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Abstract

The present investigation employs item response theory (IRT) to develop an abbreviated Medical Fear Survey (MFS). 
Application of IRT analyses in Study 1 (n = 931) to the original 50-item MFS resulted in a 25-item shortened version. 
Examination of the location parameters also resulted in a reduction of the Likert-type scaling of the MFS by removing 
the last response category (“Terror”). The five subscales of the original MFS were highly correlated with those of the 
MFS–short version. The short version also displayed comparable convergent and discriminant validity with the original 
MFS in relation to measures of fear, disgust, and anxiety. Confirmatory factor analysis in Study 2 revealed that the five-
factor structure of the MFS–short form fit the data well in U.S. (n = 283) and Dutch (n = 258) samples. The short 
form also had comparable convergent and discriminant validity with the original MFS in relation to domains of disgust in 
both samples. Receiver operating characteristic (ROC) analysis in Study 3 demonstrated that the subscales of the short 
version were comparable with the original MFS in classifying participants high (n = 40) and low (n = 40) in blood/injection 
phobia. Last, structural equation modeling in Study 4 (n = 113) revealed that the MFS–short form demonstrated excellent 
convergent/discriminant validity with strong associations with injection fear and no association with spider fear. These 
findings suggest that the MFS–short form has considerable strengths, including decreased assessment time, while retaining 
sound psychometric properties.
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Epidemiological studies have shown that an estimated 10% 
to 12.5% of the U.S. population experiences a specific phobia 
at some point during their lifetime (Kessler, Berglund, Demler, 
Jin, & Walters, 2005; Magee, Eaton, Wittchen, McGonagle, 
& Kessler, 1996). Systematic examination of the structure 
of phobias has identified blood or injuries, receiving injec-
tions, or undergoing invasive medical procedures, as a dis-
tinct category (Arrindell, Pickersgill, Merckelbach, Ardon, & 
Cornet, 1991). Such “medical fears” are generally subsumed 
under the broader blood injection injury (BII) phobia sub-
category of category of specific phobias (American Psychi-
atric Association, 1994). Individuals with such fears 
experience persistent dread, immediately respond with fear 
on exposure, and generally avoid situations in which medi-
cally related stimuli might be encountered. In contrast to 
many phobic disorders, excessive medical fears could poten-
tially have serious consequences in that it may be marked 
by avoidance of needed medical treatment (Furer, Walker, 
& Stein, 2007; Kleinknecht & Lenz, 1989; Thyer, Himle, & 
Curtis, 1985). In fact, it has been noted that individuals with 
medical fears often delay or avoid health maintenance and 
screening, managing chronic medical conditions (e.g., 

diabetes), caring for others who are ill or in need of medical 
attention, traveling to areas that require vaccinations, and 
seeking professional training in medicine or allied profes-
sions (Öst, Hellstrom, & Kaver, 1992).

The potential health consequence of medical fears has 
highlighted the need to better understand its origins as this 
may inform treatment efforts (Roberts, Wurtele, Boone, 
Ginther, & Elkins, 1981). Research along these lines sug-
gests that the propensity toward experiencing disgust (often 
termed disgust sensitivity; Haidt, MacCauley, & Rozin, 
1994) may be a more salient risk factor than trait anxiety for 
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the development of medically related fears (Kleinknecht, 
Kleinknecht, & Thorndike, 1997; Olatunji, Williams, Sawchuk, 
& Lohr, 2006). Examination of gender differences has also 
provided some insight regarding the development of medi-
cal fears. For example, Farley, Sewell, and Mealiea (1982) 
found that females report higher generalized medical fears 
than males. However, Kleinknecht and Lenz (1989) found 
that males and females did not differ in fear-motivated 
avoidance of medical situations. Such findings may high-
light the importance of gender role expectancy in conceptu-
alizing differences between males and females in the 
development of medical fears. Just as most specific fears, 
development of medical fears may occur through multiple 
pathways, including direct conditioning, learning through 
observing others (vicarious learning), or through receiving 
fear-relevant information (Kleinknecht, 1994). Unlike other 
specific fears, however, medically related fears appear to be 
uniquely marked by a fainting response in the majority of 
individuals with such phobic fears (Meade, France, & 
Peterson, 1996), and this unique fainting response appears 
to be heritable (Page & Martin, 1998). Consistent with this 
notion, Kleinknecht and Lenz (1989) found that the combi-
nation of fear and a history of fainting are highly predictive 
of avoidance of medical and related situations. Furthermore, 
this investigation found that participants who faint when 
exposed to medically related stimuli are more likely to have 
one or both parents who also report a fainting episode. 
Fainting during medically related stimuli is typically 
marked by an initial raise in heart rate and blood pressure 
and their succeeding rapid drop, leading to loss of con-
sciousness (Page, 1994, 2003).

Prevention of the potential health consequences of medi-
cal fears have also led to efforts to identify better assess-
ment tools (Wilson & Yorker, 1997). Although several 
measures of medical fears have been developed and vali-
dated for children and adolescents (i.e., Broome, Helier, 
Wilson, Dale, & Glanville, 1988), the development of such 
measures for adults has lagged behind. Given the potential 
impact of medical fears, a reliable and valid measure would 
be of considerable utility. Although currently available 
measures of BII phobia assess medical fears to some degree, 
they are often limited in their coverage of the stimulus 
domains that are related to medial fears. In an attempt to fill 
this measurement gap, Kleinknecht, Kleinknecht, Sawchuk, 
Lee, and Lohr (1999) developed the Medical Fear Survey 
(MFS), a 50-item measure assessing medically related fears 
across five domains: Injections and Blood Draws, Sharp 
Objects, Blood, Mutilation, and Examinations and 
Symptoms. Initial examination of the psychometric proper-
ties of the MFS by Kleinknecht et al. (1999) revealed 
Cronbach’s alpha ranging from .84 to .94 (median = .92) for 
the five subscales. This investigation also found strong evi-
dence for the convergent (strong correlations with other 
related fear scales) and discriminant (moderately low 

correlations with anxiety scales) validity of the MFS. Prior 
work has also shown that items of the MFS have utility in 
discriminating “fainters” from “nonfainters” (Kleinknecht, 
Thorndike, & Walls, 1996). The Injections and Blood 
Draws subscale of the MFS has also been found to be a 
robust predictor of fainting symptoms in first-time and 
experienced female blood donors (Labus, France, & Taylor, 
2000). Although the preliminary psychometric data suggest 
that the MFS may have some utility, perhaps as a screening 
tool for primary care and specialty care medical settings 
where patients are most likely to receive care, no study to 
date has carried out an extensive psychometric evaluation 
of the scale.

In an era where clinicians and researchers are in need of 
quick measures either to use as a screen or as part of a 
larger assessment battery, an important limitation of the 
MFS is its length. Although the 50-item scale was devel-
oped to offer coverage of the broad domains of medical 
fears (Kleinknecht et al., 1999), a shorter form of the MFS 
would be make it more effective as a potential screening 
tool in health care settings. By refining and reducing the 
number of items on the MFS, greater compliance (i.e., 
fewer skipped or missing items) could be achieved while 
simultaneously reducing participant burden. Although the 
use of modern statistical techniques, such as item response 
theory (IRT; see Embretson & Reise, 2000; Thissen & 
Wainer, 2001), in the examination of the psychometric 
properties of MFS items could guide development of an 
abbreviated version of the scale, current psychometric 
studies have typically been based on classical test theory 
methods, which have important limitations. Specifically, 
classical test theory approaches do not directly assess how 
well MFS items discriminate individuals who differ in their 
level of medical fear (cf. Embretson, 1996; Embretson & 
Riese, 2000). IRT consists of a set of generalized linear 
models and statistical procedures that identifies responses 
on an underlying latent trait. IRT models have a number of 
potential advantages over classical test theory in facilitat-
ing the provision of assessment measures that yield valid 
and reliable scores. Accordingly, it has been argued that 
state-of-the-art scale development should use IRT methods 
to determine the psychometric performance of scale items 
(see Beevers, Strong, Meyer, Pilkonis, & Miller, 2007; 
Embretson, 1996; Embretson & Riese, 2000). In the pres-
ent series of studies, IRT was employed to develop a briefer 
version of the MFS that (a) comprises items that discrimi-
nate individuals along the medical fear continuum, (b) is 
highly correlated with the original MFS, (c) has adequate 
internal consistency, and (d) has adequate convergent/
discriminant, concurrent and predictive validity. Responses 
to MFS items were first examined with IRT and Mokken 
scaling analysis in a large nonclinical sample to refine and 
shorten the MFS. Approaches from traditional test theory 
were then employed in subsequent studies to examine the 
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reliability and validity of the abbreviated MFS in multiple 
independent samples.

Study 1: Development of  
the MFS–Short Version
Participants

The development sample of Study 1 consisted of 931 of 
971 U.S. students who completed the MFS. We excluded 
participants with missing MFS data given that (a) there 
were relatively few participants with missing data and (b) 
using listwise deletion avoids problems associated with 
trying to impute values for missing categorical (ordinal) 
data. Specifi cally, 40 (4.1%) participants were excluded 
due to having missing data, ranging from 1 missing item 
(2.9%) to 27 missing items (0.1%). This left 931 partici-
pants comprising the development sample of the present 
study. Ages ranged from 17 to 50 years (M = 19.8; SD = 
3.2). There were 658 (71.1%) females and 267 (28.9%) 
males. Six participants did not report age. Ethnicity data 
were not available for a large portion of the sample (n = 
672; 72.2%). However, for the subset of participants with 
available ethnicity data, the ethnic breakdown was as fol-
lows: Caucasian (n = 189; 20.3%), Hispanic (n = 40; 
4.3%), Asian (n = 12; 1.3%), African and/or Caribbean 
American (n = 4; 0.4%), Native American (n = 1; 0.4%), 
and Other (n = 13; 1.4%).

Measures
The Medical Fear Survey (MFS; Kleinknecht et al., 1999) 
is a 50-item measure assessing medically related fears 
across five domains: Injections and Blood Draws, Sharp 
Objects, Blood, Mutilation, and Examinations and Symptoms. 
Participants are asked to rate their degree of fear or tension 
if they were to be exposed to each item, using a 5-point 
Likert-type scale, ranging from 0 = No fear or tension to 
4 = Terror.

The Injection Phobia Scale–Anxiety (IPS-Anx; Öst et al., 
1992) is an 18-item measure that asks individuals to rate 
their degree of fear and anxiety if they were to experience a 
variety of injection procedures. This measure uses a 5-point 
Likert-type scale, ranging from 0 = No anxiety to 4 = 
Maximum anxiety. The IPS-Anx scale scores demonstrated 
excellent reliability and validity (Olatunji et al., 2010).

The Fear Survey Schedule (FSS; Geer, 1965) is a 40-item 
measure that is commonly used to assess one’s general fear 
response. Items are scored on a 7-point Likert-type scale, 
ranging from 1 = None to 7 = Terror.

The Disgust Scale (DS; Haidt et al., 1994) is a 32-item 
scale measuring disgust sensitivity across seven domains of 
disgust elicitors: Animals, Body Products, Death, Envelope 
Violations (blood, injuries, etc.), Food, Hygiene, and Sex. 

An eighth subscale, Sympathetic Magic, is included in the 
overall DS score. Each domain of the DS contains four 
questions: the first two items are answered true/false, with 
reversed scoring for disgust-absent items. The remaining 
two items are answered on a 3-point Likert-type scale rang-
ing from 0 = Not disgusting at all to 1 = Extremely disgust-
ing. The DS total score has been found to have adequate 
psychometric properties (Olatunji, Williams, et al., 2007).

The Anxiety Sensitivity Index (ASI; Reiss, Peterson, 
Gursky, & McNally, 1986) is a 16-item measure on which 
respondents indicate the degree to which they are concerned 
about possible negative consequences of anxiety symptoms 
using a 5-point Likert-type scale (0 = Very little to 4 = Very 
much). The ASI has excellent psychometric properties 
(Reiss et al., 1986).

The State-Trait Anxiety Inventory–Trait Version, Form Y 
(STAI-T; Spielberger, Gorsuch, Lushene, Vog, & Jacobs, 
1983) is a 20-item scale that measures the stable propensity 
to experience anxiety and the tendency to perceive stress-
ful situations as threatening. The STAI-T scale scores have 
demonstrated high reliability and validity (Spielberger 
et al., 1983).

Procedure
Packets of the materials were distributed to the participants 
in groups and brief instructions were given on how to com-
plete the materials.

Data Analytic Overview
Item redundancy. Mokken scaling analysis (Mokken & 

Lewis, 1982) available in the R statistical package (R 
Development Core Team, 2008) was first used to identify 
and eliminate redundant MFS items to aid in shortening the 
50-item MFS. Mokken scaling analysis is a nonparametric 
procedure analogous to factor analysis and may be used to 
evaluate the dimensionality of an item set as well as identify 
items that cluster together as a result of highly similar and/
or synonymous item content. Mokken scaling analyses 
achieves this via evaluating how precisely individuals may 
be ordered (i.e., scaled) based on their raw scores on the 
measure. The scalability of item sets are then evaluated via 
scalability (H) coefficients, ranging from 0.0 to 1.0, with 
higher H coefficients representing items that more closely 
“cluster” together. Mokken scaling analysis was employed 
due to visual inspection of the MFS items suggesting the 
presence of highly synonymous items among the scales. 
The criteria for identifying and eliminating synonymous 
items required (a) an item clustering with another item at H 
> .50, and (b) visually verifying that the clustered items 
were synonymous. H > .50 was used as the cutoff as this 
cutoff represents that two items load “strongly” together 
(Mokken, 1971).
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Essential independence. Prior to applying IRT to the remain-
ing items following Mokken analysis, confirmatory factor 
analysis (CFA) was conducted to examine essential inde-
pendence (Stout, 1990) of the purported five factors com-
prising the MFS. This analysis was needed given that 
application of IRT requires that the data represents factors 
that are essentially independent of each other. A bifactor 
model (Holzinger & Swineford, 1937; Schmid & Leiman, 
1957) was employed to examine essential independence of 
the MFS factors. Bifactor models have recently begun to be 
applied to represent the structure of psychological con-
structs (e.g., Reise, Morizot, & Hays, 2007). Bifactor mod-
els are useful for the present purpose as they presume the 
presence of a common general factor and multiple orthogo-
nal group factors. Support for the bifactor structure of the 
MFS items would justify applying IRT on each subscale 
separately as this would demonstrate that each group factor 
(i.e., each subscale) is essentially independent (orthogonal) 
from the other group factors.

The bifactor CFA model was tested using Mplus Version 
4.21 (Muthén & Muthén, 2007) based on polychoric corre-
lations (Holgado-Tello, Chacón-Moscoso, Barbero-García, 
& Vila-Abad, 2010) and the robust weighted least squares 
with mean and variance adjustment (WLSMV) estimator 
recommended for categorical (ordinal) data (Flora & 
Curran, 2004; Muthén, du Toit, & Spisic, 1997). The com-
parative fit index (CFI), Tucker–Lewis index (TLI; Tucker 
& Lewis, 1973), and the root mean square error of approxi-
mation (RMSEA) were used as the primary statistics to 
evaluate model fit. CFI and TLI values of .90 or greater 
(Bentler, 1990) and, more recently, CFI and TFI values of 
.95 or greater (Hu & Bentler, 1998, 1999) have been deemed 
cutoffs for good model fit. RMSEA values of .08 or lower 
(Browne & Cudeck, 1993) also suggest good model fit.

IRT analysis. The Multivariate Software IRT software 
package (mvIRT; Multivariate Software, 2010) was used to 
calculated location and slope parameters (α

i
) using the 

graded response model (GRM; Samejima, 1969). The IRT 
GRM (Samejima, 1969) is appropriate for use with scales 
that have response choices of ordered categories, such as 
the MFS categories of 0 = No fear or concern at all, 1 = 
Mild fear, 2 = Considerable fear, 3 = Intense fear, and 4 = 
Terror. Slope parameters are analogous to factor loadings 
and reflect an item’s discriminating power (i.e., the ability 
for a given item to differentiate among individuals at differ-
ent ranges of the latent trait of interest). Location (beta) 
parameters for a given item indicate the point on the latent 
trait continuum, with a mean of 0, and a standard deviation 
equaling 1.0, whereby the probability of responding above 
that location is 0.5.

Multiple criteria related to IRT item parameters were 
used to inform retaining and eliminating items to further 
reduce the MFS. Specifically, items were retained that (a) 
were associated with high discrimination parameters and 

(b) provided discrimination at different levels of the latent 
trait relative to other items of the scale. (c) The location 
parameters for each item across all scales were also exam-
ined to ensure that they were in acceptable ranges to deter-
mine whether removal of any response option categories 
was warranted.

The Test Information Curves (TICs) based on each 
scale’s item parameters form the GRM in the present study. 
TICs indicate how much “information” the scale provides 
with respect to measuring the target construct for individu-
als who fall along the continuum of the latent trait. TICs are 
a function of the square of the scale items’ discrimination 
parameters and inversely related to the individuals’ stan-
dard error of measurement. Notably, TICs are derived by 
summing all individual Item Information Curves (IICs) cal-
culated for each item. Given that the original MFS sub-
scales will always, by definition, have more test information 
(and thus larger TICs—due to comprising more items), nor-
malized TICs that provide an index of how much informa-
tion is provided by a scale while controlling for the number 
of scale items were plotted. By visually comparing their 
respective curves, we examined whether the original or 
reduced MFS subscales were associated with more “infor-
mation” on average across its items.

Convergent/discriminant validity. The validity of the MFS 
subscales was examined by evaluating patterns of correla-
tions with measures of injection fear, fearfulness, disgust 
sensitivity, anxiety sensitivity, and trait anxiety. A theoreti-
cally consistent pattern of associations were predicted such 
that the MFS scales would yield significant and stronger 
correlation coefficients with injection fear, fearfulness, and 
disgust sensitivity relative to the correlation coefficients 
with anxiety sensitivity and trait anxiety. However, the 
Examination and Symptoms subscale of the MFS was pre-
dicted to yield a stronger correlation coefficient with anxiety 
sensitivity relative to the other validity criterion measures.

Results
Item redundancy. Using Mokken analyses, 11 synony-

mous item pairs were identified (see Table 1). The item of 
each item-pair that we judged to be somewhat more salient 
and/or more easily imagined by readers was retained. For 
example, “seeing a small test tube of animal blood” was 
retained and “seeing a large beaker of animal blood” was 
discarded. The retained items appear in bold in Table 1.

Essential independence. CFA results indicated that a 
bifactor model fit the data adequately well (based on TLI 
and RMSEA), justifying application of IRT of the MFS 
subscales. Specifically, TLI = .98 and RMSEA = .079. The 
CFI value (.88) however was below the cutoff of good fit.

Before fitting IRT models to the various MFS subscales, 
however, the factor loadings of each MFS item on the pur-
ported group factors was examined and any items that did 
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Table 1. Medical Fear Survey (MFS) Item Pairs With Scalability 
Coefficients (H) ≥ .5 and Synonymous Item Content

Medical Fear Survey Item H

Pair 1 (Blood scale)  
 seeing a large beaker of animal blood (MFS #10) .94
 seeing a small test tube of animal blood (MFS 

#9)
.94

Pair 2 (Injections and Blood Draws scale)  
 seeing blood being drawn from someone’s arm (MFS 

#31)
.89

 seeing someone receiving an injection in the 
arm (MFS #34)

.89

Pair 3 (Blood scale)  
 seeing a large bottle of human blood (MFS #40) .83
 seeing a small vial of human blood (MFS #49) .83
Pair 4 (Sharp Objects)  
 observing someone operate a meat cutter (MFS #29) .79
 operating a meat slicer (MFS 44) .79
Pair 5 (Mutilation scale)  
 observing an open heart surgery operation (MFS 

#41)
.77

 observing a surgical amputation (MFS #14) .77
Pair 6 (Blood scale)  
 seeing a large bottle of human blood on TV (MFS 

#35)
.76

 seeing a small bottle of human blood on TV 
(MFS #19)

.76

Pair 7 (Injections and Blood Draws scale)  
 seeing someone handling a hypodermic needle (MFS 

#47)
.75

 handling a hypodermic needle (MFS #1) .75
Pair 8 (Examinations and Symptoms scale)  
 seeing a nurse for an illness (MFS #4) .75
 going to a doctor for an illness (MFS #28) .75
Pair 9 (Examinations and Symptoms scale)  
 feeling dizzy (MFS #22) .74
 feeling like you will faint (MFS #8) .74
Pair 10 (Blood scale)  
 seeing a photo of a large blood vein (MFS #23) .73
 observing blood pulse through a vein (MFS 

#33)
.73

Pair 11 (Injections and Blood Draws Scale)  
 seeing someone receiving an injection in the mouth 

(MFS #45)
.71

 receiving an anesthetic injection in the mouth 
(MFS #6)

.71

not have adequate loadings on the purported group factor 
(i.e., loadings <.30) was eliminated. Nine items were elimi-
nated due to inadequate loadings. Specifically, the Injections 
and Blood Draws items 1, 6, and 24 were eliminated due to 
inadequate loadings of .20, .22, and .05, respectively. The 
Sharp Objects MFS items 15 was eliminated due to a load-
ing of 28. The Examinations and Symptoms item 28 was 

eliminated due to a loading of 27. The Blood item 33 was 
eliminated due to a loading of 09. Last, the Mutilation item 
11, 12, and 50 were eliminated due to inadequate loadings 
of .24, .24, and −.01, respectively. This left 30 MFS items 
that had adequate and unique loadings on their purported 
factors for subsequent IRT analyses.1

IRT results. For the Injections and Blood subscales, addi-
tional items were not removed based on IRT parameters, 
given the goal of retaining an adequate number of items per 
subscale and the previous procedures (i.e., Mokken scaling, 
CFA) left these scales with four and five items, respectively.

The item slopes and location parameters for each item 
across all five subscales appear in Table 2. With respect to 
the Sharp Objects scale, three items were eliminated based 
on the various IRT parameters. First, MFS items 3 was 
eliminated because this item was associated with a much 
lower slope parameter (.38) compared with the other items 
of the scale. MFS items 44 and 42 were eliminated because 
their difficulty (beta) parameters indicated that they did not 
discriminate at different levels of the latent trait relative to 
other items (such as items 26 and 2). With respect to the 
Examinations scale, MFS items 39 was eliminated due its 
slope parameter (.74) being substantially lower than the 
slope parameter of the other scale items. Last, MFS items 
30 from the Mutilation scale was eliminated due to its dif-
ficulty (beta) parameters indicating that this item did not 
discriminate at different levels of the latent trait relative to 
other items (such as Item 38). All discarded items due to 
IRT parameters appear in bold in Table 2. This process left 
25 final items comprising the short version of the MFS.

Examination of the location parameters also revealed 
that the last response category (“Terror”) should be elimi-
nated to increase the reliability in responses. Specifically, 
the location parameters for the last location (i.e., Location 
4; “Terror”) across all items were high. Using items 34 of 
the Injections scale as an example (see Table 2), the location 
parameter of the last location was 8.43. This would imply 
that a person would have to be 8.43 standard deviations 
above the mean on the latent trait to have at least a 50% 
chance of scoring above that response location (i.e., select-
ing the “Terror” category). These results therefore suggest 
that the last response option (“Terror”) should be eliminated 
due to being associated with too high location parameters. 
The “Terror” response option was in fact endorsed very 
infrequently. Across the 30 MFS items mentioned above, 
the “Terror” response option was endorsed an average of 
2.3% of the time, ranging from 0.1% to 14.3%. More spe-
cifically, the last category for 22 of the 30 items was 
endorsed from 0.4% to 1.9% of the time. These results sug-
gested that the last category (“Terror”) should be dropped 
and merged with the “Intense Fear” category. In the 25-item 
shortened version of the MFS developed in the present 
study, only the following four response options are included: 
0 = No fear or concern at all, 1 = Mild fear, 2 = Considerable 
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Table 2. Item Response Theory (IRT) Item Parameters From the Graded Response Model for the Medical Fear Survey (MFS) Items

MFS Scale and Items Slope Slope SE L1 SE1 L2 SE2 L3 SE3 L4 SE4

Injections  
 MFS #20 7.97 0.19 0.04 0.31 0.82 0.26 1.27 0.33 3.39 —
 MFS #16 4.20 0.15 −0.01 — 0.90 1.31 1.56 2.16 4.81 5.61
 MFS #27 3.15 0.26 0.63 0.47 1.36 0.53 2.18 0.39 5.44 7.93
 MFS #34 1.57 — 0.56 0.22 1.80 0.24 2.54 0.43 8.43 —
Sharp Objects  
 MFS #26 0.61 0.20 0.00 0.21 2.24 0.25 3.25 0.32 5.19 0.89
 MFS #21 0.59 0.21 0.30 0.21 2.49 0.26 3.28 0.34 5.47 0.81
 MFS #42 0.57 0.19 0.05 0.21 2.36 0.24 3.42 0.31 5.48 0.74
 MFS #32 0.56 0.23 0.66 0.21 2.65 0.27 3.38 0.38 5.33 1.13
 MFS #7 0.55 0.20 0.22 0.21 2.74 0.26 3.65 0.35 6.07 1.01
 MFS #2 0.53 0.18 −0.17 0.21 2.71 0.25 3.82 0.31 6.65 0.74
 MFS #44 0.53 0.18 −0.13 0.20 2.49 0.24 3.77 0.30 5.92 0.86
 MFS #3 0.38 0.15 −1.59 0.21 2.22 0.19 4.37 0.22 7.31 0.42
Examinations  
 MFS #13 2.91 0.30 0.15 0.33 1.32 0.45 2.91 1.02 4.38 2.56
 MFS #37 2.34 0.25 0.48 0.30 1.75 0.44 3.47 1.08 4.87 2.32
 MFS #43 2.13 0.19 1.47 0.35 3.16 0.74 3.94 1.18 4.89 1.77
 MFS #8 1.92 0.25 0.30 0.27 1.55 0.38 3.54 0.93 6.32 4.89
 MFS #17 1.58 0.18 1.12 0.27 2.65 0.41 5.18 1.68 6.37 2.25
 MFS #48 1.25 0.16 1.29 0.24 3.70 0.49 6.56 2.67 7.05 2.63
 MFS #39 0.74 0.14 0.59 0.18 2.96 0.24 5.65 0.45 13.66 7.67
Blood  
 MFS #5 0.61 0.18 −0.24 0.19 1.71 0.21 2.92 0.25 4.52 0.42
 MFS #9 0.60 0.18 −0.12 0.19 2.14 0.22 3.21 0.27 5.31 0.54
 MFS #49 0.58 0.19 0.25 0.19 2.00 0.22 3.16 0.27 4.52 0.47
 MFS #25 0.56 0.16 −0.87 0.21 2.01 0.21 3.10 0.23 6.55 0.47
MFS #19 0.52 0.19 0.63 0.19 2.56 0.23 3.57 0.29 5.42 0.55
Mutilation  
 MFS #14 3.45 0.25 −1.69 — −0.61 6.44 0.38 8.20 2.27 6.23
 MFS #38 2.93 0.32 −0.72 0.21 0.17 1.03 1.06 0.16 2.82 0.16
 MFS #36 2.26 0.15 −0.96 0.25 0.07 1.03 1.30 0.13 3.40 0.13
 MFS #18 1.97 0.78 −0.38 4.38 0.73 8.65 1.83 0.31 3.84 0.21
 MFS #30 1.66 0.12 −0.70 0.23 0.08 0.57 1.73 0.14 4.42 0.16
 MFS #46 1.37 1.00 −0.39 0.22 1.17 0.89 2.98 0.19 5.15 0.19

fear, and 3 = Intense fear. The final 25-item shortened ver-
sion of the MFS with these reduced response options may 
be seen in the appendix. Furthermore, the correlations 
between the short and full-item MFS subscales were as 
follows: Blood = .96, Sharp Objects = .95, Mutilation = 
.95, Injections and Blood Draws =.94, and Examinations 
and Symptoms = .94. Table 3 also shows that the subscales 
of the short version of the MFS have acceptable internal 
consistency estimates that are comparable with that of the 
original MFS (Nunnally & Bernstein, 1994).2

Test information curves. The normalized TICs for the 
original and reduced MFS subscales appear in Figure 1. 
As expected, these curves visually depict that the short-
ened MFS subscales (derived via the present IRT proce-
dures) provide more test information (per test item) 

relative to the original MFS subscales along nearly all 
points of the latent traits targeted by the various 
subscales.

Convergent/discriminant validity. As predicted, a theoreti-
cally consistent pattern of associations emerged such that 
MFS scales yielded significant and stronger correlation 
coefficients with injection fear, fearfulness, and disgust 
sensitivity relative to correlation coefficients with anxiety 
sensitivity and trait anxiety (see Table 4). Furthermore, the 
Examination and Symptoms subscale of the MFS yielded 
a stronger correlation coefficient with anxiety sensitivity 
relative to the other validity criterion measures. The sub-
scales of the abbreviated MFS were also comparable with 
those of the original MFS in its association with the crite-
rion measures.
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Table 3. Reliability Estimates (Internal Consistency Alpha Coefficients) for the Shortened (and Original) Medical Fear Survey (MFS) 
Subscales Across Studies

Internal Consistency Alpha Coefficients

MFS Scales n Blood
Examinations and 

Symptoms
Injections and 
Blood Draws Mutilation Sharp Objects

Study 1 931 .89 (.94) [.89] {.64} .81 (.86) [.83] {.41} .89 (.93) [.89] {.68} .86 (.91) [.89] {.56} .84 (.89) [.87] {.52}
Study 2 
 U.S. sample 283 .89 (.94) [.90] {.64} .80 (.87) [.84] {.40} .90 (.94) [.91] {.69} .87 (.92) [.91] {.57} .85 (.90) [.88] {.54}
 Dutch sample 258 .87 (.92) [.87] {.63} .76 (.86) [.82] {.35} .93 (.93) [.90] {.76} .82 (.89) [.88] {.48} .74 (.88) [.86] {.41}
Study 3  80 .92 (.96) [.92] {.75} .82 (.87) [.85] {.43} .93 (.95) [.93] {.77} .90 (.94) [.93] {.65} .87 (.91) [.90] {.59}
Study 4 113 .94 (.97) [.95] {.79} .84 (.85) [.82] {.47} .94 (.95) [.94] {.81} .90 (.94) [.93] {.64} .82 (.86) [.84] {.49}

Note. Cronbach alpha internal consistency reliability estimates based on the original MFS subscales appear in parentheses; Cronbach alpha internal consistency reliability 
estimates based on the MFS subscale items following Mokken analyses appear in square brackets. The average interitem correlations of the items comprising the shortened 
subscales appear in curly brackets.

Figure 1. Normalized test information curves for the original and shortened MFS (Medical Fear Survey) subscales
Note. The (lower) black curves labeled “1” are the original MFS scales and the (higher) blue curves labeled “2” are the reduced MFS scales.

Discussion

Mokken scaling and IRT analyses reduced the 50-item MFS 
scale to 25 items. Furthermore, examination of the location 

parameters resulted in the elimination of the last response 
category (“Terror”) on the Likert-type scaling of the MFS 
because of a generally low rate of endorsement. The find-
ings from Study 1 also revealed that the five subscales of the 
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Table 4. Descriptive Statistics and Correlations of the 25-Item Medical Fear Survey–Short Version Subscales With Criterion Measures 
of Fear, Disgust, and Anxiety Based on the U.S. Development Sample (N = 931)

Descriptive Statistics

Correlations

MFS Scales n M SD

Injection Phobia 
Scale–Anxiety 

(n = 665)

Fear Survey 
Schedule (n 
= 655)

Disgust Scale 
(n = 670)

Anxiety Sensitivity 
Index (n = 668)

State-Trait 
Anxiety Inventory 

(n = 659)

Blood 931 2.5 3.3 .63 (.65) .55 (.59) .44 (.48) .37 (.40) .25 (.27)
Sharp Objects 931 2.3 2.7 .40 (.41) .58 (.59) .45 (.47) .44 (.44) .27 (.28)
Injections and 

Blood draws
931 3.6 3.4 .84 (.85) .54 (.61) .37 (.46) .35 (.40) .22 (.26)

Mutilation 931 7.9 4.4 .52 (.58) .62 (.69) .60 (.64) .42 (.46) .26 (.29)
Examinations and 

Symptoms
931 5.2 3.4 .43 (.50) .57 (.63) .42 (.45) .67 (.67) .26 (.29)

Note. MFS = Medical Fear Survey; The correlations of the original 50-item Medical Fear Survey subscales with criterion measures of fear, disgust, and anxiety appear in paren-
theses. All correlations were significant at p < .01.

MFS remained relatively intact in the shortened version. 
Specifically, correlations between the short and full-item 
MFS subscales were high (rs ≥ .94) and the internal consis-
tency of the five subscales of the short version of the MFS 
were acceptable and comparable with that of the original 
MFS. Last, a theoretically consistent pattern of associations 
was observed between the shortened MFS subscales and 
injection fear, fearfulness, disgust sensitivity, anxiety sen-
sitivity, and trait anxiety. This consistent pattern of associa-
tions was also comparable between the MFS–short version 
and the original MFS. The findings of Study 1 suggest that 
the abbreviated MFS scale scores appears to be reliable and 
valid in a manner that is comparable with the longer origi-
nal version. However, it is not clear from these findings if 
the five-factor structure of the original MFS is truly appli-
cable to the abbreviated version. Accordingly, Study 2 
employs CFA to examine the factor structure of the shorter 
MFS in an independent U.S. and Dutch sample.

Study 2: Cross-Cultural CFA  
of the MFS–Short Version
Participants

Study 2 included 541 participants consisting of 283 U.S. 
and 258 Dutch students. As with the development sample, 
we included only participants with no missing data. Of the 
total 562 students who completed the MFS,3 we excluded 
only 21 (3.7%) participants because of missing data. In the 
U.S. sample, 34.6% were males (n = 98) and 65.4% were 
females (n = 185). In the Dutch sample, 41 (15.9%) were 
males and 217 (84.1%) were females.

Measures
The MFS (Kleinknecht et al., 1999) was used as described 
in Study 1. Table 3 shows that the subscales of the short 

version of the MFS have acceptable internal consistency 
estimates that are comparable with that of the original MFS 
(Nunnally & Bernstein, 1994).

The Disgust Emotion Scale (DES; Walls & Kleinknecht, 
1996) is a 30-item scale measuring disgust across five domains: 
Animals, Injections and Blood Draws, Mutilation and Death, 
Rotting Foods, and Smells. Participants are asked to rate 
their degree of disgust or repugnance if they were to be exposed 
to each item, using a 5-point Likert-type scale, ranging from 
0 = No disgust or repugnance at all to 4 = Extreme disgust 
or repugnance. The DES domains of disgust have demon-
strated high reliability and validity (Olatunji, Sawchuk, de 
Jong, & Lohr, 2007).

Procedure
Packets of the materials were distributed to the participants 
in groups and brief instructions were given on how to com-
plete the materials.

Data Analytic Overview
Confirmatory factor analysis. Although a bifactor model 

was previously fit to the data in Study 1, that analysis was 
primarily conducted to test a model whereby the other MFS 
subscales would have relatively little effect on each IRT 
model conducted on a given subscale (given the orthogonal-
ity constraints imposed by the bifactor model). As indicated 
above, this test was needed to justify proceeding with IRT to 
ensure that the IRT models did not yield biased item param-
eter estimates for each subscale. However, for the analyses 
in Study 2, a bifactor model was not examined; instead, we 
fit a standard correlated traits model of the MFS, whereby 
each item was specified to load on one of the five purported 
factors, and each factor was specified to be correlated with 
every other factor. The same fit indices from Study 1 (i.e., 
CFI, TLI, and RMSEA) were used to evaluate model fit.
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In each of the U.S. and Dutch validation samples, the χ2 
difference test was also used to compare the fit of the five-
factor model compared with a one-factor model (collapsing 
all MFS factors into a single “fears” factor). Notably, with 
limited information estimators that are used with categorical/
ordinal data (e.g., the WLSMV estimator), the nested χ2 dif-
ference test must be handled in a special way given that 
(a) degrees of freedom are estimated under such conditions 
and (b) the differences between χ2 values are not distributed 
as chi-square. The “difftest” command must be employed 
within Mplus to obtain the appropriate χ2 difference test sta-
tistic in these situations. This “difftest” procedure as well as 
the method employed by Mplus to estimate degrees of free-
dom are described in the Mplus Technical Appendices (at 
www.statmodel.com) and in the Mplus User’s Guide 
(Muthén & Muthén, 2007). Last, a multisample CFA solu-
tion was examined across the U.S. and Dutch samples to 
evaluate measurement invariance (i.e., equal factor struc-
ture, equal factor loadings, equal indicator intercepts) across 
these two populations.

Convergent/discriminant validity. The validity of the MFS 
subscales was examined by evaluating patterns of correla-
tions with the five subscales of the DES: Animals, Injec-
tions and Blood Draws, Mutilation and Death, Rotting 
Foods, and Smells. A theoretically consistent pattern of 
associations were predicted such that the MFS scales would 
yield significant and stronger correlation coefficients with 
the Injections and Blood Draws and Mutilation and Death 
subscales of the DES relative to the correlation coefficients 
with the Animals, Rotting Foods, and Smells subscales of 
the DES. Furthermore, more robust associations were pre-
dicted to emerge between the Mutilation and Injections and 
Blood Draws MFS subscale and the Injections and Blood 
Draws and Mutilation and Death subscales of the DES in 
both the U.S. and Dutch samples.

Results

Confirmatory factor analysis. The fit indices of the CFA 
conducted on the 25 items for the five-factor structure of the 
MFS–short form appear in Table 5. Results revealed that 
the five-factor model fit the data well among the U.S. and 
Dutch validation sample. Specifically, CFI and TLI values 
were all above the cutoff values for good fit. However, the 
RMSEA value for the U.S. sample was just at .08 and was 
.09 for the Dutch sample. All factor loadings were signifi-
cant (p < .01) with the following factor loading ranges per 
scale: Injections (.81-.92), Sharp Objects (.81-.90), Exami-
nations (.59-.89), Blood (.84-.94), and Mutilation (.76-.85). 
In both the U.S. and Dutch samples, the five-factor model 
also evidenced significantly better fit over the one-factor 
model (U.S. sample: χ2

diff
(7) = 311.24, p < .001; Dutch sam-

ple: χ2

diff
(6) = 150.08, p < .001).

Multisample CFA solutions. CFA multisample solutions 
across U.S. and Dutch samples were not obtained while 
continuing to treat the data as categorical because the 
WLSMV estimator requires that both groups have the same 
categories endorsed and some categories for a few MFS 
items were not endorsed at all in the Dutch sample. To pro-
ceed with measurement invariance tests across U.S. and 
Dutch samples, the data were treated as interval herein, and 
we conducted multisample solutions across the U.S. and 
Dutch samples using the Robust Maximum Likelihood 
(MLM) estimator. Results indicated that an equal factor 
structure was supported across the U.S. and Dutch samples 
(e.g., RMSEA = .057; CFI = .92; TLI = .90). Given support 
for an invariant factor structure across samples, the addi-
tional parameter constraint of equal factor loadings was 
tested. Results demonstrated that factor loadings were 
invariant across samples as well, as evidenced by model fit 
not being significantly degraded following this constraint, 

Table 5. Single- and Multisample Solutions and Fit Indices of the Five-Factor Medical Fear Survey–Short Version Across U.S. and Dutch 
Samples

CFI TLI RMSEA χ2 df χ2
diff

Δdf p

U.S. sample (n = 283)  
 Five-factor model .96 .98 .08  207.05  71  
 One-factor model .80 .91 .20  682.99  58  
Dutch sample (n = 258)  
 Five-factor model .95 .97 .09  102.86  53  
 One-factor model .78 .85 .20  272.14  46  
Measurement invariance  
 Equal factor structure .90 .88 .07 1290.87 530 — —  
 Equal factor loadings .89 .88 .07 1340.83 550 49.96 25 >.001
 Equal factor correlations .89 .88 .075 1391.49 555 50.66  5 <.001

Note. CFI = comparative fit index; TLI = Tucker–Lewis index; RMSEA = Root mean square error of approximation.
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Table 6. Means, Standard Deviations, and Correlations of the 25-Item Medical Fear Survey–Short Version (MFS-S) Scales With 
Convergent and Discriminant Validity Criteria in the U.S. and Dutch Validation Samplesa

Disgust Emotion Scales

MFS Scales n M SD Mutilation Injections
Rotting 
Foods Smells Animals

U.S. sample  
 Mutilation 283 7.5 4.8 .78**(84**) .53** (.61**) .38** (.43**) .51** (.55**) .54** (.59**)
 Injections and Blood Draws 283 4.4 3.9 .52** (.61**) .85** (.88**) .30** (.38**) .36** (.43**) .45** (.53**)
 Blood 283 2.3 3.4 .57** (.58**) .78** (.75**) .37** (.38**) .40** (.42**) .46** (.47**)
 Sharp Objects 283 1.9 2.8 .42** (.49**) .47** (.48**) .31** (.31**) .37** (.38**) .44** (.47**)
 Examinations and Symptoms 283 6.1 3.9 .50** (.55**) .46** (.54**) .42** (.43**) .49** (.50**) .50** (.52**)
Dutch sample  
 Mutilation 258 6.5 3.6 .73** (.76**) .45** (.52**) .24** (.21**) .31** (.32**) .30** (.27**)
 Injections and Blood Draws 258 2.3 3.2 .28** (.38**) .87** (.88**) .05 (.08) .12 (.19**) .11 (.15*)
 Blood 258 1.0 2.0 .43** (.48**) .72** (.67**) .07 (.11) .20** (.21**) .14* (.20**)
 Sharp Objects 258 2.4 2.3 .46** (.48**) .36** (.35**) .26** (.30**) .35** (.36**) .29** (.28**)
Examinations and Symptoms 258 5.6 3.1 .39** (.42**) .38** (.43**) .28** (.27**) .34** (.32**) .36** (.38**)

a. Correlations based on the full 50-item MFS appear in parentheses.
*p < .05. **p < .01.

χ2

diff
(20) = 21.44, p = .372. The invariance of the indicator 

intercepts was also examined across samples. This test of 
indicator intercept invariance across samples is also the test 
of differential item functioning (Brown, 2006; McDonald, 
1999)—that is, finding noninvariant indicator intercepts 
across groups would support the presence of differential 
item functioning, meaning that individuals from both 
groups who fall on the same location of the underlying 
latent trait endorse items in systematically different ways. 
However, imposing this constraint of equal item intercepts 
across samples did not significantly degrade model fit, 
χ2

diff
(20) = 24.06, p = .240, supporting the invariance of 

indicator intercepts across samples (thus revealing the 
absence of differential item functioning associated with any 
item). These χ2 difference tests were based on the Satorra–
Bentler scaled difference in χ2 test (Satorra & Bentler, 
2001), which was needed to be applied given that the MLM 
estimator yields a corrected χ2 value that is not distributed 
as chi-square. Together, these results of invariant parame-
ters across samples support the generalizability of the factor 
structure of the MFS–short version and indicate that the 
items comprising the MFS–short version have the same 
meaning across both U.S. and Dutch samples and evidence 
the same relationship with the targeted latent factor across 
these populations.

Convergent/discriminant validity. Consistent with predic-
tions, a theoretically consistent pattern of associations was 
observed, such that the MFS scales yielded significant and 
stronger correlation coefficients with the Injections and 
Blood Draws and Mutilation and Death subscales of the 
DES relative to the correlation coefficients with the other 
DES subscales (see Table 6). As predicted, the U.S. and 

Dutch MFS Mutilation subscale correlated significantly 
and positively with the DES Mutilation subscale, and these 
correlations were larger than correlations between the 
MFS Mutilation subscale and the other DES subscales. 
Also as predicted, the U.S. and Dutch MFS Injections 
and Blood Draws subscale correlated significantly and 
positively with the DES Injections subscale, and these cor-
relations were significantly larger than the correlations 
between the MFS Injections and Blood Draws subscale 
and the other DES subscales. Consistent with Study 1, the 
five subscales of the abbreviated MFS were also compa-
rable with those of the original MFS in its association with 
the criterion measures.

Discussion
The findings from Study 2 revealed that the five-factor 
model of the MFS–short version demonstrated an accept-
able and relatively equivalent fit to the data in both the U.S. 
and Dutch samples. The five-factor model also evidenced a 
significantly better fit over the one-factor model in both 
samples. Study 2 also provided additional support for the 
convergent and discriminant validity of the abbreviated 
MFS with more robust associations with disgust reactions 
toward injections/blood draws and mutilation/death and 
relatively weaker associations with disgust reactions 
toward other stimulus categories. Given that the five sub-
scales of the abbreviated MFS were comparable with those 
of the original MFS in its association with the subscales of 
the DES, the findings of Study 2 suggest that the abbrevi-
ated MFS is comparable with the original. To build on this 
evidence of comparability, Study 3 employs analysis of 
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variances (ANOVAs) and receiver operating characteristic 
(ROC) analysis to examine the concurrent validity of the 
MFS shortened scales relative to the original MFS scales 
with respect to accurately classifying individuals high and 
low in blood/injection phobia.

Study 3: Classification Validity of 
the MFS–Short Version
Participants

Participants were selected from undergraduate psychology 
classes based on their scores on the IPS-Anx (Öst et al., 
1992) and participated in exchange for research credit. 
Based on their questionnaire score, participants were clas-
sified into two mutually exclusive groups. The high blood/
injection phobic group (n = 40; 73% female) consisted of 
participants meeting the following criteria: scoring equal to 
or higher than the injection phobia patient mean on the IPS-
Anx; endorsement of dizziness in the presence of blood-
injection stimuli and/or avoidance of medical procedures. 
The low blood/injection phobics (n = 40; 73% female) 
consisted of participants meeting the following criteria: 
scoring equal to or less than 2 standard deviations below the 
injection phobia patient mean on the IPS-Anx and reporting 
neither dizziness in presence of blood-injection stimuli nor 
avoidance of medical procedures.

Measures
The MFS (Kleinknecht et al., 1999) was used as described 
in Study 1. Table 3 shows that the subscales of the short 
version of the MFS have acceptable internal consistency 
estimates that are comparable with that of the original MFS 
(Nunnally & Bernstein, 1994).

The IPS-Anx (Öst et al., 1992) was used as described in 
Study 1.

Procedure
The measures were completed by participants individually 
in the laboratory and brief instructions were given on how 
to complete the materials.

Data Analytic Overview
Concurrent validity. Area under the curve (AUC) values 

associated with ROC analyses, which indicate the degree to 
which a scale can accurately classify pertinent group status, 
were calculated. Larger AUC values are indicative of better 
group classification ability. Values may also be interpreted 
according to the following: 50-.70 = poor; .70-.80 = fair; 
.80-.90 = good; .90-1.00 = excellent (cf. Ferdinand, 2008). 
The comparative classification performance of the short-
ened MFS scales versus the original MFS scales with respect 

to accurately classifying blood/injection-phobic group status 
was evaluated via z-tests for differences between correlated 
AUC values (DeLong, DeLong, & Clarke-Pearson, 1988) 
using MedCalc for Windows, Version 11.4

Results and Discussion
ANOVA and ROC analyses. All group ANOVAs were sig-

nificant across all short and original MFS scales with respect 
to discriminating between individuals with high and low 
blood/injection fears (see Table 7). All ROC AUC values also 
fell in the “excellent” range for scales related to blood and 
injection phobia (i.e., the MFS Blood subscale and the Injec-
tions and Blood Draws subscale). The AUC values for the 
shortened and original versions of these scales also did not 
significantly differ. These results demonstrated that the short-
ened MFS scales were associated with just as strong classifi-
cation properties as the original MFS scale, both falling in the 
“excellent” classification accuracy category (see Figure 2). 
Also as predicted, the other MFS scales that are somewhat 
related to blood/injection fears (i.e., the MFS Sharp Objects, 
Mutilation and Examinations and Symptoms subscales) were 
also associated with significant ANOVAs and AUC values 
falling in the “good” range. The AUC values between the 
short and original MFS scales also not differ across all MFS 
scales. These results support the classification properties of 
the short MFS scales relative to the original MFS scales, and 
in particular, that the MFS Blood and Injections and Blood 
Draws shortened subscales were associated with “excellent” 
classification properties that were just as strong as the origi-
nal MFS scales. The findings of Study 3 converge with those 
of the previous studies in showing that the psychometric 
properties of the abbreviated MFS is comparable with the 
original. However, the distinctiveness of the abbreviated 
MFS remains unclear. Accordingly, Study 4 employs struc-
tural equation modeling (SEM) to examine the differential 
association between injection fear, spider fear, and medical 
fear as defined by the subscales of the abbreviated MFS.

Study 4: Structural Validity  
of the MFS–Short Version
Participants

Participants consisted of 113 of 115 students. Two (1.7%) 
of these 115 students were excluded due to having one 
missing item across the 25 MFS items of the short version. 
Twenty-five (22.1%) were males and 88 (79.9%) were 
females, and the ages of these students ranged from 18 to 
39 years (M = 19.8, SD = 3.4).

Measures
The MFS (Kleinknecht et al., 1999) was used as described 
in Study 1. Table 3 shows that the subscales of the short 
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Table 7. Medical Fear Survey Subscale Means and Receiver Operating Characteristic (ROC) Area Under the Curve (AUC) Values for 
Participants High and Low on Blood Phobia

MFS Scale
High/Low Blood 

Phobia

Analysis of Variance ROC

n M SD F p
Partial 
η2 AUC SE z p

Blood scale–short version High 40  6.45 4.22  
 Low 40  0.30 0.91  81.02 <.001 .509 .95 .023  
Blood scale–full version High 40 12.40 7.97  
 Low 40  0.83 2.09  79.01 <.001 .503 .97 .017 .805 .421
Injections scale–short version High 40  8.82 3.57  
 Low 40  0.80 1.22 180.64 <.001 .698 .99 .006  
Injections scale–full version High 40 20.73 7.17  
 Low 40  3.50 3.76 180.95 <.001 .699 .99 .010 .584 .560
Mutilation scale–short version High 40 11.45 4.17  
 Low 40  4.80 3.74  56.35 <.001 .419 .89 .036  
Mutilation scale–full version High 40 22.05 7.69  
 Low 40  9.05 6.62  65.65 <.001 .457 .91 .035 .993 .321
Sharp Objects scale–short version High 40  4.10 3.63  
 Low 40  0.55 1.09  35.14 <.001 .311 .84 .043  
Sharp Objects scale–full version High 40  9.38 7.11  
 Low 40  2.15 2.12  37.94 <.001 .327 .84 .045 .011 .992
Examinations scale–short version High 40  7.40 4.26  
 Low 40  4.40 2.86  13.67 <.001 .149 .72 .057  
Examinations scale–full version High 40 11.48 6.71  
 Low 40  6.48 4.09  16.20 <.001 .172 .72 .057 .110 .913

version of the MFS have acceptable internal consistency 
estimates that are comparable with that of the original MFS 
(Nunnally & Bernstein, 1994).

The IPS-Anx (Öst et al., 1992) was used as described in 
Study 1.

The Spider Phobia Questionnaire (SPQ; Klorman, 
Hastings, Weerts, Melamed, & Lang, 1974) is a 31-item 
true/false measure of fear and avoidance of spiders. Scoring 
is reversed for nine fear-absent items. The SPQ has been 
found to have excellent psychometric properties (Olatunji 
et al., 2009).

The Picture Rating Scale (PRS; Tolin, Lohr, Sawchuk, 
& Lee, 1997) was used to assess participants’ responses to 
the pictorial stimuli across subjective, motoric, physiologi-
cal, and cognitive indicators of fear and disgust. The picture 
rating scale is an 8-item, 11-point Likert-type scale ranging 
from 0 = Not at all true to 10 = Very true. Each response 
domain was preceded by the question, “This picture makes 
me feel . . .”: (1) afraid, (2) disgusted, (3) like running away, 
(4) like pushing the picture away from me, (5) like my heart 
is pounding, (6) sick to my stomach, (7) like I am in danger, 
and (8) like I might be contaminated or infected. Two com-
posite scores were generated based on the PRS. First, the 
composite fear score was calculated by summing the items 
referring to the subjective (“This picture makes me feel 

afraid”), physiological (“This picture makes my heart 
pound”), motoric (“This picture makes me want to run 
away”), and cognitive (“This picture makes me feel like I 
am in danger”) dimensions of fear. Second, the composite 
disgust score was determined by summing the items refer-
ring to the subjective/emotional (“This picture makes me 
feel disgusted”), physiological (“This picture makes me 
feel sick to my stomach”), motoric (“This picture makes me 
want to push the picture away from me”), and cognitive 
(“This picture makes me feel like I will be contaminated or 
infected”) components of disgust.

Pictorial stimuli. A total of 100 images were selected for 
the computer presentation stimuli, comprising five catego-
ries, each containing 20 images: (a) BII-relevant stimuli 
(surgical operations of thoracic and abdominal regions), (b) 
spiders, (c) rotting foods, (d) body products (e.g., feces, 
vomit), and (e) flowers. The pictures served as target and 
distracter stimuli for a recognition memory experiment, the 
results of which are presented elsewhere (Sawchuk, 
Meunier, Lohr, & Westendorf, 2002). The pictures were 
roughly matched for size, brightness, and figure-ground 
proportions.

Apparatus. An Apple Macintosh Quadra 700 computer 
using PsyScope software presented the pictorial stimuli on 
a 17” Vivitron 1776 color monitor.
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Figure 2. Receiver operating characteristic curves for values for participants high and low on blood phobia

Procedure

After completing the measures, the presentation of the pic-
torial stimuli for the memory experiment began each testing 
session. Following completion of the second phase of the 
memory experiment, one picture from each of the five 
stimulus categories was randomly selected and presented 

individually to the participant. Participants then completed 
the eight-item PRS for each picture.

Data Analytic Overview
Regression using SEM with Mplus Version 4.21 was con-
ducted to examine the correspondence of Medical Fears 
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with Blood Injection Injury Fears and with Spider Fears. 
The five shortened MFS subscales (Blood [M = 2.8, SD = 
4.4], Sharp Objects [M = 2.0, SD = 2.4], Mutilation [M = 
7.9, SD = 5.1], Injections and Blood Draws [M = 4.4, SD 
= 4.5], and Examinations and Symptoms [M = 5.3, SD = 
3.6]) served as the five indicators of medical fears. The 
IPS-Anx (M = 21.41, SD = 18.32), disgust ratings of BII 
images (M = 11.11, SD = 11.20; BII disgust), and fear rat-
ings of BII images (M = 6.26, SD = 8.79; BII fear) served 
as the indicators of BII. The SPQ (M = 8.75, SD = 6.04), 
disgust ratings of spider images (M = 7.59, SD = 9.65; 
spider disgust), and fear ratings of spider images (M = 
10.66, SD = 11.18; spider fear) served as the indicators for 
spider fears in the model. It was hypothesized that the 
path between medical fears and BII would be highly posi-
tive and significant (evidencing convergent validity) due 
to medical fears and BII being highly similar constructs. 
It was also hypothesized that the path between medical 
fears and spider fears would be low and nonsignificant 
(evidencing discriminant validity), given that spider fears 
and medical fears are theoretically different constructs. 
Spider fears was the discriminant validity criterion for 
these tests, given that spider fears is a fear-related con-
struct (therefore a reasonable test), but is not a medical-
related fear (therefore allowing for a reasonable 
discriminant validity test).

In addition to evaluating the aforementioned path coeffi-
cients to examine the correspondence of medical fears with 
BII and spider fears, the overall fit of the model was exam-
ined with the same fit indices as in Study 2 (i.e., CFI, TLI, and 
RMSEA). While evaluating model fit, we examined modifi-
cation indices, which identify parameters, if allowed to be 
freely estimated, that would result in a significant reduction 
of chi-square (i.e., significant improvement in model fit, Δχ2 ≥ 
6.64, p < .01, for each parameter). Because modification indi-
ces are based solely on statistical improvements to model 
fit with no consideration of theoretical meaningfulness/
interpretability, the only parameters that we freed and esti-
mated based on modification indices were those that were 
both substantively meaningful and theoretically plausible. 
Finally, recent Monte Carlo simulations have shown the 
indexes of fit in SEM are stable with ratios of participants to 
indicators as low as 5:1, with both normal and nonnormal dis-
tributions (Nevitt & Hancock, 2004). In the current data set, 
the ratio of participants to indicators is 10:1.

Results and Discussion
The results of the SEM analyses, including the correspon-
dence (i.e., path coefficients) of medical fears (based on the 
five short version MFS subscales) with BII and spider fears, 
appear in Figure 3. As predicted, the path between medical 
fears and BII was highly positive and significant (.89), sup-
porting convergent validity of the MFS–short version scale 

scores. Also as predicted, the path between medical fears 
and spider fears was nonsignificant (.06), supporting the 
discriminant validity of the MFS–short version scale 
scores. Based on the modification indices with a theoretical 
basis, we allowed the following correlations between indi-
cator residuals to be freely estimated to improve model fit: 
(a) disgust ratings of BII images (BII disgust) and fear rat-
ings of BII images (BII fear), (b) Injections and Blood Draws 
and Blood, (c) Injections and Blood Draws and Mutilation, 
and (d) Injections and Blood Draws and Sharp Objects. 
Overall fit of the model (as appearing in Figure 3) was 
adequate (e.g., CFA = .93, TLI = .90), although not perfect 
(e.g., RMSEA = .010).4 The findings of Study 4 suggest 
that the abbreviated MFS is distinct with regards to its asso-
ciation with specific fears. The abbreviated MFS converges 
well with symptom indicators of injection fear (a related 
construct), but not spider fear.

General Discussion
Preliminary psychometric research suggests that the MFS 
may yield reliable and valid scale scores of medical fears, a 
condition that could potentially have dire health conse-
quences when excessive avoidance is observed. However, 
the MFS consists of 50 items, which is rather lengthy mak-
ing it impractical as a screening tool in many direct service 
settings. To provide an abbreviated MFS that is also psy-
chometrically sound, Mokken scaling and IRT analysis 
were applied to the MFS items in a large sample. Initial 
examination of the MFS items revealed 11 synonymous 
item pairs and subsequent application of IRT resulted in 25 
MFS items (Kleinknecht et al., 1999) that demonstrated good 
discrimination along the medical fear continuum. Although 
participants are asked to rate their degree of fear or tension 
if they were to be exposed to each item of the MFS, using 
a 5-point Likert-type scale, ranging from 0 = No fear or 
tension to 4 = Terror, examination of the location parame-
ters indicated the reliability of responses could be increased 
by removing the last response category (“Terror”). In fact 
the “Terror” response option was endorsed 2.3% of the 
time on average. This finding suggests that although 
“Intense Fear” may adequately capture extreme negative 
responses to medically related stimuli, it is highly unlikely 
that extreme responses during exposure to such stimuli will 
involve the experience of “Terror.” Altering the distribution of 
the response options has the added benefit of capturing 
more diverse answers to the items by virtue of having an 
upper bound option that is more in-line with expectations 
(i.e., intense fear, which may be frequent, compared with 
terror, which is rare). Scaling in this manner has itself been 
shown to affect the nature of self-report responses (Schwarz, 
1999).

The original MFS was developed to asses medically 
related fears across five domains: Injections and Blood 
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Figure 3. Structural equal modeling (SEM) diagram for medical fears regressed on spider fears and blood injection injury (BII) fears
Note. BII Fears = Blood injection injury fears; SPQ = Spider Phobia Questionnaire; IPS-Anx = Injection Phobia Scale–Anxiety; Blood = Medical Fear 
Survey–Short Version blood subscale; Exam = Medical Fear Survey–Short Version examinations and symptoms subscale; Inject = Medical Fear Survey–
Short Version injections and blood draws subscale; Mutilate = Medical Fear Survey–Short Version mutilation subscale; Sharp = Medical Fear Survey–
Short Version sharp objects subscale.

Draws, Sharp Objects, Blood, Mutilation, and Examinations 
and Symptoms (Kleinknecht et al., 1999). CFA in the pres-
ent investigation indicated that this five-factor structure 
with the abbreviated MFS fit the data well in U.S. and 
Dutch samples. The five-factor structure of the abbreviated 
MFS was also found to be generally equivalent across the 
U.S. and Dutch samples. Although the internal consistency 
was slightly lower in the Dutch sample, these reliability 
estimates were acceptable for the five subscales of the 
abbreviated MFS in both samples. These findings suggest 
that the abbreviated MFS and its five subscales may be 
applicable across cultures. However, examination of the 
factor structure and psychometric properties of the abbrevi-
ated MFS in other countries will be needed before more 
definitive claims can be made with regards to cross-cultural 
utility of the abbreviated MFS.

The internal consistency of the five subscales of the 
abbreviated MFS was comparable with those of the full 
MFS. This suggests that correlations between the different 
items of the subscales of the abbreviated MFS are compa-
rable with those obtained with the original MFS. This is 
particularly notable given that there was some indication 
that the high internal consistency of the original MFS may 
be partially attributable to overlap in item content. In addi-
tion to comparable internal consistency, the subscales of the 
abbreviated MFS were found to be highly correlated with 
the original MFS subscales. Consistent with the recommen-
dations of Smith, McCarthy, and Anderson (2000) on the 
development of short forms, classification rates remain 
high with subscales of the abbreviated MFS compared with 
those of the original form. Specifically, ROC analyses indi-
cated that the subscales of the abbreviated MFS 
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discriminated well between those high and low in blood/
injection phobia. Examination of the convergent validity 
of the abbreviated MFS revealed robust correlations with a 
measure of injection fear. The use of SEM was also 
employed to examine the discriminant and convergent 
validity of the abbreviated MFS. This analysis revealed that 
a latent injection fear factor was significantly correlated 
with a latent medical fear factor that comprised five sub-
scales of the MFS. However, a latent spider fear factor was 
not associated with the latent medical fear factor. The 
results of these models were essentially identical when 
using the subscales of the full MFS, suggesting that there is 
little to no decrement in the abbreviated MFS’s ability to 
tap into the overarching medical fear construct compared 
with the original.

Examination of discriminant and convergent validity also 
revealed that the subscales of the abbreviated MFS were 
generally more strongly associated with a measure of disgust 
sensitivity than with measures of anxiety. This pattern of 
correlations was also comparable with regards to the sub-
scales of the abbreviated MFS and the full form. The height-
ened association with disgust sensitivity is consistent with 
prior research showing that fears of medically related stimuli 
are often best predicted by the general propensity towards 
experiencing disgust (Tolin et al., 1997). As predicted, sub-
sequent examination of specific disgust domains revealed 
more robust associations between the abbreviated MFS sub-
scales and animal-reminder disgust (disgust associated 
with blood, bodily punctures, and wounds) than core disgust 
(disgust associated with rotting foods and small animals). 
This domain specificity pattern of associations is in line with 
prior research, showing that animal-reminder disgust may be 
a unique risk factor for the development of phobic responses 
toward medically related stimuli (de Jong & Merckelbach, 
1998; Olatunji et al., 2006). Unlike the other subscales of the 
abbreviated MFS, however, the Examinations and Symptoms 
subscale did appear to be more strongly associated with anx-
iety sensitivity than disgust sensitivity (Kleinknecht et al., 
1999). Given that anxiety sensitivity is marked by a ten-
dency to misinterpret normative physiological sensations as 
catastrophic events (Reiss et al., 1986), this cognitive vul-
nerability may be more likely to confer risk for the develop-
ment of fears of physical exams and physical symptoms.

The results of the present investigation provide support-
ive evidence for an abbreviated version of the MFS that 
demonstrates initial psychometric strengths and potential 
clinical utility. By reducing the MFS to 25 items, the abbre-
viated version offers a “time-savings benefit” that could 
allow for additional brief assessments of related constructs 
in the research and medical setting. The abbreviated MFS 
shows excellent promise given that despite its relative brev-
ity, psychometric properties remain on par with the original 
version. The abbreviated MFS certainly appears more suit-
able than the original version for use in clinical and research 
settings where time does not permit administration of lengthy 

symptom interviews. Despite these encouraging results, 
however, additional evaluation of the psychometric proper-
ties of the abbreviated MFS is warranted. For example, the 
present examination of the psychometric properties of the 
abbreviated MFS is limited by the exclusive use of under-
graduate samples. Examination of the psychometric proper-
ties of the MFS in a community sample will be needed to 
substantiate the generalizability of the present findings. 
Examination of the utility of the abbreviated MFS as a screen-
ing tool in primary care settings would also be an informa-
tive extension of these findings. Use of the abbreviated 
MFS as a screening tool may identify individuals who may 
be prone to avoiding much needed medical care or individu-
als who may be prone to fainting during exposure to medi-
cally related stimuli. Such an extension of the present findings 
may provide data supporting the use of the abbreviated MFS 
in various medical settings.

Appendix
The Medical Fear Survey

The following situations are known to cause some people 
to experience fear and apprehension. Please rate for each 
situation listed, how much fear or tension you would expe-
rience if you were exposed to that situation at this time. Use 
the following scale to evaluate each situation and place a 
mark (X) in the space corresponding to how much fear or 
tension you would experience in the listed situation.

0 = No fear or concern at all, 1 = Mild fear, 2 = Con-
siderable fear, 3 = Intense fear

 

How Much Fear or Discomfort 
Would You Experience From: 0 1 2 3

 1.  cutting with a hunting knife ____ ____ ____ ____
 2.  seeing a small vial of your own 

blood
____ ____ ____ ____

 3.  observing someone chop with 
an axe

____ ____ ____ ____

 4.  feeling like you will faint ____ ____ ____ ____
 5.  seeing a small test tube of 

animal blood
____ ____ ____ ____

 6.  feeling pains in your chest ____ ____ ____ ____
 7.  observing a surgical 

amputation
____ ____ ____ ____

 8.  receiving a hypodermic 
injection in the arm

____ ____ ____ ____

 9.  having a severe headache ____ ____ ____ ____
10.  seeing a mutilated body on TV ____ ____ ____ ____
11.  seeing a small bottle of human 

blood on TV
____ ____ ____ ____

(continued)
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How Much Fear or Discomfort 
Would You Experience From: 0 1 2 3

12.  having blood drawn from your 
arm

____ ____ ____ ____

13.  observing someone operate a 
power saw

____ ____ ____ ____

14.  seeing a large bottle of your 
own blood

____ ____ ____ ____

15.  handling a butcher knife ____ ____ ____ ____
16.  having a blood sample drawn 

from your finger tip
____ ____ ____ ____

17.  handling an open pocket knife ____ ____ ____ ____
18.  seeing someone receiving an 

injection in the arm
____ ____ ____ ____

19.  seeing a bleeding wound to a 
person’s eye

____ ____ ____ ____

20.  feeling your heart race for no 
obvious reason

____ ____ ____ ____

21.  seeing the mutilated body of 
a dog that had been run over 
by a car

____ ____ ____ ____

22.  feeling odd tingling in your arm ____ ____ ____ ____
23.  seeing photos of wounded 

soldiers from war
____ ____ ____ ____

24.  feeling nauseated ____ ____ ____ ____
25.  seeing a small vial of human 

blood
____ ____ ____ ____

Scoring: INJECTIONS & BLOOD DRAWS (#8, 12, 16, 18); SHARP OB-
JECTS (#1, 3, 13, 15, 17); EXAMINATIONS & SYMPTOMS (#4, 6, 9, 20, 
22, 24); BLOOD (#2, 5, 11, 14, 25); MUTILATION (#7, 10, 19, 21, 23).

Appendix (continued)
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Notes

1. For illustrative purposes, we reconducted the CFA bifactor 
model analyses based on these 30 items only. Fit was some-
what improved: Categorical data: TLI = .98, RMSEA = .079, 
CFI = .92; Interval data: TLI = .92, RMSEA = .057, CFI = .93.

2. It is notable that the internal consistency reliability estimates 
of the original scales may be inflated due to the synonymous 
item pairs found to comprise the MFS (identified via Mokken 
scaling analysis). To serve as another basis of comparison for 
the reliability of the MFS scales, we therefore recalculated 
internal consistency coefficients for the MFS subscales using 
the items retained following Mokken analyses (i.e., after 

eliminating the synonymous items). In general, these internal 
consistency estimates were comparable with those of the MFS 
short scales.

3. The measures were translated by Dutch colleagues with 
research interests in fears and phobias. Although a backward 
translation procedure was not employed for the measure used in 
the present study, a recent back translation resulted in a satisfac-
tory outcome.

4. Although our primary hypotheses in these analyses were sup-
ported (i.e., supportive convergent and discriminant validity 
coefficients for the five MFS–short version subscales devel-
oped in Study 1), it is notable that the overall model fit was not 
particularly good. As a basis of comparison and to determine 
whether the somewhat low model fit statistics were due to the 
shortened MFS subscales themselves (e.g., weak items com-
prised psychometric properties selected to comprise the MFS–
short version subscales), we reconducted these SEM analyses 
using the original MFS subscales as the five indicators of 
medical fears. Results revealed comparable (and in some cases 
poorer) model fit statistics: CFI = .92, TLI = .88, RMSEA = 
.117. These results suggest that the items comprising the short 
version subscales of the MFS were not specifically associated 
with problematic psychometric properties relative to the origi-
nal version. To further investigate this issue and evaluate whether 
the somewhat low model fit statistics noted above were due to 
the modeling procedures, we conducted these SEM analyses 
once more, using an item parceling approach. Specifically, we 
generated three item parcels (based on the 25 items of the 
MFS–short version) following the procedures described in 
Chorpita (2002) to serve as the three indicators for medical 
fears. Such item parceling procedures have been a recom-
mended approach to improve the performance of a measure-
ment model given that (a) using more than three indicators per 
latent variable tends to yield worse fitting measurement mod-
els (Chorpita, 2002), (b) item parceling improves the distribu-
tion properties of each indicator (West, Finch, & Curran, 
1995), and (c) item parceling minimizes the contribution of 
measurement effects to overall model fit. Results revealed 
somewhat improved model fit based on these item parceling 
procedures: CFI = .96, TLI = .94, RMSEA = .098, standard-
ized root mean square residual = .072. Overall, these results 
support the convergent and discriminant validity of the MFS–
short version subscales as well as the MFS–short version items 
serving as good indicators of medical fears.
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