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Abstract Blood–injection–injury (BII) phobia is a

chronic and debilitating disorder, which has largely been

neglected in the child literature. The present paper briefly

reviews the aetiology of specific phobias with particular

attention to BII and provides an integrated developmental

model of this disorder in youth. Evidence-based treatments

for child-specific phobias are discussed, and the develop-

ment of a modified one session treatment (OST) approach

to enhance treatment outcomes for BII phobia in children

and adolescents is described. This approach is illustrated in

two children with a primary diagnosis of BII phobia. The

cases illustrate the unique challenges associated with

treating BII in youth and the need for a modified inter-

vention. Modifications included addressing the role of pain

(e.g., psychoeducation, more graduated exposure steps) and

disgust (e.g., disgust eliciting exposure tasks) in the

expression of the phobia and fainting in the maintenance of

this phobia. Moreover, it is recommended that parents be

more actively involved throughout treatment (e.g., educa-

tion session prior to OST, contingency management

training, guidance regarding planning exposure tasks fol-

lowing treatment) and for families to participate in a

structured e-therapy maintenance programme post-

treatment.
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Introduction

Specific phobia are one of the most common psychological

disorders in children and adolescents, and they tend to have

an early onset and are highly heterogeneous including

animal (e.g., dogs, spider), natural environment (e.g.,

darkness, heights, water), blood–injection–injury (BII)

(e.g., seeing blood, injections, being injured), situations

(e.g., flying, elevators, enclosed spaces), and other (e.g.,

costume characters, illness, loud noises) subtypes. BII

phobia is a particularly chronic and debilitating specific

phobia that affects children, adolescents, and adults; how-

ever, it is one of the least well-understood subtypes. The

disorder is characterised by fear and avoidance of seeing

blood or an injury, or receiving an injection, or other

invasive medical procedure (American Psychiatric Asso-

ciation (APA) 2013). Phobic avoidance of situations rela-

ted to blood, injections, and injury is often associated with

serious health consequences and impairment due to

avoidance of seeing a doctor when ill, having immunisa-

tions, receiving medical treatment for diagnosed illnesses,

and having operations and dental treatment (Marks 1988;

Öst 1992; Öst and Hellström 1997). Moreover, individuals

with BII phobia may also avoid certain career paths (e.g.,

nursing, medicine) and travel for fear of receiving neces-

sary vaccinations (Öst and Hellström 1997; Öst et al.

1992). The disorder is associated with a complex clinical

presentation and is thought to be distinct from other phobia

types in that individuals often present with a unique

physiological response (e.g., fainting). Moreover, the role
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of disgust is implicated in BII phobia, a correlate shared

only with small animal phobias, such as spider phobia.

To date, the clinical phenomenology, assessment, and

treatment of BII phobia have largely been neglected in the

child literature despite the fact that the disorder is not

uncommon—affecting between 0.8 and 1.5 % of children

and adolescents, and as many as 3–4.5 % of adults. Ret-

rospective reports of adolescents and adults suggest that

BII phobia typically has its onset prior to 10 years of age

(Bienvenu and Eaton 1998; Burstein et al. 2012; Essau

et al. 2000; Öst and Hellström 1997), highlighting the

persistent nature of the disorder and the need for inter-

ventions during childhood. Surprisingly, however, there are

no evidence-based treatments for youth with BII phobia at

this time. Therefore, the present paper aims to briefly

review the aetiology of specific phobia with a focus on BII

phobia and to propose an integrated developmental model

of BII phobia in children and adolescents. The current

status of treatments for youth is discussed, and case illus-

trations are used to describe the development of a case

formulation-driven, intensive cognitive behavioural treat-

ment for BII phobic youth.

Vulnerability Factors Associated with Specific

Phobia

Specific phobias have a complex aetiology that is multi-

determined (King et al. 2004). Genetic influences, aberrant

brain processes, temperament, parenting, learning experi-

ences, evolutionary preparedness, cognitive biases, and

avoidance are all factors thought to be involved in the

development and maintenance of a specific phobia (Cowart

and Ollendick 2013; Ollendick and Muris 2015). In addi-

tion to the above, BII phobia is proposed to have a number

of unique factors, in comparison with other phobia sub-

types, that are implicated in its onset and course. Vulner-

ability factors associated with specific phobia in childhood

are reviewed, highlighting the degree to which these factors

may be implicated in BII phobia.

Evolutionary Preparedness

The non-associative model of fear acquisition proposes that

some fears, such as a fear of heights, snakes, spiders, and

blood, are biologically prepared for through evolution

(Menzies and Clarke 1995). According to this model, these

fears do not require critical learning experiences because

they have been passed on to us from our ancestors (e.g.,

genetically encoded) in as much as they were evolution-

arily adaptive and necessary for survival. For example, a

fear of blood may be characterised as an evolutionarily

adaptive fear. The model, however, has been criticised

(Muris et al. 2002), as it cannot on its own account for the

development of a specific phobia. Rather it has been sug-

gested that we inherit a vulnerability to be vigilant towards

these objects and stimuli (e.g., blood, spiders, heights);

however, in some children and adults, this vigilance and

fear becomes pathological in nature through a complex

interaction of biological vulnerability, temperament, and

social learning experiences (Muris et al. 2002).

Genetics

Family and twin studies have found a genetic contribution

to the development of specific phobia. First-degree rela-

tives of adults with a specific phobia are at significantly

higher risk of developing their own specific phobia (31 %)

in comparison with the first-degree relatives of controls

with no psychiatric diagnoses (11 %; Fyer et al. 1990).

Moreover, children of parents with a specific phobia have

been found to be at increased risk for the development of a

specific phobia but only for the phobia displayed by their

parent (Fredrikson et al. 1997; Fyer et al. 1995). In relation

to BII phobia specifically, Öst (1992) reported that 61 % of

blood injury phobic adults and 29 % of injection phobic

adults reported having a first-degree relative with the same

fear, which was significantly higher than other phobia types

(e.g., animal, dental, and claustrophobics). Moreover, Van

Houtem et al. (2013) recently conducted a review and

meta-analysis of 10 adult twin studies to examine differ-

ences in the heritability of the varying phobia subtypes.

The highest heritability rates were found for BII phobia

ranging from 28 to 63 %, followed by animal phobia at 22

to 44 %. Thus, BII phobia is often present in parents as

well as their children, perhaps more so than in other phobia

subtypes.

Neurobiology

Neuroimaging studies over the past 20 years have exam-

ined area-specific changes in metabolic activity in the brain

which underlie aberrations in the processing of fear. In a

recent review, Del Casale et al. (2012) concluded that

phobic individuals show abnormal activation of brain

areas, such as the amygdala, anterior cingulate cortex,

thalamus, and insula—all of which are associated with the

emotional perception and early amplification of fear.

Moreover, they found that following exposure to phobic

stimuli, brain areas in the prefrontal cortex, which regulate

fear, are less activated in individuals with a specific phobia

in comparison with healthy controls. Hence, in terms of

brain structure, sufferers of specific phobia appear to be

more easily and strongly aroused when confronted with

phobic stimuli and are less able to regulate their arousal.

Across the phobia types there appear to be shared neural

correlates and also some distinct neural substrates relevant
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to the different phobia types. Caseras et al. (2010) com-

pared the neural responses of BII phobic adults (n = 12),

spider phobic adults (n = 14), and healthy controls

(n = 14) during the presentation of phobia-relevant stimuli

using functional magnetic resonance imaging (fMRI). BII

adults showed increased activation in the thalamus and

visual/attention areas (occipito-temporo-parietal cortex) in

comparison with the spider phobic adults and healthy

controls. While providing interesting findings in relation to

the brain circuits involved in specific phobia, neuroimaging

studies have predominantly been carried out with animal

phobic adults (particularly spider subtype); therefore, fur-

ther research is needed in order to investigate fear pro-

cessing across the different phobia subtypes and,

particularly so, in youth.

Temperament

Existing research suggests that temperament is associated

with the development of a specific phobia (Ollendick and

Muris 2015). Behavioural inhibition is a temperamental

characteristic, which is described as a tendency to

demonstrate distress, fear, and avoidance when confronted

with unfamiliar situations, persons, and objects. It is

believed to be inherited, is observed in 10–15 % of chil-

dren (Kagan et al. 1984), and appears to be a risk factor for

the development of both phobic and anxiety disorders

(Kagan et al. 1984). Biederman et al. (1990, 1993) found

that behaviourally inhibited young children (2–8 years)

were more likely to have anxiety disorder, including

specific phobia, in comparison with uninhibited children.

Moreover, Muris et al. (1999) examined the relationship

between self-reported behavioural inhibition in a commu-

nity sample of older children (N = 152; 12–14 years) and

anxiety and depressive symptoms. Youth were provided

with a definition of behavioural inhibition and were asked

to classify themselves as low, medium, or high in this

temperamental characteristic. Following this, they com-

pleted a range of self-report measures including scales

assessing symptoms of specific phobia (e.g., animal,

environmental, BII and situational). In comparison with the

low- and middle-behavioural-inhibition groups, children in

the high-behavioural inhibition group endorsed specific

phobia symptoms more frequently. The degree to which

behavioural inhibition is associated with BII phobia in

children and adolescents, relative to the other phobia sub-

types, has not yet been explored.

Parenting

Parenting practices and parental psychopathology are also

believed to be involved in the development and mainte-

nance of childhood anxiety disorders including samples of

youth with specific phobias. Parents of anxious youth have

been found to have a more intrusive and overprotective

parenting style (Breinholst et al. 2012; Gar and Hudson

2009). Parents with this style may prevent their child from

engaging in age-appropriate activities and responsibilities.

They are also more likely to intervene and attempt to

protect their child from new, difficult, or anxiety-provoking

situations. In regards to phobic youth, this may involve

accommodating and reinforcing their child’s phobic

avoidance. Hence, children do not have the opportunity to

develop coping skills in fear-inducing situations, and also

do not gather evidence that disconfirms their threat

expectancies and low self-efficacy in dealing with their

fears (Bögels and Brechman-Toussaint 2006; Breinholst

et al. 2012; Hudson and Rapee 2001, 2002). Parental

anxiety and other psychopathology can also influence the

development and maintenance of childhood-specific phobia

through modelling and reinforcement of anxious and

avoidant behaviour, which can be accounted for by social

learning experiences. The actions and instructions given by

an anxious parent in anxiety-provoking situations may also

convey to the child that the situation is threatening and

therefore needs to be avoided (Bögels and Brechman-

Toussaint 2006). Existing research has found that anxious

children, in comparison with non-anxious children, tend to

have parents who encourage avoidance (Dadds et al. 1996;

Ginsburg et al. 2004). Unfortunately, these studies have

been conducted with transdiagnostic anxious samples with

no studies to date specifically examining parental rearing

factors in youth with specific phobia or BII.

Learning

According to Rachman (1976, 1977), there are three

learning pathways associated with the development of a

specific phobia: direct/classical conditioning, vicarious

conditioning (modelling), and negative information trans-

mission. Classically conditioned phobias are acquired

through a direct negative experience with the phobic

object/situation. Fear develops when a neutral stimulus

becomes associated with an aversive outcome (uncondi-

tioned stimulus), such that the neutral stimulus takes on its

aversive properties (becoming a conditioned stimulus). The

likelihood of a conditioned fear developing is dependent

upon the intensity of fear/pain experienced in the presence

of the stimuli and/or the frequency and repetition of the

association between the conditioned stimulus and fear/pain.

An example of a direct/classically conditioned phobia

would be a child who has a painful vaccination and goes on

to develop an injection phobia. Consistent with this, many

BII phobic adults report that a painful experience preceded

the onset of their fear (Öst 1991, 1992). The direct/classical

conditioning pathway to phobia acquisition assumes that a
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person has had a direct negative experience with the phobic

stimulus; however, this is not always the case and indi-

viduals can develop a phobia despite having no direct

contact with the phobic object. In these individuals, indi-

rect pathways play a crucial role in fear acquisition. A

phobia may be acquired vicariously through modelling and

observation of other’s anxious behaviour. An example of

this type of phobia acquisition would include a child who

develops a blood phobia after watching their mother dis-

play a fearful reaction while having a blood test. Negative

information transmission is the third learning pathway

proposed to be associated with specific phobia acquisition.

A child may acquire a phobia through hearing or reading

negative information about an object/situation. For exam-

ple, a child might develop an injection phobia after hearing

a peer talking about being held down and forcibly given an

injection. Evidence for these pathways has been established

in children with specific phobia (King et al. 1997; Mer-

ckelbach et al. 1996), as well as adults with BII phobia (Öst

1991); however, this pathway has not been directly asses-

sed among youth with BII.

Cognitive Biases

A large body of research has found that various cognitive

biases are associated with the development and mainte-

nance of specific phobias. Experimental studies with chil-

dren and adults have demonstrated that phobic and anxious

individuals are hypervigilant to threatening stimuli and

allocate their attention towards threatening stimuli relative

to neutral stimuli (Bar-Haim et al. 2007; Cisler and Koster

2010). Furthermore, these individuals may have more dif-

ficulty disengaging their attention away from threatening

stimuli (Fox et al. 2001). This phenomenon is known as

attentional bias. These biases are activated when initially

confronted with a feared object or situation, and as such,

have a distorting effect on further information processing

(Muris and Field 2008). Attentional biases have been

observed in both anxious adults (Armstrong et al. 2013;

Mogg and Bradley 2006) and anxious children (Waters

et al. 2014a, b). In regards to adults with BII phobias,

findings relating to attentional biases have been mixed

(Armstrong et al. 2013; Haberkamp and Schmidt 2014).

There is some evidence to suggest that BII phobia may be

associated with a vigilance avoidance pattern whereby

individuals are initially vigilant and then rapidly disengage

from the stimuli. Hence, individuals with BII phobias may

exhibit shorter fixations or glances towards threat (Mogg

et al. 2004). In a recent study, Armstrong et al. (2013)

found that high injection fearful (n = 33) adults oriented to

injection-related images more often than low injection

fearful (n = 32) adults. However, they did not orient to

injection images more frequently than other emotional

images (e.g., attack, appetitive and neutral). Consistent

with a vigilance avoidance pattern, high injection fearful

adults rapidly disengaged from injection images after ini-

tially seeing them. Overall, they also looked at the injection

images significantly less frequently than the other emotive

images. This pattern was not observed in the low injection

fearful group. Finally, attentional avoidance of injection

threat was found to predict avoidance during an injection

behavioural avoidance task (BAT). A weakness of existing

literature in the area is that studies have predominantly

used BII fearful samples, determined by the use of self-

report data only. Few studies have examined attentional

bias in BII phobic adults who have been diagnosed using

structured clinical interviews.

Only a few studies exist that have examined attentional

bias in children with specific phobia. Waters et al. (2014a)

investigated differences in attentional biases in 435 chil-

dren (5–13 years) who had either a principal fear disorder,

including specific phobia, social phobia and separation

anxiety disorder (n = 158) or a principal distress disorder

which included generalised anxiety disorder (n = 75), as

well as a healthy control group (n = 202). Youth with a

principal fear diagnosis (e.g., specific phobia) were found

to have a significant bias away from threat faces relative to

neutral faces when compared to those in the principal

distress disorder and healthy control groups. Attentional

biases in youth with BII specifically have not yet been

examined.

Other cognitive biases, such as interpretation biases,

have also been implicated in the development and main-

tenance of specific phobias. Children and adults with

specific phobia have been found to overestimate or inflate

the association between phobia-related stimuli and nega-

tive outcomes. Jones and Menzies (2000) examined per-

ceptions of danger in 15 spider phobic adults and 15

controls before, during, and after a spider avoidance task.

Spider phobic adults rated higher estimates of being bitten

by the spider and more severe consequences resulting from

a spider bite in comparison with controls. Harm beliefs

were found to predict avoidance during the spider avoid-

ance task. Similar cognitive distortions have been reported

across other phobia subtypes (de Jongh et al. 1995; Mar-

shall et al. 1992; Menzies et al. 1998; Rachman and Cuk

1992).

Limited knowledge exists regarding the role of cogni-

tion in children with specific phobia. Ollendick et al.

(2010) reported no differences in danger expectancies

between animal and natural environment phobic youth,

with both phobia types reporting similarly high levels of

the probability of harm associated with feared stimuli and

low expectancies for coping with negative phobia-related

outcomes. Byrne et al. (2014) investigated whether harm

beliefs in dog phobic children (N = 27) predicted
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avoidance and distress before and after exposure therapy.

Children were shown a live dog and asked to rate how

much they believed the dog would harm them (e.g., the dog

would bite them or jump on them). Harm beliefs predicted

distress during a pre-treatment BAT and avoidance during

the post-treatment BAT. In a recent study, Oar et al.

(submitted) found that youth with BII phobia (n = 27)

reported more exaggerated danger expectancies and more

often had a focus of fear on physical symptoms (e.g.,

faintness and nausea) in comparison with youth with ani-

mal phobia (n = 25).

Perceived Control

Perceived control, which is defined as the belief one has

about the nature of control over situations and events, has

been found to play a role in the manifestation of childhood

anxiety and phobic disorders (Weems and Silverman

2006). It consists of two dimensions (1) the location of the

control (e.g., internal, external) and (2) the situation or

object the control is over (e.g., health, emotional reactions,

bodily sensations, threatening stimuli and interpersonal

relationships). Weems et al. (2003) examined the role of

control beliefs in anxious youth (n = 86) with a primary

diagnosis of generalised anxiety, social phobia, separation

anxiety disorder, or specific phobia in comparison with

non-clinical controls (n = 31). Perceived control over

feared events was significantly and negatively correlated

with self-reported anxiety symptoms in both the anxious

and non-clinical samples. Of note, however, children with

anxiety disorder diagnoses endorsed significantly lower

perceived control than the non-clinical controls. In a recent

study, Kane et al. (2014) investigated the relationship

between fearfulness, anxiety sensitivity, maternal over

protection, and perceived control in a sample of 126

(7–13 year old) youth with a primary diagnosis of specific

phobia, excluding BII phobia. Control beliefs were found

to be a significant predictor of children’s fearfulness, with

heightened levels of fear associated with lower perceived

control. Subsequent analysis revealed that control beliefs

were a significant predictor of lower perceived control in

younger children, however not older youth, and for girls

but not boys. Kane et al. (2014) suggested that younger

children may have less-developed cognitive capacities,

which limit their ability to understand anxiety-provoking

situations and their control over such situations. Addi-

tionally, the authors commented on the socialisation of

boys in society who are taught that they should be able to

manage and suppress fear, hence encouraging them to

express control over anxiety-inducing events. Finally, this

study revealed that lower perceived control in anxiety-re-

lated situations was significantly predictive of greater

levels of fear in children with a specific phobia and

comorbid anxiety disorders; however, it was not a predictor

of youth with a phobia diagnosis alone. It was suggested

that youth with multiple anxiety disorder diagnoses would

experience lower feelings of control in their day-to-day life

in comparison with the phobia-alone youth, who may

experience this lack of control only in relation to their

specific feared object or stimuli. Given that for many youth

with injection fears, the feared outcome (i.e., pain) is under

external control (i.e., medical professional), and influenced

by health conditions also outside the child’s control; it is

likely that perceived control may be particularly relevant to

BII phobia in children and youth. While the role of per-

ceived control has not been empirical examined in youth

with BII, is it noteworthy that clinically, children with

injection fears (in our experience) report a preference for

watching the injection, or for giving themselves a finger

prick rather than the therapist doing this to the child, which

highlights the child’s need for increased control during the

experience.

Vulnerability Factors Associated with BII Phobia

It is evident from the literature reviewed that there are a

host of vulnerability factors (e.g., evolutionary prepared-

ness, genetics, neurobiology, temperament, parenting,

learning experiences, and cognitive bias) that increase a

child or adolescent’s risk of developing an anxiety or

phobic disorder. A growing body of research with adults

suggests that in addition to the above, BII phobia may have

a number of unique factors (e.g., fainting, disgust, physi-

ological symptoms, and pain), in comparison with other

phobia subtypes, that are implicated in its onset and

maintenance.

Fainting

An important feature distinguishing BII phobia from other

phobia types is its relatively unique physiological response

(Öst 1991), with many BII phobic adults (56–100 %)

reporting a history of fainting when confronted with their

phobic stimuli (Ayala et al. 2009). Comparatively, only

0.02 % of adults with other phobia subtypes (Connolly

et al. 1976; Öst 1992; Thyer et al. 1985) and 2 % with other

anxiety disorders (Connolly et al. 1976) report fainting in

the presence of their feared stimuli. In the literature, this

fainting response has been described as diphasic, with an

initial phase involving a rapid acceleration of heart rate and

blood pressure, as is typical of the fight or flight anxiety

response, followed by a second phase which is charac-

terised by a sharp decrease in heart rate and blood pressure

(Thyer et al. 1985). This rapid decline in heart rate and

blood pressure leads to reduced cerebral blood flow, and

ultimately can result in fainting (Ayala et al. 2009). More
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recently, researchers have begun to look beyond the car-

diovascular changes associated with BII fainting (Ritz et al.

2010) and have examined additional physiological param-

eters, such as changes to respiration including hyperven-

tilation, that may also have a role in this response pattern

(Lumley and Melamed 1992). Recently, Oar et al. (sub-

mitted) compared the phobic response of youth with BII

phobia (n = 27) to those with dog phobia (n = 25). Five

youth in the BII phobia group reported a history of fainting

in the presence of their feared stimuli, with a further five

reporting a history of vomiting in the presence of feared

stimuli. Comparatively, no youth in the dog phobia group

reported a history of either fainting or vomiting.

The precise relationship between BII phobia and a

fainting response is not yet fully understood. Consistent

with the non-associative fear model, some researchers have

suggested that fainting is an adaptive response to threat.

Slowing of heart rate and blood pressure in response to

blood or injury produces immobility and this may be an

adaptive reflex with predators losing interest in a prey if it

is immobile (i.e., playing dead; Marks 1988). Alternatively,

Barlow (2004) suggested that our ancestors responded with

a significant drop in blood pressure to minimise blood loss

and the danger of shock, helping us to be more likely to

survive an attack or injury. However, evolutionary theories

of BII fainting have received criticism and cannot fully

account for all aspects of the response (Page 1994). Early

research conducted by Page and Martin (1998) suggested

that individuals with BII phobias may inherit a tendency to

faint in non-blood-related situations as well. In a multi-

variate genetic analysis involving 659 twin pairs, they

found that BII fainting was explained by additive genetic

variance predictive of fainting in non-blood situations, and

also unique environmental experiences related to fainting

in the presence of blood. Page and Tan (2009) proposed

that the development of BII phobia may involve a process

whereby aversive experiences associated with fainting

directly condition fear to BII situations. Moreover, they

hypothesise that disgust plays a key role in BII-related

fainting, and that when disgust and fear are elicited by the

same stimuli (e.g., BII stimuli), this may increase the

likelihood of fainting. However, the fainting response

cannot be completely explained by the co-occurrence of the

two emotions. Page and Tan (2009) hypothesise that the

type of stimuli, disgust response involved (state versus trait

disgust), a predisposition to faint, and appraisal of the

stimuli are all involved in the complex interaction that

results in fainting.

Interestingly perceived control may also be associated

with fainting in BII phobia. Little is known about the role

of control cognitions in the vasovagal response. However,

in a recent study, Gilchrist et al. (2015) examined the

effects of experimentally manipulated perceived control

during a task (e.g., watching a surgery video) demonstrated

to induce a vasovagal responding in non-medical person-

nel. Eighty-two university students (18–30 years) watched

a 10-min video of an open heart mitral valve surgery and

were randomly assigned to either (1) being able to take a

2-min break whenever they requested during the video

(e.g., perceived control group) or (2) were informed that

the experimenter would assign them a 2-min break during

the task. Those in the no-perceived control group reported

significantly greater vasovagal symptoms and anxiety. The

findings were corroborated with physiological data show-

ing lower stroke volume, cardiac output, and diastolic

blood pressure. Moreover, for participants who indicated

they were fearful of blood, enhancing their sense of per-

ceived control reduced their vasovagal symptoms. It appears

that perceived control may indeed be implicated in the

fainting response and may be an important target for

enhancing treatment outcomes in BII phobia. Further

research is needed to better understand the role of fainting in

BII phobia and the interplay between fear and disgust, as

well as perceived control especially in children. To date,

studies examining the fainting response associated with BII

phobia have almost been exclusively carried out with adult

samples; thus, it is currently unclear whether fainting is a

unique correlate of BII phobia children and adolescents.

Moreover, there is some evidence that vomiting may be

associated with the disorder in youth (Oar et al., submitted).

Disgust

Traditionally, BII phobia has been associated with fear and

anxiety; however, in recent years, there has been consid-

erable research into the important role of disgust in the

aetiology and maintenance of the disorder (Ayala et al.

2009; Öst 1992; Page and Tan 2009). Numerous studies

have found that self-report measures of disgust and disgust

sensitivity are positively associated with measures of BII

phobia (Phillips et al. 1998). Disgust sensitivity is the trait

like predisposition to experience disgust towards a range of

aversive stimuli (Moretz et al. 2011; Olatunji and Cisler

2009). Disgust sensitivity has been found to be positively

correlated with neuroticism and negatively with sensation

seeking. de Jong and Merckelbach (1998) demonstrated

that BII and spider fearful adults show domain specificity

among disgust elicitors. They found significant correlations

between measures of BII phobia and disgust associated

with bodily wounds and punctures and between measures

of spider phobia and animal-related disgust elicitors.

Moreover, existing research suggests that BII fearful adults

not only do report high levels of disgust and aversion

towards blood and mutilation stimuli, also experience

heightened disgust responses towards a range of disgust

elicitors that are unrelated to their fearful stimuli (Olatunji
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et al. 2007). For example, Sawchuk et al. (2000) and Tolin

et al. (1997) found that BII fearful adults reported signifi-

cantly higher levels of disgust towards odours, rotting

foods, and bodily products (e.g., mucus, vomit, faeces) than

non-fearful individuals. Additionally, BII fearful adults

reported greater levels of disgust while watching videos of

maggots (Sawchuk et al. 1999) and sewage (Sawchuk et al.

2002) than non-fearful adults. Together these studies sug-

gest that BII phobia is characterised by a heightened gen-

eralised disgust sensitivity (Olatunji et al. 2007a) which

could be involved in the development and maintenance of

this disorder.

In children, disgust sensitivity has been found to be

significantly correlated with small animal and spider pho-

bias, as well as BII phobias (de Jong and Muris 2002;

Muris et al. 2008). More specifically, Muris et al. (1999,

2008) found that disgust sensitivity was associated with BII

phobia symptoms in samples of non-clinical children, even

after controlling for the effects of trait anxiety and neu-

roticism. As previously discussed, the majority of research

investigating the relationship between disgust and specific

phobia has focused on adults, while relatively little atten-

tion has been given to child samples, and to date there are

no clinical studies with children.

Although anxiety certainly appears to play an important

role in BII, some research suggests disgust may play a

more pivotal role than anxiety. Research conducted by

Tolin et al. (1997) and Sawchuk et al. (2002), for example,

has found that when confronted with their phobic stimuli,

BII fearful adults report greater disgust than fear. Tolin

et al. (1997) presented BII fearful (n = 24), spider fearful

(n = 59), and non-fearful (n = 74) controls with colour

photographs of spiders and injections. During the tasks,

participants completed fear and disgust emotional rating

forms. As expected, BII fearful adults reported significantly

higher levels of fear and disgust when confronted with the

injection photograph than spider and non-fearful partici-

pants. Moreover, BII fearful adults reported higher levels

of disgust than fear when viewing phobia-related stimuli,

whereas spider fearful adults reported equal levels of fear

and disgust. Sawchuk et al. (2002) replicated these findings

whereby BII fearful adults (n = 37) reported significantly

higher levels of fear and disgust relative to controls, and

furthermore, BII fearful adults reported higher levels of

disgust than fear.

Physiological Symptoms/Pain

The physiological symptoms experienced when con-

fronting their phobic stimuli is often a significant source of

distress for adults with BII phobias and can perpetuate their

avoidance of BII-related stimuli (Öst et al. 1984b; Page

1994; Ritz et al. 2010). In comparison with other phobia

subtypes, studies have found that BII phobic adults tend to

focus their cognitions on physical symptoms (e.g., fainting)

and internal feelings (e.g., disgust and revulsion) and to a

lesser extent on danger and harm cognitions (Antony et al.

1997; Lipsitz et al. 2002). BII phobics may also fear the

secondary consequences of their physiological response

such as embarrassment associated with fainting or worry

about being injured when fainting (Öst 1992; Page 1994).

Moreover, research suggests that BII fears may be main-

tained by a tendency to exaggerate pain which is then

consequently associated with increased pain intensity

(Severeijns et al. 2001). This exaggerated pain response

and elevated pain intensity are believed to perpetuate

phobic avoidance. In the adult literature, BII and dental

fearful individuals have been found to have a tendency to

overestimate pain and to endorse a lower perceived ability

to tolerate physical pain and discomfort (Arntz et al. 1990;

Smith and Meuret 2012). The role of pain and physiolog-

ical symptoms in the development and maintenance of BII

fears in children is yet to be examined.

An Integrated Developmental Model of BII Phobia

Based on our review of the literature, an integrated

developmental model of BII phobia in children and ado-

lescents is proposed (see Fig. 1). This model incorporates

and draws upon the existing aetiological pathways for

childhood-specific phobias more generally (Muris and

Merckelbach 2001; Ollendick and Muris 2015) and adult

BII phobia more specifically (Page and Tan 2009). In this

model, it is proposed that BII phobia in children and

adolescents has a complex aetiology that is multi-deter-

mined. Evolutionary preparedness, genetics, neurobiology,

temperament, parenting, learning experiences, cognitive

biases, perceived control, fainting, disgust, physiological

symptoms, and pain are all hypothesised to be involved in

the development and maintenance of the disorder in youth.

Several assumptions, derived from the adult BII phobia

literature, have been included in the model due to the

limited research conducted in paediatric samples. These

assumptions, however, need to be empirically examined in

children and adolescents and differences in the develop-

mental expression of BII considered. Transient fears are a

normal part of child development (Gullone 2000; Muris

et al. 2000) and the content of such fears tend to follow a

predictable course that is associated with increasing cog-

nitive ability. In infancy and toddlerhood children typically

experience concrete fears of stimuli in their immediate

environment (e.g., fear of strangers, animals etc.); how-

ever, in middle childhood, fears become increasingly more

abstract (e.g., ghosts, the supernatural) and this continues

into adolescence (e.g., social fears). Specific fears are less

frequent over the course of childhood, peaking in early
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childhood between the ages of 7–9 years and declining in

children 10 years and older (Muris et al. 2000). However,

some research suggests that medical fears may be an

exception to this and in fact may increase with age (Gul-

lone 2000). Indeed, Taddio et al. (2012) report that injec-

tion-related fears are highly prevalent in both children and

teenagers, affecting between 50 and 68 % of all youth. The

developmental progression of fears therefore needs to be

taken into consideration when assessing BII phobia in

children and adolescents, with bodily injury and medical

fears normative to some degree. However, for a subset of

youth these normal fears may become more frequent,

intense, durable, and impairing eventually evolving into a

phobia (Milliner et al. 2013). While many children may

become highly distressed immediately before having an

injection, or at the time of an injury, key indicators that

might differentiate normal fears from pathological fear

might include (a) the degree to which children become

preoccupied by the fear (e.g., asking regularly about having

a vaccination or medical check-up), (b) excessive avoid-

ance of feared stimuli (e.g., complete refusal to see a

medical professional), and/or (c) the degree of interference
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to the child or families life (e.g., children being unable to

enrol in school due to absence of vaccinations; family not

holidaying for fear of vaccinations).

Within BII phobia, differences in the expression of

symptoms may be present from early childhood through to

late adolescence depending on developmental stage. For

example, younger children may present with exaggerated

behavioural expression of fear and pain (e.g., kicking,

screaming, biting), with parents reporting children need to

be restrained for injections (LeBaron and Zelter 1984).

However, in comparison, anxiety symptoms may be less

apparent in adolescents, who may present as more with-

drawn, sad, irritable, or angry when faced with their feared

stimuli.

Factors involved in the maintenance of BII phobia may

also vary at different developmental stages. In early and

middle childhood, parenting practices and parent psy-

chopathology may play a stronger role in the development

and maintenance of BII phobia. However, for adolescents,

who often receive vaccinations in school-based programs,

the role of parents in the maintenance of their fear may be

less important. In the broader child anxiety literature,

findings relating to the influence of parent factors, child

age, and child anxiety have been mixed, with some models

proposing that parent influences decrease as children enter

adolescence, while others models postulate that the influ-

ence of parents on child anxiety increases overtime due to

its cumulative effects (Wei and Kendall 2014). Clinically,

it has been observed in our experience, and consistent with

the normal progression of developmental fears (Gullone

2000), that adolescents with BII may report secondary

anxiety associated with their fear of injections and blood,

including fear of embarrassment related to their phobic

response (e.g., fainting and losing control); hence, peer

influences and social anxiety may be more influential at

this age.

Finally, it is important to recognise that developmental

differences may also occur with regards to treatment-

seeking behaviour and motivation to engage in treatment.

Young children with BII may have very limited motivation

to overcome their fear in comparison with adolescents.

Adolescents on the other hand have greater cognitive

capacity to understand the health-related benefits of

injections and medical intervention, in addition to having

the ability to more rationally process threat associated with

blood and injury, and therefore may be more willing to

engage in therapy. Adolescents may also possess greater

insight into the impact of their BII-related fears on future

career options (e.g., nursing, veterinary science, childcare

worker) and thus may be more motivated to overcome their

fear. In our experience, adolescents often play a part in

initiating treatment for their fears, whereas for younger

children, parents typically initiate and seek treatment for

their often reluctant children.

Addressing components of the proposed model is

hypothesised to lead to a better understanding of BII phobia

in youth and assist in the development of individualised,

developmentally sensitive, case formulation-driven

approaches to assessment and treatment. The model high-

lights the importance of the assessment of the children’s

unique phobic response (e.g., fainting), including the role of

pain, disgust, threat beliefs, parent psychopathology, and the

influence of familial and peer processes in the maintenance

of their child’s disorder. A hypothesis testing approach can

be used to identify the key maintaining mechanisms for each

youth, and following this, treatment components can be

matched to this formulation in order to attempt to maximise

treatment outcome. Following a brief review of the treat-

ment of specific phobias in youth, this model is described

further and illustrated with two case studies.

Treatment for Specific Phobia in Youth

Cognitive behavioural therapy (CBT) is considered an

evidenced-based treatment for paediatric specific phobia.

To date, four large randomised controlled trials (RCT;

Ollendick et al. 2009, 2015; Öst et al. 2001; Silverman

et al. 1999) and seven smaller clinical trials (Farrell et al.

2013; Flatt and King 2010; Leutgeb et al. 2012; Leutgeb

and Schienle 2012; Muris et al. 1997, 1998; Waters et al.

2014b) support its effectiveness. These trials have com-

pared CBT to waitlist control (Flatt and King 2010; Leut-

geb et al. 2012; Leutgeb and Schienle 2012; Öst et al.

2001), an education support group (Ollendick et al. 2009;

Silverman et al. 1999), and other psychological treatments

(e.g., eye movement desensitisation and reprocessing,

psychoeducation, cognitive therapy; Flatt and King 2010;

Muris et al. 1997, 1998). Traditionally, CBT for specific

phobia involves 8–12 weekly sessions (approximately 1 h

each in duration). However, in the 1980s seminal work by

Öst led to the development of an intensive treatment

approach, called one session treatment (OST), that involves

a single session of massed exposure that is maximised to

3 h in duration (Milliner and Farrell 2014; Öst 1989).OST

was initially trialled with adults, delivering favourable

outcomes (Öst et al. 1991a, 1997), and following this was

successfully adapted and tailored for use with children and

adolescents. During the single intensive session, a range of

cognitive behavioural techniques are utilised, including

exposure, cognitive challenges, participant modelling,

reinforcement, and psychoeducation (see Davis III et al.

2012 for a through treatment description). To date, most

published treatment studies for paediatric specific phobia

have used an OST approach which has resulted in it now
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being considered a well-established treatment for phobic

youth, based on the stringent criteria developed by

Chambless et al. (1998; Chambless and Ollendick 2001).

Current Status of Treatment for BII Phobia

in Children and Adolescents

Across the published studies, children with a diverse range

of specific phobias (e.g., animal, natural environment) have

been included. Notably, however, children with BII pho-

bias have been underrepresented in many samples and

excluded in others. Moreover, to date, only a few single-

case studies have been published (Sanders and Jones 1990;

Thompson 1999), in addition to the small numbers of youth

with BII who have been included in the RCTs (Flatt and

King 2010; Öst et al. 2001; Silverman et al. 1999). In one

of the case studies, Sanders and Jones (1990) treated a

13-year-old girl who required major surgery and suffered

from phobias of injections, dental, and medical procedures.

The adolescent also presented with comorbid oppositional

defiant disorder. Treatment consisted of 21 sessions

involving coping skills training, systematic desensitisation,

imaginal and in vivo desensitisation with participant

modelling and daily home tasks. Following treatment the

adolescent displayed significant improvements on mea-

sures of anxiety including ratings of distress, performance

on a BAT, and responses on self-report measures. More-

over, these gains were maintained at an 8-month follow-up.

In the second case study, Thompson (1999) evaluated the

effectiveness of CBT for a 14-year-old girl with a BII

phobia who had a history of fainting at the sight of blood.

The adolescent completed 13 one-hour sessions, which

included exposure, applied tension, and cognitive restruc-

turing. Results showed substantial reductions in subjective

distress in BII situations from baseline to post-treatment.

On phobic and general self-report measures of anxiety,

reductions were also observed and, furthermore, fainting

did not occur during treatment. The adolescent reported

that she found the cognitive restructuring component of

treatment the most helpful.

In the RCTs, Öst et al. (2001) included 12 youths with

injection phobias and two with blood phobias in their trial

of 60 youth, which evaluated the efficacy of an intensive

OST for specific phobia in children and adolescents. They

found that BII phobic youth responded significantly less

favourably to treatment than youth with other types of

phobia during a post-assessment BAT. Based on their

clinical impression from working with the children, Öst

et al. (2001) hypothesised that the youth had difficulty

differentiating the therapist from other health professionals

(e.g., doctor, nurse) who they associated with previous

anxiety-provoking medical experiences. Hence, they were

less likely to engage in therapist-suggested exposure tasks.

Silverman et al. (1999) and Flatt and King (2010) also

included a small number (4–6 participants) of youths with

BII phobias in their controlled treatment trials; however,

they did not examine differences in treatment outcome

across the different types of phobia. In the two largest

RCTs conducted to date, Ollendick et al. (2009) specifi-

cally excluded youths with BII phobias due to their unique

physiological presentation (e.g., fainting), poorer treatment

response (Öst et al. 2001), and the challenges associated

with delivering treatment in an outpatient setting (i.e., need

for medical professionals to assist in exposure). Moreover,

in two recently published RCTs for youth with specific

phobias, Waters et al. (2014b) and Farrell et al. (2013)

youth with BII phobias were excluded.

Current Status of Treatment for Adult BII Phobia

Behavioural and cognitive-behavioural procedures have

received considerable empirical support for the treatment

of BII phobia in adults (Ayala et al. 2009). In-vivo expo-

sure and applied tension have been found to be particularly

effective. Applied tension is a coping technique that can be

implemented during exposure to BII stimuli (Ayala et al.

2009; Öst and Sterner 1987). The technique involves brief

tension of arms, legs and torso muscles until the person

feels warmth rising in their face (10–20 s) followed by

20–30 s of release of the muscles. The procedure is repe-

ated up to five times. Applied tension is proposed to raise

blood pressure, venous return, and cerebral blood flow and

hence reduce the likelihood of fainting. To date five con-

trolled treatment trials have been conducted for adults with

BII phobia (Hellström et al. 1996; Öst et al. 1984a, 1989,

1991b, 1992), all conducted by the one research group, led

by Öst and colleagues from Sweden. Interventions used in

the studies included massed or spaced exposure, applied

tension, tension only, applied relaxation, and combination

of applied tension and applied relaxation. In a recent

review, Ayala et al. (2009) concluded that treatments were

largely equivalent regardless of the type of intervention

(e.g., exposure, applied tension), with 70–80 % of patients

experiencing clinically significant change. Despite expec-

tations, limited evidence was found for the additional

effects of applied tension beyond exposure alone when

they were combined in the same treatment. While the

treatment research with adults is favourable in outcome for

BII, as noted above, BII phobia has largely been neglected

in the child and adolescent treatment literature. Further-

more, while OST has been deemed to be well-established

for the treatment of childhood-specific phobia in general,

there is no efficacy data for its use with BII phobic in

youth.
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OST Approach for BII Phobic Youth

It is evident from the adult literature that this phobia type

has a complex clinical presentation involving a unique

emotional (e.g., fear, pain and disgust) and physiological

(e.g., fainting) response. The clinical phenomenology of

BII in youth has not yet been fully explored; however, if

consistent with adults this multifaceted presentation needs

to be considered in the delivery of treatment. In youth, the

clinical presentation may be further complicated by parent

psychopathology as BII has one of the strongest heritability

estimates of any phobia type (Öst 1992; Van Houtem et al.

2013). Moreover, BII phobic youth may be more difficult

to engage in exposure therapy. They may have trouble

differentiating the therapist from other health professionals

(e.g., doctor or nurse) who they associate with past anxiety-

provoking experiences as suggested by Öst et al. (2001).

Furthermore, BII phobic youth may be less motivated than

other phobia types to overcome their fear, and as such, it

may be more challenging to establish a trusting relationship

with these youth, which is critical in terms of facilitating

exposure. Implementing an OST approach for BII phobic

youth requires exposure to blood and medical procedures

and thus the involvement of qualified health professionals,

such as nurses or doctors in addition to the child’s treating

therapist, which can complicate the feasibility and delivery

of exposure in routine clinical practice (see Ollendick et al.

2009).

Treatment Illustrations

The following case studies describe the treatment response

of two children to OST for BII phobia. The first case fol-

lows a standard OST format (e.g., OST without specific

adaptations and without a formal maintenance program).

Following this, the second case involves a formulation-

driven approach to delivering OST with adaptations to the

traditional OST structure in order to address BII-specific

issues and maximise outcomes (refer to Fig. 1).

Case Study 1

Louise (not her real name) an 8-year-old girl presented

with a specific phobia of injections. Louise’s mother

(Kathryn) reported that Louise would become highly anx-

ious prior to going to the doctor or dentist for fear of having

an injection. Recently, Louise’s brother had required a

whooping cough vaccination. In the days leading up to her

brother’s appointment, Louise constantly asked for reas-

surance that she would not be vaccinated also and had

extreme trouble sleeping. While at her brother’s appoint-

ment (her mother required her to go) Louise turned away,

closed her eyes and blocked her ears when he was being

vaccinated. She also reported that in the past the family had

planned to travel to Bali, Indonesia for a holiday; however,

Louise had refused the necessary vaccinations. In addition

to her fear of injections, Louise was also concerned about

being injured. Louise refused to ride her bike for fear of

falling off and getting hurt. In the past, she had been hit in

the face by a netball and following this incident had refused

to play the sport again, resulting in the family withdrawing

her from the team.

Kathryn reported that when Louise was 5 years old she

had taken her for a blood test and that the nurse had

‘‘botched it’’. Kathryn recalled that Louise had an extreme

reaction crying, kicking, and screaming, which resulted in

her having to be restrained. After the nurse had inserted the

needle, she had been unable to find Louise’s vein. Fol-

lowing the first failed attempt, the nurse was going to

attempt a second blood draw; however, Kathryn refused

and had taken Louise home. Kathryn returned to the doctor

who said they could pursue a less invasive assessment

approach that would not involve a blood test given Loui-

se’s distress. Louise had not had any injections since that

time.

Assessment

Louise and her mother were interviewed using the parent

and child versions of the Anxiety Disorder Interview

Schedule for Children (Silverman and Albano 1996).

Based on Louise’s report and that of her mother during the

diagnostic interviews, Louise was diagnosed with specific

phobia of BII with a clinician severity rating (CSR) of 6,

indicating a moderately severe fear. Additionally, Louise

was diagnosed with a number of comorbid conditions

including generalised anxiety disorder (GAD; CSR 6),

separation anxiety disorder (SAD; CSR 5), a specific

phobia of the dark (CSR 5), and a specific phobia of

vomiting (CSR 4). During the initial assessment, Louise

was also administered a BAT. The BAT required Louise to

enter a room with a nurse, sit on a chair, and be prepared

for a blood test (e.g., tourniquet placed on her arm, alcohol

wipe, nurse pretends to draw blood). Louise refused to

enter the room and rated her subjective anxiety at 7 (on a

scale ranging from 0 to 8).

During the functional assessment of her phobic beliefs,

Louise stated that her greatest fear was the pain associated

with getting an injection. She reported that she was afraid

the nurse would force her to have the injection and that the

nurse would be careless and insert the needle into the

wrong part of her body. She also reported a heightened

sense of disgust, describing injections as disgusting

because they ‘‘break through the skin and veins which is

gross’’. The therapist and Louise constructed a hierarchy of

380 Clin Child Fam Psychol Rev (2015) 18:370–394

123



injection-related stimuli. At the end of this session, Loui-

se’s therapist discussed with the family the rationale for

OST approach.

Formulation

Louise’s temperament in combination with negative

learning experiences may have led to the development of

her injection and injury phobia. Louise was reported to be a

‘‘difficult’’ baby, crying for long periods of time and dif-

ficult to settle. The complicated blood test taken when

Louise was 5 years old and following this her mother’s

response to the situation (e.g., refusing to allow the nurse to

attempt a second blood draw and facilitating escape from

the clinic) may have reinforced Louise’s fear of injections

and lack of trust for health professionals. Moreover, in the

years following this incident the family had discussed this

experience in a highly negative manner with both Louise

and Kathryn reporting that the nurse had ‘‘botched it’’ and

that she was ‘‘unfriendly and rushed’’ thereby perpetuating

a fear and distrust of medical professionals.

Consistent with the proposed CBT formulation of BII

phobia in youth (see Fig. 1), Louise had numerous catas-

trophic phobic beliefs associated with pain that were

maintaining her fear of injections and injury. More

specifically, Louise reported exaggerated danger

expectancies whereby she believed that the pain of having

an injection would be unbearable and furthermore, under-

estimated her ability to cope with experiencing such pain

(e.g., needles or falling off her bike). Additionally, she

believed that health professionals (e.g., nurse, doctors)

were careless and would insert the needle into the wrong

part of her body. She also believed she would be forced to

have an injection. Louise’s fear was maintained by her

avoidance of stimuli that she associated with pain, such as

injections and situations during which she had previously

been hurt (e.g., riding her bike and playing netball). In the

short term, Louise’s avoidance reduced her distress; how-

ever, this avoidance prevented her from gaining corrective

evidence that she could indeed tolerate pain and cope with

the challenges of the task, and that the majority of health

professionals were careful, helpful and could be trusted.

Louise also demonstrated attentional biases whereby in the

presence of BII stimuli she became extremely avoidant

(i.e., when her brother had a vaccination; refer Fig. 1, CBT

model). Attentional avoidance perpetuated her fear and

phobic beliefs and prevented the acquisition of safety

learning.

Louise’s parents facilitated and accommodated her

avoidance and provided her with undue attention when she

engaged in anxious behaviours, therefore inadvertently

rewarding her anxious avoidant responding to challenging

situations. Louise’s parents changed their holiday plans so

as not to travel to a country that required vaccinations.

They additionally allowed her to leave her netball team and

did not encourage her to continue riding her bike. Addi-

tionally, Kathryn reported feeling highly anxious when her

children were being vaccinated and hence it is likely that

Kathryn modelled anxious behaviours to Louise when her

children were being vaccinated. Certainly Kathryn also

provided negative verbal information about needles and

health professionals. In accordance with the proposed CBT

model of BII phobia in youth (refer Fig. 1), these parenting

factors were hypothesised to perpetuate Louise’s fear.

Treatment

Louise’s single-session treatment followed the standard

format of OST (3 h of graduated exposure, cognitive

challenges, modelling, reinforcement of approach beha-

viours, and psychoeducation) given that to date there was

no clear evidence regarding the effectiveness of this

treatment for BII phobic youth (see Table 1 for a summary

of the session). The first hour of treatment was conducted at

the Griffith Psychology Clinic and commenced with the

therapist providing Louise with psychoeducation about

needles and showing her pictures of people having injec-

tions. Following this, the therapist and Louise watched

videos of people having blood tests. While watching the

video Louise indicated that she thought it was disgusting

and ‘‘so gross’’ seeing people have a blood test. Through

the use of participant modelling, Louise and the therapist

held a syringe with a capped needle and administered a

pretend blood test to Kathryn. The session progressed with

Louise having a tourniquet placed on her arm and finally

the therapist giving her a pretend blood test. Louise was

positively reinforced with attention and praise when she

throughout the session when looking at and holding the BII

stimuli.

The second and third hours of treatment were conducted

at the nearby Griffith University Medical Centre. Louise

and the therapist met with a pathology nurse. The nurse

provided Louise with education regarding the benefits of

having injections and also spoke to her about her job (e.g.,

taking 20? blood tests per day to people of all ages

including new born babies). Exposure was conducted in the

form of behavioural experiments. Each time the therapist

would ask Louise what she feared would happen, and then

following this, they discussed whether her prediction was

correct. The therapist and Louise had the nurse give them

pretend blood tests, as well as Louise holding an uncapped

needle. Louise watched the therapist model having two real

blood tests. Prior to observing the therapist, Louise repor-

ted her fear to be a 5 (on scale ranging from 0 to 8),

following completion of the second blood test she indicated

that her fear had reduced to a 1. At the end of the second
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hour, Louise was encouraged to have a blood test, however

she refused.

Since she was unable to have the blood test following

the second hour of treatment, the third hour focused on

finger pricks. Louise observed both the nurse and therapist

have a finger prick. She practised putting finger pricks into

the fake skin on the training pad and also administered

them to the therapist. Participant modelling was also used

whereby Louise placed her finger underneath the therapists

while they had a finger prick. Following this, Louise

practised resting the finger prick (without pressing the

release button) on her own hand. Shortly after this, to elicit

Louise’s phobic beliefs regarding health practitioners, the

therapist suggested that the nurse hold the finger prick

against Louise’s finger. Louise refused and became upset

crossing her arms, scowling, and had tears in her eyes. She

stated that ‘‘you said I would not have to do anything I did

not want to’’. Louise reported her fear level to be a 6 on

scale ranging from 0 to 8. The therapist asked Louise what

she feared would happen. She indicated that she worried

the nurse would surprise her and give her a finger prick.

The therapist assisted Louise to test this belief using a

behavioural experiment. Subsequently, Louise allowed the

nurse to rest the lancet on her finger for 10 min. She rated

her fear at a 5 (on scale ranging from 0 to 8) when com-

mencing the task with this gradually declining to a 1 at the

conclusion of the 10 min. The therapist discussed with

Louise as to whether her belief had been correct. Louise

was able to provide a more correct and adaptive appraisal

of health professionals stating that ‘‘doctors and nurses can

be trusted and if they do give me an injection it is to help

me stay healthy and well’’.

Throughout the session the therapist frequently praised

Louise for facing and coping with her fears. At the con-

clusion of the session, Louise was comfortable interacting

with the nurse and needle-related stimuli (e.g., holding

needles, giving finger pricks); however, she still had not

had a needle penetrate her skin. Louise and her parents

were reminded that this session was just the beginning of

Louise’s treatment and that she would need to continue

with exposure practice outside of therapy for several

months.

Post-Treatment and Follow-Up Assessment

One week after her OST, Louise’s fear had reduced from

her pre-treatment assessment. On the ADIS-IV-C/P, Louise

continued to meet criteria for a diagnosis of BII phobia;

however, her CSR had reduced from 6 to 5. She also

continued to meet criteria for specific phobias of the dark

(CSR 5) and vomit (CSR 4). One month later, Louise was

reevaluated. Louise’s parents reported that they had been

attempting finger pricks and practicing pretend blood tests

at home, but had made limited progress. Louise still had

not had a finger prick. However, Kathryn indicated that

they were applying the strategies they had learnt during

Louise’s OST to her fear of the dark with great success.

Louise had been sleeping in her own room and had only a

smaller lamp turned on while sleeping. Louise’s ADIS-IV-

C/P diagnosis at this time was a specific phobia of BII

Table 1 Summary of Louise’s OST session

OST Exposure steps Fear rating

pre

Fear rating

post

(0–8) (0–8)

Hour 1 Psychoeducation regarding needle-related stimuli (e.g., syringe and tourniquet) 1 0

Looking at pictures of needles and people having injections/blood tests 1 0

Videos of needles 4 1

Practise the steps involved in having a blood test 1 0

Hour 2 Psychoeducation regarding the benefits of having injections and blood tests

and the role of a pathology nurse

0 0

Pathology nurse prepare the therapist for a blood test 0 0

Pathology nurse prepare Louise for a blood test 3 0

Pathology nurse holding an uncapped needle above Louise’s vein 6 1

Observe the therapist having two blood tests 4 1

Pathology nurse complete a blood test in a training skin pad attached to Louise’s arm 5 0

Hour 3 Observe the pathology nurse and therapist have a finger prick 2 0

Louise give the training skin pad and therapist a finger prick 2 0

Louise rest the finger prick on her finger without releasing it 4 1

The pathology nurse hold the finger prick on Louise’s finger without her releasing it 7 3
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(CSR 5). During a BAT (identical to that completed at pre-

treatment), Louise was able to enter a room and be pre-

pared for a blood test demonstrating improvement in her

ability to approach and attend to the feared stimuli. How-

ever, her subjective anxiety was at a 7 (scale of 0–8) and

she was not able to have the blood test.

Complicating Factors

There were a number of challenges that arose in delivering

standard OST to Louise. Throughout the treatment process,

Louise seemingly lacked motivation to overcome her fear

of needles. Upon arrival at all sessions, she would state that

she would not be having any injections. Typically tangible

reinforcers (e.g., food, toys, stickers) are not used during

OST with social reinforcers favoured (Rudy and Davis III

2012); however, in Louise’s case social reinforcers (posi-

tive attention, praise and social support) had a limited

effect. Establishing trust with Louise was another chal-

lenge. Louise feared health professionals would force her

to have an injection, which led to her extreme control and

refusal during session to engage in certain tasks. Prior to

her OST, only two brief assessment sessions were carried

out with Louise, both involving semi structured interviews.

Although the therapist was able to successfully build rap-

port with Louise, given her past negative experiences with

medical professionals she was hesitant to engage with the

therapist during exposure due to a fear of forcibly being

given an injection. Throughout her OST, Louise repeated

on multiple occasions ‘‘you told me I would not be made to

do anything I don’t want to do and I am not going to have

an injection today’’. Particularly, during the third hour of

treatment, exposure came to an impasse in that Louise had

completed all possible easier exposure steps (e.g., resting a

finger prick against your skin) and was at the point that to

move forward she would have had to have a needle pen-

etrate her skin. The therapist was unable to move past this

point in the session either with finger pricks or blood tests.

Because of this, Louise’s catastrophic cognitions relating to

pain remained unchallenged. Following OST, Louise and

her mother occasionally engaged in exposure practice at

home; however, when practising they always completed

the same exposure step (e.g., pretend blood test) which

Louise was able to carry out quite easily as she did not

have a needle penetrate her skin. The family did not

actively seek opportunities for more challenging exposures,

such as scheduling appointments with a doctor or visiting a

pathology clinic. Given that the ultimate goal of OST is to

assist children in facing their fears (i.e., having an injection

in this case), this approach was serving to perpetuate

Louise’s fear that medical professionals will push you into

having a procedure you are terrified of. We hypothesised

that Louise’s poor progress was a function of insufficient

preparation and her session being too fast for her. Louise

would have benefited from more exposure to challenge her

beliefs that all medical professionals are untrustworthy and

will force you to have injections.

Case Study 2

Ivy (not her real name) an 11-year-old girl presented with a

specific phobia of injections. Ivy’s father was quadriplegic

and if he caught a cold or flu he could develop pneumonia

and become very ill. Because of this, her father’s doctors

recommended that Ivy and her mother have a flu vacci-

nation every year. Due to her injection phobia, Ivy had not

had a flu vaccination for the past 2 years. Ivy previously

had all her early childhood vaccinations; however, Rosie

(Ivy’s mother) indicated that when being vaccinated Ivy

had to be restrained and that she would cry, scream, punch,

and hit in an attempt to escape the doctor. At age 9, Ivy had

required a blood test. She reported a range of physiological

symptoms (e.g., dizziness, pale, cold sweat, racing heart,

and feeling faint) during the test and immediately follow-

ing its completion had fainted. Ivy was reported to be able

to watch medical shows on television; however, she was

unable to watch others receive injections in real life. Rosie

reported that her husband required regular injections due to

his illness and that she administered these at home. This

often distressed Ivy who had to leave the room when this

was occurring. She also asked her mother to keep her

father’s needles out of sight. Ivy stated that her greatest

fear was having an injection in her mouth while at the

dentist. When Ivy had a wobbly tooth she would refuse to

eat solid food and would only consume a liquid diet. In

addition to a fear of injections, Ivy worried about acci-

dently swallowing her loose teeth.

Assessment

Ivy and her mother were administered the ADIS-IV-P and

ADIS-IV-C (Silverman and Albano 1996). Ivy received a

principal diagnosis of a specific phobia of BII (CSR = 7)

and comorbid diagnoses of a specific phobia of dentists

(CSR = 5) and specific phobia of dogs (CSR = 4). Ivy

completed a BAT as part of her initial assessment. Con-

sistent with Louise, the BAT involved Ivy being prepared

for a blood test. Ivy was able to complete all steps involved

in being prepared for a blood test; however, she rated her

subjective anxiety at a 7 (on scale ranging from 0 to 8).

The therapist completed a functional assessment of Ivy’s

phobic beliefs. Ivy reported that she worried that the needle

would hurt so much that she would prefer to die. She also

indicated that she was concerned that the health profes-

sional would inject the wrong medicine into her and that

this would kill her. Furthermore, she stated that her gums

Clin Child Fam Psychol Rev (2015) 18:370–394 383

123



were harder than her arm and therefore a dental injection

would hurt considerably more than an injection in the arm.

She also reported worrying that if she had blood test she

would faint.

Formulation

Ivy was reported to have had a number of specific fears

(e.g., dogs, butterflies) throughout her early childhood. Her

mother, Rosie, indicated that she herself was afraid of

injections for many years; however, she overcame her fear

following her husband’s accident, which resulted in her

needing to give him daily injections. Also, members of

Rosie’s extended family had a history of fainting when

exposed to blood and injection-related stimuli. Given her

family history and possible anxious temperament, it is

probable that Ivy had a biological predisposition to

developing her own injection phobia (refer Fig. 1). Ivy also

had multiple negative learning experiences associated with

injections. During her most recent blood test, Ivy experi-

enced a number of aversive physical symptoms, which may

have led to the development of a number of dysfunctional

beliefs. Consistent with the proposed CBT model of BII

phobia in youth, Ivy had exaggerated beliefs regarding the

severity of pain, as well as the likelihood of something bad

happening (e.g., fainting, dying). Moreover, Ivy underes-

timated her ability to cope with needles and injections to

the point that she believed death would be preferable to

enduring the pain. In addition to experiencing fear, Ivy also

reported experiencing intense disgust associated with

injections, and particularly those in the mouth (see Fig. 1).

It was hypothesised that disgust concurrently interacted

with Ivy’s fear and led to greater avoidance of injection-

related stimuli. Moreover, Ivy’s family appeared to

accommodate her avoidance of injections. It was hypoth-

esised that Ivy’s avoidance and her parent’s accommoda-

tion of this maintained her fear, as she has been unable to

acquire corrective evidence that she can tolerate and cope

with the pain, disgust, and physiological symptoms asso-

ciated with fainting.

Modifications to Standard OST

Given the challenges described in delivering standard OST

to Louise and Ivy’s individualised cognitive behavioural

formulation, a number of modifications were made to Ivy’s

treatment to maximise her outcome. Ivy was provided with

education regarding the relationship between pain and fear

and coping with discomfort. Moreover, she learnt about

arousal and the experience of fainting. Ivy was also given

education to normalise her physical response to BII stimuli

and was taught strategies to assist her to tolerate the

unpleasant physical symptoms she experienced when

having an injection or blood test. A more incremental

approach to exposure was taken with Ivy using a topical

anaesthetic and dry needling (e.g., acupuncture) prior to

exposure to blood tests. In addition to fear, when exposed

to BII stimuli, Ivy responded with disgust and because of

this a number of the exposure tasks she completed were

designed to elicit this emotion. To motivate and increase

Ivy’s engagement during the OST, tangible rewards were

used throughout her session. To enhance compliance with

exposure practice following OST, an education session and

an e-therapy maintenance programme were developed and

included as part of Ivy’s treatment. Furthermore, Rosie

directly observed Ivy’s OST session and participated in all

e-therapy maintenance sessions. It was evident from

Louise’s treatment that parent involvement would be par-

ticularly necessary for BII phobic youth due to difficulties

in organising post-treatment exposure opportunities, par-

ent’s accommodation of their child’s phobic avoidance,

and the parent’s own BII fears. The inclusion of the edu-

cation session also provided another opportunity for the

therapist to gain Ivy’s trust. Below is a detailed description

of Ivy’s modified treatment approach.

Parent and Child Education Session

One week prior to their OST session, Ivy and Rosie

attended a 1-h education session. The session focused on

education about the aetiology of BII phobia, the phobic

response (cognitive, physio logical, and behavioural), an

overview of exposure therapy, the role of parenting prac-

tices and family accommodation in the maintenance of a

phobia, parent contingency management training, and a

rationale for OST. During the session, the therapist worked

with Ivy and Rosie to develop an exposure hierarchy (e.g.,

starting with videos of people having dental injections and

progressing to having a blood test) to help guide the OST.

The therapist, Rosie, and Ivy also spent time planning and

preparing for Ivy’s exposure practice following OST (e.g.,

purchase syringes from the local chemist, book doctor and

physiotherapist appointments). The therapist emphasised to

the family that the OST was just a ‘‘kick start’’ and that a

fear Ivy had for long time would not disappear after one

session. The therapist advised the family that the e-therapy

maintenance sessions were still an active part of treatment

and that if Ivy continued to practise exposure tasks regu-

larly, with the support of the therapist, over the weeks

following her OST, she would be able to overcome her

fear.

Treatment

Ivy’s OST involved 3-h graduated exposure in addition to

the use of cognitive challenges, modelling, and
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reinforcement of approach behaviours (see Table 2 for a

summary of the session). The first hour commenced at the

Griffith University psychology clinic. Rosie was involved

throughout the session observing and also as a model

demonstrating particular exposure steps (e.g., having a

finger prick). The session began with reviewing the psy-

choeducation material regarding the phobic response. Ivy

was asked to identify the physiological cues she experi-

enced when having an injection. She was encouraged to be

aware of these cues throughout the session and if she

noticed them to try a number of adaptive responses to

manage these symptoms (e.g., wiggle her toes, take some

slow breaths, have a drink, splash water on her face, sit or

lie with her feet up).

Ivy and Rosie were also provided with education about

pain (e.g., pain cells send a message to the brain) and the

interaction between pain, anxiety, and disgust. Throughout

the session, a narrative/language associated with pain

experiences was used to challenge Ivy’s dysfunctional

phobic beliefs. The therapist encouraged Ivy to use less

intense language to describe her pain for example using the

terms ‘‘hurt’’ and ‘‘discomfort’’ to highlight to Ivy that we

experience different levels of discomfort and that the pain

associated with an injection is transient and manageable, as

opposed to a chronic and enduring pain that is associated

with considerable suffering. Ivy was taught that anxiety

tricks you into believing that the pain associated with an

injection is unbearable; however, in reality pain is part of

our everyday lives and although it is unpleasant we fre-

quently tolerate and cope with pain. The concept of an

‘‘ouch’’ thermometer was introduced to Ivy, to rate her

level of discomfort from (0 to 8). A discussion was had

with Ivy and her mother about painful experiences that Ivy

had been able to cope with in the past (e.g., spraining her

arm playing hockey, biting her tongue, stubbing her toe and

falling off her bike). Ivy was asked to rate the discomfort

she experienced during these events on the ouch ther-

mometer (e.g., spraining her ankle—6/8) and then to

compare this to the discomfort associated with having an

injection. A behavioural experiment was then carried out

whereby Ivy and her mother were both asked to hold ice for

as long as they could. After 30 s of holding the ice, Ivy

reported that her hand was hurting (she rated 5/8 on the

ouch thermometer); however, she said she knew she could

keep going and persisted with the task for 8 min. Following

the task, Ivy was questioned as to how she had been able to

cope with the discomfort. She was able to reappraise the

pain associated with holding ice and stated ‘‘I felt

uncomfortable while holding the ice, it hurt, however I

knew I was not in danger and could handle it’’. Ivy was

informed that when someone is anxious it turns up the pain

dial in their head (e.g., more painful); however, if they stay

calm and use calm thoughts it is much easier to cope with

discomfort.

Table 2 Summary of Ivy’s OST session

OST Exposure steps Fear rating pre Fear rating post

(0–8) (0–8)

Hour 1 Psychoeducation regarding coping with pain and disgust 0 0

Exposure task—holding ice cubes 0 0

Watching videos of children receiving dental injections 3 1

Reward = Points on behavioural chart

Hour 2 Ivy holding a small dry needle 1 0

Watching the therapist and her mother receive a small dry needle 1 0

Ivy (under the supervision of the physiotherapist) tap a small dry needle into her own arm 3 0

Physiotherapist tap a small dry needle into Ivy’s forearm which had topical anaesthetic on it 4 1

Having a small dry needle in her forearm that had no topical anaesthetic 5 1

Having a large dry needle in her forearm with topical anaesthetic 2 0

Reward = Iced chocolate from university coffee shop

Hour 3 Sitting in a dental chair and watching a dental injection video 3 1

Wobbling her loose tooth while sitting in the dental chair 2 1

Watching the therapist have a finger prick 0 0

Giving the therapist a finger prick 0 0

Watching the therapist have a blood test 5 0

Having a pathology nurse pretend to give her blood test with an uncapped needle 4 0

Having a blood test in her arm, which has topical anaesthetic 7 2

Reward = $10 Itunes gift card and candy blood bag
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The remaining time during the first hour was spent

watching dental injection videos aimed at eliciting disgust,

in order to both normalise the disgust response, as well as

reduce the intensity of this emotion through exposure.

Videos were chosen specifically to elicit Ivy’s disgust (as

opposed to fear), given that Ivy did not perceive herself to

be in imminent danger watching a video. Exposure was

conducted in the form of behavioural experiments with Ivy

predicting that she would find the videos disgusting and

that the child in the video would scream out in pain. Ivy

watched the video multiple times, and at the end of the task

her predictions were reviewed. Ivy reported that she ini-

tially felt gross while watching the video, but over time she

got used to it. She also indicated that the child in the video

did not appear to be in pain. The therapist reinforced to Ivy

that disgust is another normal emotion that is unpleasant,

but that we can cope with it and, like fear, passes with time

if we stay in the situation and allow ourselves to face it. At

the beginning of the session, the therapist introduced the

concept of a scoreboard to Ivy for ‘‘braving discomfort and

fear’’. Ivy received points for braving and coping with

discomfort and fear throughout the session. At the end of

the second hour and third hours, Ivy was given rewards for

achieving a pre-determined number of points.

The second hour of Ivy’s OST was conducted at the

Griffith University Physiotherapy Clinic. During this hour,

a physiotherapist, trained in dry needling, (i.e., acupunc-

ture) gave Ivy multiple dry needles. Dry needling uses very

fine needles of varying sizes and thicknesses providing an

ideal opportunity to graduate exposure to injection needles.

To assist with graduating Ivy’s exposure tasks, a topical

anaesthetic cream was placed on her arm. At the conclu-

sion of the hour, Ivy was able to have more than 15 dry

needles of various sizes initially in her arm with the

anaesthetic, and then in her non-anesthetised arm. Ivy

initially worried that the pain associated with the dry

needles would be unbearable. Over the course of the hour,

however, she reappraised the level of discomfort associated

with having a dry needling saying to Rosie ‘‘the dry nee-

dles sting however only for a short time and they do not

hurt as much as when I broke my finger at netball, which I

was able to cope with’’.

The third hour was initially conducted at the Griffith

University dental clinic and then moved to the medical

centre where the therapist and Ivy met with a pathology

nurse. At the dental clinic, Ivy sat in a dentist chair, looked

at dental tools, and practised wobbling her teeth for

extended periods of time. Ivy’s predictions regarding the

fear and discomfort she would experience when complet-

ing exposure tasks declined during her time at the clinic,

and she was able to successfully reappraise beliefs related

to her ability to cope with discomfort and disgust.

Following this, the session progressed to the medical centre

where Ivy watched the therapist have a blood test. While

watching the therapist Ivy became very pale and reported

feeling nauseous. The therapist encouraged Ivy to take

some slow breaths. She then had her sit in a chair with her

feet up and fan her face to cool herself down. Ivy stated

that she was worried she would faint. The therapist used

this opportunity to conduct some challenges of her phobic

beliefs—What are the chances you will faint? How bad

would it be? If you did faint would you be able to cope

with that? Ivy was encouraged to use cognitive challenges,

such as ‘‘I feel icky but I am ok—the feelings will pass’’

and ‘‘this is just a trick—I am not in danger’’. Once the

colour had returned to Ivy’s face, the exposure task was

continued with the therapist having a second blood test. Ivy

said she felt ‘‘yucky’’ but she was not in danger watching

someone have a blood test and the feelings passed.

Towards the end of the session, Ivy was able to have a

blood test in her arm that had a topical anaesthetic on it.

She did not cry and was not restrained at all. Following the

blood test, she reported her actual pain level to be signif-

icantly lower than she had anticipated. She reported that

the injection had hurt a little; however, she was able to

cope with the pain. At the end of the session, Ivy’s progress

was reviewed and the family was reminded that the session

was a ‘‘kick start’’ in overcoming her fear. A time was

scheduled to provide Ivy with e-therapy maintenance ses-

sions to assist the family with ongoing exposure practice,

problem solve any obstacles to exposure and provide

ongoing motivation and reinforcement to both Ivy and her

mother.

Maintenance Program

Following Ivy’s OST, the clinician contacted Ivy and Rosie

once a week for a 30-min e-therapy session (delivered over

Skype) for 4 weeks. During the sessions, the therapist

reviewed Ivy’s progress, completed a brief exposure task,

and then helped plan Ivy’s exposure practice for the fol-

lowing week. Exposure tasks completed by Ivy over the

course of the 4 weeks included visiting an acupuncturist,

wobbling her loose tooth, visiting a dentist and sitting in

the chair, having her teeth cleaned by the dentist, giving

her mother a finger prick and having her own finger prick.

In addition to her injection-related fears, Ivy and her

mother were encouraged to apply the skills they had learnt

to her fear of dogs. Ivy and her mother developed their own

exposure exercises with the therapist’s assistance and vis-

ited a friend’s house that owned dog and went walking in a

dog park. Rosie regularly rewarded Ivy (e.g., ice cream,

friend sleep over) for practising her exposure tasks.
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Post-Treatment and Follow-Up Assessment

A post-assessment was carried out 1 week after Ivy’s OST

session. On the basis of the ADIS-IV-P/C, Ivy continued to

meet criteria for BII phobia; however, the severity of her

phobia (CSR = 4) had reduced significantly. Although she

continued to meet criteria for a dental phobia (CSR = 4),

her dog phobia diagnosis was now considered subclinical

(CSR = 3). At 1-month follow-up, Ivy did not meet cri-

teria for any diagnosis on the ADIS-IV P/C. On the BAT

task (administered at 1-month follow-up), Ivy was able to

be prepared for a blood test and reported minimal levels of

distress completing the task (1 on a scale ranging from 0 to

8).

Modified OST for BII Phobia

The aforementioned case studies highlight some of the

unique challenges associated with treating BII phobia in

children and adolescents. BII phobia has a highly hetero-

geneous presentation in youth. A formulation-driven

approach is essential to the delivery of an effective treat-

ment for these children and adolescents. The following is a

summary of key maintaining mechanisms (see Fig. 1) that

need to be considered when treating these youth and a

discussion of possible modifications to a traditional OST

approach to augment treatment outcome. Specifically, our

treatment approach includes modifications to address

(a) pain, (b) disgust, (c) the physical symptoms associated

with BII (e.g., fainting and vomiting), (d) parent involve-

ment in treatment, and (e) maintenance of treatment gains

(Table 3).

A key treatment consideration for BII phobic youth is

addressing the role of pain in the maintenance of their fear.

Previous research with adults has found that BII and dental

fearful individuals have a tendency to exaggerate or over-

estimate pain and have a lower perceived ability to tolerate

physical pain and discomfort (Arntz et al. 1990; Severeijns

et al. 2001; Smith and Meuret 2012). For children who

report catastrophic cognitions and phobic beliefs associated

with pain, it is suggested that their psychoeducation focus

on the interaction between pain and fear. Addressing

phobic beliefs associated with pain occurs through educa-

tion about the experience of pain (e.g., pain cells) and by

changing the language children and parents use to describe

pain; the use of an ouch thermometer demonstrates to

youth the various intensities of discomfort a person may

experience from slight discomfort to extreme discomfort;

behavioural experiments test exaggerated danger

expectancies (probability and severity) related to pain and

discomfort, as well as coping estimates; and explicitly

having children reappraise their phobic beliefs using

knowledge obtained via adaptive learning experiences.

Öst et al. (1997), in their description of OST for adults

with injection phobias, report that their patients had been

able to have multiple finger pricks, saline injections, and

multiple blood draws by the end of the session. From the

above case studies, it is evident that the pace of exposure

for BII phobic children is significantly slower. To address

this dry needling (i.e., acupuncture) and a topical anaes-

thetic are recommended as intermediate exposure steps

prior to the finger pricks and blood tests. Dry needles do

not look like traditional needles as they are smaller, finer,

and are not attached to a syringe. Children may be more

willing to attempt this during exposure. These transitional

exposure steps give children the opportunity to have a

corrective learning experience. They learn they can cope

with discomfort and once children have had one needle

they are often more willing and open to engaging in other

exposure tasks. Moreover, after initially attempting expo-

sure tasks on their arm with the topical anaesthetic, chil-

dren are encouraged to then attempt needles in their arm

without anaesthetic with the goal to ultimately phase out

the use of the anaesthetic.

Furthermore, the use of a reward system during the OST

session is considered integral in engaging children and

keeping them motivated. With Ivy a scoreboard was used,

receiving points for braving her discomfort and fear. Points

are awarded throughout the session, and at the end of the

second hour and third hour, rewards are presented for

achieving a pre-determined number of points. Hence,

contrary to traditional OST, tangible rewards may be

necessary to encourage youth who appear to be more dif-

ficult to engage in exposure therapy. Similarly, Rudy and

Davis III (2012) recommend the use of tangible rewards

during OST for special populations, such as children with

Autistic Spectrum Disorders or Intellectual disability, who

are more likely to have low motivation. During the edu-

cation session, contingency management strategies are also

introduced to parents and a rewards programme set up at

home to keep children motivated to continue exposure

practice following treatment.

Many BII phobic youth report previous experiences of

being restrained or forced to have an injection and hence

they often have limited trust of their therapist and the other

clinicians involved in their treatment. This serves to further

heighten their anxiety during the OST session. For youth

who have comorbid chronic illnesses and BII phobia, this

may particularly be the case if they have required life-

saving treatments. When conducting exposure it is impor-

tant that the child feels in control of the session. Children

should never be forced to have an injection during the

session. Wherever possible it is helpful to give the child a
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choice so that they feel more in control (e.g., Would you

like the nurse to give you a finger prick or would you prefer

to give one to yourself? or Would you like the physiother-

apist to tap in your dry needle or would you like the

physiotherapist to set it up in the right position and then

you tap it yourself?). It is also important when discussing

the rationale for treatment to emphasise to the child that

they will be in charge of how the session progresses.

Additionally, if a child was becoming overwhelmed or

finding an exposure task to difficult the therapist can have

the child take a step back and complete an easier exposure

task in some circumstances. For example, when a child was

attempting a finger prick, the therapist may leave the room

for a short period and allow the child to attempt the task

without the pressure of therapist, parent, or other health

professionals observing.

Table 3 Suggested adaptations to treatment for BII phobia in children and adolescents

Characteristic of BII

phobia

Mechanisms proposed in CBT formulation Adaptation for formulation-driven OST

Pain Pain sensitivity

Direct/classical conditioning

Overestimation of threat

Underestimation of coping

Avoidance

Psychoeducation regarding the role of pain and practice coping

with discomfort

Exposure to discomfort/pain (i.e., holding ice, pulling off band

aids, pulling out a piece of hair)

Reappraisals about expectancies of pain (probability and

severity) and estimates of coping—using an ‘‘ouch!

Thermometer’’

Exposure tasks: Dry needling (e.g., acupuncture), finger pricks,

use of topical anaesthetic for blood test

Disgust Disgust sensitivity

Appraisals of disgust

Physiological symptoms (e.g. nausea)

Avoidance

Psychoeducation regarding tolerating disgust

Disgust evoking exposure tasks

Reappraisal of expectancies of disgust (probability and

severity) and estimates of coping

Physiological symptoms Overestimation of threat

Underestimation of coping

Negatively reinforced avoidance behaviour

through reduced symptoms of faintness, nausea

and embarrassment

Psychoeducation regarding fainting

Encouraging the use of adaptive strategies to cope with

physical symptoms—e.g., lie down, drink cool water, wiggle

toes etc.

Reappraisals about expectancies associated with unpleasant

physiological symptoms (probability and severity) and

estimates of coping

Parent BII-related fears Vicarious conditioning

Negative information transmission

Parent psychopathology

Parenting practices such as positive

reinforcement of avoidance

Parent education session prior to OST—contingency

management training

Observation of the therapist modelling how to manage child

anxiety

Involvement in ongoing maintenance—e-therapy

Lack of motivation Parenting practices such as lack of positive

reinforcement for approach behaviours

Tangible rewards

Contingency management training with parents

Difficulties maintaining

treatment gains

Parenting practices—familial and contextual

obstacles to homework compliance

Avoidance

Education session—discuss preparing for exposure and

homework

E-therapy maintenance program/phone calls over 1 month

following OST

Lack of perceived control/

lack of trust for health

professionals

Direct/classical conditioning

Overestimation of threat

Underestimation of coping

Additional time spent with the child during education session

building rapport

Slow pacing of OST

Child-led exposure tasks with child choosing next exposure

step

Reappraisal of cognitive biases associated with health

professionals being untrustworthy (e.g., It is the priority of

health professionals to keep us safe and well. This may

involve procedures that make us uncomfortable, but are

intended to keep us safe and well)
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Another unique challenge associated with BII phobia

and which needs to be considered when delivering treat-

ment to youth with BII is the role of disgust in the

aetiology and maintenance of the disorder. Louise and Ivy

reported that they found BII-related stimuli disgusting.

With Ivy, disgust was introduced when explaining to the

family the phobic response (cognitive, physiological and

behavioural) during the education session. In the first hour

of OST, children can be taught that disgust like pain and

anxiety is another normal feeling that we can learn to

tolerate. A distinction is made between fear that occurs in

response to danger, versus anxiety or disgust that occurs

in response to something that is not dangerous. Children

are educated that they need to learn to turn the dial down

on anxiety and disgust because they do not have to avoid

stimuli, which is not dangerous. Moreover, in accordance

with the suggestion by Olantunji et al. (2007a, b), it is

recommended that the therapist complete disgust evoking

exposure tasks with the child similar to those used with

Ivy in order to assist in habituation of disgust as well as

the development of adaptive and modest appraisals of

disgust. For example, the therapist could squeeze their

finger after having a finger prick so that blood flows or

drips from it or the therapist and child could look at

pictures of infected wounds. Targeting disgust is proposed

to lead to enhanced treatment outcome; however, further

research is needed to clearly establish this with BII

phobic youth.

An important feature distinguishing BII phobia from all

other phobia types is its unique physiological response. In

the cases reviewed, Ivy had a history of fainting when

confronted with her phobic stimuli, which is a common

feature of BII. Applied tension, a coping technique that is

implemented during exposure to BII stimuli with adults,

was developed to counteract the unique vasovagal fainting

response experienced by individuals with BII phobia.

However, in a recent review, Ayala et al. (2009) concluded

that the findings in relation to the superiority of applied

tension above and beyond exposure alone were mixed, with

little compelling evidence for the need of applied tension.

Hence, exposure alone was used to treat Ivy. For BII

phobic children who faint or vomit, it is recommended that

the OST commence by normalising this physiological

response and educating children about the evolutionary

purpose of fainting/vomiting when exposed to blood

(Antony and Watling 2006). The child is encouraged

throughout the session to be aware of their bodily cues and

if they notice that they are starting to feel faint they are

reminded to stay calm and to use adaptive strategies (e.g.,

lie down, drink cool water, wiggle toes) to manage these

normal symptoms, which do not present any danger or risk.

Once they begin to feel better, children should continue

with exposure as planned.

The case studies presented also highlight a number of

parent-related issues that may interfere with maintenance

of children’s treatment gains following OST. As was evi-

dent in both cases, parents reported that they too were

fearful of BII-related stimuli and Ivy had a family history

of fainting. If parents are phobic themselves, they may

avoid assisting their child with exposure tasks and model

anxious behaviours when interacting with BII stimuli. An

integral part of Ivy’s treatment was the education session

during which her mother was provided with information

regarding the aetiology of phobias (e.g., heredity, learning

pathways) and strategies to facilitate Ivy’s exposure such

as being aware of verbal messages and modelling. More-

over, having parents actively involved in their child’s OST

is also important as it gives them an opportunity to vicar-

iously expose themselves to BII stimuli. Parents of children

with phobias often facilitate their child’s avoidance of

phobia-related objects and situations (Milliner et al. 2013)

and thus inadvertently reinforce their anxious behaviour.

Including the education session in addition to OST pro-

vides an opportunity to teach parents contingency man-

agement strategies such as using attention and rewards to

reinforce approach behaviours. Having parents involved

throughout the session also gives them an opportunity to

observe the therapist respond appropriately to their child’s

anxious behaviour.

Relative to other phobia types, such as dog or dark pho-

bias, organising exposure practice for BII phobia takes sig-

nificantly more time and active planning. Families may need

to schedule doctor’s appointments for vaccinations, take

their child to see physiotherapists for dry needling or book

into the dentist, arranging these appointments, and paying for

health professional services places considerable burden on

the family. This is an important treatment consideration

when working with BII phobic youth. The inclusion of an

education session provides an opportunity to spend more

time socialising the child and their family to OST approach.

It needs to be emphasised to families that OST is a kick start

and that continued exposure practice is essential for the

month following treatment if the child is to overcome their

phobia. Moreover, the session helps parents plan for future

exposure practice with the therapist discussing with them

medical supplies that they may need to purchase (e.g., finger

pricks from the chemist) and health practitioners (e.g., doctor

or physiotherapist or pathology nurse) that they made need to

schedule appointments with. To maximise treatment out-

comes, Ivy and her family completed 4 9 30 min e-therapy

sessions to assist them with problem-solving difficulties

associated with exposure and also to keep them motivated

and engaged with practicing. These sessions were integral to

the continued gains she made. Families should be advised

that these maintenance sessions are still an active treatment

component and integral for long-term treatment success.
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E-therapy sessions placed a lesser burden on Ivy’s family in

terms of the time needed to drive to appointments in the

clinic and are more cost-effective which is consistent with

the OST approach. While findings relating to the benefit of

parent involvement in the treatment of anxious and phobic

youth are mixed (Ollendick et al. 2015), it is suggested that

for BII phobia, given the potentially higher levels of parent

BII-related fears and the challenges associated with planning

and organising exposure practice following OST, a modified

approach which includes enhanced parental involvement

may be of greater benefit these youth. Future research is

needed to establish whether this is indeed correct.

It is evident from the above case illustrations that con-

siderable preparation is required before engaging in OST

for BII phobia. A significant amount of time was spent

ensuring that the therapist had the appropriate materials

and stimuli for exposure. Coordinating families, health

professionals, and being able to access medical rooms was

also time-consuming. Prior to the treatment sessions, the

therapist needed to find appropriate health professionals to

be involved in the treatment and to train these professionals

regarding their role in the session and how to appropriately

interact with phobic youth. Given that during the session

the child and therapist would be exposed to blood, and

other bodily fluids, and be interacting with needles, it was

important for them to consider the safety and ethical issues,

which may arise when conducting exposure. This is also

important when considering fainting or vomiting. The

therapist needs to ensure that children will be safe (e.g.,

making sure the child will not hit their head if they faint or

there is a sick bucket available, and having a cool sugary

drink ready). Additionally, therapists need to prepare

themselves for OST (Reuterskiold and Öst 2012) by

seeking supervision if necessary, researching the child’s

phobic stimuli for psychoeducation (e.g., Why is blood

red? Because of the protein haemoglobin) and practicing

interacting with the child’s phobic stimulus (e.g., have dry

needling). The therapist involved in the case illustrations

had multiple dry needles, finger pricks, and blood tests

each session. It was important for the therapist to be able to

calmly model having these medical procedures. Moreover,

the therapist needed to be able to cope when the unex-

pected occurred. For example, if the pathology nurse had to

insert the needle multiple times in order to find a vein, the

therapist had to demonstrate how to handle this.

Conclusions and Implications

The efficacy of CBT treatments for BII phobic youth is

currently unknown. The outcomes of large RCT for chil-

dren with specific phobia have generally led to conclusions

that BII represents a more difficult phobia to treat and they

have been largely excluded from participation. Further,

research examining BII phobia in youth is necessary to

determine whether the proposed developmental model

accurately describes these children and adolescents. Sev-

eral assumptions, derived from the adult literature, have

been included in the model, and these assumptions need to

be empirically assessed in order to provide a develop-

mentally sensitive conceptualisation. The aforementioned

case studies describe an individualised approach to OST,

based upon our proposed CBT model that addresses many

of the unique characteristics associated with the clinical

presentation of BII phobic youth. The development of a

cost-effective and efficient treatment approach that delivers

rapid reductions in fear is essential for BII phobia, given

that for many children (e.g., those with medical condi-

tions), this debilitating fear may lead to accessing less than

optimal healthcare and could result in long-term health

consequences. It is evident that BII phobia has a highly

heterogeneous presentation in youth. Because of this, the

underlying mechanisms maintaining each child’s phobia

may vary considerably and hence children may respond

differently to different treatments. An individualised and

formulation informed approach to delivering OST is

therefore recommended.
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Öst, L. G., Fellenius, J., & Sterner, U. (1991a). Applied tension,

exposure in vivo, and tension-only in the treatment of blood

phobia. Behaviour Research and Therapy, 29(6), 561–574.

doi:10.1016/0005-7967(91)90006-o.
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