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Abstract
Background  Oral Health-Related Quality of Life (OHRQoL) is an important measure of patients’ needs and progress. 
Identifying the links between clinical and non-clinical factors with OHRQoL in a specific population will facilitate the 
development of effective preventive strategies. The aim of the study was to assess the OHRQoL of Sudanese older 
adults, and to identify the possible relations between clinical and non-clinical predictors with OHRQoL using Wilson 
and Cleary model.

Methods  This cross-sectional study was conducted among older adults attending the out-patient clinics in 
Khartoum State’s Health Care Centers, Sudan. OHRQoL was assessed using the Geriatric Oral Health Assessment Index 
(GOHAI). Two modifications of Wilson and Cleary’s conceptual model were tested using structural equations modeling 
including: oral health status, symptom status, perceived difficulty of chewing, oral health perceptions, and OHRQoL.

Results  249 older adults participated in the study. Their mean age was 68.24 (± 6.7) years. The mean GOHAI score 
was 53.96 (± 6.31) and trouble biting/chewing was the most commonly reported negative impact. Wilson and Cleary 
models showed that pain, Perceived Difficulty Chewing (PDC), and Perceived Oral Health had a direct effect on 
OHRQoL. In model 1, age and gender had direct effects on oral health status, while education had direct effects on 
OHRQoL. In model 2, poor oral health status is associated indirectly with poor OHRQoL.

Conclusions  The OHRQoL of the studied Sudanese older adults was relatively good. The study partially confirmed 
Wilson and Cleary model as Oral Health Status was related directly to PDC and indirectly to OHRQoL through 
functional status.
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Background
Clinical indicators of oral conditions failed to consider 
the functional and psychosocial aspects of oral health, 
which led to development of Oral Health-Related Qual-
ity of Life (OHRQoL) measures [1, 2]. It is important to 
assess both the clinical variables and the patients’ percep-
tions of health to have accurate data to promote health 
and disease prevention programs, and for the allocation 
of health resources [3]. OHRQoL addresses the person-
centered perspective and concerns that are related to oral 
health, disease outcomes, treatment need and success [4]. 
A significant association between the impact of reduced 
number of teeth, poor oral health, masticatory ability, 
and dental care on OHRQoL among older adults was 
shown in many studies [5–7]. The relationships between 
sociodemographic factors and self-perceived oral health 
among older adults were also investigated [8, 9].

Researches on Health-Related Quality of Life (HRQoL) 
were moved from the traditional descriptive methods to 
models, so that the causal relationships among the com-
ponents could be investigated and clarified [10]. A con-
ceptual model is defined as a visual or written product 
that explains, either graphically or in narrative form, the 
main things to be studied, the key factors, concepts, or 
variables and the presumed relationships among them 
[11]. Wilson and Cleary [12] proposed a conceptual 
model of the direct and mediated pathways between clin-
ical and non-clinical variables in relation to the HRQoL. 
It is based on five abstract concepts: biological/physio-
logical, symptom status, functional status, general health 
and quality of life, plus mentioning of individual and 
environmental factors. The Wilson and Cleary model was 
used to link xerostomia, edentulism, and prosthodontic 
treatment need to the OHRQoL among older adults [9, 
13, 14].

The need for oral health care services is increasing 
worldwide as the number of older adults is growing, 
and as they retain more natural teeth [15]. In develop-
ing countries, there is a sizeable gap between resources 
allocated and the increasing population’s oral health 
needs [16]. Therefore, theoretically driven researches 
are important to facilitate a greater understanding of the 
dynamics of an individual’s experiences of oral health 
and, in turn, how oral health influences longer-term sys-
temic health and well-being. The aim of this study was 
to assess the OHRQoL of older adults attending public 
health care centers in Khartoum state, Sudan using the 
Geriatric Oral Health Assessment Index (GOHAI), and 
to identify the possible relations between oral health 
status, demographic and socioeconomic predictors and 
OHRQoL using Wilson and Cleary model.

Methods
Study design and sampling procedure
This cross-sectional study was part of a research project 
that investigated the oral health status, oral functions, as 
well as the OHRQoL of older adults in Khartoum state, 
Sudan. The study was conducted at the outpatient clinics 
in Health Care Centers, Khartoum State, Sudan between 
2018 and 2019. The sample size was calculated using the 
formula: (n = [DEFF*Np(1-p)]/ [(d2/Z2

1-α/2*(N-1) + p*(1-
p)]) in 5% precision at 95% CI ,1.5 as design effect and 
87.7% prevalence of dental caries among Sudanese adults 
[17]. A sample of 249 participants was proportion-
ally distributed among the seven localities of Khartoum 
state per the population as follow 12.1% [30] from Khar-
toum, 17.7% (44) from Jabal Aulia, 11.6% [29] from Bahri, 
16.5% (41) from Sharg En Nile, 9.6% [24] from Omdur-
man, 18.9% (47) from Umm Bdda and 13.6% (34) from 
Karary. Two health care centers from each locality were 
selected using simple random sampling. All individu-
als who were ≥ 60-year-old attended the selected health 
care centers were invited to participate in the study 
fulfilling the desired number from each center. Partic-
ipants were included in the study if they were perma-
nent residents (resided for the last 5 years) in Khartoum 
state, Sudan, and were excluded if they were complain-
ing from acute pain, traumatic injuries or oral condi-
tions that may prevent communication or examination.  
Sample size, sampling methods and techniques were 
described in an earlier paper [18]. Ethical approvals were 
obtained from the Ethical Committee of the University 
of Science and Technology (UST), Omdurman, Sudan 
(NO: UST/FD/REC: 20/8/ 2018) and the Management of 
Innovation, Development and Scientific Research, Minis-
try of Health, Khartoum State. All participants signed an 
informed consent form before the data collection.

Data collection
Data were collected by interviewing the participants and 
conducting oral examination. The data were entered in 
Wilson and Cleary model to investigate the effect on oral 
health status, demographic and socio-economic factors 
on OHRQoL.

Four research team members were responsible of data 
collection (2 interviewed the participants and 2 per-
formed clinical examination). Duplicate interview and 
examination of a total of 10% of the study sample was 
done at the beginning, mid-way and at the end of the 
data collection to confirm intra-examiner reliability. 
The intra-class correlation coefficient (ICC) was used to 
measure inter and intra-examiner reliability for GOHAI 
score and DMFT. Inter and intra-examiner reliability for 
GOHAI score and DMFT were 0.98 (95% CI 0.92–0.96) 
and 0.98 (95% CI 0.76–0.99), 0.92 (95% CI 0.44–0.99) 
and 0.99 (95% CI 0.86–0.99), 0.92 (95% CI 0.57–0.99) and 
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0.94 (95% CI 0.33–0.98) at the beginning, mid-way and at 
the end of the study, respectively.

Oral health related quality of life
OHRQoL was evaluated using a validated Arabic ver-
sion of the GOHAI-Ar questionnaire [19]. The GOHAI 
is composed of 12-items that reflects problems affecting 
older adults in 3 dimensions: physical functions, psycho-
social functions, and pain and discomfort. Responses to 
GOHAI questions ranged from 1 = very often to 5 = never 
with a sum score between 12 and 60 corresponding to 
worst and best OHRQoL respectively. The participant’s 
responses to the GOHAI were analysed in three ways. 
(1) The responses to each question were coded as no 
impact (hardly ever and never) and negative impact (very 
often, fairly often and occasionally). (2) The domains of 
OHRQoL, a negative impact on the domain was reported 
when a participant reported a negative impact on one 
or more question constituting the domain. (3) The total 
score of GOHAI presented as a mean (± SD).

Wilson and Cleary model
Two modified Wilson and Cleary models were investi-
gated in this study. Model 1 represented the basic Wilson 
and Cleary model linking oral health status to OHRQoL 
and their relation to the demographic and socioeconomic 
factors (Fig. 1). In this model, only the links between the 
five main adjacent levels were examined as direct paths. 
Model 2 examined the pathways between adjacent and 
non-adjacent levels without the inclusion of demographic 
and socioeconomic factors (Fig. 2).

The measures chosen to operationalize Wilson and 
Cleary model include:

Biological and physiological factors  presented as 
oral health status (OHS): a latent variable created from 
three indicators: DMFT, occluding units and interven-
tion urgency. The OHS data used in this study was a part 
of the study that investigated the OHS among Sudanese 
older adults [18]. The data were collected in accordance 
with the criteria proposed by the World Health Organiza-
tion [20]. Dentition status was recorded as Decayed (D), 
Missing (M), and Filled (F) Teeth, then the DMFT score 
was calculated for each participant. Occluding units were 

Fig. 2  The modified Wilson and Cleary model [2] examining the direct relation between the adjacent and non-adjacent variables. Residual errors were 
eliminated. *OHS: Oral Health Status, PDC: Perceived Difficulty of Chewing, POH: Perceived Oral Health

 

Fig. 1  Wilson and Cleary model 1 examining the relationship between adjacent variables and demographic and socioeconomic characteristics in older 
adults. Residual errors were eliminated. *OHS: Oral Health Status, PDC: Perceived Difficulty of Chewing, POH: Perceived Oral Health, OHRQoL: Oral Health-
Related Quality of Life
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recorded by their numbers and denture use as 0 = 20 or 
more occluding teeth, 1 = 1–19 occluding teeth using den-
tures, 2 = 1–19 occluding teeth not using denture, 3 = no 
occluding teeth using denture or 4 = no occluding teeth 
not using denture [21].

The examiner determined the treatment needs for the 
participants and their urgency as: 0 = No treatment 
needed, 1 = Preventive or routine treatment needed, 
2 = Prompt treatment including scaling needed, 3 = Imme-
diate (urgent) treatment needed due to pain or infection 
of dental and/or oral origin, 4 = Referred for comprehen-
sive evaluation or medical/dental treatment.

Symptom status  was assessed by asking the partici-
pants if they experienced pain/discomfort from teeth and 
mouth in the past 12 months. The responses were coded 
as 0 = No, 1 = Yes.

Functional status  was assessed by the perceived dif-
ficulty of chewing (PDC) [22]. The participants were 
asked to report difficulty of chewing of 15 common Suda-

nese hard and soft foods as 0 = easy-to-chew foods, and 
1 = chewed with difficulty. The scores were then computed 
as sum score to give a maximum PDC index score, ranged 
0–15.

General health perception  was assessed as perceived 
oral health (POH) as the sum of 2 questions “How would 
you describe the state of your teeth” and “How would you 
describe the state of your gums?”. The responses of the 
questions were 0 = poor and 1 = good.

Overall quality of life  was assessed as a latent vari-
able (OHRQoL) created from the three domains of the 
GOHAI.

Demographic and socioeconomic factors  included 
gender, age, level of education, and occupation.

Data analysis
Descriptive statistics (frequency and mean ±SD) were 
used to report the OHS, symptom status, PDC, POH 
and OHRQoL. Structural Equation Models (SEM) with 
Maximum Likelihood Estimation (ML) was used to 
examine the direct and indirect relationships between 
the observed and latent variables within the Wilson and 
Cleary model.

The SEM analysis was conducted with AMOS (SPSS 
Statistics version 23.0, SPSS Inc., Chicago, IL). Confirma-
tory Factor Analysis (CFA) was used to confirm the asso-
ciations between the latent variables and their observed 
measures. As the multivariate kurtosis in both CFA and 
path analysis indicated a non-normal distribution, the 
model was estimated with 900 bias-corrected bootstrap 
samples. The bootstrap standardized estimates, standard 
errors (SE) and bias-corrected 95% confidence interval 
(CI) were reported.

The overall model fit was tested with chi-squared test 
and P-value, and a 2-index presentation strategy [23]. 
Low Chi-squared value, Comparative Fit Index (CFI) val-
ues > 0.95, in combination with Standardized Root Mean 
Squared Residual (SRMR) < 0.08 were used to indicate a 
good model fit [23].

Results
A total of 249 older adults participated in this study. 
The mean age was 68.24 years (SD ± 6.7). Male partici-
pants represented 64.3% of the sample. The mean DMFT 
and PDC scores were 15.9 (SD ± 9.1) and 3.01 (SD ± 2.8), 
respectively. The sociodemographic and oral health 
characteristics of the study participants are presented in 
Table 1.

The mean GOHAI score was 53.96 (SD ± 6.31). Trouble 
in biting and chewing was the most commonly reported 
negative impact in GOHAI, while the least reported 

Table 1  Sociodemographic and oral health-related 
characteristics among Sudanese older adults (n = 249)
Variable % (No)
Age Groups
60–69 years 62.7 (156)

≥ 70 37.3 (93)

Gender
Male 64.3 (160)

Female 35.7 (89)

Education Level
No/Poor education 67.5(168)

Good/High education 32.5 (81)

Occupational Level
Unemployed 30.5 (76)

Employed 69.5 (173)

Teeth or mouth pain during the past 12 months
No 49 (122)

Yes 51 (127)

Perceived oral health (POH)
Poor 51.8 (129)

Good 48.2 (120)

Occluding units
≥ 20 teeth 43 (107)

1–19 teeth and using dentures 3.2 (8)

1–19 teeth and not using dentures 37.8 (94)

No occluding teeth but using dentures 4.4 (11)

No occluding teeth and not using dentures. 11.6 (29)

Intervention urgency
No treatment need 0.8 (2)

Preventive or routine treatment 1.2 (3)

Prompt treatment 28.1 (70)

Immediate/urgent treatment 36.9 (92)

Referred for comprehensive evaluation 33 (82)



Page 5 of ﻿9Salih et al. BMC Oral Health          (2023) 23:371 

impact was limited contact with others. Physical func-
tions’ limitation, pain and discomfort, and psychosocial 
functions limitations were reported by 47.0%, 45.0% and 
39.0% of the participants, respectively.

The CFA model and model 2 showed an acceptable 
fit. While the goodness of fit indices showed that model 
1 did not fit the data well (Table  2). The bootstrapped 
estimated correlation of OHS and OHRQoL was – 0.40, 
exhibiting acceptable discriminant validity of the CFA. 

Table 2  Fit indices for the confirmatory factor analysis and path 
analysis models
Model X2/d.f P value CFI SRMR
CFA 4.4 < 0.001 0.96 0.08
Model 1 9.7 < 0.001 0.60 0.16

Model 2 2.5 < 0.001 0.97 0.04
CFA: Confirmatory factor analysis, χ2: chi-square; d.f: Degrees of freedom; CFI: 
Comparative Fit Index; SRMR: Standardized Root Mean Squared Residual. 
Figures in bold are those that meet model fitting criteria.

Fig. 3  Bootstrapped Maximum Likelihood (ML) standardized estimates for Confirmatory Factor Analysis (CFA). All obtained effects were statistically 
significant (p < 0.05)
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The bootstrapped standardized estimates for the model 
is shown in Fig. 3.

Models 1 and 2 accommodate for 1.1% and 0.6% of the 
variance of feeling tooth and gum pain, 9.4% and 49.2% in 
PDC, 17.9% in both models of POH and 26.1% and 74.7% 
in OHRQoL, respectively. The bootstrapped standard-
ized estimates, SE and bias-corrected 95% CI of the direct 
and indirect effects on models 1 and 2 are presented in 
Tables 3 and 4. Three of the direct paths in model 1 were 
statistically significant with the expectation of OHS → 

symptom status path. Age and gender have only direct 
effect on OHS, while gender has indirect effect on POH. 
Education and occupation have direct and indirect effects 
on POH and OHRQoL.

In model 2, all the proposed direct effects between 
adjacent and non-adjacent variables were statistically sig-
nificant except for three paths (OHS→pain, OHS→POH 
and OHS→OHRQoL). On the other hand, there was 
an indirect effect of OHS on OHRQoL through PDC. 

Table 3  Maximum likelihood bootstrapped standardized direct effects for the Wilson and Cleary model among Sudanese older adults 
n = 249

Model 1 Model 2
ß Boot-

strap
SE

Bias-
corrected 
95% CI

ß Boot-
strap
SE

Bias-
corrected 
95% CI

OHS→DMFT 0.98 0.04 0.91–1.1* 0.92 0.01 0.87–0.95*

→Occluding units 0.84 0.04 0.76–0.92* 0.90 0.01 0.86–0.93*

→Intervention 0.49 0.07 0.32–0.62* 0.50 0.07 0.33–0.62*

→ Pain -0.07 0.07 -0.20-0.08 -0.08 0.06 -0.20-0.07

→PDC - - - 0.69 0.04 0.59–0.76*

→POH - - - -0.17 0.11 -0.38-0.04

→OHRQoL - - - 0.05 0.08 -0.12-0.22

Pain→PDC 0.13 0.06 0.005–0.25* 0.19 0.04 0.09–0.27*

→POH - - - -0.16 0.05 -0.27- -0.05*

→OHRQoL - - - -0.18 0.06 -0.31- -0.06*

PDC →POH -0.37 0.06 -0.48- -0.24* -0.23 0.11 -0.42- 
-0.003*

→OHRQoL - - - -0.72 0.07 -0.86- -0.57*

POH→OHRQoL 0.48 0.09 0.29–0.64* 0.25 0.07 0.11–0.38*

OHRQoL→Physical 0.91 0.09 0.76–1.1* 0.83 0.04 0.74–0.91*

→Psychological 0.57 0.06 0.43–0.69* 0.58 0.05 0.45–0.67*

→Pain/Discomfort 0.43 0.07 0.29–0.58** 0.69 0.07 0.53–0.84*

Gender→OHS 0.32 0.07 0.17–0.46* - - -

→Pain 0.00 0.07 -0.15-0.16 - - -

→PDC 0.23 0.07 0.07–0.36* - - -

→POH -0.05 0.06 -0.17-0.07 - - -

→OHRQoL -0.02 0.07 -0.11-0.15 - - -

Age →OHS 0.18 0.07 0.03–0.32* - - -

→Pain -0.04 0.07 -0.18-0.11 - - -

→PDC 0.07 0.06 -0.06-0.21 - - -

→POH -0.07 0.06 -0.20-0.04 - - -

→OHRQoL 0.04 0.06 -0.08-0.17 - - -

Education→OHS -0.02 0.06 -0.16-0.104 - - -

→Pain -0.05 0.06 -0.18-0.06 - - -

→PDC -0.12 0.06 -0.25- -0.001 - - -

→POH 0.02 0.05 -0.08-0.13 - - -

→OHRQoL 0.16 0.06 0.04–0.28* - - -

Occupation →OHS -0.07 0.06 -0.20-0.06 - - -

→Pain -0.02 0.07 -0.16-0.11 - - -

→PDC -0.05 0.06 -0.18- 0.07 - - -

→POH 0.15 0.06 -0.28- -0.04* - - -

→OHRQoL 0.09 0.06 -0.03-0.22 - - -
ß: bootstrapped standardized estimate; SE: Standard Error; CI: Confidence Interval, OHS: Oral Health Status, PDC: Perceived Difficulty of Chewing, POH: Perceived 
Oral Health, OHRQoL: Oral Health Related Quality of Life, *: P < 0.05, **: P ≤ 0.01
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Feeling pain has indirect effect on POH and OHRQoL, 
while PDC has indirect effects on OHRQoL.

Discussion
The aim of this study was to identify the possible rela-
tions between OHS, demographic and socioeconomic 
predictors on OHRQoL using Wilson and Cleary model. 
The use of SEM in the analysis of this study allowed for 
the inclusion of multiple items through complex statisti-
cal methods to be able to detect both direct and indirect 
relations between the variables. SEM has been found 
to exhibit superior properties compared to regression 
analysis in overcoming the limitations of regression by 
decomposing the sources of correlation among indepen-
dent variables and make it possible for each variable in a 
path model to be treated simultaneously as both a predic-
tor and as an outcome [24]. Moreover, the use of a two-
index strategy avoids some of the problems of sample 
size and distributional misspecification associated with 
x2statistics in the evaluation of the model fit [23].

The mean GOHAI score reported in this study was 
high, representing a relatively good OHRQoL. Partici-
pants reported more functional limitations than pain 
and discomfort in contrast to poor OHRQoL and physi-
cal pain and psychological discomfort reported in other 
studies [5, 25]. A possible explanation is that satisfac-
tion or dissatisfaction with oral health can be influenced 
by different individual expectations and experiences. As 

individuals’ age, they are more likely to consider minor or 
even severe oral health problems as insignificant at this 
point in their lives [26]. Also differences can be due to a 
range of clinical variables [27], dental care [7], personal 
and environmental factors [12], and social support [28]. 
Moreover, different studies used different instruments to 
measure OHRQoL [5, 29].

Model 2 showed a good fit to data as well as accom-
modating for 74.7% of the variance of OHRQoL, which 
suggests that the proposed direct paths between the adja-
cent and non-adjacent levels of the Wilson and Cleary 
model has more effect on OHRQoL of the studied popu-
lation than the effect of demographic and socioeconomic 
variables incorporated in model 1. Model 1 may require 
modifications to capture other factors that may be 
important determinants of overall QoL. These modifica-
tions include the environmental characteristics, income, 
geographic location and social support [12, 30]. Although 
model 1 did not fit the data, it showed that older women 
presented with worse oral health status, and worse POH 
indirectly through having worse OHS. Also, highly edu-
cated participants had good perceived oral health and 
high QoL, while working participants had poor perceived 
oral health and quality of life compared to non-working 
and retired participants. This was in accordance with 
another study [31], while another study found that low 
education and low income predicted poor OHRQoL 
mediated through dental clinical status [9].

Table 4  Maximum likelihood bootstrapped standardized indirect effects for the Wilson and Cleary model among Sudanese older 
adults n = 249

Model 1 Model 2
ß Bias-correct-

ed 95% CI
ß Bias-correct-

ed 95% CI
OHS→PDC
→POH
→OHRQoL
Pain→POH
→OHRQoL
PDC → OHRQoL
Gender→Pain
→PDC
→POH
→OHRQoL
Age →Pain
→PDC
→POH
→OHRQoL
Education→Pain
→PDC
→POH
→OHRQoL
Occupation →Pain
→PDC
→POH
→OHRQoL

-0.01
0.003
0.002
-0.04
-0.02
-0.17
-0.02
-0.003
-0.08
-0.06
-0.01
-0.007
-0.02
-0.04
0.002
-0.007
0.05
0.03
0.005
-0.003
0.02
-0.06

0.01
0.004
0.002
0.02
0.01
0.05
0.02
0.01
0.02
0.03
0.01
0.01
0.02
0.03
0.008
0.01
0.02
0.03
0.009
0.01
0.02
0.03

-0.02-0.008
-0.003-0.01
-0.001-0.007
-0.10- -0.003*
-0.06- -0.003*
-0.28- -0.08*
-0.07-0.02
-0.03-0.01
-0.14- -0.03*
-0.14-0.004
-0.05-0.01
-0.03-0.01
-0.07-0.02
-0.12-0.01
-0.01-0.02
-0.03-0.01
0.003-0.10*
-0.01-0.10
-0.005-0.03
-0.02-0.01
-0.02-0.07
-0.14- -0.01*

-0.01
-0.14
-0.55
-0.04
-0.18
-0.06
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.01
0.07
0.06
0.02
0.04
0.03
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-0.04-0.01
-0.28-0.01
-0.69- -0.43**
-0.09- -0.001*
-0.26- -0.11*
-0.14- -0.006*
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

ß: bootstrapped standardized estimate; SE: Standard Error; CI: Confidence Interval, OHS: Oral Health Status, PDC: Perceived Difficulty of Chewing, POH: Perceived 
Oral Health, OHRQoL: Oral Health Related Quality of Life, *: P < 0.05, **: P ≤ 0.01



Page 8 of ﻿9Salih et al. BMC Oral Health          (2023) 23:371 

The results of this study partially confirmed the Wilson 
and Cleary model as it confirms three out of the four and 
seven out of ten of the proposed direct pathways in mod-
els 1 and 2, respectively. OHS showed no direct effect 
on symptom status (feeling pain), POH and OHRQoL 
in this study. Studies tested the application of the Wil-
son and Cleary models on oral health reported contro-
versial and changing relationship between the clinical 
status and symptom status according to the measures 
chosen to operationalize the model [13, 14]. A systematic 
review investigated Wilson and Cleary model applica-
tion in chronic diseases, eleven out of 26 studies found 
a link between the biological factors and symptom sta-
tus [24]. One explanation might be that symptom status 
in this study was evaluated by only one question (pain/
discomfort) that did not capture all range of symptoms 
associated with oral diseases such as bleeding gums, food 
impaction or loose dentures. Furthermore, the relation-
ship between biological and physiological factors and 
symptoms is complex, as physiological abnormality may 
not immediately produce symptoms while some symp-
toms may not be clinically traceable to physiologic abnor-
mality [24]. Also, the theory of response shift may explain 
why the older population may report fewer impacts with 
poor oral health [31]. Response shift refers to changes 
within people regarding their internal standards, values, 
or conceptualization of HRQoL over time and because of 
the experience of ill health.

The only link between OHS and OHRQoL in this study 
was through PDC in model 2. Moreover, OHRQoL was 
affected by feeling pain, PDC, and POH. This indicates 
that the oral health status of the study participants did 
not affect their QoL unless there was some functional 
impairment. This is in contrast with the findings of other 
studies as the dental clinical status (tooth loss, number of 
occluding units, having denture needs and high DMFT) 
predicted more impact on everyday life and OHRQoL 
[9, 27]. It has been reported that older persons priorities 
their health problems if they are severe, associated with 
pain or functional impairments, and restrict social inclu-
sion [32]. Moreover, adaptation to health problems, as 
the general belief that teeth loss and edentulism are nor-
mal part of aging process, may reduce the impact of the 
oral health status on OHRQoL.

One of the limitations of the study is that the sample 
size was calculated to estimate the prevalence of den-
tal caries. It was not to elicit various associations; a 
larger sample size would have been required to estab-
lish these associations adequately. Another limitation 
is that the survey was conducted in health care centers, 
which would increase the possibility of excluding socio-
economically advantaged elderly who can afford private 
treatment, elderly with no health conditions, and those 
with limited mobility who cannot reach the location. As 

such, the findings of this study cannot be generalized to 
all older Sudanese.

Conclusion
The OHRQoL of the studied Sudanese older adults was 
generally good. Functional limitation was the most com-
monly reported impact. The study partially confirmed 
Wilson and Cleary model. OHS was associated directly 
to PDC and indirectly to OHRQoL. Gender and age were 
associated with OHS while educational level was associ-
ated with OHRQoL. Future researches investigating the 
relationship between clinical and non-clinical factors 
with OHRQoL using the Wilson and Cleary model that 
explore the effect of the environment and social support 
characteristics of the individuals are needed.
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