pure 
animal phobias appear less clear than ever.

Keywords Specific phobia · Animal phobia · 
Epidemiology · Risk factors · Comorbidity · Methodology

Introduction

Continuing research progress is typically characterized by 
differentiation processes. In psychopathology, it includes 
both a move towards dimensional models of mental illness 
[37] and a growing interest on subtypes of mental disor-
ders. Since these complementary processes still are in the 
early stages, their preconditions and implications remain to 
be considered in more detail. Their better assessment is a 
precondition of preparing future diagnostic systems such as 
anticipated by the Research Domain Criteria project of the 
National Institute of Mental Health [14].

The general aim of differentiating diagnoses and sub-
types is to derive homogeneous entities sharing similar 
symptoms, similar etiopathogenetic characteristics and a 
similar therapeutic response. Subtyping is a two-stage pro-
cess. The first stage of subtyping relies on essential crite-
ria such as symptom clusters, alternatively or additionally 
also age at onset, sociodemographic characteristics, sever-
ity, course (e.g. progressive/relapsing–remitting/single epi-
sode), comorbidity patterns, risk factors, etiopathogenetic 
mechanisms (if known) and therapeutic success. The sec-
ond stage of subtyping is less obvious to most scholars but 
is not less important: the operational definition of subtypes 
determines among other things their formal delimitations. 
Basically, there are two competing approaches. The sub-
types can either be defined as exclusive subtypes (e.g. in 
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unipolar and bipolar affective disorders) or as overlapping 
subtypes (e.g. in specific phobias). In exclusive subtyping, 
a person can be categorized in only one way, whereas in 
overlapping subtyping, a person can appear under two or 
several subtypes at the same time. An intermediate solu-
tion is found in attention deficit hyperactivity disorder: 
exclusive subtypes with prevailing main characteristics. 
The coexistence of different operational definitions in the 
Diagnostic and Statistical Manual (DSM) and in the Inter-
national Classification of Diseases (ICD) is indicative of 
lacking awareness of this prerequisite.

It is noteworthy that the choice of operational definitions 
can have consequences that are as far-reaching as those 
associated with the essential features of subtypes. Obses-
sive–compulsive disorder provides an informative example 
[34]. In general, the larger the differences between subtypes 
of a disorder, the greater the consequences of choosing 
between alternative operational definitions. In this study, 
we illustrate such consequences in specific phobia (SP).

SP is one of the most prevalent mental disorders with 
lifetime prevalence rates of 10 % [6] to 35 % [7]. A large 
European study yielded an “expert-based best estimate” of 
the 12-month prevalence rate of 6.4 % [38]. SP symptoms 
generate moderate distress levels compared to symptoms in 
other common mental disorders (CMD) [1]. Well-known 
epidemiological features of SP include a sex ratio of about 
2, an early age at onset, mostly in childhood, and moderate 
comorbidity rates compared to other CMD [6]. However, 
relatively few risk factors have been evaluated and con-
firmed up to now [35].

The DSM-IV and DSM-5 consider five subtypes of 
SP: animal, natural environment, blood–injection–injury, 
situational and other. Both epidemiological [6, 29–31] and 
neuroimaging [16, 25] evidence suggests more or less sub-
stantial differences between animal, environmental and 
other specific phobias. Here, we focused on animal phobia, 
a common and well-characterized subtype of SP, and com-
pared it to the rest of the SPs. We implemented the conven-
tional operational definition of SP subtypes (animal pho-
bias, other SPs), which allows for overlapping categories, 
and contrasted it with the alternative operational definition 
of exclusive SP subtypes (pure animal phobias, other SPs, 
mixed animal and other SPs). In the first instance, subjects 
with SP were divided into two (optionally overlapping) 

categories, and in the second instance into three (neces-
sarily exclusive) categories. We examined the outcomes 
with regard to the most relevant epidemiological param-
eters, risk factors and comorbidity patterns. Thus, not 
specific hypotheses but shifts and adjustments in associa-
tion patterns depending on the operational definitions of 
SP subtypes were in the focus of this study. We replicated 
the analyses in three Swiss data sets, i.e. PsyCoLaus, the 
ZInEP Epidemiology Survey and the Zurich Study.

Materials and methods

The PsyCoLaus sample

The PsyCoLaus study [33] is the psychiatric part of the 
population-based CoLaus study [20]. Participants in 
CoLaus (n = 6736) were randomly selected between 2003 
and 2006 in the city of Lausanne (Switzerland) based on 
the population register of the city. They were assessed at 
an outpatient clinic [20, 27]. The study protocol consisted 
of collecting clinical data and blood samples, as well as 
conducting an interview with a semi-structured question-
naire [27]. One year later, all participants in CoLaus aged 
35–66 years (n = 5535) were invited to participate in Psy-
CoLaus; a total of 3720 individuals (67 %) took part (see 
Table 1) [33]. A major aim of the PsyCoLaus study was to 
record data on the prevalence of threshold and subthreshold 
psychiatric syndromes.

The psychiatric part of the assessment within the PsyCo-
Laus study included the French version of the semi-struc-
tured Diagnostic Interview for Genetic Studies (DIGS) [28, 
32]. The DIGS collects information on a broad spectrum of 
DSM-IV Axis I criteria and, moreover, on the course and 
chronology of comorbid features [33]. The brief phobia 
section of the DIGS was replaced by the corresponding but 
more extensive sections of the Schedule for Affective Dis-
orders and Schizophrenia—Lifetime and Anxiety disorder 
version (SADS-LA) [19], which elicited detailed informa-
tion relating to the DSM-IV criteria for agoraphobia with 
or without panic attacks, social phobias and SPs. The DIGS 
and the SADS-LA figures represent lifetime diagnoses of 
CMD. Inter-rater and test–retest reliability of the French 
version of the DIGS was successfully established for major 

Table 1  Characteristics 
of PsyCoLaus, the ZInEP 
epidemiology survey and the 
Zurich Study

PsyCoLaus ZInEP Zurich Study

Year of interview(s) 2004–2007 2010–2012 1979, 1981, 1986, 1988, 1993, 1999, 2008

N screening – 9829 4547

N sample 3720 1500 591

N after offsetting stratification – 3600 2600

Age range 35–66 20–41 20–50
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mood and psychotic disorders [32] as well as for substance 
use and antisocial personality disorders [8]. Inter-rater and 
test–retest reliability was also successfully established for 
the anxiety sections of the French version of the SADS-LA 
[24].

The ZInEP epidemiology sample

The ZInEP epidemiology survey [2] is a subproject of the 
Zurich Program for Sustainable Development of Mental 
Health Services (ZInEP; German: Zürcher Impulspro-
gramm zur nachhaltigen Entwicklung der Psychiatrie), 
which was designed in order to enhance the development of 
psychiatry in the canton of Zurich (Switzerland). The epi-
demiology survey consists of four components: (1) a brief 
telephone screening, (2) a comprehensive semi-structured 
interview supplemented by self-report questionnaires, (3) 
a series of socio- and neurophysiological tests focusing 
on stress and psychotic symptoms and (4) a longitudinal 
survey. The survey was carried out between August 2010 
and September 2012. For the current article, data from the 
first two study parts were used, which are methodologically 
adapted from the Zurich Study.

First, 9829 subjects representative of the canton of 
Zurich were screened by a computer-assisted telephone 
interview (CATI) using the SCL-27 [21]. The records of the 
screening sample were randomly chosen from the commu-
nal public authority register. The sample was restricted to 
20- to 41-year-old adults with Swiss nationality. In cases 
where the person in question could be reached by tele-
phone, the response rate was 73.9 %. The overall response 
rate was 53.6 %.

After the screening procedure, 1500 participants from 
this initial screening sample were selected at random and 
interviewed in detail by comprehensive face-to-face inter-
view. Of those subjects invited to an interview appoint-
ment, 64.9 % actually showed up. A stratified sample pro-
cedure was applied that included 60 % high-scorers and 
40 % low-scorers scorers (cut-off criterion: 75th percentile 
of the GSI of the SCL-27 [21]) using a shortened version of 
the SPIKE (Structured Psychopathological Interview and 
Rating of the Social Consequences of Psychological Dis-
turbances for Epidemiology) [4]. Diagnoses of CMD were 
computed as 12-month prevalence rates according to DSM-
IV criteria. Exceptions included:

•	 diagnosis of generalized anxiety disorder (GAD) with a 
modified time criterion of one month;

•	 diagnosis of agoraphobia, where the criteria were modi-
fied according to DSM-V (number of symptoms, coding 
of impairment), since the DSM-IV criteria of agorapho-
bia diverged from the common diagnosis scheme;

•	 diagnosis of neurasthenia, which was based on ICD-10 
criteria;

•	 diagnosis of mania/hypomania and bipolar disorders, 
which were adapted to the criteria of the Bridge Study 
[3].

The technical details of the ZInEP epidemiology survey 
have been published in Ajdacic-Gross et al. [2].

The Zurich Study sample

The prospective longitudinal Zurich Study [4, 5] com-
prises a sample of 591 subjects interviewed at seven time 
points from 1979 to 2008. This sample was composed 
of 299 females and 292 males (born in 1958 and 1959, 
respectively). Based on the 85th percentile of the Global 
Severity Index (GSI) of the SCL-90-R [17], the sample 
was stratified in two-thirds of randomly selected high 
scorers and one-third of randomly drawn low scorers. 
Of the original sample, 335 subjects (57 %) participated 
in the last follow-up in 2008. The detailed participation 
rates were: 43 % in all seven interviews; 13 % in six inter-
views; 11 % in five interviews; 9 % in four interviews; 
7 % in three interviews; 9 % in two interviews; and 9 % in 
one interview.

The main instrument in the Zurich Study was the 
Structured Psychopathological Interview and Rating of 
Social Consequences of Psychic Disturbances for Epi-
demiology (SPIKE) [4]. It enables psychiatric diagnoses 
according to the respective version of the DSM criteria 
available at the time of interview. The CMD rates are 
based on aggregated information from up to seven inter-
views. In each interview, the diagnoses were assessed for 
the last 12-month period. The inter-rater reliability and 
validity of the SPIKE have been successfully confirmed 
[22, 26].

Interviewers

In all three studies, the interviews were carried out by 
trained psychologists or psychiatrists. Supervision was 
provided both by the scientific study staff and by senior 
interviewers.

Approval by ethics committees

All studies are in strict accordance with the Declaration 
of Helsinki of the World Medical Association. All stud-
ies were approved by the ethics committees of either the 
university (PsyCoLaus [33]) or local/cantonal committees 
(ZInEP, Zurich Study) concerned. All participants gave 
their written informed consent.
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Weighting

The Zurich Study and the ZInEP sample are both stratified 
samples. Stratification is a common epidemiological strat-
egy used either to oversample a smaller subgroup or, as in 
this case, to save resources [18]. If the stratification were 
offset, the Zurich Study would represent 2600 subjects and 
the ZInEP Epidemiology Survey 3600 subjects. The corre-
sponding design weights are 11.3 in the former and 4.5 in 
the latter study. In the ZInEP Epidemiology Survey, addi-
tional weights were introduced in order to account for non-
response/under-representation according to urbanicity sta-
tus, education level and the weight of a singular sex–birth 
year subgroup within the population of the 20- to 40-year-
old subjects. Statistical analysis of stratified samples 
requires modelling procedures which take the strata and the 
weights into account (see “Statistical analysis” below).

Sociodemographic variables

We included the basic sociodemographic variables sex, age 
and education level. Education level was assessed as a tri-
partite variable (low, medium and high). Since the outcome 
of this variable depends on the age of the interviewee, the 
comparability between the studies is limited. In the Zurich 
Study, we used information gathered at age 20 and differ-
entiated between basic school level, apprenticeship level 
and university-track education. In ZInEP and in PsyCo-
Laus, basic school and apprenticeship level were classified 
as “low” category, pre-university and high-level techni-
cal schools as “medium” category and university level as 
“high” category.

Familial aggregation

The familial aggregation of mental and substance use prob-
lems was assessed in PsyCoLaus by implementing the 
whole family, whereas in ZInEP and in the Zurich Study 
the data related to first-degree relatives.

Childhood adversities

Discrepancies between the studies are also found in respect 
of adversities in childhood and traumatic experiences 
across the lifespan. Childhood adversities were assessed by 
lists in all questionnaires. In ZInEP, we additionally intro-
duced the Childhood Trauma Questionnaire [9].

Statistical analysis

In the statistical analysis, we implemented basic descrip-
tive models, cross-tabulations and regression models. Pro-
gramming and most analyses were carried out with SPSS. 

Adjustment according to the sample stratification was nec-
essary in ZInEP and in Zurich Study, and was performed 
by the SAS survey procedures SURVEYFREQ, SURVEY-
MEANS and SURVEYLOGISTIC. The results were pre-
sented together with confidence intervals and also specific 
formatting in order to assign at the same time conventional 
significance levels (.01 and .05). No corrections for multi-
ple testing were applied.

Results

The outcomes of univariate and bivariate analyses related 
to sociodemographic variables and risk factors in pure sub-
types are displayed in Tables 2, 4 and 6.

The overall prevalence rates of SPs ranged between 
12.1 % (ZInEP—12-month rates) and 21.4 % (Zurich 
Study—aggregated rates across 30 years/seven interviews). 
The figures mostly varied in the mixed subtype (2.9–8.3 %) 
and somewhat less in the pure animal subtype (3.2–5.9 %), 
whereas the other SPs subtype showed congruent rates 
(range 6.0–7.2 %) over all three studies.

The SPs were consistently more frequent in females 
than in males, however again strongly varying by sub-
type. In pure animal phobia and the mixed subtype, the sex 
ratio reached a value of three or above in all studies. It was 
consistently highest in the mixed subtype. In other SPs, it 
ranged between 1.1 and 1.5, not necessarily achieving a 
common statistical significance level. Similarly, the age at 
onset diverged between pure animal phobias (range 7.7–
10.1) versus other SPs (range 15.0–18.7), with the mixed 
type being closer to the former. The results clearly diverged 
less if conventional overlapping SP subtypes were analysed 
instead of exclusive subtypes.

Education level as an indicator of socioeconomic status 
(SES) of the participant’s family showed consistent pat-
terns only with respect to the mixed subtype. However, the 
effects were moderate and achieved common significance 
levels only in the PsyCoLaus study.

The results related to risk factors and comorbidity pat-
terns were shaped by the methodological differences 
between the three studies. Nevertheless, the tables indi-
cate that these associations concentrated in other SPs and 
the mixed subtype. Relevant associations appeared to arise 
only sporadically in pure animal phobias.

Familial aggregation of CMD involved typically pho-
bias and anxiety, but also OCD and affective disorders. The 
mixed subtype attracted more and stronger associations 
than pure animal phobias and other SPs, and also included 
positive associations with substance abuse (ZInEP).

Traumatic experiences in childhood assessed by the 
Childhood Trauma Questionnaire yielded prominent 
associations with other SPs particularly in ZInEP. Other 
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childhood adversities were either associated with the mixed 
subtype or with other SPs without a consistent pattern over 
the three studies. Furthermore, running away from home 
was prominently and consistently associated with the 
mixed subtype.

Also in the analysis of comorbidities (see Tables 3, 5, 7), 
pure animal phobias lacked associations in all three stud-
ies. The focus was again on the mixed subtype and other 
SPs, for which the associations with other anxiety disorders 
and OCD were most outstanding. These associations were 
typically stronger with respect to the mixed subtype than to 
other SPs.

Discussion

This study investigated the consequences of choosing dif-
ferent operational definitions for two large subtypes of 
specific phobia—animal phobias and other SPs. The anal-
yses were replicated in three large Swiss epidemiological 

data sets. On the one hand, we analysed exclusive sub-
types (pure animal phobias, other SPs and the mixed 
subtype) and, on the other hand, conventionally defined 
subtypes, i.e. optionally overlapping subtypes (animal, 
other SPs). The use of exclusive subtypes led to surpris-
ing results with fundamental implications. Across the 
whole range of epidemiological parameters and across 
all three data sets, pure animal and other phobias shared 
no common characteristics at all. The results suggest that 
pure animal and other phobias could represent two com-
pletely different entities. They appear to be more differ-
ent than any average pair of common mental disorders. In 
the following, we will draw preliminary conclusions from 
the findings and in a second step discuss further general 
implications.

Preliminary integration of the findings

Changing the operational definition to pure subtypes in SP 
revealed differences between animal phobias and other SPs 

Table 2  Sociodemographic marker variables and risk factors related to specific phobias (lifetime diagnosis) in PsyCoLaus and calculations 
based on lifetime diagnoses

OR odds ratios, OCD obsessive–compulsive disorder

* Left blank because of 0-cells or low frequencies

Significance levels: p < .05 (bold)

Exclusive subtypes Overlapping subtypes Overall

Pure animal Mixed Pure other Animal Other

Prevalence

 n (rate in %) 129 (3.5) 181 (4.9) 271 (7.3) 310 (8.3) 452 (12.2) 581 (15.6)

Sex

 n (rate in %) males 27 (1.5) 35 (2.0) 113 (6.5) 62 (3.5) 148 (8.5) 175 (10.1)

 n (rate in %) females 102 (5.2) 146 (7.4) 158 (8.0) 248 (12.6) 304 (15.4) 406 (20.7)

 OR females:males (95 % CI) 3.5 (2.3–5.4) 3.9 (2.7–5.7) 1.3 (1.0–1.6) 3.9 (2.9–5.2) 2.0 (1.6–2.4) 2.3 (1.9–2.8)

Age at onset: mean (95 % CI) 8.3 (7.1–9.4) 12.0 (10.4–13.5) 18.3 (16.6–19.9) 10.4 (9.4–11.5) 15.7 (14.5–16.9) 14.1 (13.1–15.1)

Education: n (rate)

 Low 71 (3.6) 114 (5.8) 151 (7.7) 185 (9.4) 265 (13.5) 336 (17.2)

 Medium 34 (3.7) 34 (3.7) 61 (6.7) 68 (7.4) 95 (10.4) 129 (14.1)

 University 24 (3.0) 29 (3.6) 55 (6.9) 53 (6.6) 84 (10.5) 108 (13.6)

Familial aggregation (odds ratios 95 % CI)

 Depression (parents) 1.1 (0.7–1.7) 1.4 (1.0–2.1) 1.3 (1.0–1.8) 1.3 (1.0–1.7) 1.4 (1.1–1.8) 1.3 (1.1–1.7)

 Depression (family) 1.4 (1.0–2.1) 1.1 (0.7–1.5) 1.3 (1.0–1.7) 1.2 (0.9–1.6) 1.2 (0.9–1.5) 1.3 (1.0–1.6)

 Anxiety (family) 1.4 (0.8–2.4) 1.0 (0.6–1.7) 1.8 (1.3–2.6) 1.2 (0.8-1.8) 1.5 (1.1–2.1) 1.6 (1.1–2.1)

 Bipolar disorder (family) 0.8 (0.2–2.5) 0.6 (0.2–1.8) 0.8 (0.3–1.7) 0.6 (0.3–1.5) 0.7 (0.3–1.3) 0.7 (0.4–1.2)

 OCD (family) * 1.8 (0.5–5.9) 0.8 (0.2–3.2) 1.0 (0.3–3.3) 1.2 (0.5–3.0) 0.9 (0.3–2.2)

 Schizophrenia (family) 1.6 (0.5–5.2) 0.7 (0.2–3.1) 1.9 (0.8–4.2) 1.1 (0.4–2.8) 1.4 (0.7–2.9) 1.5 (0.8–2.9)

Childhood adversity (odds ratios 95 % CI)

 Parents beating each other 0.7 (0.4–1.3) 1.5 (1.0–2.1) 1.2 (0.9–1.7) 1.1 (0.8–1.6) 1.3 (1.0–1.7) 1.2 (0.9–1.5)

 Fear from maltreatment by  
parents

0.9 (0.5–1.6) 1.7 (1.1–2.5) 1.7 (1.2–2.4) 1.3 (0.9–1.8) 1.8 (1.3–2.3) 1.6 (1.2.–2.1)

 Run away from home 1.2 (0.5–3.0) 2.7 (1.5–4.8) 0.8 (0.4–1.7) 2.1 (1.3–3.5) 1.6 (1.1–2.5) 1.6 (1.0–2.5)
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that are much greater than believed up to now. Pure animal 
phobias were distinctly preponderant among females and 
showed a particularly low age at onset. Even more impor-
tant: they were marginally associated with any risk factors 
or further covariates—much less than hitherto indicated by 
studies on SP [6]—and displayed almost no comorbidities 
with other mental disorders.

In contrast, other specific phobias displayed neither a 
remarkable sex ratio nor an extreme average age at onset. 
Nevertheless, they were associated with common risk 
factors such as traumatic experiences in childhood and 
engaged in comorbidities mostly with other anxiety disor-
ders. They gave the impression of a disorder that is not too 
different from other anxiety disorders.

In fact, research findings have up to now suggested few 
comorbid associations in animal phobias, for example, with 
depression in a reanalysis of the National Comorbidity Sur-
vey data [12] or with a series of disorders in the Dresden 
Mental Health Study [6]—but a broad network of associa-
tions in other SPs. Among others, environmental and situa-
tional phobias were found to be associated with social pho-
bia [11, 15, 31], agoraphobia [15], GAD [29], separation 
anxiety disorder [11, 29], OCD [31] and PTSD [11]. These 

associations were replicated in this study both in the other 
SPs and in the mixed subtype.

In addition, findings from the neurobiological strand 
of research are in line with serious discrepancies between 
animal and other phobias. The HPA axis seems to not be 
activated in animal (spider) phobias [36]. In addition, dis-
gust sensitivity (or disgust proneness) has been repeatedly 
found to be associated with SPs, in animal (spider) phobia 
notably to a greater extent than fear [13, 39]. A study com-
paring spider and blood–injection–injury phobias found 
that the former was associated with core disgust, i.e. the 
avoidance of infection traits via the oral route, whereas the 
latter was associated with animal reminder disgust [10]. 
Complementarily, the results of this study indicate that the 
discrepancies between pure animal phobias and other SPs 
are far-reaching, i.e. substantial, and not only of quantita-
tive nature.

As a consequence, understanding the mixed subtype 
becomes an additional challenge. Besides selectively shar-
ing characteristics with the pure animal phobias and other 
SPs, the mixed subtype stands out in two ways. First, there 
were more frequent and typically stronger associations 
with risk factors and other disorders, thus indicating a more 

Table 3  Comorbidity patterns in specific phobias in PsyCoLaus; odds ratios and confidence intervals (95 %); and calculations based on lifetime 
diagnoses

MDD major depression disorder; GAD generalized anxiety disorder; OCD obsessive–compulsive disorder; ADHD attention deficit hyperactivity 
disorder, PTSD post-traumatic stress disorder

Significance levels: p < .05 (bold)

Exclusive subtypes Overlapping subtypes Overall

Pure animal Mixed Pure other Animal Other

MDD, single 1.0 (0.7–1.5) 1.1 (0.8–1.5) 1.1 (0.8–1.4) 1.0 (0.8–1.4) 1.1 (0.9–1.4) 1.1 (0.9–1.3)

MDD, recurrent 1.8 (1.2–2.6) 2.1 (1.5–2.9) 1.4 (1.0–1.9) 2.0 (1.5–2.6) 1.7 (1.4–2.1) 1.8 (1.5–2.2)

MDD 1.5 (1.0–2.1) 1.8 (1.3–2.4) 1.3 (1.0–1.7) 1.7 (1.3–2.1) 1.5 (1.2–1.9) 1.5 (1.3–1.8)

Dysthymia 0.8 (0.3–2.3) 1.4 (0.7–2.8) 1.1 (0.6–2.1) 1.2 (0.7–2.1) 1.3 (0.8–2.0) 1.2 (0.7–1.8)

Bipolar disorder I/II 1.3 (0.4–4.3) 2.4 (1.1–5.3) 0.8 (0.3–2.3) 2.0 (1.0–3.9) 1.5 (0.8–2.8) 1.6 (0.9–2.9)

GAD 1.4 (0.5–3.8) 2.7 (1.4–5.4) 2.8 (1.6–5.0) 2.2 (1.2–4.0) 3.1 (1.9–5.0) 2.9 (1.8–4.5)

Agoraphobia 0.9 (0.4–2.2) 6.9 (4.7–10.4) 2.0 (1.2–3.2) 4.3 (2.9–6.2) 4.5 (3.2–6.2) 3.7 (2.7–5.2)

Social phobia 1.7 (1.1–2.7) 2.4 (1.7–3.5) 1.7 (1.2–2.3) 2.2 (1.7–3.0) 2.1 (1.6–2.7) 2.1 (1.7–2.6)

OCD 1.9 (0.6–6.2) 4.8 (2.3–10.1) 1.9 (0.8–4.4) 3.9 (2.0–7.5) 3.4 (1.9–6.5) 3.4 (1.9–6.2)

Panic disorder 0.5 (0.2–1.6) 4.2 (2.7–6.5) 2.3 (1.5–3.6) 2.5 (1.7–3.8) 3.5 (2.5–4.9) 2.8 (2.0–3.9)

Overanxious disorder 1.6 (0.9–2.8) 2.7 (1.8–4.2) 1.4 (0.9–2.2) 2.3 (1.6–3.3) 2.1 (1.5–2.8) 2.0 (1.5–2.8)

Separation anxiety disorder 1.8 (1.0–3.3) 2.7 (1.7–4.3) 1.3 (0.8–2.2) 2.4 (1.7–3.6) 2.0 (1.4–2.8) 2.1 (1.5–2.9)

ADHD 1.2 (0.4–3.4) 3.2 (1.8–5.9) 1.3 (0.7–2.7) 2.4 (1.4–4.2) 2.2 (1.4–3.6) 2.0 (1.3–3.2)

Conduct disorder 0.8 (0.2–2.5) 1.3 (0.6–2.9) 0.6 (0.2–1.5) 1.1 (0.6–2.1) 0.9 (0.5–1.6) 0.9 (0.5–1.5)

Oppositional defiant disorder 0.7 (0.2–2.9) 2.6 (1.3–5.2) 1.0 (0.4–2.4) 1.8 (0.9–3.4) 1.7 (1.0–3.0) 1.5 (0.9–2.5)

PTSD 0.8 (0.3–1.9) 3.7 (2.4–5.7) 1.3 (0.8–2.2) 2.4 (1.6–3.6) 2.4 (1.7–3.4) 2.0 (1.4–2.8)

Bulimia 0.5 (0.1–3.7) 1.5 (0.5–4.3) 1.3 (0.5–3.2) 1.1 (0.4–2.8) 1.4 (0.7–2.9) 1.1 (0.6–2.4)

Alcohol abuse/dependence 0.7 (0.4–1.3) 1.0 (0.6–1.5) 1.1 (0.8–1.6) 0.8 (0.6–1.2) 1.1 (0.8–1.4) 1.0 (0.7–1.3)

Marijuana abuse/dependence 1.2 (0.6–2.4) 0.7 (0.3–1.5) 1.3 (0.8–2.1) 0.9 (0.5–1.5) 1.0 (0.7–1.6) 1.1 (0.7–1.6)

Illicit drugs abuse 1.4 (0.3–6.0) 1.0 (0.2–4.2) 1.4 (0.5–3.9) 1.2 (0.4–3.4) 1.2 (0.5–3.0) 1.3 (0.6–2.8)
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severe subtype and, probably, more extensive involve-
ment of different brain networks. Second, the broad range 
of familial aggregation (ZInEP) and family burden issues 
(Zurich Study) indicated a different and more serious back-
ground. Among others, this also explains associations with 
a variable such as “running away from home”, which at 
first glance appear to be spurious.

Limitations

This study focuses solely on pure animal phobias. Including 
more than one pure subtype results in a rapidly increasing 
number of mixed subtypes, thus requiring either pooling of 
data sets or use of extra-large data sets such as the World 
Health Organization world mental health surveys [23].

Table 4  Sociodemographic marker variables and risk factors related to specific phobias in ZInEP and calculations based on 12-month diagnoses

OR odd’s ratios, ADHD attention deficit hyperactivity disorder, OCD obsessive–compulsive disorder

Significance levels: p < .05 (bold)
a Restricted to first-degree relatives
b CTQ: Childhood Trauma Questionnaire

Exclusive subtypes Overlapping subtypes Overall

Pure animal Mixed Pure other Animal Other

Prevalence

 n (rate in %, weighted) 53 (3.2) 55 (2.9) 112 (6.0) 108 (6.1) 167 (9.0) 220 (12.1)

Sex

 n (rate in %, weighted) males 17 (1.5) 14 (1.0) 52 (5.2) 31 (2.5) 66 (6.2) 83 (7.7)

 n (rate in %, weighted) females 36 (4.8) 41 (4.9) 60 (6.9) 77 (9.7) 101 (118) 137 (16.6)

 OR females:males (95 % CI)  
(weighted)

3.3 (1.5–7.2) 5.3 (2.3–12.3) 1.3 (0.8–2.3) 4.3 (2.4–7.6) 2.0 (2.0–3.2) 2.4 (1.6–3.6)

Age at onset, mean weighted (95 % CI) 7.7 (6.3–9.1) 10.1 (7.0–13.2) 15.0 (12.8–17.3) 8.7 (7.2–10.2) 13.1 (11.5–14.8) 11.5 (10.2–12.8)

Education: n (rate in %, weighted)

 Low 22 (3.2) 27 (3.5) 54 (6.9) 49 (6.8) 81 (10.4) 103 (13.7)

 Medium 24 (3.4) 19 (2.4) 46 (5.4) 43 (5.7) 65 (7.9) 89 (11.1)

 University 7 (2.9) 9 (2.0) 12 (4.3) 16 (4.9) 21 (6.3) 28 (9.2)

Familial aggregationa (weighted, ORs, 95 % CI)

 Hyperactivity 0.6 (0.2–1.6) 1.4 (0.6–3.4) 1.2 (0.6–2.5) 1.0 (0.5–1.9) 1.3 (0.7–2.3) 1.1 (0.6–1.9)

 Specific phobia 2.7 (1.3–5.7) 3.6 (1.7–7.9) 2.1 (1.2–3.7) 3.3 (1.9–5.7) 2.7 (1.7–4.2) 2.9 (1.9–4.3)

 Other anxiety disorders 0.8 (0.3–2.0) 3.4 (1.4–8.2) 2.7 (1.5–4.9) 1.8 (0.9–3.5) 3.1 (1.9–5.2) 2.4 (1.5–3.8)

 Depression 0.9 (0.4–1.8) 1.9 (0.9–4.4) 1.6 (0.9–2.8) 1.3 (0.6–1.7) 1.8 (1.1–2.8) 1.5 (1.0–2.2)

Bipolar disorders 2.0 (0.8–5.0) 1.6 (0.5–6.6) 0.5 (0.2–1.3) 2.0 (0.9–4.3) 0.9 (0.4–2.1) 0.9 (0.4–2.1)

 OCD 2.2 (0.9–5.5) 3.0 (1.2–7.6) 1.7 (0.8–3.6) 2.7 (1.4–5.3) 2.2 (1.2–4.1) 2.4 (1.4–4.0)

 Alcohol abuse 0.7 (0.3–1.9) 1.9 (0.8–4.5) 0.4 (0.2–0.8) 1.3 (0.7–2.4) 0.8 (0.5–1.4) 0.8 (0.5–1.3)

 Illicit drugs abuse 1.7 (0.5–5.5) 2.6 (0.9–7.6) 1.2 (0.6–2.8) 2.2 (1.0–5.0) 1.7 (0.9–3.4) 1.8 (0.9–3.3)

CTQ subscalesb (weighted, ORs, 95 % CI)

 Emotional abuse 1.0 (0.6–1.9) 1.9 (1.1–3.2) 1.5 (1.1–2.0) 1.5 (1.0–2.3) 1.7 (1.2–2.3) 1.6 (1.2–2.1)

 Emotional neglect 0.7 (0.4–1.3) 1.2 (0.7–2.3) 1.6 (1.2–2.1) 1.0 (0.6–1.5) 1.5 (1.1–2.0) 1.3 (1.0–1.7)

 Physical abuse 1.0 (0.3–3.2) 1.6 (0.8–3.2) 1.6 (0.9–2.8) 1.3 (0.7–2.5) 1.7 (1.0–2.7) 1.5 (0.9–2.4)

 Sexual abuse 0.8 (0.4–1.8) 1.3 (0.8–2.2) 1.5 (1.0–2.1) 1.1 (0.7–1.7) 1.5 (1.1–2.0) 1.3 (1.0–1.8)

Other childhood adversity (weighted, ORs, 95 % CI)

 Parents quarrelled often 1.3 (0.6–2.8) 2.2 (0.9–5.7) 1.2 (0.6–2.2) 1.7 (0.9–3.3) 1.5 (0.9–2.5) 1.5 (0.9–2.4)

 Frequently punished or criticized 1.0 (0.4–2.4) 1.5 (0.6–4.2) 1.5 (0.8–2.7) 1.3 (0.6–2.5) 1.5 (0.9–2.6) 1.4 (0.9–2.2)

 Run away from home 1.1 (0.4–2.7) 5.4 (2.1–14.0) 1.2 (0.6–2.5) 2.7 (1.3–5.7) 2.3 (1.2–4.4) 2.0 (1.1–3.5)

 Many friends in school 1.1 (0.5–2.3) 1.4 (0.6–3.1) 0.7 (0.4–1.3) 1.2 (0.7–2.1) 0.8 (0.5–1.4) 0.9 (0.6–1.4)

 Bullied in school 1.7 (0.8–3.8) 1.2 (0.5–2.9) 1.3 (0.7–2.4) 1.5 (0.8–2.7) 1.3 (0.8–2.2) 1.4 (0.9–2.2)

 Quarrels in school 2.3 (0.9–5.4) 1.0 (0.3–3.4) 1.4 (0.6–3.5) 1.6 (0.8–3.4) 1.3 (0.6–2.7) 1.6 (0.9–2.9)

 Often expelled or disregarded 1.2 (0.5–2.6) 1.0 (0.4–2.5) 1.2 (0.6–2.4) 1.1 (0.6–2.0) 1.1 (0.6–2.0) 1.2 (0.7–1.9)

 Afraid of gym or swimming 0.9 (0.4–1.9) 1.9 (0.7–5.2) 2.0 (1.1–3.9) 1.3 (0.6–2.6) 2.1 (1.2–3.6) 1.7 (1.0–2.8)
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The other SP represents a heterogeneous group from 
which the blood–injection–injury (BII) subtype might dis-
play more similarities to pure animal phobias than the other 
subtypes given that disgust is a core feature of both sub-
types [13]. Thus, the BII subtype would lend itself as the 
next candidate for a study comparing pure and mixed SP 
subtypes. However, since the BII subtype is the smallest 
subtype, the biasing effect of its misclassification is limited.

This study used data from three major epidemiologic 
data sets: two of them large and one medium sized. The 
immediate replication of findings compensates for the 
uncertainties of data mining. All information was assessed 
retrospectively and is based on self-reporting, which may 
constitute a source of bias. Self-reporting of the age of 
onset of symptoms and other conditions is subject to tel-
escoping effects, which means that the onset took place 
earlier than reported by the study participants.

The analysis of risk factors was hampered by the differ-
ent instruments and question formats used in the three stud-
ies. Moreover, the studies applied different interview strate-
gies. They took place in different cultural contexts (German 
and French parts of Switzerland) and involved different 
generations with different norms and values.

This study included simple association analyses serv-
ing for preliminary pattern recognition. Thus, we did not 
consider correcting for multiple comparisons. The replica-
tion in three different databases showed that even analyses 
of large samples may produce divergent details, the basic 

patterns remained. More complex and detailed modelling 
still remains to be done.

Conclusions and outlook

Conceptualizing subtypes requires introducing both an 
intensional and an operational definition. Diagnostic manu-
als and classification systems in psychiatry have paid lit-
tle attention to the latter. This study on SP illustrates that 
the choice between alternative operational definitions (in 
this instance, differentiating between exclusive vs. over-
lapping subtypes) can make a big difference. Pure animal 
phobias turned out to be a quite different entity from other 
SPs. Pure animal phobias and other SPs might be a particu-
larly revealing example, similar to pure and mixed OCD 
subtypes [34]. Nevertheless, it should be general practice 
to explicitly justify in any instance not only the intensional 
but also the operational definition of proposed subtypes.

This study opens the door to several new specific 
research questions. Above all, the etiopathogenetic mecha-
nisms and risk factors associated with pure animal phobias 
now appear less clear than ever. Moreover, further research 
with large data sets needs to show whether the differentia-
tion between pure subtypes in SP is also fruitful in those 
other than animal phobias.

Last but not least, the findings prompt a series of gen-
eral questions. First, since pure animal phobias are that dif-
ferent from the mixed SP subtype, research done so far on 

Table 5  Comorbidity patterns in specific phobias in ZInEP; odds ratios and confidence intervals (95 %); and calculations based on 12-month 
diagnoses

MDD, major depression disorder, UP unipolar depression, GAD generalized anxiety disorder, OCD obsessive–compulsive disorder

* Left blank because of 0-cells or low frequencies

Significance levels: p < .05 (bold)

Exclusive subtypes Overlapping subtypes Overall

Pure animal Mixed Pure other Animal Other

MDD 0.7 (0.3–1.8) 1.3 (0.6–2.8) 2.7 (1.4–5.2) 1.0 (0.6–1.8) 2.3 (1.8–3.9) 1.8 (1.1–3.0)

UP 0.5 (0.2–1.2) 0.7 (0.3–1.6) 2.7 (1.3–5.6) 0.6 (0.3–1.1) 2.0 (1.0–3.7) 1.5 (0.9–2.8)

Bipolar disorder 1.9 (0.4–9.1) 9.3 (2.1–41.0) 1.2 (0.4–3.4) 5.7 (1.7–19.0) 3.9 (1.2–12.1) 3.6 (1.3–9.9)

Dysthymia * 0.7 (0.1–5.4) 2.5 (0.7–8.4) 0.3 (0.0–2.4) 1.9 (0.6–5.8) 1.3 (0.5–4.1)

Neurasthenia 0.8 (0.3–2.7) 1.5 (0.6–3.6) 2.5 (1.0–6.4) 1.1 (0.6–2.4) 1.8 (1.1–4.8) 1.9 (0.9–3.8)

GAD 0.8 (0.3–2.8) 1.7 (0.6–5.0) 1.1 (0.5–2.4) 1.3 (0.6–2.9) 1.4 (0.7–2.6) 1.2 (0.7–2.2)

Agoraphobia * 4.9 (1.9–13.2) 6.9 (2.8–16.8) 2.2 (0.9–5.6) 7.7 (3.3–18.2) 5.4 (2.3–12.5)

Social phobia 1.0 (0.3–3.7) 1.0 (0.3–3.1) 2.2 (1.1–4.7) 1.0 (0.4–2.4) 1.9 (1.0–3.6) 1.6 (0.9–3.0)

OCD 1.3 (0.4–4.8) 4.2 (1.6–10.5) 1.3 (0.5–3.4) 2.7 (1.3–5.8) 2.3 (1.1–4.6) 2.1 (1.1–4.0)

Panic disorder 0.3 (0.0–2.3) 1.0 (0.3–4.0) 1.5 (0.5–4.2) 0.6 (0.2–2.0) 1.3 (0.5–3.3) 1.0 (0.4–2.4)

Binge eating 0.7 (0.1–5.7) 6.2 (1.2–33.2) 4.9 (1.4–17.2) 3.3 (0.7–14.5) 6.6 (2.2–20.2) 5.1 (1.7–15.1)

Daily smoking 1.5 (0.7–3.2) 1.6 (0.7–3.5) 0.9 (0.6–1.6) 1.6 (0.9–2.7) 1.1 (0.7–1.8) 1.2 (0.8–1.8)

Alcohol abuse/dependence 0.8 (0.3–2.4) 1.5 (0.5–4.5) 1.1 (0.4–2.9) 1.1 (0.5–2.6) 1.2 (0.6–2.7) 1.1 (0.6–2.2)
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animal phobia needs to be re-evaluated. Depending on the 
proportions of the pure and the mixed subtype, the results 
might allow for different conclusions. Second, it is not 
clear which research strategy will be more promising in 
the future, i.e. whether pure or mixed subtypes are better 
suited to advance our understanding of the etiopathogenesis 
of phobias and other mental disorders and, thus, should be 
investigated first. Third, it is not sure whether the prelimi-
narily established mechanisms are fully transferable, since 

it cannot be excluded, that the pure and the mixed subtypes 
imply different etiopathogenetic mechanisms and also 
partly different neurobiological backgrounds. Fourth, the 
proximity of pure subtypes and unimorbid diagnoses sug-
gests that it might be interesting to raise all these questions 
with respect to unimorbid diagnoses, i.e. beyond SP and 
OCD.

Table 6  Sociodemographic marker variables and risk factors related to specific phobias in the Zurich Study 1979–2008; and calculations based 
on aggregated 12-month diagnoses from seven interviews

* Left blank because of 0-cells or low frequencies

Significance levels: p < .05 (bold)

Exclusive subtypes Overlapping subtypes Overall

Pure animal Mixed Pure other Animal Other

Prevalence

 n (rate in %, weighted) 29 (5.9) 61 (8.3) 54 (7.2) 90 (14.2) 115 (15.5) 144 (21.4)

Sex

 n (rate in %, weighted) males 5 (2.8) 18 (3.8) 26 (6.9) 23 (6.6) 44 (10.7) 49 (13.5)

 n (rate in %, weighted) females 24 (8.8) 43 (12.6) 28 (7.6) 67 (21.5) 71 (20.2) 96 (29.1)

 OR females:males (95 % CI) 
(weighted)

3.4 (1.0–11.7) 3.6 (1.4–9.5) 1.1 (0.4–2.7) 3.9 (1.8–8.5) 2.1 (1.1–4.2) 2.6 (1.4–4.9)

Age at onset: mean (95 % CI) 9.4 (3.9–14.9) 12.1 (8.1–16.1) 18.7 (15.3–22.1) 11.2 (8.1–14.4) 15.2 (12.4–18.1) 14.0 (11.5–16.6)

Education: n (rate in %, weighted)

 Low 19 (4.6) 46 (10.2) 36 (5.5) 65 (14.7) 82 (15.7) 101 (20.3)

 Medium 7 (12.0) 7 (4.3) 9 (12.5) 14 (16.3) 18 (16.8) 23 (28.9)

 University 3 (5.5) 8 (4.3) 9 (9.2) 11 (9.8) 17 (13.5) 21 (19.3)

Familial aggregation (weighted, ORs 95 % CI)

 Parents mentally ill 1.1 (0.2–5.3) 1.3 (0.5–3.5) 1.7 (0.6–5.0) 1.3 (0.5–3.0) 1.5 (0.7–3.4) 1.5 (0.7–3.1)

 Phobias 3.0 (1.0–9.1) 3.3 (1.4–8.0) 0.6 (0.2–1.9) 3.7 (1.8–7.6) 1.8 (0.9–3.7) 2.4 (1.3–4.5)

 Anxiety 1.2 (0.3–4.0) 3.0 (1.2–7.2) 1.8 (0.6–4.9) 2.3 (1.1–4.8) 2.7 (1.3–5.4) 2.3 (1.2–4.5)

 Panic 1.5 (0.3–9.8) 2.1 (0.5–8.8) 1.2 (0.2–8.3) 2.0 (0.6–6.7) 1.8 (0.5–6.1) 1.9 (0.6–5.6)

 Depression 1.2 (0.4–3.7) 1.5 (0.6–3.4) 2.6 (1.0–6.9) 1.4 (0.7–2.8) 2.0 (1.0–3.9) 1.9 (1.0–3.4)

 Hypomania 1.0 (0.3–3.5) 3.2 (1.3–7.7) 2.3 (0.8–6.2) 2.2 (1.0–4.8) 3.2 (1.5–6.5) 2.6 (1.3–5.1)

 Alcohol abuse 1.8 (0.4–9.3) 1.5 (0.5–4.6) 0.2 (0.1–0.6) 1.7 (0.7–4.4) 0.8 (0.3–2.2) 1.0 (0.4–2.5)

 Illicit drugs abuse 0.1 (0.0–1.1) 3.1 (0.8–11.5) 0.2 (0.1–0.9) 1.9 (0.5–7.0) 1.6 (0.5–5.6) 1.2 (0.4–4.1)

 Smoking 0.5 (0.1–2.0) 1.1 (0.4–2.9) 0.4 (0.1–1.0) 0.8 (0.4–1.9) 0.6 (0.3–1.3) 0.6 (0.3–1.1)

Adversities in family (weighted, ORs 95 % CI)

 Run away from home * 2.7 (0.4–17.6) 0.2 (0.0–1.6) 1.7 (0.3–10.7) 1.5 (0.3–8.8) 1.1 (0.2–6.3)

 More severely punished than others 1.2 (0.2–8.1) 4.4 (1.6–12.4) 0.2 (0.1–0.6) 3.5 (1.4–9.0) 2.1 (0.9–5.4) 2.0 (0.8–4.9)

 Parents did not care enough 1.1 (0.2–6.2) 1.6 (0.5–4.8) 1.6 (0.5–5.4) 1.5 (0.6–3.9) 1.7 (0.7–4.2) 1.7 (0.7–3.8)

 Quarrels between parents 1.6 (0.4–7.0) 5.4 (2.2–13.6) 0.6 (0.2–2.2) 4.3 (1.9–9.7) 2.8 (1.3–6.0) 2.8 (1.3–5.7)

Other adversity (weighted, ORs 95 % CI)

 Afraid of gym or swimming 2.5 (0.6–10.8) 3.3 (1.2–8.9) 1.0 (0.3–3.7) 3.5 (1.4–8.5) 2.3 (1.0–5.5) 2.8 (1.2–6.3)

 Expelled or unpopular (youth) 1.2 (0.2–7.6) 3.3 (1.1–9.5) 1.0 (0.2–4.2) 2.7 (1.0–7.1) 2.4 (0.9–6.0) 2.3 (0.9–5.4)
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