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Psychometric properties of North Macedonian version of the Oral Health
Impact Profile for Edentulous Subjects

[TcuxomeTpHjcke KapaKTepUCTHKE CEBEPHOMaKeI0HCKe Bep3uje ynuTauka Oral
Health Impact Profile 3a 6e3y0e naiujeHTe

SUMMARY

Introduction/Objective  Dental  patient-reported
outcome measures are very important in a disease
specific population such as edentulous subjects.

The aim of the study was to adapt the Oral Health
Impact Profile for Edentulous Subjects (OHIP-
EDENT) in the cultural environment of North
Macedonia.

Methods This study adapted the original 19-item
version of the OHIP-EDENT. After the forward-

backward translation according to international
standards, the OHIP-EDENT-MAC was
psychometrically tested in 109 complete denture
wearers.

Results The Cronbach's alpha coefficient of 0.892
confirmed good internal consistency. Test—retest
reliability was confirmed by high intraclass correlation
coefficient of the summary scores (0.986; 95%
confidence interval 0.968-0.993). The concurrent
validity was confirmed by the Spearman's rank
correlation coefficient (r = -0.654) between the OHIP-
EDENT-MAC summary scores and a single question
which rated satisfaction with the existing removable
dentures using a 1-5 point scale (1 = unsatisfied, 5 =
completely  satisfied). . Construct = validity —was
confirmed by exploratory factor analysis (EFA). All
item loadings were above 0.4. Items grouped in four
factors (dimensions), which explained 66.25 % of the
variance, in /both non-rotated and rotated matrices.
Good responsiveness was confirmed in 33 participants
after complete denture relining. Their OHIP Summary
score (33.09 + 11.61) decreased significantly (t = 7.68;
df = 32; p <0.001) after treatment (24.39 + 8.0). The
standardized effect size was 0.75, representing
moderate to large effect.

Conclusion The OHIP-EDENT-MAC  showed
satisfactory ~ psychometric  properties  providing
evidence for its use in edentulous population of North
Macedonia.

Keywords: OHIP-EDENT questionnaire;
psychometrics; reliability; validity responsiveness;
North Macedonia
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CAXETAK

Yeon/lms Mepema wncxoma Jedema y OONACTH
KBAJIUTETE JKUBOTA ITTOBE3aHE Ca OPAHUM 3/PABIEEM
Cy BEOMa BaXHA, HAPOYUTO Yy CICHUPUIHIM
morrynanyjamMa kao mro cy 0e3you manmjeHTH. LIvb
crynuje 6uo je na ce npunarogu uHcTpyMment Oral
Health Impact Profile (OHIP-EDENT) y kyatypaoM
okpyxemy CeBepHe MakeoHuje.

Mertoge Y cryauju je/ agamnTHpaHa OPHUIHHAIHA
Bepauja  ynutHuka (OHIP-EDENT  3a  Ge3y0e
nangjeHte  ox 19, nmurama. Y ckiagy ca
MehyHapoaHUM | cTaHAapauMa, HAaKOH Hampen-Hazaz
MIPEBOJA, YIUTHHUK j€ TICHXOMETPH]CKH TECTHPaH KO
109 HOCHMITala TOTAIHUX HPOTE3A.

Pesyararu Koepurmjent Kponbaxose ande ox 0.892
TOKa3ao0 je Jo0py YHyTpallmhy KOH3UCTEHIH]jY. TecT—
perect | MOY3JaHOCT je  NOTBpheHa  BUCOKOM
YHYTpaIlboM KoperanujoM yKymHor ckopa (0.986; y3
95% = wntepBan  noysmanoctd  0.968-0.993).
Konkyperna BanmaHocT je norBphena CrnupMaHOBUM
KopenaiuonuM koeduipjertom (I = -0.654) usmely
YKYIHOT CKOpa TECTUPaHOI YIHWTHHKAa U jeJHOr
nuTamba KOJjUM je OLCHEHO 3aJ0BOJBCTBO  Ca
noctojehum mnporezama Ha ckamu 1-5 (1 =
He3aZoBoJbaBajyhie 5 = moTmyHO 3amoBoshaBajyhie).
KoncTpyknmona BamumHOCT je TOTBpheHa momohy
excruropaTopae ananmse gakropa (EFA). Onrepeheme
CBUX mHUTama je Owno wm3Hax 0.4. Ilurama cy ce
rpynucana y detupu ¢akropa (IMMeH3Hje) MTO je
objacHmio 66.25% BapujaHce Kako Y HEPOTUPaHHM
Tako W y potupaHuMm MaTpumama. Jlo6pa
PECIIOHCHBHOCT je moTBphieHa kox 33 manujeHara
HaKOH IIOJUlarama ToTaliHe npotese. IbUXoB yKynHH
ckop ymurauka OHIP-19 (33.09+11.61) je 6wmo
3HauajHO cMameH (t = 7.68; df = 32; p < 0.001) Hakon
tpetmaHa (24.39 +8.0). CranmapausoBaH edekat
BennuuHe je 6uo 0.75, mro mpeacTaBiba YMEpPEHHU IO
BEJMKH e(eKar.

3axspydak Yrnutauk OHIP-EDENT-MAC mnokazao je
3aJi0BOJbaBajyhe NMCHXOMETpHjCKE KapaKTepHCTHKE M
oKa3ao MOTYNHOCT 332 HeroBy yHoTpeOy Kon 0e3yode
norrynarje CeBepae MakenoHuje.
Kbyune peyu: YIUTHUK
TICUXOMETPH]a; [I0Y3/1aHOCT;
BanuaHocty; CeBepHa MakenoHuja

OHIP-EDENT;
PECIIOHCHBHOCT
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INTRODUCTION

Edentulism is generally associated with ageing, although one can keep own teeth
throughout all life. The rate of edentulousness differs between cultures and countries with a
trend to decline in rich countries due to investments and efforts in education on oral hygiene
maintenance and other preventive measures. However, the prevalence of edentulousness is
still large, mostly in less developed countries [1]. Moreover, the edentulism is not likely to be
greatly reduced in the near future as the average lifespan is increasing and the population is

generally growing older.

Oral Health Related Quality of Life (OHRQoL) has become an important part of
patient’s well-being and an important issue in dentistry as it provides insight into a patient's
view of dental problems or the provided therapy. Dental patient-reported.outcome measures
(dPROM) can be assessed by several psychometrically validated-questionnaires; the Oral
Health Impact Profile (OHIP) being one of the most frequently used. The original 49-item
OHIP was developed by Slade and Spencer.in 1994, and the items were grouped (based on
expert opinion) in seven domains: functional limitation, physical pain, physical limitation,
psychological discomfort, social limitation, and disabilities (handicap) [2]. To reduce time
consumption and incomplete answers of the 49-item OHIP questionnaire, a shorter version
consisting of 14 items was developed from the original version. However, a disease-specific
questionnaires are sometimes more appropriate. Therefore, many questionnaires for disease-
specific patients have-been developed in medicine and dentistry [3-7]. The OHIP-EDENT
with 19 items has been developed for a disease-specific population suffering from tooth loss
to enable measurement of the impact of edentulousness and interventions by conventional or

implant supported dentures in edentulous population [7].

Each questionnaire has to be adapted before it can be used in other cultures and
populations. The translation has to be performed according to accepted forward—backward
process [8] and the translated questionnaire must be psychometrically tested. In North
Macedonia the long version of the OHIP Instrument has already been validated, but not the
OHIP-EDENT [9]. Therefore the aim of the study was to adapt the OHIP-EDENT in the

cultural environment of North Macedonia.

DOI: https://doi.org/10.2298/SARH200808020F Copyright © Serbian Medical Society
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METHODS
Subjects

A total of 109 fully edentulous subjects wearing complete dentures (CD) were included
in the study. They were contacted by a telephone call and were asked to come for a control
examination of their dentures. Of the 182 patients, 109 responded. All dentures were
previously made by undergraduate dental students under supervision of their teachers,
specialists of Prosthodontics in the School of Dentistry, Skopje, North Macedonia. The
dentures were between nine month and six years old. The participants gave 19 answers using
the OHIP-EDENT-MAC questionnaire and rated frequency of experienced difficulty in the
previous week. The responses of the OHIP-EDENT-MAC questionnaire were rated using a
five point Likert’s scale with following answers: 0 — never, 1 —hardly ever,2 — occasionally,
3 — fairly often, 4 — very often. Higher scores represented higher frequency of problems
(more difficulties) and lower scores represented less problems and better OHRQoL. Zero
represented absence of problems. All participants had to sign a written informed consent
before inclusion in the study. The study was approved by the Ethics Committee of the Faculty
of Dentistry, University of Skopje and is in accordance with the ethical standards of the

Declaration of Helsinki.

Translation

The forward-backward translation process of the OHIP-EDENT questionnaire was
performed from the English language into the Macedonian language by two experienced
dentists with an excellent knowledge of the both languages [8]. The backward translation was
made by one professional of English language who was Macedonian language native speaker.
A native English language speaker compared the original and the back-translated version and
agreed about same meaning of the items. The Macedonian version was further tested to check
understanding of the questions in 17 patients undergoing treatment with complete dentures.
The OHIP-EDENT-MAC version is presented in Table 1.

DOI: https://doi.org/10.2298/SARH200808020F Copyright © Serbian Medical Society
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Reliability

The internal consistency of the OHIP-EDENT-MAC was tested by calculating
Cronbach's alpha coefficient (value > 0.7 was considered acceptable).

The test-retest reliability was assessed by calculating intraclass correlation coefficients
(ICC) based on the one-way repeated-measures analysis of variance (ANOVA) for the 27 CD
wearers who filled-in the OHIP-EDENT-MAC Questionnaire twice with 14-18 days between
the tasks. The participants did not receive any dental treatment between the sessions.

Validity
Concurrent validity

The concurrent validity was assessed by calculating the Spearman's rank correlation
coefficient between the OHIR-EDENT-MAC summary score and a single question, which
was given to participants-at the same time with the OHIP-EDENT questionnaire. In a single
question participants rated their satisfaction with the existing dentures on a scale from 1

(completely unsatisfied) to 5 (completely satisfied).

Construct validity

The construct validity was assessed by exploratory factor analysis (EFA). The
eigenvalue of one was used for factor extraction. The item loading higher than 0.4 was

considered successful.

DOI: https://doi.org/10.2298/SARH200808020F Copyright © Serbian Medical Society
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Responsiveness

Responsiveness is the ability of a questionnaire to detect clinical changes elicited by a
therapy. For that purpose 33 participants complaining of loose dentures participated. A
specialist of Prosthodontics checked flanges and trimmed off excess material if it was
present. After that dentures were relined chairside using the self-curing resin (GC Hard
Reline, USA). During the procedure, patients had to move lips, cheeks and tongue and tap the
teeth of the maxillary and the mandibular CD together. That was repeated until the material
set. After that excess material was removed and CDs were polished in the dental laboratory.
Patients were appointed for check-ups for the adjustment of the relined dentures. Seven to
fifteen days after all adjustments had been finished the participants completed the OHIP-
EDENT-MAC questionnaire again. Paired t test was made to.analyze the significance of the
differences. The standardized effect size was calculated. with-the formula: Mean (baseline
OHIP-EDENT score — follow-up OHIP-EDENT)/Standard deviation of the baseline OHIP-
EDENT score. According to Cohen, value < 0.2 was considered a trivial effect, 0.2-0.5 a

small effect, 0.5-0.8 a moderate effect and > 0.8 a large effect [10].

RESULTS

Participants in. this study were CD wearers whose mean age was 67.27 +10.88 years,

and the 53.1 % were females. The description of the participants is shown in Table 2.

Reliability

The Cronbach's alpha coefficient of the OHIP-EDENT-MAC summary scores showed
good reliability (alpha = 0.892), which exceeded the minimum reliability standard of 0.70.
The corrected item-total correlations ranged from 0.309 (item 19) to 0.716 (item 10). All
items reached the recommended minimum correlation of 0.20. Test-retest reliability was
confirmed by ICC calculation for the OHIP-EDENT-MAC summary score which was 0.986
(95% confidence intervals ranged from 0.968 to 0.993).

DOI: https://doi.org/10.2298/SARH200808020F Copyright © Serbian Medical Society
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Validity
Concurrent validity

The concurrent validity was confirmed by the Spearman's rank correlation coefficient (r
= -0.654) between a single question about participants' satisfaction with the existing dentures
(dentures were rated from 1 to 5, higher scores represented better satisfaction) and-the OHIP-
EDENT-MAC summary score.

Construct validity

The Kaiser-Meyer-Olkin Measure (KMQ) of Sampling Adequacy which was 0.85, and
the significance of the Bartlett's Test of Sphericity (Approx. Chi-Square =1120.76; p<0.0001)
demonstrated sufficient values to perform EFA. Factor loadings of the Macedonian version of
the OHIP-EDENT questionnaire are shown in Table 3, together with mean values, standard
deviations, corrected item-total, correlations and Cronbach’s alpha if item deleted. All items
had factor loadings above 0.40. The smallest factor loading was 0.47 for the item number 2
(food catching), while the highest factor loading was 0.75 for the item number 7
(uncomfortable dentures). The EFA revealed 4 factors (domains), which accounted for 66.25
% of the variance, in-both unrotated and rotated matrices. Table 4 shows item distribution

after the varimax rotation. Loadings with less than 0.1 are omitted from Table 4.

Responsiveness

In 33 participants who complained on loose dentures, the dentures were relined
chairside. Their OHIP Summary score before treatment was 33.09 + 11.61, and dropped
down significantly after the treatment to 24.39 + 8.0 (t=7.68; df=32; p<0.001). The
standardized effect size was 0.75.

DOI: https://doi.org/10.2298/SARH200808020F Copyright © Serbian Medical Society
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DISCUSSION

The need to culturally adapt a questionnaire when translated into another language has
become very important, especially in international multicenter studies focusing on PROMs
assessing self-perceived OHRQoL. Although the adaptation of the OHIP49 (questionnaire
with 49 items) has already been provided in the North Macedonia (the OHIP49-MAC
Questionnaire) [9], the OHIP questionnaire aimed specifically for edentulous subjects has not
been translated and validated yet. A high prevalence of edentulousness among older adults
over 65 years was found in North Macedonia [11], and therefore; there was a need for
cultural adaptation of the OHIP-EDENT questionnaire. It. was. translated first into
Macedonian language (forward translation) and then it was back translated, according to the
accepted standards. After one native English language speaker.confirmed there were no
significant differences in the meaning of the back-translated questions, the clarity of the items
was discussed with edentulous patients'who were prescribed new CDs. They stated that it
was easy to understand questions and to give answers. Therefore it was possible to continue
with further procedures of psychometric validation of the OHIP-EDENT-MAC questionnaire.
As a matter of fact, the OHIP-DENT-MAC questionnaire showed good internal consistency,
indicating that.the Macedonian version can measure the desired theoretical construct. Even
when one-of the items was deleted, Cronbach's alpha coefficient remained satisfactory, far
above the value of 0:7. Moreover, the corrected item-total correlations were well above the
recommended level of 0.2. Reliability was also confirmed by high ICC of the OHIP-EDENT-
MAC summary scores, pointing out a high degree of agreement when filling-in the same
questionnaire on two separate occasions, without any treatment provided between them. A
period of 14 days was considered long enough for the participants to forget the questions
from the first completion of the questionnaire, similar to the strategy of other studies [9, 12—
15].

Concurrent validity of the Macedonian version of the OHIP-EDENT questionnaire was
confirmed by significant negative Spearman's rank correlation coefficient between the OHIP-
EDENT summary scores and a degree of satisfaction with dentures (the higher the degree of
satisfaction with the dentures, the lower the OHIP-EDENT-MAC summary score was

registered). Construct validity was confirmed by high item loadings. The EFA analysis was

DOI: https://doi.org/10.2298/SARH200808020F Copyright © Serbian Medical Society
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used to assess the latent structure of the data. It identified only four domains, explaining
66.25% of the variability. None of the studies performing exploratory factor analysis could
not find the originally proposed 7 domains of the OHIP-EDENT, and concluded that the
proposed 7 domains had actually been based on the expert's opinion [16]. However, Japanese
version did not provide EFA [17]. The items of the Macedonian OHIP-EDENT questionnaire
actually clustered around the domains describing masticatory function (factor 1, Table 4),
Pain (factor 3, Table 4), Social impact (factor 2, Table 4), and psychological impact (factor 4,
Table 4). However, more research will be be necessary, even introduction of some additional
items focused on orofacial esthetics into the OHIP-EDENT questionnaire to construct a new
tool for edentulous population which would fit into the recently developed four dimensional
model of the oral health quality of life, together with the CFA [18, 19, 20].

Responsiveness of a questionnaire measures actually -its sensitivity in a changed
environment (e.g. changes elicited by a therapy). For that purpose the dentures were relined
in patients complaining of loose CDs after thorough examination of the respective dentures
by a specialist of prosthodontics who proposed and performed the therapy. Seven days after
the denture adjustments due to sore spots had been completed, participants again filled-in the
questionnaire. The summary scores, as expected, dropped significantly pointing out good
responsiveness of the Macedonian. OHIP-EDENT version. The effect-size was 0.75, which
represented a moderate effect..However, even when the dentures fit better, the patients still
have difficulties inherent to complete denture wearing [21, 22, 23]. It is well known that
dental implant placement improves denture support and elicits much larger effect-size than a
therapy which includes only a relining procedure [24-30]. The limitation of the present study
may. be in the fact that only summary scores of the OHIP-EDENT-MAC questionnaire were
analyzed. Each of the proposed seven domains was not analyses separately. However, the
EFA of the OHIP-EDENT-MAC found only four domains of the questionnaire, and therefore
it was decided to use only summary scores. Another limitation may be a diversity in patients'
age and educational level, which also might have influenced the self-reported outcome

measures.

DOI: https://doi.org/10.2298/SARH200808020F Copyright © Serbian Medical Society
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CONCLUSION

The evaluation of the psychometric properties of the Macedonian language version of
the OHIP-EDENT showed satisfactory cultural adaptation which provides evidence that the
OHIP-EDENT-MAC can be used for the assessment of OHRQoL in edentulous population in

North Macedonia.

Conflict of interest: None declared.
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Table 1. North Macedonian version of the Oral Health Impact Profile for Edentulous

Subjects (OHIP-EDENT) questionnaire

Be monume 3aoxpysiceme 2o cooosemmuuom opoj na cxana 00 0 0o 4 3a cexoe npawarve Koe

ce 00Hecysa Ha npobaeMu co eauiama npomemcka paboma (sawama npomesa)

0 — nukoeaw; 1 — ckopo nuxozaw, 2 — nospemeno; 3 —uecmo, 4 — mHoz2y uecmo

No. OHIP-EDENT-MAC (NORTH MACEDONIA)
1. | Janu cme umane unu umame nomewKomuyu npu ueaKare Ha 6uio Koja xpana?
2. | Hanu cme 3abenesxcane Oexa Xxpanama ce 1enu uau 0CMAKY8a Ha npomemuykama uzpabomxa (npomezama)?
3. | Janu cme 3abenescane dexa sawume npome3u He HAEZHY8aam 000po?
4. | Hanu cme umane 6onku 6o ycmama?
5. | Janu Bu 6uno unu Bu e Hey0odHo (nenpujamuo) oa jademe Hekoj 6uo Ha xpana?
6. | Jaw cme umane unu umame 60aKu 60 HeKoj 0el 60 ycmama?
7. | Jaw npome3ume éu ce neyooonu?
8. | Hanu cme 3azpuscenu 3apadu npobnemume co npomemuuxama uspabomra (npomesama)?
9. | Hanu cme ceecnu 3a Bawama npomemuuxa uspabomxa (npomesa)?([aru eu e nocmojano 6o nomceecma?)
10. | Hanu cme mopane 0a uzoeznysame oa jademe oopeoeH 8uo Ha xpana?
11. | Hanu cme sabenexcane oexa He moxyceme 0a jademe HeKoja xpana?
12. | Janu cme npexkunane 00pok 3apadu npodiemu/co sawama npomemuyxa uspabomka (npomesa)?
13. | Hanu cme 603nemupenu 3apadu npobiemume co. npomemuuxama uspabomra (npomezama)?
14. | Hdanu cme ce uyscmeysane nenpujamno 3apaou npodiemume co npomemuuxkama uspabomxa (npomezama)?
15. | Adanu cme uzbeznysane uznezysare uiu opyicerse?
16. | Hanu cme 6une nomanky monepanmuu CApema GpauHuom opyzap uiu HeKoj uien 00 cemejcmeomo?
17. | danu cme bune pazopasziusu cnpema opyzume (okoaunama)?
18. | Hanu Bu ce cnyuuio nomanxy oa yycusame 60 Opyuimeo na opyzu jyre?
19. | Mucrume nu Oexa dcueomom 6u HyOu ROMANKY 34006071cmea”?
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Table 2. Description of the participants

Variable | Frequency
Gender

Male 45%
Female 55%
Smoking habits

Yes 46%
No 54%
Ability to live alone

Yes 96%
No 4%
Employment

Employed 11%
Retired or Unemployed | 89%
Education

Primary school 18%
Vocational school 42%
Gymnasium 29%
University degree 11%
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Table 3. Item mean values and standard deviations, corrected item-total correlation,
Cronbach'’s Alpha if item is deleted, and factor loadings of the North Macedonian OHIP-
EDENT questionnaire

OHIP-EDENT-MAC
Corrected .
Item Item-Total Cronpac_:h S Factor
Mean SD . Alpha if item .
Correlatio del loadings
n eleted
1. Difficulty chewing 2.12 1.24 0.61 0.88 0.65
2. Food catching 1.61 1.11 0.41 0.89 0.47
3. Dentures not fitting 1.83 1.46 0.46 0.89 0.68
4. Painful aching 0.88 1.03 0.51 0.89 0.68
5. Uncomfortable to eat 1.99 1.24 0.64 0.88 0.61
6. Sore spots 1.28 1.16 0.54 0.88 0.74
7. Uncomfortable dentures 1.68 1.39 0.65 0.88 0.75
8. Worried 1.88 1.29 0.64 0.88 0.57
9. Self-conscious 2.13 1.38 0.32 0.89 0.81
10. Avoid eating 1.83 1.24 0.72 0.88 0.65
11. Unable to eat 1.50 1.16 0.54 0.88 0.50
12. Interrupt meals 0.93 1.25 0.61 0.88 0.70
13. Upset 1.83 1.27 0.67 0.88 0.71
14. Embarrassed 151 1.21 0.58 0.88 0.69
15. Avoid going out 1.02 1.16 0.45 0.89 0.74
16. Less tolerant 0.31 0.68 0.55 0.89 0.68
17. Irritable with others 0.68 0.9 0.35 0.89 0.64
18.Unable to enjoy company 0.83 1.07 0.33 0.89 0.67
19. Life less satisfying 125 1.12 0.31 0.89 0.64
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Table 4. Item loadings in the Oral Health Impact Profile for Edentulous Subjects (OHIP-

EDENT) questionnaire after varimax rotation

Rotated Component Matrix
Item Component
1 2 3 4

1. Difficulty chewing 0.751 0.278

2. Food catching 0.642 -0.102 0.208
3. Dentures not fitting 0.794 0.146 -0.148
4. Painful aching 0.204 0.775 0.174
5. Uncomfortable to eat 0.696 0.287 0.190
6. Sore spots 0.262 0.809 0.127
7. Uncomfortable dentures 0.805 0.308

8. Worried 0.519 0.283 0.191 0.430
9. Self-conscious 0.193 0.874
10. Avoid eating 0.686 0.268 0.287 0.156
11. Unable to eat all kinds of food 0.495 0.487 0.121
12. Interrupt meals 0.379 0.144 0.730

13. Upset 0.432 0.514 0.107 0.502
14. Embarrassed 0.335 0.677 0.347
15. Avoid going out 0.847 0.151
16. Less tolerant 0.259 0.601 0.428 -0.266
17. Irritable with others 0.785 0.112 -0.103
18. Unable to enjoy company. 0.818

19. Life less satisfying -0.127 0.767 0.162
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