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Abstract

Background The Complementary and Alternative Health Belief Questionnaire (CHBQ) measures medical students’
attitudes towards Complementary Medicine (CM). The aim of the study was to examine the validity and reliability of
the German translation of the CHBQ.

Methods Data for the psychometric evaluation of the German translation were drawn from a study that investigated
attitudes towards CM in (a sample of ) medical students at Charité - Universitdtsmedizin Berlin. Construct validity was
determined via an exploratory factor analysis (EFA). Internal consistency was examined using Cronbach’s alpha and
split-half reliability.

Results The CHBQ was returned by 278 students, and was fully completed by 260 students (mean age 23.7 years;
+4.3SD), 69.2% were female). EFA revealed a single factor solution for all 10 items of the scale. All items, except one,
had good item discrimination (range: 0.5-0.8), acceptable mean inter-item-correlation (0.39) and similar median
correlation (0.38). Reliability was very good (a=0.86) and further confirmed by split-half reliability (0.91).

Conclusions The German version of the CHBQ is a valid and reliable instrument for measuring students’attitudes

towards CM.
Introduction
Complementary Medicine (CM), a definition that until a
few years ago was partly used synonymously with Com-
plementary and Alternative Medicine (CAM), covers a
heterogeneous group of diagnostic and therapeutic pro-
cedures [1] for which there is at least of some evidence
of efficacy. Nevertheless, for approximately 10 years a the
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therapies such as osteopathy and herbal remedies. CM
can be combined with conventional medicine.

CM has been found to be widely used by patients. The
prevalence of CM utilization ranges from 9.8 to 76% [7].
In Germany, CM is offered by more than 60—80% of phy-
sicians [8, 9] and it is increasingly integrated into the
undergraduate medical education curriculum. However,
there is an international lack of objective and reliable
instruments to educate medical students in CM [10].

In the United States, questionnaires specifically
designed for medical students have been developed and
validated to assess students’ and health professionals’
attitudes towards CM [11, 12]. In 2003, the 29-Item Inte-
grative Medicine Attitude Questionnaire (IMAQ) was
validated in English. The shorter 10-item CAM Health
Belief Questionnaire (CHBQ) was developed by Lie and
Boker [11] and validated in medical students in the USA.
The CHBQ was found to be a practical, valid, and reliable
instrument (alpha=0.75) for measuring medical students’
attitudes and health beliefs. It was found to be poten-
tially useful for measuring the impact of CM education
[13]. Since then, the CHBQ has been used internation-
ally, also in non-medical students [11, 12, 14—17]. To the
best of our knowledge and based on a literature search,
our research group was the first in Germany to use a
translated German version of the CHBQ in medical stu-
dents [10, 18]. Currently, there is no instrument like the
CHBQ in German-speaking countries that aims to evalu-
ate medical students’ attitude and beliefs towards CM.

The aim was to examine the validity and reliability of
the German translation of the CHBQ that we used in our
study, assessing medical students’ attitudes and beliefs
about CM [18].

Materials and methods

Participants and procedure

To examine the validity and reliability of the CHBQ we
performed a methodological study nested in a cross-
sectional study. The methodological study comprised
two phases. In phase 1, a translation and adaptation of
the CHBQ from English to German was undertaken. In
phase 2, psychometric validation of the CHBQ version
was determined. The methodological study used data
from first- and fifth-year medical students, enrolled at
Charité — Universitdtsmedizin Berlin, who participated in
an online-exploratory cross-sectional study at the begin-
ning of the summer term 2019 (for further details and
on the recruitment procedure, see [18]). All participants
were informed about the study purpose and data protec-
tion via an online text. Informed consent was provided
prior to participation [18]. The study was conducted in
accordance with the standards of the Declaration of Hel-
sinki and the International Council for Harmonisation of
Technical Requirements for Pharmaceuticals for Human
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Use (ICH)- good clinical practice (GCP) guidelines, and
ethical approval was granted by the Charité ethics com-
mittee (EA1/033/19).

CAM health belief questionnaire (CHBQ)

The CHBQ was developed by Lie and Boker [11] to
measure medical students’ attitudes and beliefs to help
facilitate further research into CM curriculum develop-
ment and to systematically measure progress of learning
outcomes. The original English version demonstrated
acceptable internal consistency in the validation study,
with a Cronbach’s alpha of a=0.75.

The CHBQ consists of 10 items rated on a 7-point
scale ranging from 1 (absolutely disagree) to 7 (absolutely
agree). All 10 items are summed to form the CHBQ total
score, which ranges from 10 to 70 points. A higher score
indicates a more positive attitude toward CM. Three of
the 10 items (items 6, 7 and 8) are worded negatively and
must be reverse coded prior to analysis. For instance,
item 7 reads: “Treatments not tested in a scientifically
recognized manner should be discouraged” Assum-
ing that respondents would be more likely to agree with
the other items, they would have to disagree with these
three items in order to be consistent in their responses.
This approach helps to minimize the tendency to answer
questions in an affirmative manner.

Translation and validation process

The German translation of the CHBQ aimed to pro-
vide a conceptual equivalence of each item rather than
a word for word translation. The CHBQ was translated
into German and back-translated into English in accor-
dance with an expert panel consisting of four academic
researchers (n=3 experts in CM, n=1 expert in public
health, see Fig. 1), three of whom were native German
speakers and one native English speaker (all experts had
a very good command of the respective language in addi-
tion to their native language). Firstly, the original English
version of the CHBQ was translated into German by each
of the three native German-speaking experts to ensure
that content, concepts and discrepancies between the
original English version and the translated German ver-
sion were adequately captured. Secondly, the individual
translations were reviewed and combined into a first
draft questionnaire via discussion by the expert panel
in a working group meeting. This draft was then back-
translated into English by the four-person expert panel
(to check for conceptual equivalence). Lastly, the expert
panel agreed on the final translation, and the German
version was approved by the senior author. Instructions
for the CHBQ respondents remained the same as in the
English original: “Please read and respond to each of the
10 statements below by (choosing) the number that most
agrees with your beliefs” [11].
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Expert Panel:
- 3 Experts in CM
- 1 Expert in public health (native speaker)

Total Sample
l«—— - 71 did not respond
- 18 uncompleted answers

Sample included in the validation:
le—— - 121 First year students
- 139 Fifth year students

Fig. 1 Flow-chart of the study phases: Translation, back-translation and analysis

Statistical analysis

Data were analyzed descriptively using mean values of all
CHBQ items and standard deviation for continuous vari-
ables. Statistical analyses were performed in R (version
4.0.0) [19] and RStudio (version 1.2.5042) [20] using the
following packages: tidyverse [21, 22], ggplot2 [21], the
easystats ecosystem [23-32], psych [33], lavaan (34, 35]
and gtsummary [36].

Construct validity

An exploratory factor analysis (EFA) was performed
to determine the factor solution of our German CHBQ
translation. After checking the prerequisites for per-
forming an EFA (Kaiser-Meyer-Olkin (KMO), Bartlett’s
test for sphericity), the EFA was performed using the R
packages psych [33], sjplot [26], sjmisc [25], taking into
account the recommendations of Field [37, 38] and Rev-
elle [39] using Ordinary Least Squares (OLS) to deter-
mine the minimum residual (minres) solution. Owing to
the lack of consensus on the most appropriate method
for determining the ideal number of factors, we used
the technique implemented in the R package psycho by
Makowski [40], within the parameters package [41]. This
approach uses 19 different methods to determine the best
consensus between methods to estimate the number of
factors to be extracted. Oblimin rotation was tested, but

findings indicated no benefit. Therefore no rotation was
used for factor extraction.

Internal consistency

Internal consistency of the CHBQ scale was analyzed
using the R packages psych [33, 42], sjstats [27], sjPlot
[26], performance [29] and report [32]. Psychometric
assessment was performed by analyzing mean, skewness,
kurtosis, item difficulty, item discrimination, and Cron-
bach’s alpha [43] for each item if it were to be deleted and
for the entire scale itself. All measures were interpreted
in accordance with the recommendations made by Field
[37, 38], Kline [44] and Zinbarg et al. [42]. Revelle and
Condon [39] suggest that at least three reliability mea-
sures should be reported and interpreted. Therefore we
used the reliability function in the R package psych [33]
which incorporates Cronbach’s alpha, McDonald’s omega
as an estimate of overall factor saturation and split-half
reliability by sampling of multiple combinations of item
splits. Moreover, the recommendations suggest that
Split-half reliability should be specified as the lowest and
highest calculated variant.
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Table 1 Participant characteristics by semester group and
overall sample included in the validation study
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Table 2 Exploratory factor analysis - Factor loadings for all ten
items of the CAM health belief questionnaire - German version

Semester Fifth year Fifth year Overall
(N=121) (N=139) (N=260)

Age

Mean (SD) 216 (4.0) 256((3.7) 23.7(43)

Median [min, max] 20.0[180,380]  24.0[22.0,400] 2301180,

40.0]

Gender

Female 85 (70.2%) 95 (68.3%) 180 (69.2%)

Male 35 (28.9%) 44 (31.7%) 79 (30.4%)

Not specified 1 (0.8%) 0 1 (0.4%)

N, number; SD, standard deviation; min, minimum; max, maximum

Results

Sample characteristics

The total sample included 349 medical students. Of these,
278 students returned the part containing the CHBQ,
and 260 students completed the CHBQ questionnaire
in full (see Fig. 1). One hundred and twenty-one were
first- and second-semester students, 139 were ninth- and
tenth-semester students. The average age was 23.7 years
(4.3 SD). The sample included 180 females, 79 males
and one did not specify their gender (see Table 1).

CHBQ scale

Descriptive statistics for all scale items and reliabil-
ity data are shown in Table 3. Mean scores for the indi-
vidual items ranged from 3.50 to 5.64 on the 7-point
scale (1=absolutely disagree, 7=absolutely agree). The
complete CHBQ scale had a mean value of M=44.34
(£10.44). All items had a range of 7 (1 to 7), with some
items being more skewed (items 5, 6 and 9, see Table 1)
than others (items 2, 3, 4 and 8). The item with the low-
est mean score was item 7: “Treatments not tested in a
scientifically recognized manner should be discouraged”
(M=3.50), whereas item 5 had the highest agreement: “A
patient’s expectations, health beliefs and values should be
integrated into the patient care process” (M=5.64).

Construct validity
An exploratory factor analysis was carried out to deter-
mine the construct validity of the German translation.

The Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy suggested that the data were appropriate for
factor analysis (KMO=0.87). Bartlett’s test of sphericity
also indicated significant correlation in the data for factor
analysis (Chisq (45)=1085.69, p<0.001).

The results from the factor estimation indicated that
6 of the 19 (31.58%) methods supported a single factor
solution (Bentler, Acceleration factor, Scree (SE), Scree
(R2), VSS complexity 1, Velicer's MAP). Other methods
estimated between 2 and 7 factors. The method used here
is based on maximum consensus and one factor solution
had the most consensus.

Variable Factor 1 Uniqueness
CHBQ_1 0.63 0.60
CHBQ_2 0.65 0.58
CHBQ_3 0.55 0.70
CHBQ_4 0.64 0.60
CHBQ_5 045 0.80
CHBQ_6 0.67 0.55
CHBQ_7 0.56 0.68
CHBQ_8 0.59 0.65
CHBQ_9 0.70 0.50
CHBQ_10 0.79 038

All ten items within the unidimensional one latent fac-
tor solution (with no rotation used) had factor loadings
between 0.45 and 0.79 and accounted for 39.60% of the
total variance (eigenvalue 3.96). The use of a rotation
method (oblimin) had no benefit in explaining the vari-
ance and a rotation method was not used in relation to
the content design of the scale with a single-factorial
solution. Consequently, all ten items were retained for
further reliability analysis. EFA results for all ten items
with factor loadings are shown in Table 2.

Internal consistency

Results of the internal consistency reliability analysis are
shown in Table 3. Cronbach’s alpha for the single latent
factor structure was 0.86, indicating good reliability [37].
The mean inter-item-correlation revealed an accept-
able correlation of 0.39, and the median correlation was
similar (0.38). Omega_h was 0.70 and omega total was
also good with 0.88 [33, 39, 42]. Item difficulties ranged
between 0.50 and 0.81 and can be considered good [33,
39, 42]. Split half reliability was very good with a maxi-
mum value of 0.91 (lambda 4) and a minimum value of
0.78 (beta) [33, 39, 42].

Discussion

The German translation of the CHBQ, presented here
for the first time, showed to be a reliable instrument
(a=0.86) with a single factor solution for measuring
health attitudes and beliefs towards CM among medical
students in Germany.

By using a reliable and validated German-language
instrument to measure attitudes of health beliefs towards
CM, there is the potential for a broader application for
quality assessment and further development of CM edu-
cation in Germany.

Overall, our findings are comparable to those reported
by Lie & Boker [11] for the original English version of
the CHBQ. According to Lie & Boker, the individual
item mean scores ranked between M=4.1 and M=5.9
on the 7-point scale with an overall mean scale score



Page 5 of 8

(2024) 24:99

Hinse et al. BMC Medical Education

798°0 :9]eds 10j eydie s,ydequol) /8¢ 0= UO0I}e|3110D W} J3Ul UBSI\ ‘097 =N "UOI1LI3IdI3IUl PUE SISK|eue J0) PIPO0I 3SISAI DIDM SWI)|y

's19d10Y| Sop ayely usydsinadelayl usaydinieu

‘siomod dinadeiayl [einieu sApoq

¥80 9¢0 L0 €90 TE0- $EO- €51 8EY QP UdaNNs udldesay | UsJeIuaWS|dWIOY UIsIoW I Yl lenuiis saidelayl Aleluawa|duiod IS0 0L
33UUOY 1yauaq pjnod
uaJanyoid UIZIpaW|NYDS 1P USUSP UOA ‘USPOYIBLN  SUIDIPAW [BUOIUSAUOD UDIYM W01} SPOYIaW

80 LE0 90 v/ 0 €00- 850- 6£1  SLS pun usap| Ua|yez ualdesay| ualeluawa|dwoy usp Nz pue seapl apnjpul saidesayy Alejuswadwod 6
< SPRHTF-0gade|d Saula siugabig sep 10949 ogade(d e Jo nsal ay3 A|je

580 6¢°0 550 LS50 980- ¥00- 591 10Y [963y 4op ul 35| usidesay | Jaseruswadwoy buniip alg  -nsn a.e saidelayl Aleyuswia|dwod Jo s1oay3 8
L« USPIaM ua|yodwia 3ydIu Ual||os ‘USpInm 123153196 3SIap «~PabeINODSIP 3G PINOYs Jauuew paziubo

580 6£0 €50 050 060- 620 S/1  0GE  SIUUBNIDUR YDIRYDSUSSSIM JNe IYdIU 3Ip ‘usbunipueysag  -D3l AJ|EDYIIUSIDS B U] P31Sa) JOU Syuswieal|  /
* HYPUNSID) SYDIUSHQ ¥ Yieay diyqnd

80 8€0 790 9/0 00 ¥L0- ¥l €€S 3Ip Uy Bunyoipag aul puls usidelay | aipruswaduIoy 0113141 e 2k saidessyl Arequswis|dwo) 9
‘uspJiam uaubaul bunb 'ssao0ud a1ed
-JOSI2AUIUDNIRY JP $S9Z0Id USP U| U}||0S UUSNIRd Sauld  juaied ay3 0jul pajelbaiul aq pjnoys sanjea

980 170 or'0 180 Sl 8LL- 8ZL  $9§  9MIM PUn uAYdIsUY USYdIpRYpunsab ‘usbuniiemizslg  pue sjallag yieay ‘suoneidadxa sjusnedy g
11190 1200y Uszueb USP 3P ‘USPIaM USYIsIBUR "APOQ 2j0ym 241 BulIdaJe UuodUNSAP
uouUNISAQ Jauld J9po s1yoIMabydIs|bun usauswabjie 1o aduejequl [eJ2Uab e JO UOlIeISa)IUBW B SB

G80 8€0 650 190 [90- €C0- 851 ¥  S9UISINIPSNY S[B US1||0S USUSIe] Sauls swoldwiAs a1 papiebal o pjnoys swoldwAs sjusiedy
"UszZaN3sIv1uUN Nz ss9zouds 'ssadoid bujjesy
-Bun|isH Uap ‘s3 151 S19H610SISASURYPUNSID) SUIS 3GeBINY  3Y3 Ul 15ISSE 01 S| Japiroid 21ed yijeay e Jo ysel

580 040 050 090 690- ¢l0- 951 oy 1P PuUN pUs|IBYISG|SS USYDIRUSSIAA Wi Is! 15dI0N JaQ a3 pue buijeay-jas Ajjenusssa s Apog syl €
“US)JBIY USAINIISIP UdAIIRDAU pun '$3210§ SAIIDNIISIP dAlROIU
U)JeJY USPUIIPIOJSUQD| UARISOd USYDSIMZ SIYDIMSE  pue s32104 Buidueyua-a)l| 2ARIsod usamiaq

S80 860 190 750 060- ¢00- €91  €9€  -UdI3|D S3P YINIPSNY UIS puls UUHUEBIY PUN UISYPUNSID  9DUEJR] JO UONDSYSI B 1e 9SeaSIP pue yljesH ¢

‘uajeylaiyoaine

1Jely{SUaQga7 aula Japo a1biaug spusbajpunib suld 92104 [eUA JO ABIaua BulApiapun ue Ag pauiey

G680 8€0 650 190 00l- ¥E€0- 81  STh U2Inp piim ysypunsen abns1eb pun sydipedioy 2ig -ulew e yijeay [eluswl pue [edisAyd syl |

pS19]  uone[a.I0d uoneulwLdSIp  AYyndyip

-ap o woy| way| wa)| Ssisouny M3YS JS Uesy uolje[suel) UBRWISD - SWIY| UoISJaA ysibuz [eulblQ - sway|

salnseawl A3/j1gel[aJ pue sDIsHaIdrIRYD W) ‘UOIR|SURLY UBLLIDD) ‘WY ysiibuF [eulbLO — (DGHD) 24leuuonssnb jaijaqg yiesH WYD € alqel



Hinse et al. BMC Medical Education (2024) 24:99

of M=47.8. In addition, our study showed comparable
scores ranging from M=3.5 to M=5.64, with an overall
mean score of M=44.3. Interestingly, in both our study
and that of Lie & Boker, the same statement had the
lowest agreements: “Treatments not tested in a scientifi-
cally recognized manner should be discouraged” (CHBQ
item 7) and “A patient’s expectations, health beliefs and
values should be integrated into the patient care process”
(CHBQ item 5) had the highest agreement. It is not clear
why these two statements receive particularly low or high
levels of agreement, but it could be because these state-
ments contain statements that may be general norms or
shared values by an American and German society and
are widely held.

Results of the EFA revealed a unidimensional factor
loading. Only Item 5, A patient’s expectations, health
beliefs and values should be integrated into the patient
care process”, showed a weak factor loading (0.45, see
Table 2). Interestingly, it is precisely this item number 5,
that had the highest agreement among all participants.
Item 5 also demonstrated the highest uniqueness of all
items in the scale (0.80, see Table 3), as well as a high
item difficulty (0.81) and low item discrimination (0.40).
Therefore, this statement could potentially be excluded
from the scale, as the reliability of the overall scale would
not change as a result (« if item deleted=0.86). Neverthe-
less, owing to its practical relevance, we decided to retain
the item in the scale.

To date, the CHBQ has been used in numerous studies
[11, 14-18, 45—-47], but few have performed psychomet-
ric validation of the scale, especially when translated into
other languages. In addition to the original version of
the CHBQ, who performed psychometric analysis, a ver-
sion was used on Czech pharmacy students [16]. In this
study, the mean score of the CHBQ was 48.5. There was
a tendency of agreement towards CM, too, similar to our
study. The mean score was above the midpoint of 40. A
factor analytic review of the structure of the scale and a
psychometric evaluation was not performed in the Czech
version.

Another translation of the CHBQ was performed in
two studies by Samuels et al. [46, 47] in Israel. In the
first study, data from 173 nurse-midwives in 5 study
centers were analyzed. In this study, an exploratory fac-
tor analysis was performed as well, and a three-factor
solution with 62% variance was extracted for the CHBQ
scale. Cronbach’s alpha was =0.81 for the entire scale.
In another study of 170 obstetricians during pregnancy
and childbirth [46], the version previously translated into
Hebrew was used again. In this study, a three-factor solu-
tion was also extracted using factor analysis with 63.1%
variance resolution, and the reliability of the total scale
with Cronbach’s alpha was =0.82. The mean score of
the CHBQ scale in this study was 40.4 points, slightly
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above the midpoint, with a slight tendency toward agree-
ment with CM. Also in these two studies, the items with
patient-centered statements, especially item 5 on inte-
grating patient opinions and health beliefs into the care
process, were the items with very strong agreement.

In our study, we have confirmed very good reliability of
the German version of the CHBQ using Cronbach’s alpha
and split half reliability. The Cronbach’s alpha test value
for the whole scale was a=0.86, which is slightly better
than the original English version (Cronbach’s a=0.75).
Given that, we found only a one factor solution for the
CHBQ scale and Cronbach’s alpha values for the individ-
ual items were also very good, it did not seem sensible to
remove individual items from the scale. Compared to the
other studies from Israel [46, 47] and the original study
[13], our German translation has comparable and slightly
improved reliability. In future studies, the construct
validity of the scale should be further determined using
confirmatory factor analysis (CFA) with a larger sample
size to confirm the factor structure of the scale. Especially
since the Israeli studies [46, 47] found a three factor solu-
tion and in the English original and in our German trans-
lation only a one factor solution was used. In the present
study, the sample size was too small to further investigate
the latent structure via CFA.

While the German CHBQ version has so far only
been used and validated to assess students’ beliefs and
attitudes, the questionnaire could also be used in other
healthcare settings. For instance, not only for the pur-
pose of quality assessment in health education, but also
to determine patients’ views and health beliefs of other
professions in health care settings. Like in the Israeli
setting, the scale was used with already working profes-
sionals. Therefore, the scale should be validated in other
populations, e.g. different patient groups, with physicians
or nurses, to verify its usefulness for quality assurance
by capturing patients’ attitudes and expectations within
health care settings.

Limitations

Our study used a similar study population to the origi-
nal English validation study [11]. While this enables a
comparison with the original study, a sample consisting
of students from a single university and from only two
cohorts (four semesters) represents a limited population.
Thus, the results cannot be generalized to other groups of
individuals.

Due to the cross-sectional nature of the study, no
change over time could be assessed and therefore,
no conclusions can be drawn about the sensitivity to
changes of medical students’ attitude towards CM along
their medical education. Furthermore, the sample was
not recruited specifically for the purpose of validating the
CHBQ. In addition, we performed no pilot testing of the
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translated version on a small sample prior to using the
scale in the original study [18], which would have been
desirable for optimizing the translation and validation
process.

Conclusion

Our study results indicate that the German translation of
the CHBQ is a reliable and valid scale to assess students’
health beliefs and attitudes towards CM.
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