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Turkish adaptation and implementation of the modified
infection control questionnaire in intraoral digital imaging

Purpose

There are very few studies evaluating the knowledge of dentists about infection
precautions in oral radiology. The aim of this study was to assess the psychometric
properties of the Turkish version of the modified form of a developed questionnaire
and to apply this questionnaire to Turkish dentists.

Materials and Methods

The questionnaire was applied to a sample of 250 dentists for the scale development
[200 for confirmatory factor analysis (CFA) and 50 for control] and 173 dentists for
the implementation of the scale. The scale was applied to 200 dentists and construct
validity was examined with CFA. For model fit; chi square to df ratio, RMSEA (Root
Mean Square Error of Approximation), TLI (Tucker-Lewis Index), CFI (Comparative Fit
Index), GFI (goodness of fit index), AGFI (adjusted goodness of fit index) and NFI
(normed fit index) were obtained. Also, reliability analysis was applied and item-
total correlations and Cronbach’s alpha values were given. Adapted scale scores
using a different sample of 173 dentists were compared according to demographic
characteristics.

Results

CFA showed good fit statistics (X2/df=1.511, RMSEA=0.057, TLI=0.942, CFI=0.953,
GFI1=0.926, AGFI=0.900, NFI=0.928) for the scale. Item-total correlations were over
0.30 and Cronbach’s alpha was calculated as 0.877. In addition, experienced dentists
had higher scores in the dimension of personal hygiene (p<0.05).

Conclusion

The Turkish version of the modified infection control questionnaire in oral radiology
showed adequate psychometric properties. This indicated that it could be a valid
and reliable tool for the assessment of infection control in oral radiology among
Turkish dentists.

Keywords: Infection control, Cross infection, Dentistry, Radiology, Questionnaires

Introduction

The passage of infectious agents from person to person is referred to
as ‘cross-infection’ Dentists, dental assistants, and patients are faced with
various microorganisms in their dental practice, among them hepatitis B
virus, hepatitis C virus, herpes simplex type 1 and type 2 viruses, human
immunodeficiency virus, streptococcus, cytomegalovirus, mycobacterium
tuberculosis are some of these microorganisms (1-3).

Cross-infection may occur during all dental procedures (4). One of these
procedures is intraoral digital imaging (5,6). As radiology clinics see many
patients in a short period, infection control precautions must be takenin a
strict manner (2). It is emphasized that each patient should be considered
to be infected and infection control precautions should be performed for
all patients during radiography (2,7).

Due to saliva contamination, dental staff and patients are at high risk
for cross-infection in intraoral radiography (2,5). Since saliva is difficult to
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discriminate, the risk of infection in intraoral radiography
procedures is ever-present (8).

Dental personnel and patients are at high risk of develop-
ing tuberculosis, herpes viruses, upper respiratory tract in-
fections, and hepatitis viruses. To prevent cross-infection be-
tween dental staff and patients, infection control procedures
are performed. During dental radiographic procedures, the
performer’s hands, the patient’s mouth, sensors, tube, ex-
posure button, keyboard, and mouse may be contaminated
with saliva. The risk of cross-infection is high in dental radiol-
ogy. Thus, radiographic infection control precautions must
be applied to all patients (3).

To the best of our knowledge, there are very few studies
(9,10) in the literature evaluating the knowledge of dentists
about infection precautions in oral radiology through the
use of a dedicated questionnaire.

The first aim of this study was to assess the psychometric
properties (internal consistency and structural validity) of
the Turkish version of the modified form of a questionnaire
developed by da Costa et al. (9); the second was to apply this
questionnaire to Turkish dentists.

Materials and Methods

Before beginning the study, ethical approval was obtained
from Pamukkale University Medical Ethics Committee (Research
Code No: 60116787-020/77263, Date of approval: 20/11/2017).
This work was done in accordance with the principles defined
in the Declaration of Helsinki, including all revisions.

A questionnaire developed by Da Costa et al. (9) was used
in our study. In the questionnaire of that study, 31 items in

nine domains were created. The domains were handwash-
ing, gloves, clothing, accessories, radiographic sensors, pro-
tection of radiography equipment, overgloves, overgloves
(in digital imaging) and cleaning.

For our study, initially, the questionnaire used in the study
of Da Costa et al. (9) was translated from English to Turkish
and then re-translated into English by a native Turkish and
fluent English speaking dentist who did not participate in
the other parts of the study. The infection control question-
naire, consisting of 18 items, was formed according to this
revision (Table 1). Thus, the validity was obtained, and the
adapted questionnaire was finalized.

The dentists who used digital intraoral imaging were invit-
ed to answer the translated Turkish version of the modified
infection control questionnaire by e-mail. Also, members of
the Turkish Dental Association were invited to do so by their
e-mail group.

Study sample

In scale development studies, it is mentioned that the
sample size should not be less than 100 and should be at
least five times the number of items (11-13).Thus, the ques-
tionnaire was applied to 250 dentists for the scale devel-
opment [200 for confirmatory factor analysis (CFA) and 50
for control] and 173 dentists for the implementation of the
scale. 200 dentists completed the survey for CFA. Fifty others
completed the questionnaire to provide a control group.

For the second part of the study, the adapted question-
naire was filled in by 173 dentists. The demographic features
of the dentists were documented. The dimensions of the

Table 1. Modified infection control questionnaire

Questions

1:Never 2:Rarely 3:Sometimes 4:Mostly 5:Always

1:1 wear a mask during radiography.

2:1wash my hands before wearing gloves.

3: 1 wash my hands after removing my gloves.

4:1 cover the sensor with a disposable barrier.

5: 1 use the disposable barrier (stretch film, aluminum foil, etc.) of the
patient’s seat used during radiography after each patient.

6: | cover the x-ray tube head with a disposable barrier.

7: 1 cover the exposure button with a disposable barrier.

8: | cover the computer keyboard with a disposable barrier.

9: | cover the computer mouse with a disposable barrier.

10: | use gloves when placing the sensor to the mouth.

11: l use gloves when dressing the patient lead aprons and thyroid
protectors.

12: 1 use gloves when setting the x-ray tube head.

13: 1 use gloves when pushing the exposure button.

14: After every patient | disinfect the patient’s chair.

15: After every patient | disinfect the exposure button.

16: After every patient | disinfect the x-ray tube head.

17: 1 regularly disinfect the contact surfaces of the radiographic process.

18: | disinfect the contact surfaces in the radiography process after
individuals with infectious diseases, like hepatitis.
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questionnaire were compared with age, gender, education
level (general dentist or specialist dentist) and experience in
dentistry (1-5 years, 5-10 years, 10 years and above) with
multi-comparison tests. Figure 1 is a flowchart outlining the
steps of the method used.

‘ The questionnaire used in a previous study? was translated from English into Turkish ‘
— —
— —

Translated questionnaire was re-translated into English by a native Turkish and fluent English speaking dentist ‘

—

‘ The final version of the modified infection control questionnaire including 18 items was formed ‘

200 dentists responded the survey ‘

Different 50 dentists responded the survey as the control group ‘

‘The adapted questionnaire was also filled by 173 different dentists ‘

Figure 1. Flow-process diagram for the preparation andimplementation
of the survey.

Data analysis

For construct validity, CFA was used. For model fit; X?/df
ratio, RMSEA (Root Mean Square Error of Approximation),
TLI (Tucker-Lewis Index), CFl (Comparative Fit Index), GFlI
(goodness of fit index), AGFI (adjusted goodness of fit in-
dex) and NFI (normed fit index) were obtained. For reliability
analysis, item-total correlations and Cronbach’s alpha values
were given. Adapted scale scores using a different sample
of 173 dentists were compared according to demographic
characteristics. The normality assumption of the data was
examined by the Kolmogorov-Smirnov test before com-
paring according to demographic characteristics and it was
seen that the normal distribution assumption was provid-
ed (p>0.05). Therefore, t-test was used to compare the two
groups and one-way ANOVA was used to compare more
than two groups. Tukey test was used for pairwise compar-
isons after ANOVA. The upper limit of the significance level
was accepted as 0.05 for all analyzes. The LISREL 10.2 (Scien-
tific Software International; Lincolnwood, IL, USA) and SPSS
22 package programs (SPSS, Inc.; Chicago, IL, USA) were
used to analyze the data.

Results

In total, 423 dentists responded to the survey; 250 for the
first part and 173 for the second part of the study.

Validity and reliability analysis

A questionnaire consisting of three dimensions was ap-
plied to a group consisting of 200 dentists and its validity ex-
amined by CFA. As can be seen in Figure 2, the standardized
loads were 0.33 and above.

The fact that the chi square to df value is less than 2 in
the model fit coefficients indicates a good fit, and that it is
between 2 and 3 indicates an acceptable fit. According to
Brown (14), TLI and CFI values being 0.90 or above indicate
model fit. GFl values between 0.90 and 0.95 are acceptable,
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0.667%7 item2

0.17%7 item3

0.597%7 itemd

0.7 itemd

0.75® item6
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0.85™1 item9

0.85®1 iteml0

0.8 itemll
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0.65®1  iteml6

0.54 1 iteml?]
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Chi-Square=175.25, df=132, P-value=0.00000, RMSEA=0.057

Figure 2. Confirmatory factor analysis graphic.

and greater than 0.95 indicates a good fit. (15,16). Values
greater than 0.85 are acceptable for AGFl values (17-19). Sim-
ilar ranges are applicable for NFI (20). According to Browne
and Cudeck (21), RMSEA value below 0.08 is another indi-
cator for model fit. In our study, model fit indexes were cal-
culated as: X?/df=1.511, RMSEA=0.057, TLI=0.942, CFI=0.953,
GF1=0.926, AGFI=0.900 and NFI=0.928.

Item-total statistics belonging to the items are given in
Table 2. Total correlations of the items were over 0.30. The
reliability coefficient for the complete questionnaire was X%/
df =0.877.

Comparison of the scales in the questionnaire

For the second part of the study, 173 dentists (86 females
and 87 males) with a mean age of 36.4 responded to the sur-
vey. Table 3 shows the details of the demographic features
and comparison of three dimensions. There was no statisti-
cally significant difference according to age, gender and ed-
ucation level in the 95% confidence level (p>0.05). On the
other hand, it was observed that the mean averages were
not the same according to professional experience (p<0.05).
Multi-comparison test results showed that the mean for the
first dimension of the individuals with more experience was
significantly higher than the others. Besides, it can be said
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that the averages of the second and third dimensions did not Discussion
show a significant difference according to age, gender, educa-
tion level, and experience, at 95% confidence level (p>0.05). Digitalimaging in dentistry is rapidly spreading (6). Despite
the advantages of lower radiation doses by comparison with
conventional film-based radiography - the elimination of
chemical processing and the need for storage, for instance -
traditional methods remain the norm, and infection control
Corrected  Cronbach’s has become a substantial problem (22). According to a Cen-
Dimension Items Mean SD Item-Total Alpha if ters for Disease Control and Prevention (CDC) report, digi-
Correlation Item Deleted tal imaging sensors are categorized as semi-critical devices
(5). These devices come into contact with the oral mucosa
and should be covered with a barrier and cleaned after each
M1 329 973 /595 867 X-ray exposure, in order to reduce cross-contamination.
Few studies (9,10) have been carried out into infection

M2 3,73 1,401 411 874 : _ _
Simedend  WE Sen G 200 874 control in oral ra'dlology. In Da Cost.a et aI.’s. first §tudy 9),
] ! ! ! ! the researchers aimed to create a valid questionnaire for the
. — M10 233 1,474 /525 869 assessment of infection control in oral radiology. The final
(a=0.824) M11 1,88 1,344 556 /863 version of the questionnaire of Da Costa et al (9), consisting
M12 227 1543 581 860 of 31 items in 9 domains, showed good psychometric prop-
erties for determining infection control. There were 18 items
alls 129 1t 5 St in our modified version of the Turkish questionnaire. There
_ , M4 355 1,548 521 865 were three dimensions in our study, compared to nine in the
D'mens'f’n 2 M5 1,92 1,497 504 870 other (9). In our study, item-total correlations were found to
fijs;ZUt'ons M6 390 450 519 864 be greater than 0.30 and Cronbach’s alpha was calculated
radiographic M7 335 1534 o1 565 as 0.8.77, as in the other study. In construct vaIidi'Fy, §II the
procedures) d ’ ’ ’ questions in our study had good agreement, while in the
(4=0.876) M8 325 1,384 494 871 other study, most of the questions had a good agreement.
M9 3,93 1,599 481 872 The reason for achieving better agreement in our study may
Dimension3 M14 333 1,503 572 861 bﬁ tfle (Ijovs(/g;' number of questions, compared to Da Costa et

; al’s study (9).

;F;tr::auuons aie  ods s (329 £ After Da Costa et al’s study (9) of the development and
el M16 3,16 1,541 /625 857 validation of the infection control questionnaire in oral ra-
procedures) M17 391 1,361 522 1869 diology, the researchers applied that questionnaire to 1,006
(o= 0.859) M18 369 911 464 872 dentists and 1,203 dental students (10). According to the

results of that study, there was no significant association

Table 3. Demographic features and comparison of the dimensions in terms of the demographic characteristics of the 173 dentists who

participated in the second part of the study.

Dimension 1 Dimension 2 Dimension 3

Variable Category f % Mean SD  Test p Mean SD Test p Mean SD Test P

2029 61 353 417 69 208 9 372 81
3039 56 324 409 66 207 1,14 370 1,00
Age 40-49 27 156 428 ;76 169 017 207 131 1877 032 370 96 0017 099
S0and o5 168 435 68 167 82 360 97
above
Female 87 503 420 65 200 1,06 379 94
Gender 077 044 — " 0100 092 — " 125t 021
Male 86 497 412 68 202 1,07 362  ,89
General
i : 140 809 417 64 1,94 1,05 369 87
E‘;Tam" dentist 072t 047 178 008 044 066
Specialist 33 19,1 408 75 230 1,09 377 1,10
1-5years 56 324 406 58 197,90 366 76
710 55 905 402 69 217 1,09 374 97
Experience years ' ! ' 3.06" 0.04 ' ' 0.62F  0.54 ' ! 0.1 0.90
loyears oo 451 4290 68 195 1,16 372 1,00
and above

‘p<0.05; °F value; t value; Different letters at mean indicate statistical significance at p<0.05.
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with respect to experience in the profession, age, specialty,
or working institution, although male dentists had lower
scores in infection control than females (10). In the present
study, experienced dentists had higher scores regarding
personal hygiene. However, no differences were detected
according to age, gender and education level. In Da Costa et
als study, infection control of the keyboard and mouse was
found to be poor (10). Controversially, the results of our sur-
vey showed that the barrier protection of the keyboard and
mouse had high scores. Also, the protection of the patient
chair and radiographic equipment had higher scores in our
study. The number of our respondents was lower than in Da
Costa et al’s study (10). This may be explained by the inclu-
sion criteria of our study: we only invited the dentists who
took intraoral x-rays themselves.

Gamoh et al. (8) published a survey study about the infec-
tion control awareness of dentists and dental hygienists in a
university hospital in Japan. According to the results of that
study, nearly half of the dentists stated that they washed
their hands before putting on gloves. One in four said that
they washed their hands sometimes, and one in four that
they did not wash them at all. In Gamoh et al’s study (8),
hand hygiene before donning gloves was found to be better
in males than in females. Our results were different in this
respect, with no significant difference between the genders
being found for the personal hygiene dimension.

To the best of our knowledge, our questionnaire-based
study is the first systematic attempt to investigate the infec-
tion control of Turkish dentists in oral radiology. However,
the perceptions and attitudes of 135 Turkish dentists about
cross-infection in general dental procedures had previously
been studied by Yuzbasioglu et al. (23). According to the re-
sults of that study, almost all participants reported that all pa-
tients should be considered infectious, and precautions tak-
en in every patient (23). However, they found that only 18.5%
of the participants favored barrier protection or cleaning of
the dental radiographic equipment. In that study, it was not
reported whether the radiographic systems were conven-
tional or digital, intraoral or extraoral imaging systems (23).

Conclusion

The results of the present study showed that the Turkish
version of the modified infection control questionnaire in oral
radiology showed adequate psychometric properties. This
indicated that it could be a valid and reliable tool for the as-
sessment of infection control in oral radiology among Turkish
dentists. The study also showed that experienced dentists had
higher scores in the dimension of personal hygiene.

Tiirkce Ozet: intraoral Dijital Gériintiilemede Modifiye Enfeksiyon
Kontrol Anketinin Tiirkce'ye Uyarlanmasi ve Uygulanmasi. Amag: Oral
radyolojinde enfeksiyon kontrol énlemleri konusunda dis hekimlerinin
bilgilerini degerlendiren ¢ok az ¢alisma vardir. Bu ¢calismanin amaci,
gelistirilmis bir anket formunun Tiirk¢e versiyonunun psikometrik
ozelliklerini degerlendirmek ve bu anketi Tiirk dis hekimlerine uygula-
maktir. Gere¢ ve Yontem: Anket, blcek gelistirme icin 250 dis hekimine
[dogrulayici faktér analizi (CFA) igin 200, kontrol grubu igin 50 hekim],
6lcegin uygulanmasi icin ise 173 dis hekimine uygulanmustir. Olcek, 200
dis hekiminden olusan érnekleme uygulanmis ve yapi gegerligi CFA ile
incelenmistir. Model uyumu igin, x3/df orani, RMSEA (ortalama karesel
yaklasim hatasi), TLI (Tucker-Lewis indeksi), CFI (karsilastirmali uyum

indeksi), GFI (uyum iyiligi indeksi), AGFI (ayarlanmis uyum indeksi) ve
NFI (normlu uyum indeksi) élciileri elde edilmistir. Ayrica giivenirlik
analizi uygulanmis ve madde-toplam korelasyonlari ve Cronbach alfa
degderleri verilmistir. Daha sonra, 173 dis hekiminden olusan farkli bir
6rneklem kullanilarak uyarlanmis dlcek puanlari demografik ézelliklere
gore karsilastinlmistir. Bulgular: CFA, 6lcek icin model uyum iyilikleri (x%/
df=1.511, RMSEA=0.057, TLI=0.942, CFI=0.953, GFI=0.926, AGFI=0.900,
NFI=0.928) géstermistir. Madde-toplam korelasyonlari 0.30'un (ize-
rindedir ve Cronbach alfa 0.877 olarak hesaplanmstir. Ayrica, kisisel
hijyen boyutunda tecriibeli dis hekimleri daha yiiksek puanlara sahipti
(p<0.05). Sonug: Oral radyolojide modifiye edilmis enfeksiyon kontrol
anketinin Tiirkge versiyonu yeterli psikometrik ézellikler gostermistir. Bu
sonuglar, anketin Tiirk dis hekimleri arasinda oral radyolojide enfeksiy-
on kontroliiniin dederlendirilmesi icin gecerli ve giivenilir bir arag ola-
bilecegini gbstermistir. Anahtar Kelimeler: Enfeksiyon kontrolii, Capraz
enfeksiyon, Dis hekimligi, Radyoloji, Anketler
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