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Aims: To analyze and quantify the sociodemographic, behavioral, 
and clinical factors influencing the oral pain and eating difficulties 
reported by Spanish 35- to 44-year-old adults and more elderly peo-
ple in the most recent Spanish National Oral Health Survey. Meth-
ods: Pain and chewing difficulties were gathered in a Likert-scale 
format from a representative sample of the Spanish general popula-
tion between the ages of 35 and 44 years (n = 540) and 65 to 74 
years (n = 540). Risk factors were identified using bivariate analysis, 
after which the crude association between risk factors (sociodemo-
graphic, behavioral, and clinical) and outcome variables (pain and 
eating problems) was assessed by adjusted odds ratios, calculated 
by means of multivariate logistic regression. Results: In the 35- to 
44-year-old adults, eating problems were mainly associated with 
caries and prosthetic treatment needs and oral pain by the number 
of decayed teeth. In the more elderly individuals, eating problems 
and oral pain were influenced by prosthetic needs and the number 
of missing teeth. Female sex was seen to be a risk factor for suffer-
ing pain and eating restrictions. Additionally, several independent 
variables such as social class, place of residence, brushing habits, 
or periodontal needs became nonsignificant after logistic regression 
modelling. Conclusion: According to this high-specificity regression 
model, caries and prosthetic treatment needs should be considered 
key factors in determining the oral well-being of the Spanish popu-
lation. Missing teeth represent the most relevant influencing factor 
for the elderly and decayed teeth for younger adults. J OROFAC PAIN 
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Data concerning the impact of dental conditions on oral 
health-related quality of life are of paramount importance 
because they can be used as a crosscultural measure of oral 

health needs, identifying the most impaired population groups, help-
ing to allocate public health resources by using an impact-based ap-
proach, and evaluating programs. 

In Spain, five epidemiological studies were performed between 
1984 and 2005 that were based on World Health Organization 
(WHO) standardized criteria (1984,1 1987,2 1994,3 2000,4 and 
20055), and the results demonstrated a gradual improvement in 
oral health (caries and periodontal disease) within all age groups, 
although mainly in the younger cohorts. 

However, this improvement was demonstrated using standard-
ized clinical criteria,6,7 which are able to detect changes in oral 
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disease but cannot describe oral health because, ac-
cording to the WHO,8 the evaluation of the health 
of subjects requires an assessment of their physi-
cal, psychological, and emotional well-being, not 
merely confirmation of the absence of disease. In 
fact, using the Spanish versions of both the Oral 
Impacts on Daily Performance (OIDP)9 and the 
Oral Health Impact Profile (OHIP-14),10 some au-
thors have reported a disturbingly high prevalence 
of impact on Oral Health-related Quality of Life 
(OHQoL) among healthy Spanish adults and more 
elderly people not seeking dental treatment. To 
complement the clinical data obtained from a rep-
resentative sample of the Spanish population, the 
most recent national oral health survey performed 
in Spain5 gathered data on the impact of oral health 
on subjective perceptions such as pain and eating 
problems that the individuals had experienced over 
the previous year. However, the prevalence of im-
pact and the factors influencing these perceptions 
have not yet been addressed. The aim of the present 
study was to analyze and quantify the sociodemo-
graphic, behavioral, and clinical factors influenc-
ing the oral pain and eating difficulties reported by 
Spanish 35- to 44-year-old adults and more elderly 
people in the most recent Spanish National Oral 
Health Survey.

Materials and Methods

Setting

The database used was generously lent by the Span-
ish Dental Association and a more in-depth descrip-
tion of the study has been published elsewhere.5 A 
pathfinder epidemiological study was undertaken 
in Spain based on WHO recommendations. Briefly, 
a clustered stratified representative sample of two 
groups of the general population with ages between 
35 and 44 years (n = 540) and 65 to 74 years (n = 
540) were recruited from 12 geographical areas from 
2005 to 2006. These sample sizes were those recom-
mended by WHO for adequate precision in the de-
scription of clinical prevalences. However, since this 
study is a reanalysis of those data for different pur-
poses, here an estimation of the statistical power is 
presented. According to the SamplePower version 2.0 
(SPSS, IBM) program, the sample sizes for the sub-
groups to be able to detect (with a power of 80% and 
a 5% type-I error) minimal (0.2), moderate (0.5), or 
large (0.8) standardized differences (effect sizes)11 on 
the pain (or eating) scores are n = 398, n = 64, and  
n = 26, respectively. Thus, most of the comparisons in 
this reanalysis can detect minimal effects.

Data Collection

A consented, standardized clinical oral examination 
for caries, periodontal disease, temporomandibular 
joint (TMJ) function, and prosthodontic status7 was 
performed by calibrated examiners. TMJ disorders 
were only assessed for the younger adults (n = 540).

Data on sociodemographic (age, sex, residence, 
and social class) and behavioral variables (brushing 
habits) were recorded from all participants. Their 
places of residence were categorized as urban (cit-
ies with more than 100,000 inhabitants), suburban 
(towns with 20,000 to 100,000 inhabitants or those 
located in the metropolitan area of provincial capi-
tals), and rural (towns with fewer than 20,000 in-
habitants who are not located in the metropolitan 
areas of provincial capitals). Social class was cat-
egorized as high, medium-high, medium, medium-
low, and low based upon the last employment of the 
head of the household.12

Self-perception Data

All participants were questioned about how fre-
quently they experienced any sort of pain (or eating 
difficulties) because of problems with their mouth, 
teeth, or dentures in the previous 12 months. These 
two single items of subjective impairment were ex-
tracted from a European Project addressing Oral 
Health Subjective Indicators.13 The replies of the 
participants concerning pain or eating problems 
were recorded on a Likert-type scale (0 = never, 1 = 
hardly ever, 2 = sometimes, 3 = fairly often, and 4 = 
very often). The prevalence of impact was estimated 
using the sometimes threshold to visualize the pro-
portion of subjects suffering from pain or eating 
problems with a certain frequency. For analyzing 
the subjective data, the total score was calculated by 
transforming the 0 to 4 range of the Likert scale into 
a 0 to 100 score because of the greater popularity of 
the percentage range and to achieve better visualiza-
tion of the differences. Thus, 1 was recoded as 25;  
2 as 50; 3 as 75, and 4 as 100, and only these values 
(0, 25, 50, 75, and 100) were used. Thus, the higher 
the total score, the greater the impact. This transfor-
mation has previously been used and validated in 
other quality-of-life measures, such as the Medical 
Outcomes Trust’s short-form 36 (SF-36) survey,14 
and in other symptom-related instruments.15

Data Analysis

Means, standard deviations (SD), and confidence in-
tervals (95% CI) were used to describe the sample. 
Although a Likert-type scale is an ordinal variable, 
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the specific frequency range from “never” to “very 
often” has been widely used and has provided reli-
able results since its original development.16 Accord-
ingly, it was considered that the scale could be used 
as a quantitative variable, providing a good picture 
of the prevalence of impact. Thus, parametric tests 
(Student’s t test and ANOVA) were used to compare 
the mean total score between two or more groups, 
respectively, and the prevalence of impact was com-
pared using the chi-square test. Modulating factors 
were initially explored using Pearson correlation 
coefficients (r). 

The crude association between risk factors and 
the outcome variables (pain and eating problems) 
was assessed by the odds ratio (OR, 95% CI). These 
adjusted ORs were calculated by means of multi-
variate logistic regression, using generalized linear 
models with a binomial distribution and a logistic 
link, with all risk/protective factors as independent 
variables and the presence of “pain” and “eating 
difficulties” (at the “sometimes” threshold) as de-
pendent variables.

The quantitative cariological variables were pre-
viously grouped into factors according to an ex-
ploratory factor analysis with varimax rotation in 
order to simplify the visualization of the modulating 
effect and to minimize the risk of removing impor-
tant predictor variables due to collinearity. Forward 
selection (likelihood ratio) was used to estimate the 
models, ie, the stepwise selection method with en-
try testing based on the significance of the statistical 
value, and removal testing based on the probability 
of a likelihood-ratio statistic, in turn based on the 
maximum partial likelihood estimates. For a vari-
able to be included in the model, the P value should 
be below .05. For categorical covariates, each cat-
egory of the predictor variable was compared to the 
reference category. 

For parsimonious reasons, on presenting the re-
sults, both ages (adults and elderly) were collapsed 
when analyzing the association between different 
sociodemographic and clinical variables with pain 
and eating (both as quantitative scores and preva-
lences). Although the P values derive from bivariate 
statistical tests, all associations were replicated by 
correcting for potential confounding of age group 
and social class, with logistic regression analysis 
(for prevalences) and multiple linear regression (for 
the quantitative scores) and, in all cases (results not 
shown), the association and its significance did not 
differ importantly from those obtained with the bi-
variate analysis. The Statistical Package for the So-
cial Sciences version 16 (SPSS, IBM) was used for 
the statistical analyses. The cutoff level for statisti-
cal significance was .05.

Results

The oral health status of the two Spanish cohorts is 
summarized in Table 1. Both groups studied had a 
relative healthy oral status, but mainly the youngest 
cohort. The DMFT index (sum of decayed, missing, 
and filled permanent teeth) was mainly dependent 
on the number of filled teeth in the adults and miss-
ing teeth in the elderly. The periodontal status of the 
majority of sextants was coded as 0 or 1 in both 
age cohorts. Most of the 35- to 44-year-old adults 
did not have a dental prosthesis, although most of 
the more elderly group wore complete or partial 
dentures. In both groups, most of the subjects had 
no prosthetic needs. Table 1 also summarizes the 
sociodemographic and behavioral profile of both 
age cohorts. Sex and social class distributions were 
discrepant between the cohorts. Brushing habits 
were significantly better within the younger cohort. 
The place of residence had an identical distribution 
within each age cohort, with 180 subjects in each of 
the categories (urban, suburban, and rural).

Table 2 depicts the prevalence and total scores of 
pain and eating problems regarding selected soci-
odemographic and behavioral characteristics of the 
subjects. The prevalence of pain and eating problems 
in the whole sample (using the “sometimes” thresh-
old) was 34.0% and 22.4%, respectively. The preva-
lence of eating problems was significantly higher in 
the elderly group than in the younger adults, but the 
prevalence of pain was similar in both cohorts. Pain 
and eating difficulties were also influenced by social 
class, ie, the lower the class, the higher the impact. 
Women also showed a higher level and prevalence 
of pain and eating problems. Brushing habits were 
also associated with prevalence and the scores of 
these subjective perceptions of oral impact, with the 
observation of a clear trend for impact to increase 
as the frequency of brushing was reduced. Further-
more, rural residents reported a lower impact of pain 
and eating problems than their urban and suburban 
counterparts, although this trend was only statisti-
cally significant for the total score for oral pain. 

Table 3 shows the impact of pain and eating diffi-
culties based on some clinical traits. TMJ data were 
only collected from the adult cohort. The preva-
lence of oral pain and eating problems between the 
groups with or without TMJ symptoms and TMJ 
pain were not significantly discrepant. However, 
the total scores for pain and eating difficulties were 
significantly higher in individuals with TMJ symp-
toms or TMJ pain. Moreover, the prevalence of eat-
ing problems was significantly higher in people with 
TMJ sounds than their counterparts without them, 
and the total score for eating problems was signifi-
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Table 1  �  Clinical, Behavioral, and Sociodemographic Description of Age                                                   
Cohorts (n = 1,080) 

Age intervals

35 to 44 (y) (n = 540) 65 to 74 (y) (n = 540)

Mean 95% CI Mean 95% CI

Clinical variables

Natural teeth present* 25.0 24.4–25.5 14.2 12.7–15.7

DMFT* 9.6 9.0–10.3 16.8 15.5–18.0

Decayed teeth 1.4 1.2–1.6 1.4 1.2–1.6

Missing teeth* 3.0 2.7–3.3 13.8 13.0–14.6

Filled teeth* 5.2 4.9–5.5 1.6 1.4–1.8

CPI* 

Sextants coded 0* 2.5 2.2–2.9 1.3 1.1–1.6

Sextants coded ≥ 1* 3.3 3.0–3.7 3.0 2.7–3.3

Sextants coded ≥ 2* 1.9 1.6–2.1 1.9 1.6–2.2

Sextants coded ≥ 3 0.6 0.3–0.8 0.7 0.5–0.9

Sextants coded 4* 0.1 0.0–0.1 0.2 0.1–0.2

NR sextants*† 0.2 0.1–0.2 1.7 1.5–1.9

Prosthetic status* N % N %

None 430 79.6 180 33.3

Fixed prosthesis 71 13.1 68 12.6

Partial denture 35 6.5 156 28.9

Complete denture 4 0.7 136 25.2

Prosthetic needs*

None 390 72.2 352 65.2

Single unit  47 8.7 19 3.5

Multiunits 99 18.3 131 24.3

Complete units 4 0.7 38 7.0

Sociodemographic variables

Sex* 

Male 232 43.0 278 51.5

Female 308 57.0 262 48.5

Social class*

High 31 5.8 8 1.5

Medium-high 44 8.2 17 3.3

Medium 85 15.9 51 9.8

Medium-low 317 59.3 388 74.6

Low 58 10.8 56 10.8

Behavioral variables

Brushing habits*

> Once/day 308 57.0 233 43.1

Once/day 157 29.1 173 32.0

Once/week 47 8.7 70 13.0

< Once/week 28 5.2 64 11.9

CPI = Community Periodontal Index according to WHO guidelines.
*Student’s t test (for quantitative variables) or chi-square test (for ordinal and nominal vari-
ables) detected significant differences between adults and elderly (P < .01). 
†Not registered sextants owing to the absence of target teeth (those in which CPI has to 
be evaluated).
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cantly different among all the TMJ groups. Pros-
thodontic status was related to the prevalence and 
level of impact on eating but was not a pain-related 
condition. Nevertheless, prosthetic and periodontal 
needs were coherently related to the oral impacts 
evaluated (pain and eating problems). The number 
of healthy, missing, or decayed teeth was also found 
to influence the prevalence and level of both subjec-
tive impairments, but eating difficulties above all. 

The total scores for pain and eating problems 
were significantly intercorrelated (r = 0.54; P < .05) 
in this sample. Some sociodemographic, behavioral, 
and clinical modulating factors are shown in Ta-

ble 4. The main clinical factor associated with pain 
was decayed teeth. Eating problems were mainly 
correlated with prosthodontic needs, natural teeth 
present, missing teeth, and the DMFT (sum of de-
cayed, missing, and filled teeth) index. Social class 
and brushing habits significantly modulated both 
perceptions.  

Once the main clinical factors associated with pain 
and eating problems had been determined (Table 4), 
a principal component analysis was performed on 
the most relevant quantitative variables (r > 0.15) 
in order to reduce the number of these variables and 
to capture the underlying clinical domains for both 

Table 2    Prevalence and Total Scores of Pain and Eating Problems Compared with Selected Sociodemographic and  
               Behavioral Characteristics of the Respondents (n = 1,080)

Pain Eating problems

Prevalence Total score Prevalence Total score

n % Mean SD n % Mean SD

Age cohorts* (y) 367 34.0 23.3 30.4 242 22.4 15.9 28.1

35 to 44  (n = 540) 174 32.2 21.4 29.3 97 18.0 12.1 24.7

65 to 74  (n = 540) 193 35.7 25.1 31.3 145 26.9 19.7 30.8

NS P < .05 P < .001 P < .001

Social class† 362 34.3 23.5 30.4 238 22.6 16.4 28.2

High (n = 39) 8 20.5 13.5 22.1 3 7.7 4.5 13.9

Medium-high (n = 61) 8 13.1 8.2 19.8 4 6.6 4.1 15.9

Medium (n = 136) 44 32.4 21.5 30.5 20 14.7 10.5 23.5

Medium-low (n = 705) 252 35.7 24.9 30.8 168 23.8 17.6 29.5

Low (n = 114) 50 43.9 29.0 32.4 43 37.7 23.5 30.2

P < .001 P < .001 P < .001 P < .001

Sex‡ 367 34.0 23.3 30.4 242 22.4 15.9 28.1

Male (n = 510) 158 31.0 21.6 28.9 95 18.6 13.6 26.5

Female (n = 570) 209 36.7 24.8 31.6 147 25.8 18.0 29.4

P < .05 P < .05 P < .01 P < .05

Residence§ 367 34.0 23.3 30.4 242 22.4 15.9 28.1

Urban (n = 360) 121 33.6 21.7 29.2 88 24.4 16.5 27.4

Suburban (n = 360) 133 36.9 27.1 32.5 85 23.6 17.7 30.0

Rural (n = 360) 113 31.4 21.0 28.9 69 19.2 13.5 26.8

NS P < .05 NS NS

Brushing habits 367 34.0 23.3 30.4 242 22.4 15.9 28.1

> once/day (n = 541) 163 30.1 20.4 29.3 97 17.9 12.7 25.5

Once/day (n = 330) 115 34.8 23.1 28.7 77 23.3 16.1 27.6

Once/week (n = 117) 51 43.6 30.1 33.4 37 31.6 22.0 32.4

< once/week (n = 92) 38 41.3 32.3 35.1 31 33.7 26.4 35.0

P < .01 P < .001 P < .001 P < .001
*Student t test detected differences between adults and elderly individuals with P < .001 for eating and P < .05 for pain.
†Social class was recorded in 1,055 subjects. Bonferroni post-hoc comparisons revealed significant differences in eating and pain scores be-
tween the lowest social classes and the medium-to-high range of social classes (P < .001).
‡Student’s t test detected significant differences in pain and eating problems between males and females (P < .05).
§Bonferroni post-hoc comparisons revealed that pain was significantly more frequent in peri-urban residents than their counterparts (P < .05).
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Table 3    Prevalence and Total Scores of Pain and Eating Problems in Some Clinical Conditions (n = 1,080)

Pain Eating problems

Prevalence Total score Prevalence Total score

n % Mean SD n % Mean SD

TMJ symptoms (n = 538) 174 32.3 21.5 29.3 97 18.0 12.1 24.8

No (n = 461) 143 31.0 20.4 28.3 78 16.9 11.1 23.5

Yes (n = 77) 31 40.3 28.2 34.3 19 24.7 18.5 30.5

NS P < .05 NS P < .05

TMJ sounds (n = 538) 174 32.3 21.5 29.3 97 18.0 12.1 24.8

No (n = 393) 126 32.1 21.0 28.6 57 14.5 10.0 22.9

Yes (n = 145) 48 33.1 22.9 21.3 40 27.6 17.9 28.5

   NS    NS       P < .001        P < .01

TMJ pain (n = 538) 174 32.3 21.5 29.3 97 18.0 12.1 24.8

No (n = 511) 161 31.5 20.8 28.7 91 17.8 11.6 24.0

Yes (n = 27) 13 48.1 34.3 38.1 6 22.2 21.3 35.8

NS P < .05 NS P < .05

Prosthodontic status (n = 1,080) 367 34.0 23.3 30.4 242 22.4 15.9 28.2

None (n = 610) 199 32.6 22.5 19.8 116 19.0 13.5 26.2

Fixed prosthesis (n = 139) 51 36.7 24.5 31.9 31 22.3 16.9 30.1

Partial denture (n = 191) 66 34.6 24.4 31.3 51 26.7 18.7 29.9

Complete denture (n = 140) 51 36.4 23.9 30.1 44 31.4 21.4 31.0

NS NS P < .01 P < .01

Prosthetic needs (n = 1,080) 367 34.0 23.3 30.4 242 22.4 15.9 28.2

None (n = 742) 220 29.6 19.9 28.2 110 14.8 10.4 22.9

Single unit  (n = 66) 26 39.4 25.8 30.7 21 31.8 20.8 29.0

Multiunits (n = 230) 104 45.2 32.4 30.0 84 36.5 27.1 35.1

Complete units (n = 42) 17 40.5 29.8 34.1 27 64.3 43.5 33.2

P < .001 P < .001 P < .001 P < .001

Periodontal needs (n = 961) 327 34.0 23.4 30.4 197 20.5 14.7 27.3

None (n = 123) 34 27.6 16.7 27.3 23 18.7 11.2 23.6

Scaling (n = 123) 40 32.5 22.2 28.8 30 24.4 16.9 29.8

Root planing (n = 648) 223 34.4 23.9 30.7 127 19.6 14.2 26.8

Surgery (n = 67) 30 44.8 32.5 33.4 17 25.4 21.3 32.1

P < .05 P < .01 NS P < .05

Healthy teeth (n = 1,080) 367 34.0 23.3 30.4 242 22.4 15.9 28.2

None (n = 129) 42 32.6 22.7 31.3 44 34.1 24.6 30.1

1 to 10 (n = 200) 79 39.5 26.4 31.3 63 31.5 20.9 30.4 

11 to 20 (n = 505) 173 34.3 24.0 30.8 105 20.8 15.5 28.3

> 20 (n = 246) 73 29.7 19.6 27.8 30 12.2 8.0 19.9

NS NS P < .001 P < .001

Missing teeth (n = 1080) 367 34.0 23.3 30.4 242 22.4 15.9 28.2

None (n = 872) 294 33.7 23.1 30.2 181 20.8 14.7 27.3

1 to 2 (n = 88) 27 30.7 21.9 30.5 18 20.5 13.9 24.8

2 to 4 (n = 24) 10 41.7 31.3 32.4 6 25.0 18.8 25.8

5 to 20 (n = 53) 25 47.2 32.1 35.1 22 41.5 32.1 38.1

> 20 (n = 43) 11 25.6 14.5 23.3 15 34.9 22.1 31.9

NS P < .05 P < .001 P < .001
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cohorts before applying the logistic regression anal-
ysis (Table 5). According to principal component 
analysis, nine clinical variables proved to be coher-
ently loaded within three factors. Thus, the original 
clinical variables were reduced to the nine most rel-
evant ones, after which they were grouped together 
in three factors that essentially matched both elderly 
and adult ages. Factor 1, designated “missing,” was 
conceived as a latent variable related to tooth loss, 
as suggested by the nature and loadings of the vari-
ables integrating it (missing teeth, standing natural 
teeth, DMFT index, healthy teeth). Factor 2, desig-
nated “decayed,” comprised decayed teeth, restored 
or not. Factor 3, termed “restored,” was mainly 
loaded by the number of healthy restored teeth in 
both ages. The DMFT index and DMFT-M1 (sum 
of decayed, missing, and filled permanent first mo-
lars) loaded differently in the adults and the elderly 
according to the main component of its value, ie, 
missing teeth in elderly and filled teeth in adults (See 
Table 1). The three factors, all of them with eigen-
values above three, were included in the subsequent 
logistic regressions analysis.

Table 6 shows the results of the logistic regression 
for predicting pain and eating problems in the two 
cohorts. In general, the ORs were strongly reduced 
after adjustment in both effects (pain and eating re-
strictions), and, after this process, several independ-
ent variables became nonsignificant, as was the case 
of social class, place of residence, brushing habits, 
and periodontal needs (results not shown); however, 
none of them changed the direction of the associa-
tion. In the younger adults, eating problems were 
mainly modulated by caries and prosthetic treat-
ment needs. According to this model, these adults 
needing multiple or total teeth replacements were at 
3.0 and 2.2 times greater risk (OR), respectively, of 
suffering eating problems than those with no pros-
thetic needs. Similarly, those needing treatment for 
four or more decayed teeth had 4.1 times more risk 
(OR, 95% CI: 1.6–10.3) of suffering from eating 

Table 3    (continued)

Pain Eating problems

Prevalence Total score Prevalence Total score

n % Mean SD n % Mean SD

Decayed teeth (n = 1,080) 367 34.0 23.3 30.4 242 22.4 15.9 28.2

None (n = 552) 160 29.0 19.1 28.3 97 17.6 12.3 25.4

1 (n = 201) 65 32.3 22.4 30.9 41 20.4 15.4 28.5

2 to 3 (n = 187) 81 43.3 30.2 31.5 59 31.6 21.9 31.7

≥ 4 (n = 140) 61 43.6 32.0 32.9 45 32.1 22.7 30.6

P < .001 P < .001 P < .001 P < .001

Table 4    Modulating Factors Assessed by Pearson Correlation  
               Coefficients (r) 

Pain
Eating  

problems

Sociodemographic variables

Age (y) 0.02 0.11**

Social class 0.14** 0.18**

Behavioral variables

Brushing habits 0.12* 0.14*

Caries variables

Healthy permanent teeth –0.06* –0.21**

Decayed permanent teeth 0.16** 0.16**

Healthy restored teeth –0.10** –0.15**

Restored but decayed teeth 0.18** 0.16**

DMFT Index 0.06* 0.21**

No. of teeth needing endodontics 0.14** 0.12**

No. of teeth needing extraction 0.14** 0.14**

Periodontal variables

Sextants without loss of attachment –0.08** –0.17**

Sextants with CPI = 0 –0.05 –0.12**

Sextants with CPI = 1 0.00 –0.04

Sextants with CPI = 2 0.01 –0.08**

Sextants with CPI = 3 0.04 0.01

Sextants with CPI = 4 0.08** 0.05

CPI maximum within sextants 0.10** 0.07*

Periodontal needs 0.11** 0.05

Prosthodontic variables

Prosthodontic status 0.02 0.11**

Prosthodontic needs 0.16** 0.29**

Missing teeth 0.09** 0.24**

Natural teeth present –0.09** –0.24**

*Correlation is significant at P < .05.
**Correlation is significant at P < .01.
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problems than those without decayed teeth. The 
presence of oral pain in these younger adults was 
mainly associated with the decayed-factor variables 
depicted in Table 5. Moreover, in this age cohort, 
the men were at lower risk than women of reporting 
eating problems (OR, 95% CI: 0.2–0.7) and oral 
pain (OR, 95% CI: 0.4–1.0). 

In the case of the more elderly cohort, eating prob-
lems were also mainly influenced by prosthetic needs 
and missing teeth, and oral pain was associated with 
the “missing” factor (See Table 5). The elderly need-
ing full replacement of teeth had a 16.6-fold greater 
risk (OR, 95% CI: 3.9–71.9) of having eating prob-
lems than those without prosthetic needs. Moreover, 
those with more than 20 missing teeth had a 1.8 to 
176.5-fold greater risk of having frequent eating 
problems. Caries treatment needs also seemed to be 
an important factor influencing eating. Moreover, 
within this linear adjusted model, the women were 
seen to be at higher risk of suffering pain and eating 
restrictions, except for oral pain in the elderly cohort.

This regression model confirmed very high speci-
ficity but low sensitivity for predicting pain and eat-
ing problems in the cohorts. The specificity values 
(proportion of subjects without pain or eating prob-
lems, reported as “sometimes” or, more frequently, 
correctly predicted by this model) were 97.6% for 
eating problems and 94.1% for pain in the 35- to 
44-year-old adults and 93.6% for eating problems 
and 100% for pain in the more elderly cohort. By 
contrast, the sensitivity values for predicting pain or 
eating problems were very low and mainly for pain 
in the more elderly individuals. 

Discussion

Pain and chewing difficulties are the two most com-
mon outcomes of oral illness, such as caries or peri-
odontal diseases, and tend to be prevalent among 
the 35- to 44-year-old adults and the more elderly 
populations. Accordingly, pain and eating problems 
are the two strongest predictors for oral disadvan-
tage17 and the most relevant domains of the OHQoL 
construct.18 Thus, both dimensions are contained in 
OHQoL instruments.19 Here, two items and the re-
sponse format suggested by European experts were 
used.13 However, both dimensions were collected 
as single-item instruments, and, consequently, the 
authors are well aware that the multidimensional 
construct of OHQoL can never be covered by this 
approach. However, it could be sufficient to explore 
the prevalence of the relevant impacts perceived 
by the two populations and to detect the underly-
ing factors. In this sense, a well-conducted national 
survey is an optimal scenario for obtaining a global 
picture of the situation. The probabilistic sampling 
carried out met WHO requirements in order to en-
sure a representative sample of the targeted ages in 
Spain. One strength of this study was that the par-
ticipants represented the full range of socioeconom-
ic status, health, and illness burden of the targeted 
Spanish age groups. Nevertheless, given that this 
was a cross-sectional survey, no temporal relation-
ship can be inferred. However, for several of the re-
sults reported in this paper, the authors assumed the 
most likely direction of the significant associations, 
although they recognize that the direction of the 

Table 5  �  Factor Loadings ≥ 0.50 of the Quantitative Cariological Variables in the 35- to 44-year-old Adult Cohort and More                         
Elderly Cohort Obtained from an Exploratory Analysis Followed by Varimax Rotation

Factor 1: missing Factor 2: decayed Factor 3: restored

Variables Elderly Adults Elderly Adults Elderly Adults

Healthy teeth –0.95 –0.64 –0.69

Decayed teeth  0.99 0.99

Restored but decayed teeth 0.99 0.50

Healthy restored teeth 0.94 0.93

Missing teeth due to caries 0.70 0.90

Standing natural teeth –0.93 –0.99

Missing teeth due to other reasons 0.93 0.99

DMFT index 0.98 0.62 0.71

DMFT-M1 index 0.80 0.73

Eigenvalues 4.9 3.8 3.2 3.5 2.4 3.4

Variance explained 34.7 24.0 22.6 21.6 16.8 21.4

Cumulative variance 34.7 24.0 57.3 45.5 74.1 66.9

DMFT-M1 = sum of decayed, missing, and filled permanent first molars. 
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Table 6    Logistic Regression Models Using a Stepwise Selection Method for Predicting Eating Problems and Dental Pain 
               in 35- to 44-year-old Adult Cohort and More Elderly Cohort

95% CI

Step/variables B SE P OR Lower Upper

Adults

Eating problems

Step 1

Prosthetic needsa: 0 .037

Prosthetic needsa: 2 1.09 0.45 .016 2.98 1.23 7.21

Prosthetic needsa: 3 0.79 0.37 .034 2.21 1.06 4.60

Step 2

Sex (male/female) –1.02 0.34 .002 0.36 0.18 0.69

Step 3

Caries treatment needsb: 0 .010

Caries treatment needsb: 1 0.70 0.41 .090 2.01 0.89 4.52

Caries treatment needsb: 2 1.17 0.42 .005 3.23 1.42 7.31

Caries treatment needsb: 3 1.40 0.47 .003 4.07 1.62 10.25

Step 4

Factor 1: missing 0.36 0.16 .022 1.43 1.05 1.95

Oral pain

Step 1

Factor 2: decayed 0.65 0.13 .000 1.91 1.50 2.44

Step 2

Sex (male/female) –0.47 0.22 .034 0.63 0.41 0.97

Elderly

Eating problems

Step 1

Prosthetic needsa: 0 .000

Prosthetic needsa: 1 1.39 0.60 .021 4.02 1.23 13.13

Prosthetic needsa: 2 1.19 0.30 .000 3.30 1.83 5.93

Prosthetic needsa: 3 2.81 0.75 .000 16.63 3.86 71.69

Step 2

No missing teeth .000

1 to 2 missing teeth 0.50 0.44 .269 1.64 0.68 3.95

5 to 20 missing teeth 1.58 0.40 .000 4.84 2.19 10.70

> 20 missing teeth 2.88 1.17 .014 17.88 1.81 176.46

Step 3

Sex (male/female) –0.82 0.30 .006 0.44 0.25 0.79

Step 4

Caries treatment needsb: 0 .011

Caries treatment needsb: 1 0.04 0.39 .909 1.05 0.48 2.27

Caries treatment needsb: 2 1.10 0.36 .002 3.02 1.49 6.12

Caries treatment needsb: 3 0.40 0.43 .350 1.50 0.64 3.47

Oral pain

Step 1

Factor 1: missing 0.27 0.14 .050 1.30 1.00 1.70

B = the logistic regression coefficient.
aProsthetic needs coded as 0: no prosthetic needs; 1: need for a single tooth replacement; 2: need for multiple tooth replacements; 3: need for 
complete replacement of teeth.
bCaries treatment needs coded as 0: no need of caries treatment; 1: need of treatment of decayed tooth; 2: need of treatment of 2 or 3 decayed 
teeth; 3: need of treatment of 4 or more decayed teeth.
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relationship could never be supported by the study 
design and, in some situations, the inverse direction 
could also be plausible. 

In terms of caries, young Spaniards (aged 12 
years) are considered a low-disease population 
group, but Spanish adults are still classified as hav-
ing a moderate and very high level of caries, point-
ing to a cohort effect.20 In terms of prosthodontic 
status, the mean numbers of natural teeth present 
in this study’s two cohorts are clearly higher than 
those reported for most European populations21 
and is considered a high predictor of oral well-
being.22 Additionally, the periodontal status of the 
ages studied is comparable or better than that in 
most European countries.23

The main finding of this study was that one in 
three of the two cohorts reported experiencing oral 
pain as a result of oral disorders “sometimes,” or 
more frequently, in the previous year. In the same 
period, one in five of the 35- to 44-year-old adults 
and one in four of the more elderly cohort had suf-
fered from eating difficulties because of problems 
with their mouth, teeth, or dentures. The preva-
lence of pain and eating problems is comparable 
to that reported by other authors who used the 
same questions at the same threshold among el-
derly Australians.16 This prevalence is marginally 
lower than that reported for adults in Australia, 
the United States, and the United Kingdom24,25 but 
is markedly higher than in adult Canadians.26 In 
any case, the prevalence of subjective perceptions 
among both cohorts in Spain is still disturbingly 
high if it is taken into account that the sample only 
comprised individuals who were not seeking den-
tal treatment and had a relatively healthy mouth. 
As a result of this, it would be expected that there 
would be a relatively lower prevalence of pain or 
eating problems and, therefore, a higher “floor 
effect” (ie, respondents reporting no impact at a 
given frequency threshold). The small percentage 
of the Spanish population who visits the dentist ir-
regularly owing to fear may be the underlying rea-
son for this latent burden of impact among these 
Spanish age cohorts.27

Another worrying finding is that the prevalence 
of pain and eating restrictions was much higher in 
the low social class respondents than in individu-
als from higher social classes. It has been suggest-
ed that socioeconomic conditions might influence 
OHQoL both directly and indirectly.28,29 These 
subjective perceptions revealed a detectable gap 
between socioeconomically advantaged and disad-
vantaged groups and should be addressed simulta-
neously by researchers and policymakers to resolve 
this issue. Place of residence has also been shown 

to be an influential variable in the prevalence of 
caries, with suburban populations being at higher 
risk,20 and this sociodemographic characteristic 
may have acted directly or indirectly on the subjec-
tive perceptions reported because a clear tendency 
was found for the suburban populations to report 
higher levels of oral pain and eating restrictions.	

Some clinical conditions were found to be related 
to prevalence and total scores of pain and chewing 
difficulties. TMJ disorders were mainly related to 
eating problems. The impact of TMJ disorders was 
not always found to be statistically significant be-
cause of the small cell size of this condition among 
adults, but the percentage distribution revealed a 
discrepant proportion of subjects with TMJ prob-
lems and the oral impacts evaluated. The impact of 
TMJ disorders on quality of life has been reported 
previously,30–32 and the present data suggest that, in 
spite of these being rare among the general adult 
population, subjects with pain-associated TMJ pre-
sent significantly higher impact than those without 
pain. Moreover, several sociodemographic, behav-
ioral, and clinical factors were seen to be correlat-
ed with the pain and eating scores, although these 
statistically significant relationships may not be 
clinically significant, and some of these significant 
but weak correlations may be due only to the large 
sample size, therefore being spurious.  

By contrast, the study found a clear gradient in 
prevalence rates and the total scores of both items, 
according to the prosthodontic and periodontal 
needs, and the number of healthy, missing, and de-
cayed teeth. Regarding prosthodontic status and 
needs, it should be noted that the higher the number 
of missing or replaced teeth, the greater the impact 
on eating. Tooth loss is the ultimate consequence of 
the most prevalent oral pathologies (caries and per-
iodontal disease) and is therefore a very common 
situation in adults and, above all, in the more elder-
ly. Prosthetic needs and missing teeth were shown 
to be the most relevant factors affecting chewing in 
both cohorts after adjusting the logistic model. In 
fact, these could be the key factors accounting for 
the discrepant prevalence of eating impact among 
age cohorts, social classes, and places of residence.5 
However, the differences found between males and 
females do not seem to be related to oral health 
status but, instead, to certain particularities in the 
conception of the oral well-being that lead women 
to perceive a greater disadvantage and less satisfac-
tion than males in comparable clinical situations.33 
In fact, in the adjusted logistic model, sex had an 
independent effect on chewing problems and pain 
in the 35- to 44-year-old adults and on chewing 
problems in the more elderly individuals. 
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In summary, in this model, after controlling for 
the interference of the confounding factors, two key 
factors arose, ie, missing teeth and decayed teeth. 
Missing teeth represent the most relevant influential 
factor in the elderly cohort and decayed teeth in the 
younger adults. The impact generated by the loss of 
teeth and prosthetic needs has been addressed by 
several authors,34–37 showing its modulating effect.  

A striking finding is that pain was even higher in 
those individuals needing a multiunit replacement 
than those requiring a complete replacement of 
missing teeth, as reported elsewhere.38,39 This was 
also confirmed using the number of healthy teeth 
as an ordinal variable, ie, those in the 1 to 10 group 
suffered much more from pain than those with-
out any healthy teeth, probably because the most 
common origin of oral pain is from tooth-related 
diseases. However, it may also be explained by the 
fact that the transitional adaptation from partial 
to complete edentulism had already occurred, and 
these subjects were already adapted. This finding 
has also been reported by several authors.35,38–41  

In periodontal terms, the present findings agree 
with some authors who suggest that the severity of 
periodontal disease impinges on several dimensions 
of oral well-being.42,43 Nevertheless, most studies ad-
dressing this have been carried out on periodontal 
patients with the expected pain-discomfort-relat-
ed events, and, hence, the influence of periodontal 
needs in population-based studies has rarely been 
broached, in spite of being a very common condi-
tion in adults and older people.44 Despite this, peri-
odontal status and periodontal needs were not able 
to predict pain or chewing difficulties when a multi-
variable analysis was performed in the present study.

According to this high-specificity model, subjects 
with the above-mentioned risk factors will probably 
report that they suffer from pain or eating problems 
frequently (because this model provided low false-
positives). However, since the model affords low-
sensitivity, it is a possibility that people belonging 
to the non-risk categories (few missing or decayed 
teeth) would also report pain or eating problems be-
cause there are some other common pain-related or 
chewing-related conditions that were not recorded 
in this study, such as proximal food packing, unfit-
ted dentures, sore spots, ulcers, and occluding pairs 
of teeth. Moreover, other impact-related factors, 
such as social class, brushing habits, or periodontal 
needs, were also found to influence the effect in bi-
variate analysis, but they were not captured in the 
adjusted model because of the high collinearity be-
tween variables (confounding factors). 

Further efforts should be directed towards gain-
ing a comprehensive estimation of the OHQoL in 

Spain and surrounding countries, but the authors 
consider that simple estimation of individuals’ pain 
and eating problems is a very valuable indicator 
that responds to the main issue of oral well-being 
and could easily be introduced into large epidemio-
logical studies with no special cost as regards the 
time required for exploration. Within the limita-
tions of this study, it could be argued that caries and 
prosthetic treatment needs should be considered the 
key factors in determining the oral well-being of the 
Spanish population, and these results could likely be 
generalized to other countries where oral health and 
dietary habits are similar. Nevertheless, this should 
be investigated in further research.  
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