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Abstract  (author guidelines: 250 words max)
Needle procedures (e.g., immunizations, venipunctures) are highly prevalent throughout the lifespan, particularly in childhood. While the resulting pain may be considered “mild” by some individuals, for others these needle procedures are from “just a poke” and are associated with a high degree of pain and fear. Objectives: The objectives are to provide an overview of pain and fear in the context of needle procedures including defining relevant terms and providing description of the prevalence, course, etiology, and consequences of high degrees of needle fear and needle phobia. In doing so, this narrative review will provide readers with a foundation to understand the rest of the articles in this series focusing on the evidence base. Results: First, the general definition, features, lifespan development, needle procedure-related considerations, and assessment of the following constructs are provided: pain, fear, anxiety, phobia, distress, and vasovagal syncope. Second, the importance of unmitigated pain from needle procedures such as vaccination is briefly highlighted from a developmental perspective. Third, the prevalence and course of high levels of needle fear and/or phobia are outlined. Fourth, a framework using predisposing, precipitating, perpetuating, and protective factors to understand the etiology of needle fears is proposed. Fifth, the consequences of high levels of needle are explored across the lifespan. Finally, the management of needle-related pain and fear are outlined to provide an introduction to the series of systematic reviews in this issue. 
 




Introduction
Vaccinations are responsible for promoting human health by reducing morbidity and mortality from infectious diseases (Ulmer et al., 2006). However, the usual method of their administration, which involves needle puncture, is painful. In fact, vaccinations are the most common painful needle procedure worldwide, with an estimated 12 billion injections given per year (CITE). 	Comment by Nicole Racine: Miller M. A., Pisani E. The Cost of Unsafe Injections. Bulletin of the World Health Organization. 1999;77(10):808–11.


Despite the availability of evidence-based pain management strategies for mitigating pain during vaccination, there is a lack of consistent implementation of these strategies resulting in the majority of individuals experiencing pain (Taddio et al., 2007; MORE REFS). Recently, increasing attention has been paid to pain as an adverse event of vaccination (Gidudu et al., 2012) and in 2010, the Help ELiminate Pain in Kids team (HELPinKIDS) published the first clinical practice guideline for pain mitigation during vaccination in childhood (Taddio et al., 2010). The present work is part of a series of articles outlining an update and expansion of the  knowledge synthesis for the management of vaccine-related pain, fear, and distress in individuals across the lifespan as well as the treatment of individuals with high levels of needle fear and/or a phobia of needles (CITE). The objective of the present article is to provide an overview of pain and fear in the context of needle procedures including defining relevant terms and providing description of the prevalence, course, etiology, and consequences of high degrees of needle fear and needle phobia. In doing so, this overview will provide readers with a foundation to understand the rest of the articles in this series focusing on the evidence base. Table 1 delineates important terminology and concepts related to needle fear and pain.	Comment by Nicole Racine: Lisi D, Campbell L, Pillai Riddell R, Garfield H, Greenberg S. Naturalistic parental pain management during immunizations during the first year of life: Observational norms from the OUCH cohort. Pain. 2013;154:1245-1253.


Humphrey GB, Boon CM, van Linden van den Heuvell GF, van de Wiel HB. The occurrence of high levels of acute behavioral distress in children and adolescents undergoing routine venipunctures. Pediatrics.1992;90 (1 pt 1):87– 91.


****INSERT TABLE 1 HERE: READ TABLE 1 BEFORE CONTINUING PLEASE  ****
Vaccination: A Painful and Fear-Inducing Experience 
Needle procedures (e.g., immunizations, venipunctures) are highly prevalent throughout the lifespan, particularly in childhood. While the resulting pain may be considered “mild” by some individuals, for others these needle procedures are from “just a poke” and but are associated with a high degree of pain and fear (Taddio et al., 2009; Taddio et al., 2012). In fact, pain is much more than a simple noxious stimulus leading to an individual’s sensory experience. Many decades of research, the Gate Control Theory (Melzack & Wall, 1965), and biopsychosocial models of pain all clearly indicate that emotions shape one’s pain experience and expression. However, negative emotions regarding needle procedures such as immunizations are often ignored. For fear, this is particularly problematic as it seems to have a bidirectional relationship with pain: for example, greater perceived pain during needle procedures has been associated with higher levels of fear (Deacon & Abramowitz, 2006; McMurtry et al., 2011; Taddio et al., 2012). 	Comment by Nicole Racine: If you would like a ref here:
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Of great importance is that while the acute pain from needles typically dissipates in the minutes, hours, and days after a needle, the emotional sequelae of unmanaged pain, including fear of needles, can have a much longer lasting impact. Indeed, pain and fear are not over when needle procedures end. Poorly managed needle pain can lead individuals to develop more fearful memories of pain over time (Noel et al., 2010) which may predict distress at future needle procedures (Chen et al., 2000). Thus, individuals can become highly fearful of the pain from the procedure, which may result in an escalating relationship between pain and fear over time. In addition to fear of pain, individuals may also be apprehensive regarding other factors related to needle procedures such as sitting in the waiting room, seeing blood, seeing the point of the needle, seeing the needle inserted, being “poked” multiple times with a needle, and being restrained (Dalley et al., 2014).  
A developmental framework is critical for understanding pain and fear in the vaccination context for several reasons. Firstly and perhaps most importantly, the amount of observed distress and pain reported during needle procedures tend to decrease as individuals get older (i.e., younger children tend to be more at risk when undergoing the same procedure than older individuals; Goodenough et al., 1998; Jacobson et al., 2001). Thus, children in early childhood (< 7 years) may be at greater risk for long termlong-term consequences of unmitigated pain, including high levels of needle fear whichfear, which typically develop at this age. Secondly, the measurement of these constructs is influenced by age (see Table 1). Thirdly, not only does an individual’s cognitive development impact his/her ability to understand the context of the pain, but also dictates appropriate intervention. 
Needle Fear and Phobia
	Prevalence and Course: 
“Am I getting a shot today?” is a common question posed by children when they visit their doctor’s office. Children have long reported that receiving a needle is one of their most feared and painful experiences and it has become a negative symbol of health care (Broome & Hellier, 1987; Hart & Bossert, 1994; Taddio et al., 2009). However, distress regarding needle procedures does not simply vanish over childhood; in fact, needle-related distress is common in adults as well (Armfield & Milgrom, 2011; Deacon & Abramowitz, 2006; Taddio et al., 2012; Wright et al., 2009). A recent study found 63% of children endorsed a fear of needles (Taddio et al., 2012), while several studies have reported adult prevalence rates of some degree of needle fear ranging from 14% to 38% (Armfield & Milgrom, 2011; Cox & Fallowfield, 2007; Deacon & Abramowitz, 2006; Nir et al., 2003; Oswalt & Napoliello, 1974; Taddio et al., 2012). Due to traditional diagnostic classification systems (e.g., Diagnostic and Statistical Manual of Mental Disorders by the American Psychiatric Association), research is scarce on the epidemiology of needle phobia specifically; however, the prevalence of blood-injection-injury phobia is estimated to be between 3-4.5% (APA, 2000; Bienvenu & Eaton, 1998; LeBeau et al., 2010). Once established and if left untreated, severe needle fear appears to follow a relatively stable, chronic course which can last for decades (APA 2013; Goisman et al., 1998; Ost, 1992); however, there may be a slight decrease in prevalence over time (Agras et al., 1969; Stinson et al., 2007). Although estimates and associated factors may vary across studies, the literature is consistent in its reporting that needle-related fear and phobia are found throughout the lifespan and are important to examine in their own right. 
Etiology	
While individuals may not express their concerns to a health professional until much later in life, the onset of needle fear and phobia is thought to occur in early to middle childhood (Bienvenu & Eaton, 1998; LeBeau et al., 2010; Thyer et al., 1985). By this time, individuals would have received up to two dozen needles (Public Health Agency of Canada). Unfortunately, for the majority of children, there is a failure to implement evidence-based pain management strategies during these procedures. Thus, these repeated painful procedures in early childhood without benefit of treatment are a likely risk factor for the development of high levels of needle fear. Figure 1 depicts the experience of needle procedures in childhood and over the lifespan, including the impact of high levels of needle fear and their etiology (explored next).
While there has been speculation that humans are biologically prepared to fear needles given (adaptive) fear of pain and injury (Du et al., 2008; Hamilton, 1995), there is no one personality construct, life event, or combination of the two that can guarantee or protect against the development of a high degree of needle fear or needle phobia (Du et al., 2008). A significant painful or traumatic event or set of events may in isolation lead to the development of severe needle fear and/or phobia (e.g., engaging in painful cancer treatments as in Cox & Fallowfield, 2007). However, a more broadly applicable perspective contends that high levels of needle fear likely emerge as the result of a number of factors present in childhood that either continued or amplified the fear into adulthood. 
The developmental psychopathology perspective (Cicchetti & Cohen, 1995; Sroufe & Rutter, 1984) can be applied to help understand the factors that lead to high levels of needle fear and phobia in children and the adults they will become. Using this organizational framework, each individual with severe needle fear or phobia is seen to arrive at this outcome through his/her own unique set of characteristics and behaviours, which differentially interact with his/her environment over the lifespan (Vasey & Dadds, 2001). Furthermore, an individual is seen as having both risk and protective factors influencing the pathway by which the severe needle fear would develop. Risk and protectiveThese factors can predispose, precipitate, perpetuate, or protect against the development of pathological fear (Vasey & Dadds, 2001; Carr, 1999). 	Comment by Nicole Racine: I’m not sure if you want to cite another review Becca, Anna and I have submitted. It is currently under review at JPP. We will be submitting our revisions shortly with the hopes of it being accepted and in press before May 1st. I will leave this with you.
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Predisposing, precipitating, perpetuating, and protective factors are frequently used to approach the conceptualization of psychopathology in children and adults (i.e., provide a case formulation; Carr, 1999; Macneil et al., 2012). Predisposing factors may include genetic factors, life events, or temperament, which put the individual at risk. For example, female sex and younger age have been shown to be significantly related to needle fear and phobia (Bienvenu & Eaton, 1998; Cox & Fallowfield, 2007; Deacon & Abramowitz, 2006; Page, 1994; Sokolowski et al., 2010; Taddio et al., 2012; Wright et al., 2009).  Moreover, a hereditary component to blood-injection-injury phobia has been demonstrated with correlations between monozygotic twins reported as 0.49 and dizygotic twins as 0.10 (Neale et al., 1994). A meta-analysis by van Houtem and colleagues (2013) reported the mean heritability of blood-injection-injury fears to be 41% (+/- SEM 0.06) and blood-injection-injury phobia to be 33% (+/- SEM 0.06).   	Comment by Nicole Racine: Havighurst, S.S. & Downey, L. (2009). Clinical reasoning for child and adolescent mental health practitioners: The mindful formulation. Child Clinical Psychology and Psychiatry, 14(2), 251-271. 

This ref provides an OCD case example using the 4Ps.
 Precipitating factors refer to events that have led to the onset of the current problem. Precipitating factors can be considered the trigger or catalyst to a problem.   While not necessary nor sufficient in and of itself, having a history of fainting (vasovagal syncope) is positively related to needle fear (Armfield & Milgrom, 2011; Deacon & Abramowitz, 2006; Ost, 1992; Wright et al., 2009). Moreover, having had a significant fear conditioning event either through directly experiencing needle-related negative sequelae (e.g., experiencing pain, bleeding, etc.), watching someone else (e.g., an older sibling) have this experience, or simply being given negative information from a trusted source (e.g., a parent; see Figure 1) are the most common precipitating events for the development of phobia (Du et al., 2008; Rachman, 1977). While retrospective in methodology, individuals with needle fears typically report a traumatic conditioning experience thus supporting the importance of conditioning events (Kleinknecht 1994; Ost, 1991; Ost, 1992). 
Perpetuating factors or maintaining factors are those that maintain the problem once it has become established. One such perpetuating factor is how individuals remember pain. Distressing memories of needle pain and fear can develop from one poorly managed or negative procedure (a precipitating event) and are most likely to develop among highly fearful and anxious individuals (Noel et al., 2012a; Noel et al., 2012b). Individuals who are highly fearful and anxious about pain are likely to experience the needle procedure as more unpleasant, painful, and distressing. They are also likely to selectively attend to and encode threatening aspects of the needle procedure, which can lead to their memories of pain and fear become increasingly distressing over time such that they remember more pain and fear than they initially reported. This can fuel a negative cycle of increased fear, anxiety, and pain that becomes perpetuated and maintained over time and further reinforced at each subsequent procedure (Noel et al., 2012c). This is likely why many individuals who are highly fearful of needles can root their fear back to one poorly managed needle procedure in childhood. 
Finally, protective factors are strengths of the child or adult which reduce the severity of problems or promote healthy and adaptive functioning. For example, in one study, adults who self-selected to look at (i.e., expose themselves to) the needle going into their arm reported less pain compared to those who chose to look away (i.e., avoided) (Vijayan et al., 2015; but see Goodenough et al., 1997). Having a behavioral predisposition to face a fear-inducing stimulus could be a protective factor against developing a high level of needle fear; in fact a key component of evidence-based treatments for phobias is exposure (Ayala et al., 2009; Choy et al., 2007; Wolitzky-Taylor et al., 2008). 
Consequences
Fear of needles has both proximal and distal negative consequences, particularly when it is of a moderate to high level. Specifically, proximally to the procedure: 1) children and adults with needle fear are more likely to report experiencing pain from procedures and fear of health care professionals (Armfield & Milgrom, 2011; Deacon & Abramowitz, 2006; Meade et al., 1996; Taddio et al., 2012); 2) fear of needles is associated with a higher risk of experiencing physiological symptoms including fainting as well as seizures (Hamilton, 1995; Marks, 1988; Wright et al., 2009) which can lead to serious safety concerns and have been highlighted as a major source of dental office emergencies (Sokolowski et al., 2010); and 3) parents of children with needle fears report challenges during the procedures including flailing, running away, fainting, and requirement of restraint to successfully complete the procedure (Taddio et al., 2012). These consequences result in a negative, and potentially traumatic, experience for the needle recipient, the health care provider, and caregivers. 
  In terms of more distal consequences, negative memories of the procedure may develop and result in increased anxiety toward and fear during future procedures (Noel et al., 2012a); in fact, across children and adults, memories of pain are a more powerful predictor of subsequent pain than the initial experience of pain and fear itself (Gedney & Logan, 2006; Noel et al., 2012b). Those with acquired fears may require higher doses of analgesics for the same effects resulting in further vulnerability to inadequately managed pain (Weisman et al., 1998). Beyond a reluctance to donate blood (e.g. Oswalt & Napoliello, 1974), individuals of all ages who are afraid of needles are more likely to avoid preventative healthcare requiring needles such as blood tests, vaccinations, and dental care (Armfield & Milgrom, 2011; CDC, 1999; Johnson et al., 2008; Taddio et al., 2012; Wright et al., 2009; Zimmerman et al., 2003). Noncompliance with vaccinations is highly problematic given the importance of herd immunity in protecting communities from infectious diseases as well as the risk to individuals in vulnerable groups (e.g., those over > 65 years if they contract influenza; CDC, 1999; the patients of health care providers who refuse influenza vaccination – REF FROM ANNA). People with a chronic condition requiring treatment through needle procedures (e.g., insulin injections for diabetes, interferon injections for multiple sclerosis) are particularly at risk as avoidance results in poorer health outcomes (Ellinwood & Hamilton, 1991; Hamilton 1995; Howe et al., 2011; Mohr et al., 2001; Rzeszut, 2011; Wright et al., 2009). 
Strong fear and anxiety towards needles may generalize over time resulting in noncompliance with other healthcare behaviors. In fact, extreme levels of apprehension can cause avoidance of travel plans, education, career decisions, and even result in legal problems if one refuses to comply with blood tests (Hamilton, 1995; Sokolowski et al., 2010). Taken together, the range of avoidance behaviors could lead to a significant economic burden through increased health care expenditures. Not surprisingly, given these deleterious consequences, there has been a mounting concern regarding our understanding of fears and their management (e.g., Armfield et al., 2011; Hamilton, 1995; Sokolowski et al., 2010; Taddio et al., 2010; Taddio et al., 2012; Willemsen et al., 2002).
Management of Needle-Related Pain and Fear
Pain management is a human right (Brennan et al., 2007). Evidence-based strategies for the management of pain, fear, and distress during vaccinations should be applied across the lifespan. Through broad and rigorous syntheses of the literature, the articles in this series provide the evidence on the best care for infants, children, adolescents, and adults undergoing vaccination (CITE). In the future, consistent application of effective pain management strategies for childhood vaccinations may vastly reduce the incidence of high levels of needle fear and/or phobia. However, individuals with a high degree of needle fear must be treated before they can fully benefit from the pharmacological, physical, procedure, and psychological strategies designed to make the procedure itself more comfortable; thus, a systematic review on the treatment of high levels of needle fear is also included (CITE). 
Conclusions
Immunizations and vaccines are one of the most beneficial life-saving interventions of modern medicine (Ulmer et al., 2006). However, the significance of the adverse events of pain and associated needle fear due to immunization has been neglected until recently, particularly in childhood. The purpose of this paper was to provide an overview of pain and fear in the context of needle procedures. Long after the acutely painful sensation is gone, the emotional sequelae surrounding the experience linger. Over time, unmitigated pain may increase fear, which in turn, may increase pain at future procedures. Ideally, parents play a large role in having children face their needle fears and phobias by ensuring children get their preventative care. However, children with high degrees of needle fear who struggle and are forced into what have become highly aversive needle situations grow up into adults who can make their own healthcare decisions. These individuals can choose to avoid preventative care or experience these interventions with extremely negative physical and emotion reactions; furthermore, these highly fearful adults may become parents themselves who may model needle fear to their children. Acknowledging the psychological sequelae of needle procedures draws attention to the fact that unmanaged pain hurts more than just an individual’s body. The set of interventions proposed in the following series of articles is designed to reduce the pain and fear caused by immunizations. 	Comment by Nicole Racine: Another ref if wanted:
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Table 1. Important terminology and concepts related to needle fear and pain: definition, lifespan development, and assessment
	Term
	General Definition and Features/Manifestations
	Lifespan Development
	Needle Procedure Related Features and Considerations
	Assessment Considerations (Needle Context; Ideal is multisource, multimethod)

	Pain 
	“Unpleasant sensory and emotional experience associated with actual or potential tissue damage or described in terms of such damage… Pain is always subjective.” (IASP, nd)  

May be chronic (e.g., > 3 months) or acute (time limited) 

May result in behavioral response  (e.g., facial grimacing, withdrawal, aggression) and physiologic changes (e.g., increased heart rate) 
	Ability to sense pain established at birth, including in preterm babies 
	Pain is an iatrogenic harm of needle procedures 

Children experience more pain than adults for the same needle procedure 

Children are at higher risk of long-term harm from unmitigated pain (e.g., repetitive neonatal pain associated with long term CNS changes) 
	Subjective nature leads to emphasis on self-report when possible (> 3 years)

Observational and proxy measures also important; critical to include for populations unable to self-report (e.g., < 3 years, individuals with significant cognitive impairment); important to consider in young children (3-5 years) whose self-report may be unreliable 

	Fear^ 
	Proximal alarm reaction to a threat (real or perceived; Gullone 2000)

May result in fight or flight response, which includes physiological arousal (e.g., increased heart rate) and behavioral response (e.g., crying, fleeing, flailing, freezing)

	Onset in infancy; intrinsic to normal development (e.g., fear of strangers in infants, fear of the dark in children, fear of falling in older adults)  

Adaptive in dangerous situations (e.g., encountering a burglar or a bear in the woods)
	Low to moderate levels of fear regarding needles in individuals of all ages are considered normative 

High levels of needle fear are atypical: persistent, intense fear in response to a needle procedure
	Subjective nature leads to emphasis on self-report when possible (> 3 years)

Observational and proxy measures also important; critical to include for populations unable to self-report (e.g., < 3 years, individuals with significant cognitive impairment); important to consider in young children (3-5 years) whose self-report may be unreliable

	Anxiety^
	Negative mood state which is future oriented/anticipatory in nature (Barlow 2002)

At high levels, may result in hypervigilance and avoidance of the source of anxiety
	Intrinsic to normal development 

Conditionally adaptive; low to moderate levels can be adaptive depending on circumstances (e.g., motivate preparation for upcoming test). High levels are typically maladaptive (e.g., avoidance of studying because highly anxious about test) 
	Low level of anxiety regarding needles in individuals of all ages is considered normative 

High levels of needle fear are atypical: persistent, intense apprehension of needle procedures which may lead to their avoidance
	Subjective nature leads to emphasis on self-report when possible (> 3 years)

Observational and proxy measures also important; critical to include for populations unable to self-report (e.g., < 3 years, individuals with significant cognitive impairment); important to consider in young children (3-5 years) whose self-report may be unreliable

	Phobia 


















	Persistent, severe form of both anxiety and fear regarding a circumscribed situation or stimulus: extreme fear is present when confronted with the feared stimulus (e.g., trembling, crying, difficulty breathing). When subjected to the feared-situation/stimulus, children may express fear through crying, clinging, freezing, or tantrums. Anxiety is present in terms of hypervigilance and avoidance.  Reaction is considered disproportionate to danger posed (APA, 2013; WHO, 2015)


May result in interference with functioning and may generalize over time to related stimuli 
	Mental and behavioral disorder representing a developmentally inappropriate, excessive, amount of fear and anxiety

Can occur throughout the lifespan from early childhood to late adulthood

Most individuals with specific phobia have more than one  


	Extreme fear and anxiety regarding needles and needle procedures is not normative

Results in a high degree of distress when confronted with the situation or avoidance and/or impairment in functioning (e.g., avoidance of flu shot even though required by employment); may generalize to related situations such as general check ups 

Falls within the Blood Injection Injury subtype of Specific Phobias in the Diagnostic and Statistical Manual of Mental Disorders – 5th Edition (DSM-5; APA, 2013)
	Diagnosis requires a detailed assessment by a mental health professional with relevant training

Observational measures of avoidance behavior are important 

	Distress
	General term for unpleasant or negative affect. Traditional definitions of distress highlight pain, anxiety, sorrow (Oxford Dictionary, 2015)  

May result in behavioral response (e.g., crying, screaming, flailing) and physiological changes (e.g., increased heart rate) 

	Established at birth; present throughout life in a variety of contexts 
	Distress typically considered combination of negative affect (e.g., fear) and pain
	Subjective nature leads to emphasis on self-report when possible (> 3 years)

Observational and proxy measures based on overt behavior; generally, overt behavior could represent any combination of pain, fear, distress or other strong emotions; used as proxy measure of pain in individuals unable to provide self-report 

	Vaso vagal syncope
	Fainting due to an initial increase in blood pressure and heart rate is followed by an over-compensatory, sudden reduction in both which results in insufficient blood flow in the brain

May include prodromal symptoms: dizziness or lightheadedness, sweatiness, nausea, seeing spots
	Peak age of onset: mid-adolescence but can occur at any age 
 
	Seeing blood/needle and experiencing pain are common triggers

Higher prevalence in individuals with blood injection injury phobia; not typically observed in other phobias 


	Subjective report of prodromal symptoms (> 3 years*)

Observer rating of fainting behavior; important to consider in young children (3-5 years) whose self-report may be unreliable

Physiological: blood pressure, heart rate




^ Note that in the pain literature, these terms are often used interchangeably when discussing outcomes and measurement (e.g., the Faces Anxiety Scale is often used to gather self-report of fear from adults). 
* This is extrapolated based on the age cut-off for self-reported pain 
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