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ABSTRACT

Introduction: Osteopaths are important actors in the Austrian healthcare system. High prevalence
rates for diseases associated with nutrition, as well as studies from other countries, imply that osteo-
paths are confronted with questions regarding nutrition in the course of their work.

Aim: The purpose of this study was to survey osteopath's knowledge of nutritional issues in a cross-
sectional study and analyse factors that influence nutrition knowledge. Furthermore, it will be inves-
tigated if osteopaths are confronted with problems or questions regarding nutrition.

Material and Methods: With the help of schools of osteopathy, all osteopaths, who could be found
in Austria, were asked to participate in an online survey. As instruments of research, the General Nu-
trition Knowledge Questionnaire (GNKQ) and a second questionnaire were used.

Results: The average rate of correctly answered questions was 74.4% for the GNKQ and 37.2% for the
Temple Questionnaire (n=188).

Discussion: Compared to other occupational groups in the American or British healthcare system, Aus-
trian osteopaths' average nutritional knowledge is slightly higher. Only nutrition experts and people
employed at centres specializing in eating disorders obtained results that are more favourable. Further
surveys ought to develop valid instruments for Austria and attempt to define which amount of nutri-
tion knowledge can be considered as adequate for certain occupational groups.
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BACKGROUND

Osteopaths are important actors in the Austrian
healthcare system. High prevalence rates for dis-
eases associated with nutrition imply that osteo-
paths are confronted with nutrition issues in their
daily work (1). They do not offer nutrition coun-
selling per se in Austria (2), but they function as
advisors concerning numerous patients' health is-
sues. Thus they can contribute a substantial share
in developing patients™ (3) competence in health
issues and act as pioneers in the course of inter-
disciplinary cooperation (4). The nutrition
knowledge of Austrian osteopaths has not yet
been surveyed, but it serves as a basis for answer-
ing and categorizing questions concerning nutri-
tion.

There is no standardized or scientific definition
of the term nutrition knowledge in the German-
speaking world, but the term is used nevertheless.
Nutrition knowledge is mainly seen as knowledge
concerning proper nutrition according to nation-
ally valid suggestions of expert associations or as
healthy or unhealthy food and nutrition (5).
Parmenter et al. (6) define nutrition knowledge
more broadly as a term which is essentially deter-
mined by four aspects:

- Do people know current suggestions concern-
ing nutrition made by expert associations or nu-
tritionists?

- Can people name a food that contains the sug-
gested nutrients if the suggestions were not made
in connection with the respective foods?

- Are people able to choose the healthiest option
among several foods offered?

- Do people know which potential health effects
the consumption or the lack of certain foods
have?

Surveys from other countries imply that the gen-
eral nutrition knowledge of people employed in
healthcare is fragmentary (3,7). Moreover, it is
shown that nutrition issues do play a role in oste-
opathic work (3,8-10).

So far, no scientific paper has been published on
the topic of Nutrition Knowledge among Aus-
trian osteopaths. The aim of this study was to sur-
vey osteopath's knowledge of nutritional issues in
a cross-sectional survey and investigate if ques-

tions regarding nutrition are relevant for osteo-
paths in their daily work. Apart from that, poten-
tial factors which influence general nutrition
knowledge will be analyzed.

MATERIAL AND METHODS

In order to evaluate nutrition knowledge, two
questionnaires were combined: On the one hand,
the General Nutrition Knowledge Questionnaire
(GNKQ), which was developed by Parmenter
and Wardle (0), and on the other hand, a ques-
tionnaire by Temple et al. (11) Additionally, soci-
odemographic questions were introduced.

The GNKQ was developed to investigate the
general nutrition knowledge of adults (12). The
questionnaire, which was revised in 2016, is vali-
dated and freely available (13). It was initially de-
signed for Great Britain and had to be adapted
for German-speaking countries. For this pur-
pose, the questionnaire was translated, and cul-
tural differences concerning certain foods were
considered.

The General Nutrition Knowledge Question-
naire consists of four independent sections, each
of which investigates a different aspect of nutri-
tion knowledge. Subscales are knowledge of ex-
pert advice (nine questions), knowledge of food
groups (ten questions), knowledge of food choice
(13 questions), knowledge of diseases associated
with nutrition (16 questions). As a further instru-
ment to investigate nutrition knowledge, the
questionnaire by Temple et al. was used. This
questionnaire consists of 16 questions with four
multiple-choice answers each, only one of which
is correct. Initially, this questionnaire was de-
signed to survey Canadian doctors' nutrition
knowledge, and the questions can be regarded as
more specific or more medical compared to the
GNKQ.

This study's target group were all practising Aus-
trian osteopaths who graduated from an educa-
tional institution approved by the Austrian Oste-
opathic Society. In the quantitative cross-sec-
tional study, a complete investigation of all oste-
opaths practising in Austria was aimed.

The Viennese School of Osteopathy, the Interna-
tional Academy of Osteopathy and the Austrian
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Osteopathic Society were asked to forward the
questionnaite to their graduates and members per
email. The International Academy of Osteopathy
denied cooperation. In order to reach people who
had not graduated from the Viennese School of
Osteopathy or were no members of the Austrian
Osteopathic  Society, organizations,
graduates' lists of German and Swiss schools of
osteopathy, lists used in former studies, and the

national

telephone directory were used. It is impossible to
gather the total number of osteopaths practising
in Austria, as osteopathy is neither an approved
occupational field nor is there an obligation for
osteopaths to register with a professional associ-
ation or a government agency. Due to multiple
entries and the Viennese School of Osteopathy
and the Austrian Osteopathic Society's data pro-
tection guidelines, the total number of osteopaths
contacted cannot be given.

The questionnaire was emailed using an online
tool (Survey Monkey) on June 30th, 2017. On
July 13th, 2017, a reminder was sent to the oste-
opaths, and on July 19th, 2017, the collection of
data was concluded. 188 of the 280 received
online questionnaires could be included in the
analysis. Ninety-two questionnaires were labelled
as incomplete and were therefore excluded from

In the course of this, the following was investi-
gated due to the choice of appropriate factors:
differences between men and women, differences
concerning the basic profession, differences be-
tween schools of osteopathy, differences between
osteopaths with or without further education fo-
cusing on nutrition, differences between osteo-
paths for whom nutrition is relevant in their work
and those for whom this is not the case. If several
significant influences of factors concerned the
same dependent variable, all relevant factors and
their interactions were then considered in a fur-
ther analysis of variance (linear model with type
IIT sum of squares). As there were no significant
interactions, these analyses were repeated without
interaction terms..

RESULTS

Altogether 188 questionnaires were analysed. The
collective is described in table 1.

36 of the 188 participants sutveyed completed
further training in the field of nutrition.
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Statistics 60 3191
The data was exported from the survey platform 22 ==
Survey Monkey as a Microsoft Excel table. The 3 16
Temple-questionnaire score, the GNKQ total

score and the scores for the four subscales were 158 84.04
calculated from the results of the questionnaires. 16 8.51
Subsequently, the percentage of correct answers 14 7.45
s clctited,

Descriptive data of the scores include mean, 139 74.33
standard deviation, 95% confidence interval and 25 13.37
standard error of the mean, as well as minima, 23 12.3
maxima and quartile. The survey of differences n %
among subgroups of osteopaths concerning nu- 56 29.79
trition knowledge was carried out through an 59 31.38
analysis of variance with a single-factor, univari- 42 22.34
ate Principle Component Analysis of total scores 26 13.83
and individual scores of the subscales (x= 0.05). 5 2.66
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Table 2: Percentage of correct answers for the complete questionnaire and GNKQ respectively

Percentage of correct | Complete questionnaire

answers for

(104 questions)

GNKQ Temple

(88 questions) (16 questions)

188
0
46.1
64.4
69.2
73.0
85.5
68.9
standard deviation 7.2
95% Cl lower 67.9
95% Cl upper 70.0
standard error 0.5

The share of correct answers was at 74.7+6.9%
for the GNKQ and at 37.1£14.9% for the Tem-
ple-Questionnaire (table 2).

The factor "Education in the Field of Nutrition"
generated significant differences, especially re-
garding the results of the whole questionnaire,

188 188
0 0
52.2 6.2
70.4 25.0
75.0 37.5
78.7 50.0
93.1 75.0
74.7 37.1
6.9 14.9
73.7 35.0
75.7 39.2
0.5 1.1

the Temple-Questionnaire, the GNKQ and sin-
gle subscales (table 3).

The analysis of variance (linear model with type
III sum of squares) without interaction term re-
vealed the factor "School of Osteopathy” as the
unique significant factor for the subscale "Choice

of Foods" (F(2, 183)= 4.6179, p= 0.011). The

Table 3: Statistically significant results (p<0.05) of the single-factor, univariate Principle Com-
ponent Analysis of total scores and individual scores

Dependent Variable _ Factr
Subscale Expert Advice

Subscale Food Groups

Additional Education in the Field
F(1, 186)= 11.673, p= 0.0008
of Nutrition

Additional Education in the Field
F(1, 186)= 3.9594, p= 0.048

Subscale Choice of Foods of Nutrition

School of Osteopathy F(2, 184)=4.9912, p=0.0077
Subscale Diseases
Associated with Nutrition

Additional Education in the Field
GNKQ Total F(1, 186)= 7.149, p= 0.0082

of Nutrition

Additional Education in the Field
F(1, 186)= 24.868, p< 0.0001

Temple Questionnaire

of Nutrition

Additional Education in the Field
F(1, 186)= 14.045, p= 0.0002
Total Score of Nutrition

School of Osteopathy F(2, 184)=3.6241, p=0.029
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factor "Education in the Field of Nutrition"
wanot analyzed as significant after subtraction of
explainable variance of school of osteopathy
(F(1, 183)=3.0016, p= 0.085).

Concerning the dependent variable "Total Score"
there is only a significant result for the factor
"Additional Education in the Field of Nutrition"
(F(1.183)= 12.171, p= 0.00061). There is no sig-
nificant influence for the factor "School of Oste-

opathy" (F(2.183)=2.8838, p=0.058).

Relevance of questions associated with
nutrition in everyday professional life

Altogether 84.4% (n=157) of the osteopaths sur-
veyed stated that nutrition is relevant in their eve-
ryday professional life. More than a third (38.8%)
report being asked questions about nutrition fre-
quently, 45.7% sometimes, and 14.9% rarely.
0.5% are never confronted with questions con-
cerning nutrition.

Almost all osteopaths surveyed (99.5%) generally
include nutritional issues in their diagnoses. More
than half of them (51.6%) do so frequently,
37.8% sometimes, and 10.1% rarely. Only 0.5%
never include nutritional issues in their diagnoses.

DISCUSSION

Classification of results is difficult. The question
whether or not the scores of the GNKQ (74.4%)
can be seen as sufficient cannot be satisfactorily
answered. Often highly different instruments are
applied for the investigation of nutrition
knowledge. Some of them were, like in this study,
not validated (12). Other scientific papers, which
contained mainly an older version of the GNKQ
quoted the following percentages of correctly an-
swered questions for people employed at a centre
for eating disorders: 87.9% (nutrition experts),
78.5% (doctors), 72.5% (other health profes-
sions) and 73.2% (patients) (14). Disability care
workers only reached an average of 56.6% of cot-
rectly answered questions (15), female athletes
57.6% (16), male athletes 48% (17), the "general
public" 63.1%, nutrition experts in other settings
86.2% (106), and military personnel 52.7% (18).

When a different instrument was used, students
of osteopathy in America answered 69.5% of
questions correctly (12). Independent of compar-
isons of single occupational groups Hargrove et
al. determined a minimum of sufficient nutrition
knowledge of osteopaths with 72.5% of correctly
answered questions; Parker et al. imposed even
stricter standards with 80%.

For the Temple questionnaire, different results
were found. The osteopaths were able to answer
37.5% of the questions correctly. Surveys of doc-
tors in other countries showed a share of cor-
rectly answered questions of 63.9% - 52.1% (5,
19-21). The reason for this is undoubtedly the
field of work and education. The Temple ques-
tionnaire consists of more specific questions than
the GNKQ. These focus strongly on diseases as-
sociated with nutrition.

Further education in the area of nutrition was an-
alyzed as the determining factor of general nutri-
tion knowledge. The factor "Additional Educa-
tion in the Field of Nutrition" influenced the
score reached in both questionnaires and the total
result. This corresponds with surveys that
showed that a higher educational qualification in
general and especially additional education in nu-
trition can constitute a higher nutrition
knowledge (22, 23). Contrary to the results of
other studies, no gender-related differences could
be analysed in this study. In general, women are
attested a higher nutrition knowledge (22). This
was partly confirmed in other studies which in-
vestigated nutrition knowledge in healthcare pro-
fessions (2, 20, 23), or men reached higher scores
for nutrition knowledge (17, 19) or no differences
were analysed (24).

Independent of osteopaths' primary responsibili-
ties, they are confronted with questions concern-
ing nutrition in their professional life and give ad-
vice on nutrition (2, 3, 11, 12). This could be
partly confirmed in this study. Moreover, nutri-
tion issues ate frequently included in the diagno-
sis.

Conclusion

The general nutrition knowledge (GNKQ) of os-
teopaths was above the mean of other healthcare
professions with 74.7%. Only nutritionists scored
significantly higher in all surveys. But more spe-
cific questions were answered considerably worse
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than by doctors. Osteopaths with additional edu-
cation in the area of nutrition showed a higher
general and detailed nutrition knowledge than
those without further education in this field.
Summarising, it can be stated that both compari-
sons and assessment of general nutrition
knowledge are generally difficult, as cultural and
systemic factors can cause differences. In the case
of this study, this is aggravated by the fact that a
questionnaire was used, which was not validated
for this collective. This limits the validity of re-
sults on the one hand, and on the other hand, it
shows the necessity of developing an adequate in-
strument. So far, there is no standardized, vali-
dated German tool to investigate general nutri-
tion knowledge. The application of a standard-
ized and validated instrument of investigation
should be promoted in this area of research. To
what extent nutrition knowledge of osteopaths in
Austria can be regarded as sufficient despite all
existing limitations remains to be seen. Because
neither the instrument used nor other tools state
limiting values for sufficient nutrition knowledge
in healthcare professions. Moreover, it cannot be
ruled out that generally, people who took part in
the study who per se show a higher interest in
questions concerning nutrition.

Independent of the significance of this study it
seems that nutrition questions are present in os-
teopathic work. Therefore nutrition knowledge
should be paid attention to, not just to guarantee
interdisciplinary cooperation and optimum care
of patients. This is the first study which investi-
gates nutrition knowledge of osteopaths in Aus-
tria in a cross-sectional study. Further effort
should be taken to promote the development of
a suitable instrument for the investigation of nu-
trition knowledge in general and in healthcare
professions, including osteopaths
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