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ABSTRACT

Aims: To evaluate the prevalence of needle fear and summarize the characteristics of

individuals-whe.exhibit this fear.

Background:Injections are among the most common medical proesdyet fear of needles

can result in avoidance of preventive measarebtreatment.
Design: Systemaitic revievand metaanalysis.

Data SourcesMEDLINE (1966-2017), Embase (1947-2017), PsycINFO (1967-2017) and
CINAHL (1961-2017) were searchedith no restrictions by age, gender, race, language, or

country.

Review Methods:Prevalence of needle fear was calculated astticted maximum

likelihood random effects models were usednfi@taanalyss and metaegression

Results The search yielded 119 original research artislleigh are included in this review
of which 35 contained sufficient information for metaalysis The majority of children
exhibitedneedle fegrwhile prevalene estimates faneedle fear ranged from 20-50% in
adolescentand20-30% in young adults. In gener@edle feadecreased witincreasing
age.Both'needle fear ameedle phobia were more prevalent in fem#ias males
Avoidance of influenza vaccination because of needle fear occurtéddrof adult patients,
27% of hospital employees, 18% of workers at Itgrga care facilitiesind 8% ohealthcare
workers at hospitaldNeedle fear was common when undergoing venipuncture, blood

donationandin those with chronic conditions requiring injection.
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Conclusiors: Fear of needles is common in patients requiring preventive care and in those
undergoing treatmenGreater attention should bieéected to interventiswhich alleviate

fearin high risk groups.

KEY WORDSufear, phobia, anxiety, needle, injection, medical nursing, mental health

PROSPEROrregistration number: CRD42017070595.

SUMMARY STATEMENT
Why is this research or review needed?

e Patients often express a fear of needles or injection.
e Because the use of needles is ubiquitous in clinical settings, it is important to
understand who is at higher risk of needle #rat the consequences of needle fear.

» What arethe'key findings?

e Children exhibited the greatest fear of needles and the prevalence decreased with age.
e Women have greater needle fear than men, across all countries studied.
e Approximately 1 in 6 healthcare workers in lotegm care facilities and 1 in 13

healtheare workers in hospitals avoided influenza vaccination because of the fear of

needles.
* How should the findings be used to influence policy/practice/research/education?

e Greater.attention should lpésen to evidencéased approaches to alleviate fear
duringrinjections.
e Although some nomeedleoptiors are available, there is a need to expawskible

non:eedle alternatives for vaccination, fluid administragod drug delivery.

1 | INTRODUCTION
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Certain medical devices are so valuabléhim practice of nursinghd medicine that they are
used worldwide. The hypodermic needle is one such device. It is employesdoitar
intradermal, subcutaneous antramusculaaccessas well asfor biopsy and drug delivery
across an extensive rangetistues (e.g., epidural, intraperitones¥hile routinely used in
clinical settingssuch as hospitals and medioffices, hypodermic needles are alsmjuently
used in community settindgsr public health purposes andhome settingfor patiens with
disabilities

Acrossthese settingst is often tke nursewvho administes injections owho draws
blood. Indeed, these proceduegs amongdhe skills taught in nursing schools throughout the
world (AltmanyWcisel & Kerestzes, 2010). Beyond the expertise required for the
administration ofnjections, however, are the psychosocial aspects of such delivery which are
experienced by the patieecause fear of needles is one sewfotion observeoh some
patients who may anticipate pain, we conducted a systematic review of the fear of teeedles

explore thesprevalence of this condition.

1.1 | Background

In a World.Health Organiziain study of 10 major regions in the world, the frequency of
needle injections averaged from 2{dr person each ye@tutin & Chen, 1999). Such
injections are among the most common medical procedures, integral for botbvienipe
and treatment purposeéet, the fear of needlesmndelay orresult inavoidance of preventive
measures such as vaccinatammdmay also deteblood donation, venipunctudiiring routine
clinical evaluatiorandnecessary treatmefor variousacute and chronic conditioifg/right,

et al., 2009):

Theterms “needle feaand “needle phobiaboth describe anxiety associated with
needles andituationswhereneedles or injections are usddowever, eedle mobig as
defined in the Diagnostic and Statistical Manual of Mental Disorders (D§Ms a more
extreme psychiatridisorderthan generalized fear anéten involvesvisual avoidance of the
phobic stimulusas well as @iphasicvasovagal respongeaturinganinitial increase and
subsequent precipitoukecrease in blood pressuvéhich can resuin fainting (Jenkins,
2014). Needle phobiger seoccurs less often than the generalized fear or anxiety associated
with needles (Wright, et al., 2009} lassical conditioninpased orshared negative

experience of painful proceduresay alsanvoke needle fear or phobia (Jenkins, 2014).
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While fear may be acknowledged in practice, the extent of needle fear and the
characteristics of persons affected have not yet been fully described. A bettstandieg
of this condition may enable effoitis develop interventions to alleviate fear so that

necessary procedures can be undertaken.

2 | THE REVIEW
2.1 | Aims

This systematiceviewwas conducted to (1) assemble the body of literature available
regardingtheprevalence of needle feand phobia(2) summarize the prevalence of needle
fear and phobia acrosemogaphic and clinical factorand(3) assess the degree of

vaccination avoidance because of needle fear.

2.2 | Design

A systematie.review and megaalysis was performagsing established guidelinés
observational resear¢Rogers, 2014; Stroup, et al., 2000; Joanna Briggs Institute, 2315),
well as the general procedures outlined in the Preferred Reporting Items for Systematic
Reviews andMetAnalysis (PRISMA).Theinvestigation was registered in PROSPERO, the
International Prospective Register of teysatic ReviewgCRD42017070595).

2.3 | Inclusionfexclusion criteria

Eligibility criteria were: (1) scientific pblication of original researcl(i2) fear or phobia of
needles was investigated in the study; (3) data were included regarding the fyezfuenc
needle fegrand (4) the study was conducted in humavs.included articles that assessed
fear of needles:in general, as well as the biogettion-injury subtype of phobia as classified

by the Diagnestic and Statistical Manual of Mental Disorders (BD$M

2.4 | Search methods

Data emanated fromriginal research studiegherethere were data regang fear of
needlesThe bibliographidatabases searched were Medical Literature Analysis and
Retrieval System (MEDLINEL966-6/21/201)] Excerpta Medica dataBASE (Emba$847-
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6/21/2017, PsycINFO(1967-6/21/2017) an@umulative Index to Nursing and Allied Health
Literature (CINAHL, 1961-6/21/201) There were no language restrictions, nor were there
restrictions by age, gender, race, or country of origin. The search terms included Boolean
logic and controlled vocabulariés retrieve terms such as “injections” (MeSH Major Topic)
and “needles{MeSH Major Topic); theearch strategy is listed AppendixTablel). We
alsoconducted firstevel backwarahainsearching of review articles on needle fear (i.e.,

evaluation ofeview articles for information regarding original studjes

2.5 | Search outcome

Of the databases searched, there were 559 records retrieved and 357 records 8oveened (
diagram, Figure 1). Of the 227 full text articles assessed for eligibility, 118exhtis

eligibility criteriayfor this reviewStudy eligibility wasascertained independently by each
author after review of the title and abstrdaifferences in eligibility were flagged and
resolved through discussionhis was followed by an independent review of eligibility by
each author based on the entire researtitie. Reasons for exclusion were: (1) not an
original research studyNES?2), (2) prevalence of needle fear was not giw4@) and(3)

the study-didnot examine needle fdd={4). Of the 119 studies included in this review,
there were 35 articles theontainedsufficient information to allow either metnalysis of a

summary ‘measure or metegression.

2.6 | Quality-appraisal

Because the"outcome of interest was prevalence, quality assessment was axahgted
epidemiolagic standards established for accurate assessment of pre(R¢thoean,

Greenland, & Lash, 2012), as well as international standards for survey research (De Leeuw,
Hox, & Dillman, 2012).The criteria weref1) the response raté) the use of population-

based representative sampli8) employing a random sampéthe target reference group
and(4) whether'a standardized instrument was used to assess needle fear oEplcblh.

the four elements was determined indepengdtithe two authors; when there was

disagreement after review, the original article wasekgewed for clarity.

2.7 | Data abstraction

This article is protected by copyright. All rights reserved



Data regarding study characteristics (e.g., first authear, gf publication, locationytudy
sample (e.g., age, gender, disease/conditimvy, fear/phobia was assessedl prevalence of
fearwere independently extracted by each autbdferences were resolved through

discussion.

2.8 | Synthesis

Prevalence and 95% exact confidence intervals were calctdatedch studyData were
grouped according to the specific type of outcome measured (fear, phobia) and by personal
characteristics (e.g., gender, occupatibteterogeneity was evaluated bising f
(inconsisteney ifidex) and 1° (betweenstudy variance)For results that ere heterogeneous
(wherea summary measure could not be pooled), @ata plotted andhetaregression was
performedlIn metaregression, étweenstudy variance was modelleding random effects
restricted maximum likelihoodnd pvalues and confidence intervailgre calculated using
the Knapp-Hartung method. To pool prevalence, a restricted maximum likefiuodaoim
effects model was us&d metaanalysisand theFreemarTukey arcsin transformationas
apgied. Alpha was set at 0.05 2iled) and results were conduciadstata/MP 15.1
(CollegesStation; TX).

3 | RESULTS
3.1 | Overalleharacteristics of the studies

The 119 eligible publications ranged from large population-based national surgeyallto
clinical studies AppendixTable 3. The clinical studies generally included patients in whom
injections were frequent such as children with type 1 diabetes and patientsgacritine
dental procedurés. There were also large populéésed studiesom several counigs,
including Australia, Germanyindia, Mexico, the Netherlands, South KorSaederand the
United Statess

In"quality assessment, 36 of the 119 eligible studies (30%) had responsé rates
>80% (Appendix Table 3). Thirty studies involved a population-based sample and 22
extracted random samples from a targeted reference gbdtipe 119 studies, 74.8%

involved the use of standardized instruments to assess fear or phobia.

3.2 | Prevalence by age
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There was considerable variatiorthe fear of needleby age(1>=99.9%, t°=0.08).Fear of
needls was greatest in children, especially younger childrefdecreased with ag&igure

2). The results of meteegression indicated that, for every decade increase in age (years),
there was an 8.7% (95% CI: 6.0%, 11.4%) decrease in the prevalence of needle fear
(p<0.001).Fre"majority of childra exhibited a fear of needles, whieevalence estimates
ranged from 20% to 509 adolescentd-or adults who were 20-40 years, the prevadesf
needle fear approximated 20% 1@73. It is noticeabldhat this prevalence dropped

appreciably with older agend was <5% at the oldest ages

3.3 | Prevalence by gender

For both needle fear and needle phobia, the prevalence was greater in girls thard@ss
greaterin women, than merkor studies that reported prevate in both genderthe results
were graphed by gender attd female:mal@revalence ratiovas calculatedAppendix
Figure 1).In each of the studies, the point estimate was greater in females thanFoales.
needle fear, thpooledfemale:male prevalencatio was 1.4 (95% CI: 1.1, 1.8) withdf
89.8% and 7° of 0,067. For needle phobia, the pooled female:miaealenceatio was 1.7
(95% Clidn8y2:1) with3of 63.4% and 2 of 0.038.

Gender differences in the prevalence of needle fear were evident across different
countries (Appendix Figure 1). Even with the gerdifierences, there was considerable
heterogeneity in prevalence across different countdesdle fear was particularly high in
Saudi Arabia and Israel, but quite low in Sweden. For needle phobia, Mexico and India had

greater prevalence, while South Koasead Germany had low levels.

3.4 | Prevalence by disease/condition

Many of the“investigations reported fear of needles in patients with specific diseases or
conditions=The'results are shown in Table 1, with prevalence ranked within catdgoses

of the studies were conducted in populatis&reinjections were necessary for treatment.
These included,patients with cancer undergoing chemotherapy (pie/alfiear ranged

from 15.7-84.0%), individuals with diabetes (prevalence ranged from 1.3- 41.7%) and
persons undergoing routine dental procedures (prevalence of fainting 1.v&éepce of

needle fear 11:91.0%).The prevalence of needle fear was also considerable for those with

allergies, asthma, multiple sclerosis, spinal conditions,harec disordersand those
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undergoing dialysisThere was also high prevalence of needle fear when people were
surveyed in various settings such as primary care clinics and in the hospital, as well as in

people who donate blood or who were planning to travel and required vaccination.

3.5 | Avoidance of medical procedures due to fear of needles

The results'showeelvidence of vaccinatioavoidancdor influenzabecause of the fear of
needles omjections(Figure3). The prevalencef avoidance due to fear was 27% in hospital
employees, 18% in health care workers at lergs care facilitieg1>=0.0%, t><0.001), 8%

in health care workers at hospitél$=23.8%, t*=0.001), 16% in adult patienfs=0.0%,
1°<0.001)and8%. in older adult patien{$*=41.1%, 1°=0.002).

Results were simildior avoidance of other vaccinds.a nationally representative
sample of the US adult$9% did not obtain a pneumococcal vaccination and 20% did not
obtain a tetanus.vaccination basa of dislike of needlgdohnson, et al., 2008). In a survey
of 100 US physicians, 71% indicated that fear of needles was a contributing factor to not
obtaining artetanus vaccination; the figures were 71% and 69% for influenza vaocarati
pneumococcalvaccinatiprespectivelyJohnson, et al, 2008). In a nationally representative
survey ofindividuals 65 years and older in the US, 2d&ot obtain a pneuncoccal
vaccination.because the pansalidn’t like shots or needle¢CDC, 1999).

Non-compliance with immunization due to needle fear occurred in 8% of children and
7% of parents in a sample from Canaaareover, the degree of n@ompliance was
positively assogiated with tlieegree of feafTaddio, et al., 2012)-or patients in Australia
attending awgeneral practice clinic, 64.1% of those with needle feeated avoiding future
flu vaccination and 30.8% would avoid future tetanus vaccinatiiscompared to 19.5%
and 7.0%forthose without edle fear, respectivelfjVright, et al., 2009)in these patients,
needle fear was also associated with avoiding blood tests, avoiding painnelafading
blood donation (Wright, et al., 2009). In a study of Japanese children, 52.2% of those with
needle fear were unwilling to receive a vaccine at baseline which decreased to 27.5% after a

participatory educatial event(Kajikawa, et al., 2014).

Avoidance of othemedical procedures was aldemonstrated.dar of needles was
associated witlavoiding having one’slood drawn (Deacon & Abramowitz, 2006), avoiding
insulininjectionsin patients with diabete¢Zambanini et al., 1999), avoiding undergoing

amniocentesis whilpregnant (Peters, 1984) arahcellinga dental appointmeioir avoiding
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a dentistCrawford, et al., 2005; Vika, et al., 2006; Kaakko, et al., 1998; Hakeberg &
Berggren, 1997; Milgrom, et al., 1997).

4 | DISCUSSION

In this review, we foundgignificant variation in needle fear by age and gendeung

children and women exhibited higher prevalence of needle fear and phobia, regardless of
country of erigin. Throughout the world, women have largely taken the responsibility for
their children’s«daily health concerns (World Bank, 2012). Even in developed countries, the
vast majority /of childresi medical visitsare handled by the mother (Daly & Groes, 2017).
Because vaccinations and medical procedoftes involve needles, the fear of such needles
by a disproportianate number of children and mothers could be annendgnized
impediment.to.preventive measures and treatnf@aelet al., (2017found thatjn the

United Statesyounger infants and infants with younger motiveese more likely to have
received newvaccination$he odds of infants having no vaccinations were 5 times greater in
those withyeunger mothers (<20 years) comparethtise withmothers 30 years of age
(Fadel etal., 2017).

The“degree of needle fear in patients who require injections due to the nahgie of t
disease was strikingror example, 40.9% of childremith type 1 diabetes were fearful of
injections when they were first diagnosed in the hagmlthough this declined to 9.5% at
the third cliniewisitwhich was 69 months after thanitial diagnosigHowe, et al., 2011).
Caregivers.of patients with type 1 diabetes also reported fear of injectitaes of infusion
site changes farontinuous subcutaneous insulin infusion; this occurred in 32.7% of
caregivéersin‘one study (Cemeroglu, et al., 2015). Moreover, they found that patients with
type 1 diabetes who exhibited more fear had greater glycated haemoglobin levels.d-or som
patients with lag-standing type 1 diabetes, it may be difficult to discern whether the fear
emanates from.the injection itself or from anticipation of a hypoglycemic éveat.of sek
injection for pregnant women with gestational diabetes was also shown to be quatergre
— 38.5% at 27 weeks gestation (Feitosa, et al., 2013).

Avoidance of preventive measures due to needle fear also ocdveddund that
8% of healthcare workers in hospitals and 18% of workers intirmg-care facilities

avoided influenzaaccination because of the fear of needi&é®re was also evidence of
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avoidance of vaccination for tetanus and pneumococcal digkaseson et al., 2008; CDC,
1999).Relatively small reductions in vaccine coverage have been shown to result in
significantincreases in disease cases with appreciable rises in public sectgLodsts
Hotez, 2017). ialthcare worker vaccination leads to less staff absenteeism due ® illnes
(Van Buynderyet al., 2015) and greater nurse staléwnels have beeassociated i lower
patient martality(Aiken, et al., 2014).

4.1 | Limitations

Thisreviewis limited by the inherent characteristics of the underlying original research
articles.Forpopulation statistics, not all samples were randomly chosefatinical

samples, somerinvolved refesalhileothersincluded a small number of participants.

Authors often used different scales or types of questions for assessing fear afadethere

there is a need for studies to determine the accuracy aabiligliof such patienteported
outcomes'and to develop a more unified approach to assessment so that prevalence can be
compared across settings and cultukésteover, relevant technologies continuously change

so that review and evaluation of patientammes using these devices require constant

updatings

4.2 | Implications for future research and practice

Whilesneedle fear is occasionally mentioned as a contributor to vaccine tgsitan
there are relatively few studies designed to addrespribidem (Salmon, el al., 2019)here
is a lack of applied public health and clinical research on methods of delivery atgeh t
factors such as needle size, injection speed, or non-needle approaches (Noel, &) dt.,, 201
is perhaps.not surprising that a routine childhood vaccine that does not involvéeahased
the highest rates of vaccination (i.e., polio vaccination rate = 93.7% in year 20&5 in th
United States) (National Center for Health Statistics, 204gPproaches meant to reduce
vaccine heganey target communication strategies for notification, reminders, or incentives,
but may net.directly address the needle itself (Jarrett, et al., 20bjandomized trial, a
needle-free jet injector was found to be non-inferior to the usual nedidlergsystem for
influenza vaccination (McAllister, et al., 201%)et needlefree jet injectors are not in
widespread us®ther examples of novel approaches to replace typical injection procedures

include microneedles, mouth strips, nano-patches, muadsanistrationand edibles
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(Saroja, et al., 2011; Ravi, et al., 2015). Such needle-free methods could also potentially
reduce needlstick injuries which pose safety concerns in healthcare settings (Tarigan, et al.,
2015).

There have been various approaches to confront the underlyingéeause
healthcare professionals sometimes underestimate patients’ needle anxiety (Liden, et al.,
2012), improved assessment of symptoms may be neceBkarg.are guidelines for
reducing pain during needle injections which is a reasonable starting point (Taddlio, e
2015). McMurtry et al. (2015) found that some psychological interventions targeted to needle
fear and various,muscle tension techniques to avoid fainting may provide benefits, although
the quality ofthe evidence was lowlliecreutz et al. (2010) conducted a trial in pregnant
women who exhibited blood- and injection-phobia. In their study, cognitive behavioral
therapy significantly reduced phobia as well as depressive sympkbere is evidence that
specific cognitivebehavioural interventions, hypnosis and distraction (with nurse coaching)
during an injeetion may lower distress in children and adolescents (Uman et al., 2008).

5 | CONCLUSION

In conclusion, fear of needles occurs frequently in populations throughout the witild
higher prevalence at younger ages and in wotRear of needles is conan in patients
requiring prevetive care as well as those undergoing treatnergater attention should be
given to alleviate this feavith an ultimae goal of improvindealth We recommend
implementation studies of nareedle approaches to standard needle injeatiin direct
application to public health and clinical setting#e also recommend randomized trials to
assess speceifie.cognitieand behavioradtrategies to alleviate fear.

Author Contributions:

All authors have agreed on the final version and meet at least one of the followarg cr
(recommended by the ICMJE*):

1) substantial contributions to conception and design, acquisition of data, or analysis and

interpretation of data;

2) drafting the article or revising it critically for important intellectual content.

This article is protected by copyright. All rights reserved



13

* http://www.icmje.org/recommendations/
REFERENCES

Agras S., Sylvester, D., Oliveal. (1969). The epidemiology of common fears and phobia.
Comprehensive Psychiatri(2), 151-6.

Aiken, L.H¢ Sloane, D.M., Bruyneel, L., Van den Heede,®iffiths, P., Busse, R.,
DiomidousyMyKinnunen, J., Kbzka, M.esaffre E., McHugh, MD. (2014).Nurse
staffing.and education and hospital mortality in nine European countries: a retirespe
observational studylhe Lancet3839931), 1824—-30.

Altman, G.Bs:Wecisel, M.A., Kerestzes, P., eds. (2010). Fundamental & Advanced Nursing
Skills -3rd Ed.Clifton Park, NY. Delmar, 2010.

Armfield, JM:=(2010). The extent and nature of dental fear and phobia in Australia.
Australian.Dental Journab5(4), 368-77.

Bahrmann, A., Abel, A., Zeyfang, APetrak F., Kubiak T., Humme] J, Oster P.,
Bahrmannp.(2014).Psychological insulin resistance in geriatric patients with diabetes
mellitus. Patient Education and Counseling4(3), 417-22.

Bajric, E.; Kobasglija, S., Juri¢]. (2015).Patients’ Reactions to Local Anaesthetic
Application*Devices in Paediatric Dentistyoll Antropol 39(3), 685-90.

Begue, R.E.Gee SQ. (1998). Improving influenza immunization among healthcare
workers.Infection Control & Hospital Epidemiolog¢9(7), 518-20.

Benjet C., Borges G, Stein D.J, Méndez E., MedinaMora, M.E. (2012). Epidemiology of
fears andsspecific phobia in adolescence: Results from the Mexican adolescent mental
health surveyJ Clin Psychiatry73(2), 152-8.

Berge K.Gu, Vika, M., Agdal, M.L, Lie, S.A., Skeie, M5.(2017). Reliability, validity and
cutoff seoresof the Intr@ral Injection Fear scalént J Paediatr Dent27(2), 98-107.

BerggrenU.(1992).General and specific fears in referred and-saftrred adult patients

with.extreme dental anxietBehaviour Research and Therap®4), 395-401.

Bienvenu, O.J., Eaton, W¥. (1998). The epidemiology of bloadjectior-injury phobia.
Psychol Med28(5), 1129-36.

This article is protected by copyright. All rights reserved



14

Boyle, C.A, Newton T., Milgrom,P.(2010). Development of a UK version of CARL: a
computer program for conducting exposure therapy for the treatment of dental injection
fear.SAAD Dig 26, 8-11.

Burstein M., Georgiades, KHe, J.P, Schmitz A., Feig E., Khazanov, G.K., et al. (2012).
Specific phobia among U.S. adolescents: phenomenology and typDiggness Anxiety
29(12), 1072-82.

Carey CiLy*Harris L.M. (2005). The origins of bloodyection fear/phobia in cancer
patients'undergoing intravenous chemotherBgjhav Change?22(4), 212-9.

Cemeroglu, A.Can A., Davis A., Cemeroglu, QKleis, L., Danie| M., BustraanJ,
Koehler;T#(2014). Fear of needles in children with type 1 diabetes mellitus on multiple
daily injections and continuous subcutaneous insulin infugindocrine Practice21(1),
46-53.

Centers for.Disease Control and Prevention (EDI99, Oct 8)Reasons reported by
Medicare beneficiaries for not receiving influenza and pneumococcal vaccirations
United States, 1996. MMWRMorbidity and mortality weeklreport 48(39), 886.

Cohen, L.L., Francher, AMacLaren J.E, Lim, C.S.(2006).Correlates of pediatric behavior
and distress during intramuscular injections for invasive dental procedheegournal
of Clinical Pediatric Dentistry31(1), 44-7.

Costellg CG. (1982). Fears and phobias in women: A community stlolyrnal of
Abnormal-Psycholog¥1(4), 280.

Cox, A.C,, Fallowfield L.J. (2007). After going through chemotherapy | can't see another
needleEurd-Oncol Nurs11(1), 43-8.

Crawford Ss:NiessenL., Wong S, Dowling, E. (2005).Quantification of patient fears
regardingrdental injections and patient perceptions of a local noninjectaltiecticegel.
Compendium of Continuing Education In Dentistry (Jamesburg, NJ: 1262) Suppl
1), 11-4.

Daly, M., GroesF. (2017). Who takes the child to the doctor? Mom, pretty much all of the
time. Applied Economics Letterg4(17), 1267—76.

This article is protected by copyright. All rights reserved



15

Davis L.A., Ku, B.S, Griffin, B., Fields, J.M. (2013). Prevalence of needle phobia in
patients with difficult venous accegscad Emerg Med20(5), S141.

De Jongh, A., Bongaarts, G/ermeule ., Visser K., DeVos, P., MakkesP.(1998). Blood-
injury-injection phobia and dental phobiehav Res TheB6(10), 97182.

De Leeuw, E=D., Hox, J., & Dillman, D. (2012). International handbook of survey
methodelogy. Routledge.

Deacon B, Abramowitz J. (2006)Fear of needles and vasovagal reactions among

phlebotomy patientslournal of Anxiety Disorder20(7), 946—60.

Depla M.F.xMargreet L., van Balkom, A.J.de GraafR. (2008).Specific fears and phobias
in the general population: results from the Netherlands Mental Health Survey and
Incidence Study (NEMESISEocial psychiatry and psychiatric epidemiolpg$(3),
200-8.

de Vos, G Shankar, Wazarj R, KooragayalyS, Smith M., Wiznia A., et al. (2012).
Fear of repeated injections in children younger than 4 years receiving subcutaneous
allergy immunotherapyAnn Allergy Asthma Immundl09(6), 465-9.

Doebling;-SzRewe M.M. (2000). Negative perceptions of dental stimuli and their effects on
dental fearJournal of Dental Hygiene: JDH4(2), 110-6.

Earl, P. (1994, Oct 1)Patients' anxieties with third molar surgesyitish Journal ofOral
and Maxillofacial Surgery32(5), 2937.

Elmore J.RPriest J.H., Laskin, D.M. (2014). Do patients fear undergoing general
anesthesia for oral surgerngPesthesia Progres61(2), 69-72.

EssayC.A., Conradt, JPetermanyF. (2000). Frequencyomorbidityandpsychosocial
impairment of specific phobia in adolescedtsurnal of Clinical Child Psychology
29(2), 22131.

Fade] C.W.;.Colson, E.RCorwin, M.J., Rybin, D, HeerenT.C, Wang C., Moon, RY.
(2017).Maternal Attitudes and Other Factors Associated with Infant Vaccination Status
in the United States, 2011-20T#he Journal of Pediatricd85, 136—42.

Feitosa A.C.R., Sampaio, L.NBatista A.G.L., Pinheiro, B. (2013). Frequency of fear of
needles and impact of a multidisciplinary educational approach towards pre@maen w
with diabetesRev Bras Ginecol Obsted5(3), 111-6.

This article is protected by copyright. All rights reserved



16

Ferreira M.B., Viegas, L.P., Santos, A.S., BarbosaPM2013).Allergy shots: do patients
feel pain or fearAllergol Immunopathol (Madr}41(4), 273-5.

Fradet C., McGrath P.J, Kay, J., Adams, $SLuke B. (1990). A prospective survey of
reactions to blood tests by children and adolescBais, 40(1), 53-60.

GoodenoughyB., Thomas, WChampion G.D., Perrott, D., Taplin, J.E., von Baeyer, C.L.,
Ziegler, dB.(1999).Unravelling age effects and sex differences in needle pain: ratings of
sensoryrintensity and unpleasantness of venipuncture pain by childrdreanmhrents.

Pain, 80(1=2)y179-90.

HakebergM., BerggrenlJ. (1997). Dimensions of the Dental Fear Survey among patients
with dental'phobiaActa Odontologica Scandinavica5(5), 314-8.

Halliday, L., Thomson, J.A., Roberts,,IBowen S, Mead C. (2003). Influenza vaccination
of staff in aged care facilities in the ACT: how can we improve the uptakdwéring

vaccine?Australian and New Zealand Journal of Public Hea#(1), 70-5.

Hanas R., LudvigssonJ. (1997). Experience of pain from insulin injections and

needlephobia in young patients with IDDNMPractical Diabetes14(4), 95-9.

Harbarth.Ss:Siegrist C.A., Schira, J.C Wunderli W., Pittet D. (1998). Influenza
immunization: improving compliance of healthcare workkrection Control &
Hospital-Epidemiologyl9(5), 33742.

Harris L.M., Jones, M.K.Carey CL. (2009).Characteristics of BloothjectionInjury fears
in people receiving intravenous chemother&fyrrent Psychology: A Journal for

Diverse Perspectives on Diverse Psychological ISS28R), 124-32.

HeimbergerT"Chang, H.G., Shaikh, M., Crotty, L., Morse, D., Birkhead,1995).
Knowledgerand attitudes of healthcare workers about influenza: why are they not getting
vaccinated?nfection Control & Hospital Eglemiology 16(7), 412-5.

Heininger, U, Bachler M., SchaadU.B. (2003).Attitudes of pediatricians regarding
influenza_ sefimmunization: a survey in a Swiss university children’s hospita.
Pediatric_Infectious Disease JournaP(5), 391-4.

Howe C.J, Ratcliffe, S.J., Tuttle, A., Dougherty, S.ipman T.H. (2011).Needle anxiety in
children with type 1 diabetes and their moth&#f€N Am J Matern Child Nur86(1), 25-
31.

This article is protected by copyright. All rights reserved



17

Hsieh Y.C, Liu, H.T., Cho, YH. (2012). Reducing fear in preschool children receiving
intravenous injectionsl Nurs 59%(3), 79-86.

Humphrey, G.B., Boon, C.M., van de Wiel B4(1992). The occurrence of high levels of
acute behavioral distress in children and adolescents undergoing routine vengsunctur
Pediatrics 90(1), 87-91.

Hutin, Y.J.,;,Chen, K. (1999). Injection safety: a global challengeilletin of the World
Health"Organization77(10), 787.

JacobsenPB. (1991). Treating a man with needle phobia who requires daily injections of

medicationHosp Community Psychiatrg2(9), 877-8.

Jarretf C., Wilson R, O’Leary, M., EckersbergerE.,Larson H.J. (2015)Strategies for
addressing vaccine hesitargysystematic reviewaccine 33(34), 4180-90.

JenkinsK.(2014). II. Needle phobia: a psychological perspec®Jd&: British Journal of
Anaesthesial131), 4-6.

Joanna Briggs Institute. (2015). The Joanna Briggs Institute Method for Syst&aaigew
Research Quick Reference Guide. Version@ieen’s Joanna Briggs Collaboration
Adelaide:

Johnson, D.R«#"Nichol, K.L., Lipczynsk{. (2008).Barriers to adult immunizatioffhe
American Journal Of Medicind21(7), S28-35.

Kaakko, T, Milgrom, P., Coldwell, S.EGetz T., Weinstein P, RamsayD.S. (1998).
Dental fear,among university students: implications for pharmacological research.
Aneshesia Progres#A5(2), 62.

Kajikawa N., Maenqg T., Maenq T. (2014).Does a child’s fear of needles decrease through a

learning event with needled8sues in Comprehensive Pediatric Nursi8ig(3), 183-94.

Kettwich, S:€+:Sibbett, W.1, Kettwich L.G.,Palmer C.J., Draeger, H.T., Bankhurst,DA.
(2006) -Patients with needle phobia? Try streskicing medical device3.Fam Pract
55(8), 697=700.

Kettwich, S.C."Sibbitt, W.L., Jr., Brandt, J.R., Johnson, Q/fng C.S., Bankhurst, A.
(2007). Needle phobia and stresslucing medical devices in pediatric and adult
chemotherapy patient3.Pediatr Oncol Nurs24(1), 20-8.

This article is protected by copyright. All rights reserved



18

Kim, S.J., Kim, B.N.Chqg S.C, Kim, J.W., Shin, M.S., Yoo, H.J., et al. (2010he
prevalence of specific phobia and associatethodoid features in children and
adolescents] Anxiety Disord24(6), 629-34.

Kleinknecht, RA. (1987). Vasovagal syncope and blood/injury f@mahaviour Research and
Therapy 253), 175-8.

Kleinknecht, R.A., Lenz, J. (1989). Blood/injury fear, fainting and avoidance of medically
relatedsituations: A family correspondence stiBBhaviour Research and Therapy
27(5), 53747:

Kleinknecht, RA: (1994). Acquisition of blood, injury and needle fears and phoBeisav
Res Ther32(8), 817-23.

Kleinknecht, R.A., Thorndike, R.MWalls M.M. (1996). Factorial dimensions and
correlates of'blood, injury, injection and related medical fears: cross vatiaddtthe
medical.fear.surve\Behav Res TheB4(4), 323-31.

Kleinknecht,"R"A., Kleinknecht, E.E., Thorndike, R.M. (1997). The role of disgust and fear in
blood and injection—related fainting symptoms: a structural equation niRetelv Res
Ther, 35(12), 1075-87.

Kose S., MandiraciogluA. (2007). Fear of blood/injection in healthy and unhealthy adults
admitted-tora teaching hospitait J Clin Pract 61(3), 4537.

Liddell, A., GesseV. (1998).Characteristics of early unpleasant dental experiedoesnal

of behavior therapy and experimentalyphiatry 29(3), 227-37.

Lidén, Y., Olofsson, N., Landgren, O., Johansd6r(2012). Pain and anxiety during bone
marrow=-aspiration/biopsy: comparison of ratings among patients versus ¢ezalth-

professionalsEuropean Journal of Oncology Nursinf(3), 323-9.

Lilliecreutz C. JosefssorA. (2008). Prevalence of blood and injection phobia among
pregnant woemerActa Obstet Gynecol Scar@l(12), 12769.

This article is protected by copyright. All rights reserved



19

Lilliecreutz, C., JosefssomA., Sydsj6,G. (2010). An open trial with cognitive behavioral
therapy for blooeand injection phobia in pregnant women—a group intervention
program.Archives of Women's Mental Healft3(3), 259-65.

Lo, N.C., Hotez, P.J. (2017). Public health and economic consequences oé Vesitancy
for measles in the United StatdaMA Pediatrics171(9), 887-92.

Majstorovig,M.,<Veerkamp, &.(2004). Relationship between needle phobia and dental
anxiety:d*"Dent Child (Chic)71(3), 201-5.

McAllister, kwancerson J, Werth K., Cho, I., Copeland, K., Bouveret, N.L., Plant, D.,
MendelmanP.M., Cobb, K. (2014).Needlefree jet injection for administration of

influenza vaccine: a randomised niorferiority trial. The Lancet384(9944), 674-81.

McMurtry, €M« Noel, M., Taddio, A., Antony, M.M., Asmundson, G.J., Riddell, R.P.,
Chambers, C.T., Shald, (2015). Interventions for individuals with high levels of needle
fear: systematic review of randomized controlled trials and gqaasiomized controlled
trials. The Clinical Journal oPain, 31(Suppl 10), S109.

McWhottek LG+ Gil-Rivas V. (2014). The effect of brief functional relaxation on college
students’ needle anxiety during injected vaccinatidaarnal of American College
Health:62(3);166-72.

MerckelbachH., Muris, P., de Jong, P.J., de Jomgh(1999).Disgust sensitivity, blocd
injection-injury fear anddental anxietyClinical Psychology & Psychotherap§(4), 279-
85.

Milgrom, RsColdwell, S.E.Getz T., Weinstein P, RamsayD.S. (1997). Four dimensions
of fearof:dental injectiong.he Journal of the American Dental Associatib?3(6), 756—
62.

Miloyan, B., Eaton W.W. (2016). Bloodinjectiortinjury phobia in older adultdnt
Psychogeriatr 28(6), 897-902.

Mohr, D.C.;"Boudewyn, A.C., Likosky, W., Levine, E., GoodkinEE2001).Injectable
medication for the treatment of multiple sclerosis: the influence ctffafcy
expectations and infection anxiety on adherence and ability tonpadf: Annals of
Behavioral Medicing23(2), 12532.

This article is protected by copyright. All rights reserved



20

Mollema E.D., Snoek, F.J., Pouwer, F., Heine, R.J., van der Ploeg, H.M. (Zi8bgtes
Fear of Injecting and Selfesting Questionnaire: a psychometric evaluafiabetes
Care 23(6), 765-9.

Mulder, M., Hoog J.O, Buytene S, De Vries J.(2013).Validation of a screening
instrument for the fear of injection in dialysis patiedt®en Care39(4), 214-21.

Muris, P, MerckelbachH., Schmidt, H., Tierneys. (1999).Disgust sensitivity, trait anxiety
and anxiety"disorders symptoms in normal childBehav Res The87(10), 953-61.

Muris, P., Schmidt, H.MerckelbachH. (1999).The structure of specific phobia symptoms
among children and adolescerBehav Res TheB7(9), 863-8.

Naiduy, R.S, Lalwah S.(2010).Dental anxiety in a sample of West Indian adiest
Indian Med J59(5), 567-72.

Naz H., Cevik, F, Aykin, N. (2009).Influenza vaccination in healthcare workérke
Journal of Infection in DevelopinGountries 3(01), 050-4.

National Center/for Health Statisti¢®2017). Health, United States, 2016: With Chartbook on

Longderm Trends in Health.

Neale M.Cy"Walters E.E., Eaves, L.JKessler R.C, Heath A.C., Kendler, KS.(1994).
Genetics of bloodnjury fears and phobias: A populatiyased twin studyAmerican
Journal of Medical Genetics Part B4(4), 326-34.

Nichol, K.l&; Hauge, M. (1997)nfluenza vaccination of healthcare workdrgection
Control & Hospital Epidemiologyl8(3), 18994.

Nir, Y., Paz A., Sabo, E.Potasmanl. (2003). Fear of injections in young adults: prevalence
and association&sm J Trop Med Hyg8(3), 341-4.

Noble, L.M., Farquharson, L., O'Dwyer, N.A., Behrend R2014). The impact of injection

anxiety on education of travelers about common travel risksavel Med21(2), 86-91.

Noel, M.;:McMurtry, C.M., Chambers, C..IMcGrath P.J. (2010). Children's Memory for
Painful Procedures: The Relationship of Pain Inten8ityjety andAdult Behaviors to
Subsequent Recallournal of Pediatric Psycholog@5(6).

Noel, M., Taddio, A, McMurtry, C.M., Chambers, C.T., Riddell, R.P., Sh&h(2015).

HELPinKids&Adults knowledge synthesis of the management of vaccination pain and

This article is protected by copyright. All rights reserved



21

high levels of needle fear: Limitations of the evidence and recommendationgufer f
researchThe Clinical Journal of PaiB31(Suppl 10) S124.

Olatuniji, B.O., Forsyth, J.P., Cheriah, (2007). Evaluative differential conditioning of
disgust: A sticky form of relational learning that is resistant to extinclidmxiety
Disord,21(6), 820-34.

Olatunji, B.O., Sawchuk, C.N., Moretz, M.WWDavid, B., Armstrong, T,.Ciesielskj B.G.
(2010)Factor structure and psychometric properties of the Injection Phobia Scale
Anxiety. Psychol Asses82(1), 167-79.

Oosterink'E., De Jongh, AAartman I.H. (2008). What are people afraid of during dental
treatment?"/Anxietyprovoking capacity 067 stimuli characteristic of the dental setting.
European Journal of Oral Sciengdd §1), 4451.

Oosterink F., De Jongh, A., Hoogstraten, J. (2003kvalence of dental fear and phobia
relativete.ether fear and phobia subtygas.opean Journal oDral Sciencesl172),
135-43.

Oswalt R.M., Hoff, TE. (1975). The motivations of blood donors and nondonors: a

community surveyTransfusion15(1), 68-72.

Park S., Sohn,d.H., Hong, J.P., Chang, SlMe Y.M., Jeon, H.J.et al.(2013).Prevalence,
correlatesandcomorbidities of four DSM-1V specific phobia subtypes: results from the

Korean Epidemiological Catchment Area stuielgychiatry Re209(3), 596-603.

Pate] M.X., de ZoysaN., Bernadt, M., David, A.(2008).A crosssectional study of
patients' perspectives on adherence to antipsychotic medication: Depot versLiseoral.
Journal_of Clinical Psychiatry69(10), 1548-56.

Peretz Biy"MannJ. (2000)Dental anxiety among Israeli dental students:yadr
longitudinal study European Journal of Dental Educatiof(3), 133-7.

Peretz B., Efrat J. (2000). Dental anxiety among young adolescent patients in Israel.
International"Journal of Paediatric Dentistrg((2), 12632.

Peters JA. Amniocentesis anthaphiphobia: a preliminary survey. (198B)ith Defects
Original Article Series20(6), 2017.

Poulton, R., Thomson, W.M., Brown, R.H., SilvaAP(1998).Dental fear with and without

This article is protected by copyright. All rights reserved



22

blood-injection fear: implications for dental health and clinical practshav Res Ther
36(6), 5917.

Ravi, A.D.;SadhnaD., Nagpaal, D.ChawlaL. (2015).Needle free injection technology: a

completesinsightinternational Journal of Pharmaceutical Investigatj@), 192.

Rogers, MtAiM.(2014). Comparative effectiveness research. New York, NY: Oxford

University Press.

Rothman, K: Jy,Greenland, S., Lash, T. L. (2012). Modern epidemiology. Philadelphia, PA:
Lippincott.Williams & Wilkins; Third edition.

Royle, J., WrightL. (2008).Needle anxiety in the clinic: a needs assessreitish Journal
of Nursing17(20), 1274-9.

Salmon D.A., Dudley, M.Z., Glanz, J.MOmet SB. (2015).Vaccine hesitancy: causes,
consequences and a call to actidmerican Journal of Preventive Medicj#)6),
S391-8.

Sandin, B.,\Valiente, R.M., Chorot, P., Santed, M.A., Pinedé013). Dimensiones de
sensibilidad al asco y prediccion diferencial de los sintomas fobicos. = Domains of
disgust differentially predict types of phobic symptoRev Psicopatol Psicol Cljn
18(1), 19-30.

Saroja C.H¢, Lakshmi, P.K.BhaskaranS. (2011).Recent trends in vaccine delivery

systemsmareviewnternational Journal of Pharmaceutical Investigatidg?), 64.

Schienle, A. SchaferA., Stark R., Walter, B., Kirsch P, Vaitl, D. (2003). Disgust
processing im phobia of bloddjectiortinjury. J Psychophysiqll7(2), 87-93.

Shapiro, AH. (1975). Behavior of kibbutz and urban children receiving an injection.
Psychophysiologyl2(1), 79-82.

Sigstrom R,, Ostling S, Karlsson B., Waern M., Gustafson, D., Skoog, I. (2018).
population-based study on phobic fears and DSM-IV specific phobia in 70-yea¥ olds.

This article is protected by copyright. All rights reserved



23

Anxiety Disord25(1), 148-53.

Simmons J.H, McFann K.K., Brown, A.C, RewersA., Follansbee, D., Templerujillo,
R.E, etal.(2007).Reliability of the Diabetes Fear of Injecting and Skdkting
Questionnaire in pediatric patients with type 1 diabéeshetes Carg30(4), 987-8.

Starcevi¢ V., Bogojevic,G. (1997). Comorbidity of panic disorder with agoraphobia and
specificsphobia: relationship with the subtypes of specific ph@wanpr Psychiatry
38(6), 31.520.

Stinson, F.S.Dawson D.A., Chou, S.R.Smith S., Goldstein, R.B., Ruan, W.J., Grant:B.
(2007). The epidemiology of DSW specific phobia in the USA: results from the
National Epidemiologic Survey on Alcohol and Related ConditiBsgchological
Medicine 37(7), 104759.

Stroup, Dk, Berlin, J. A., Morton, S. C., Olkin, 1., Williamson, G. D., Rennie, D., ... &
Thacker;'S. B. (2000). Meta-analysis of observational studies in epidemialpgyposal
for reporting.JAMA 283(15), 2008-2012.

Taanij D.Q, El-Qaderj S.S., Abu Alhaija, 5. (2005).Dental anxiety in children and its
relationship to dental caries and gingival conditioternational Journal of Dental
Hygieng 3(2), 83-7.

Taanj D.Q. (2002). Dental attendance and anxiety among public and private school children

in Jordaninternational Dental Journalb2(1), 25-9.

Taanij D.S.(2001). Dental fear among a young adult Saudian populdtitarnational
Dental Journal 51(2), 62-6.

This article is protected by copyright. All rights reserved



24

Taddio, A., Ipp, M., Thivakaran, Slamal A., Parikh, C.Smart S., Sovran, J., Stephens, D.,
Katz, J. (2012). Survey of the prevalence of immunization non-compliance due to needle
fears in children and adultgaccine 30(32), 4807-12.

Taddio, A, McMurtry, C.M., Shah, V., Riddell, R.P., Chambers, C.T., Noel, M., MacDonald,
N.E., Rogers, JBucci, L.M., Mousmanis, P., Lands. (2015). Reducing pain during
vaccine injections: clinical practice guidelirt@anadian Medical Association Journal
187(13),97582.

Tarigan L.HypCifuentes, M., Quinn, M., Kriebd]). (2015).Prevention of needistick
injuries in healthcare facilities: a meaaalysisInfection Control & Hospital
Epidemiology36(7), 823-9.

Tellez, M., Kinner, D.G., Heimberg, R.GLim, S, Ismail A.l. (2015).Prevalence and
correlates ofidental anxiety in patients seeking dental Caramunity Dent Oral
Epidemio] 43(2), 13542.

Terrg M.B., GarcezJ.P., NollB. (2007). Specific phobia: A transversal study with one
hundred and three outpatierfRevPsiquiatr Clin 34(2), 6873.

Thomas D.R, Winsted B., Koontz,C. (1993). Improving neglected influenza vaccination
among.healthcare workers in lotgrm careJournal of the American Geriatrics Society
41(9), 92830.

Tolin, D.Fi, Lohr, J.M. SawchukC.N, Lee T.C. (1997). Disgust and disgust sensitivity in
blooddnjectionrinjury and spider phobi®ehav Res The85(10), 949-53.

Tompkins, C.N., Ghoneim, SNright, N.M., Sheard, L., Jonek, (2007).Needle fear
among'wemen injecting drug users: a qualitative stddyrnal of Substance UsE2(4),
281-91.

Turner, A.P, Williams, R.M., Sloan, A.P., HaselkornKJ.(2009).Injection anxiety remains

a longterm barrier to medication adherence in mudtiptierosisRehabilitation

This article is protected by copyright. All rights reserved



25

Psychology54(1), 116.

Uman L.S, ChambersC.T, McGrath P.J, Kisely, S.(2008).A systematic review of
randomized eontrolled trials examining psychological interventions for negldled
proceduralspain and distress in children and adolescents: An abbreviated Cochrane
review,Journal of Pediatric Psycholog$3(8), 842-54.

Valenting,.D.P., Hood, J., Hawking. (2005). Fainting history, disgust sensitivigd
reactions to disgustliciting film stimuli. Pers Individ Dif 38(6), 1329-39.

Van Buynder, P.G., Konrad, ,¥XersteinsF., Preston, EBrown P.D, Keen D., Murray,
N.J. (2015)Healthcare worker influenza immunization vaccinate or mask policy:
strategies.for cost effective implementation and subsequent reductions in staff
absenteeism due to illned&ccine 33(13), 1625-8.

van Dongen, A.,,Abraham, C., Ruiter, R.A., Veldhuizeh(2013). The influence of adverse
reactions, subjective distreaadanxiety on retention of firsime blood donors.
Transtusien53(2), 337-43.

van Houtem, C.M.Aartman |.H., BoomsmabD.l., Ligthart, L, Visscher C.M., de JonghA.
(2014)%Is dental phobia a bloagectioninjury phobia”Depress Anxiefy31(12), 1026-
34.

van MaanenE.J., van Dinter, N., Versloot, YeerkampJS. (2009).[Fear of dental
treatment among children. Influence of experience and psychological functidwaay].
Tijdschr=Fandheelkdl16(1), 3-8.

van Wijk;;A., Lindeboom, J.A., de Jongh, ,Aluk, J.G., Hoogstraten, J. (201Pain related
to mandibular block injections and its relationship with anxiety and previous experienc
with dental anestheticQral Surg Oral Med Oral Pathol Oral Radial 145 Suppl),
S114-9.

This article is protected by copyright. All rights reserved



26

Veerkamp J.S., Majstorovic, M. (2006)Dental anxiety andieedle phobia in children. A
relationship?]Ned Tijdschr Tandheelkd136), 226-9.

Viar, M.A.; Etzel.E.N, Ciesielskj B.G., Olatunji, BO. (2010). Disgust, anxiety and
vasovagal:syncope sensations: a comparison of injection-fearful and nonfearful blood
donors.J Anxiety Disorgd24(8), 941-5.

Viar-Paxton; MeA., Tomarken, A, JPemble M.K., Olatunji, BO. (2014). The role of
domairrspecific disgust propensity in behavioral avoidance andaptfrted fainting
symptams in bloodrjectioninjury phobia.J Exp Psychopathpb(2), 123-33.

Vika, M., Raadal M., Skaret, E.Kvalg G. (2006).Dental and medical injections: prevalence
of seltreported problems among-¥8-old subjects in NorwayEuropean Journal Of
Oral Sciencesl14(2), 122-7.

Vika, M., Skaret, E., Raadal, MOST, L.G., Kvale,G. (2008). Fear of blood, injurgnd
injectionsandits relationship to dental anxiety and probability of avoiding dental
treatmentamong 1gearolds in Norwaylnternational Journal of Paediatric Dentistry
18(3), 1639.

VossbeckElsebuschA.N., Gerlach A.L. (2012). The relation between disggstsiivity,
blood4injectioninjury fears and vasovagal symptoms in blood donors: disgust sensitivity
cannot explain fainting or blood donatioglated symptomsl Behav Ther Exp
Psychiatry 43(1), 60743.

Wagner, J., Malchoff, C., AbbotG. (2005).Invasiveness as a barrier to sglbnitoring of
bloodsglucose in diabeteBiabetes Technol Ther(4), 612-9.

Wani, A.L., Ara, A., Bhat, SA. (2014). Blood injury and injection phobia: the neglected one.
Behav Neurql2014 471340.

This article is protected by copyright. All rights reserved



27

Watanakunakorn, CEllis, G, GemmelD. (1993). Attitude of healthcare personnel
regarding influenza immunizatiomfection Control & Hospital Epidemiology4(1), 17-
20.

Wollin, S.R;*Plummey J.L, Owen H., Hawkins, R.M.MaterazzoF., MorrisonV. (2004).
Anxiety, in children having elective surgedournal of Pediatric Nursingl9(2), 128-32.

World Bank. (2012)World Development Repog. 80.

Wright, S, ¥elland M., HeathcoteK., Ng, S.K, Wright, G. (2009).Fear of needles: nature
and prevalence in general practidestralian Family Physicigri3g(3), 172.

Zambanini, A., Feher, ND. (1997). Needle phobia in type 1 diabetes melliiabet Med
14(4), 3213.

Zambanini,A, Newson R.B, Maisey M., Feher, MD. (1999).Injection related anxiety in
insulin-treated diabetefiabetes Research And Clinical Practidé(3), 239-46.

Zimmerman RK!, Santibanez, T.A., Janosky, J.E., Fine, M.J., RaymundMison, S.A.,
Bardellg I.J, MedsgerA.R., Nowalk M.P.(2003).What affects influenza vaccination
rates among older patients? An analysis from inner-city, suburbananaidéterans
Affairs/practicesThe American Journal of Medicin&14(1), 31-8.

FIGURES

This article is protected by copyright. All rights reserved



FIGURE 1. Flow Diagram of Eligible Studies
FIGURE 2. Fear of Needleby Age
FIGURE 3: ForestPlot of the Proportion of Individuaisho

Avoided Influenza Vaccination because of Needle Fear
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TABLE 1. Prevalence of Needle Fear or Phobia by Disease and Clinical Setting

Year of 95% Confidence
Category First Author  Publication Prevalence Internal Description of injection fear or phobia
Conditions/Disease:
Allergy:
Ferreira 2013 11.0% 6.8% 15.2% Fear of allergy shots.
Asthma:
DeVos 2012 77.8% 58.6% 97.0% Injection fear in children starting immunotherapy.
Cancer:
Needle phobia of syringe. Children undergoing
Kettwich 2007 84.0% 69.6% 98.4% chemotherapy.
Needle phobia of butterfly needle. Children undergoing
Kettwich 2007 68.0% 49.7% 86.3% chemotherapy.
Needle phobia of syringe. Adults undergoing
Kettwich 2007 64.0% 45.2% 82.8% chemotherapy.
Needle phobia of butterfly needle. Adults undergoing
Kettwich 2007 52.0% 32.4% 71.6% chemotherapy.

This article is protected by copyright. All rights reserved



Cox

Cox

Harris

Carey

Dental Patients:
Naidu
Taani
Taani

Earl
Boyle
Doebling
Doebling

Elmore

Berggren

van Maanen
Crawford
Elmore
VanWijk
Milgrom
Vika

This article is protected by copyright. All rights reserved

2007
2007

2009

2005

2010
2001
2001

1994
2009
2000
2000
2014

1992

2009
2005
2014
2012
1997
2006

41.0%
37.5%

16.9%

15.7%

91.0%
82.6%
82.1%

81.0%
78.0%
68.1%
54.1%
42.6%

37.0%

35.2%
26.0%
25.5%
25.5%
18.9%
16.5%

30.1%
30.9%

10.8%

10.7%

85.4%
78.7%
78.1%

73.5%
71.4%
59.3%
44.7%
32.6%

27.9%

26.9%
22.9%
16.7%
19.9%
15.6%
14.3%

51.9%
44 1%

24.7%

20.8%

96.6%
86.5%
86.0%

88.5%
84.6%
76.9%
63.5%
52.5%

46.1%

44.1%
29.1%
34.3%
31.1%
22.6%
18.7%

Would avoid future injections. Women with breast cancer
with injection anxiety.

Injection anxiety in women with breast cancer.

Patients with blood-injection-injury fear undergoing
chemotherapy.

Fear of injections in patients undergoing intravenous

chemotherapy.

Anxious of local anesthetic injection in gum.

Fear of feeling the needle injected.

Fear of seeing the injection needle.

Preoperative anxiety regarding injection before third molar
surgery.

Fear of seeing the anaesthetic needle.

Negative perception of getting an injection.

Negative perception of sight of needle.

Afraid of needle injection in mouth.

Fear of hypodermic needles in people with severe dental
anxiety.

Fear using Dental Subscale of the Children's Fear Survey
Schedule.

Afraid of injections.

Afraid of needle injection in arm.

High preinjection anxiety.

Fear of the pain of injection during dental procedures.
High fear of dental injection, 18 years of age.



Diabetes:

Majstorovic

Kaakko
Armfield

Bajric
Vika
Crawford
Liddell
Dedongh
Milgrom
Vika
Zambanini
Howe

Feitosa

Hanas

Cemeroglu

2004

1998
2010

2015

2008

2005

1998

1998

1997

2006

1999

2011

2013

1997

2015

16.0%

14.7%
13.8%

11.7%

11.3%

8.0%

7.8%

5.5%

4.6%

1.7%

41.7%

40.9%

38.5%

34.2%

32.7%
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14.4%

10.1%
12.0%

6.5%

6.2%

6.1%

5.5%

2.0%

2.8%

0.9%

32.7%

20.4%

26.6%

26.8%

25.2%

17.6%

19.2%
15.5%

18.8%

16.4%

9.9%

10.2%

8.9%

6.9%

2.5%

50.8%

61.5%

50.3%

41.6%

40.2%

Needle phobia in children.

Would not go ahead with dental injection due to
anxiety/fear.

Fear of dental needles or injections.

Dental fear and anxiety in healthy youth, ages 8, 12, and
15 years.

Avoidance of dentist because of injection phobia, 18-
years of age.

Canceled dental appointments because of apprehension
regarding injections.

Injection as unpleasant dental procedure.

Injection phobia.

Avoid dental appointments because of fear of injections.
Fainted with dental injection, 18 years of age.

Troubled by more injections. Types 1 & 2 diabetes taking
insulin.

Fear of injections. Type 1 diabetes in hospital at time of
diagnosis.

Fear of self-injection, pregnant women with diabetes at 27
weeks gestation.

Phobia at the sight of a needle. Children and adolescents
with type 1 diabetes.

Caregivers of children and adolescents with type 1
diabetes. Fear of injections or fear of infusion site

changes for continuous subcutaneous insulin infusion.



Cemeroglu

Zambanini

Simmons

Feitosa

Simmons

Simmons

Howe

Hanas

Simmons

Mollema

Dialysis-Patients:
Mulder

Mulder
Mulder
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2015

1999

2007

2013

2007

2007

2011

1997

2007

2001

2013

2013
2013

22.0%

13.9%

13.4%

12.7%

11.1%

10.0%

9.5%

8.2%

1.4%

1.3%

55.3%

41.2%
26.7%

13.9%

7.6%

6.0%

4.5%

4.3%

4.1%

0.0%

3.9%

0.0%

0.7%

44.7%

30.7%
17.2%

30.1%

20.2%

20.8%

20.9%

18.0%

15.9%

22.1%

12.5%

4.3%

1.9%

65.9%

51.7%
36.2%

Adolescents with type 1 diabetes. Fear of injections or
fear of infusion site changes for continuous subcutaneous
insulin infusion.

Avoid injections secondary to anxiety. Patients with types
1 & 2 diabetes taking insulin.

Needle fear when | have to inject myself. Children with
type1 diabetes.

Fear of self-injection, pregnant women with diabetes at 37
weeks gestation.

Needle fear when my mom/dad injects me. Children with
type1 diabetes.

Needle fear when | have to test my blood glucose.
Children with type1 diabetes.

Fear of injections. Type 1 diabetes at 6-9 months
postdiagnosis.

Pronounced needle phobia. Children and adolescents
with type 1 diabetes.

Needle fear when my mom/dad tests my blood glucose.
Children with type1 diabetes.

Diabetes patients. Severe fear of self injection. Higher

range in population.

| try to avoid it when | have to inject myself.
I try to avoid it at the moment that the nurse comes to
insert the needle.

| feel afraid when | have to inject myself.



Mulder 2013

Multiple-Sclerosis:

Mohr 2001

Turner 2009
Pregnancy/Prenatal counseling:

Peters 1984

Lilliecreutz 2008
Psychiatric:

Tompkins 2007

Starcevic 1997

Terra 2007
Spina bifida:

Royle 2008

Spinal cord injury:
Royle 2008

25.9%

44.0%
41.4%

17.0%
7.2%

57.8%

27.1%
2.9%

19.0%

10.0%

16.5%

34.3%
31.2%

9.6%
5.9%

42.2%

16.4%
0.0%

7.3%

5.7%

35.3%

53.7%
51.6%

24.4%
8.6%

72.3%

40.3%
6.2%

30.7%

14.3%

| feel afraid at the moment that the nurse comes to insert

the needle.

"A lot" or "extreme" anxiety associated with injections.

"Thinking about injecting myself makes me nervous."

High needle or amniocentesis concern/anxiety.

Pregnant women with blood/injection phobia.
Needle fear in women who were drug users.
Blood injection injury phobia in patients with panic
disorder with agoraphobia.

Blood-injection-injury phobia.

Injection anxiety.

Injection anxiety.
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130 records excluded

108 full-text articles excluded:

* 52 not original research
* 42 no prevalence
* 14 no needle fear
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Author Year N Weight (%)

Proportion (9¢

Hospital Employees (with & without patient contact)

Watanakunakorn 1993 724 — 0.27 (0.23
Health Care Workersat Long-term Care Facilities

Thomas 1993 105 12.27 ¢ 0.16 (0.10,

Heimberger, 1995 757 87.73 — 0.18 (0.16,

Subtotal (12 =0.0%; Cochrane Q, p = 0.63) O 0.18 (0.16,
Health Care Workers at Hospitals

Nichol 1997 152 15.14 — 0.06 (0.02,

Harbarth 1998 757 47.02 —— 0.09 (0.07,

Begue 1998 43 4.88 g 0.08 (0.02,

Naz 2009 420 32.97 — 0.07 (0.05,

Subtotal (I? =23:8%; Cochrane Q, p = 0.38) <O 0.08 (0.06,
Pediatricians

Heininger 2003 25 g 0.04 (0.00,
Adult Patients (any.age)

Johnson 2008 2002 91.84 - 0.16 (0.14,

Wright 2009 177 8.16 —_—— 0.14 (0.10,

Subtotal (I#=0:0%7 Cochrane Q, p = 0.55) < 0.16 (0.14,
Older Adult Patients

Drociuk 1999 4503 76.62 * 0.06 (0.05,

Zimmerman 2003 225 23.38 —— 0.08 (0.05,

Subtotal (12 =41.1%; Cochrane Q, p =0.19) 0 0.06 (0.05,

| | | |
0 1 2 3
Proportion
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