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Abstract

Background: Periodontal disease is one of the most common pathologies in the population. Self-reporting has been
used as a diagnostic tool in large populations, among other reasons, to detect the needs of potentially vulnerable
groups. This study evaluated the prevalence of periodontal disease in people of Spanish nationality and immigrants in
Spain.

Methods: This population-based, cross-sectional study was carried out using data obtained from National Health
Interview Surveys (NHSs) carried out in 2006, 2011/2012 and 2017 in Spain. Subjects aged 16 years and older were
included in the NHS-2006 and aged 15 years and older were included in the other NHSs. The following variables

were self-reported by the participants: gum bleeding, tooth mobility, tooth extraction and missing teeth. Chi-square
homogeneity tests were performed to assess the main associations between the independent variable (nationality)
and the dependent variables (bleeding gums, tooth mobility, tooth extraction and missing teeth). Multinomial logistic
regression models were constructed to evaluate the influences of the variables age and sex and their interactions on
the main associations.

Results: A total of 115,123 participants were included in the NHS-2006 (n=37,327, 11.38% immigrants), NHS-
2011/12 (n=38,727,14.39% immigrants) and NHS-2017 (n =39,069, 13.71% immigrants). The variables directly related
to periodontal disease were gum bleeding and tooth mobility. These were significantly associated with nationality in
the NHS-2006 and NHS-2017 cohorts. In the NHS-2011/12 cohort, only tooth mobility was associated with nationality.
After adjustments for sex, age, and their interactions, immigrant status was associated with increased odds of bleed-
ing in only the NHS-2006 cohort (RR=1.65, 95% Cl 1.38-1.99, p=0.000).

Conclusion: Immigrants in Spain have a lower probability of developing signs associated with periodontal disease
than the Spanish population. Among the immigrant cohort, females and those in adult age groups had lower preva-
lence rates than their counterparts.
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case definition, with partial mouth or index record-
ing. These categories have tended to underestimate
the prevalence of periodontitis and may affect approxi-
mately 11.2% of the world population, becoming a
global health problem. [2]. The prevalence fluctuates
among countries and regions [3, 4]. Moreover, cer-
tain local and genetic factors are related to its devel-
opment, but there are other determinants, such as
demographic and lifestyle factors, that are considered
potential risk factors [5].

An individual’s perception of their health status has
been advocated as a useful diagnostic tool in investiga-
tions of different health and disease states, especially
when the objective is to assess a large study popula-
tion. With the use of this subjective measure, an indi-
vidual’s health status and functional capacity can be
determined [6]. Self-reported tools have recently been
used in Spain [7, 8] and in neighboring countries such
as Portugal [9, 10] to assess the prevalence of peri-
odontitis in the general population. However, percep-
tions can vary depending on social groups [11]. In
societies characterized by continuous mobility, the
reception of immigrants in different countries may dif-
fer, and immigrants represent a group susceptible to
social vulnerability in relation to possible health needs
[12].

Some studies have evaluated oral health indica-
tors, observing positive effects with regard to the care
of immigrants [13]. However, several studies have
reported a positive relationship between immigrant
status and poor oral health [14]. For this reason, it is
important to explore the situation in immigrant cohorts
in different countries.

In Spain, oral care in autonomous communities fol-
lows public and mixed-care models. In the public
health system, only children receive preventive and
restorative treatments involving permanent denti-
tion free of charge. Furthermore, these measures are
provided inconsistently among different autonomous
communities. The health administration does not take
responsibility for care and prevention in those aged
less than 6 years, young adults, elderly individuals, peo-
ple with physical or behavioral limitations who cannot
receive outpatient care, medically compromised people
and immigrants [15-17].

Various studies have been carried out with the aim of
comparing oral health conditions in immigrant groups
with those in the Spanish population, but most of these
studies have been carried out in only young people and/
or children [18, 19].

The objective of this study was to compare the preva-
lence of periodontal disease between people of Spanish
nationality and immigrants in Spain.

Page 2 of 10

Methods

A population-based, cross-sectional study was conducted
following the Strengthening the Reporting of Observa-
tional studies in Epidemiology (STROBE) [20] guidelines.

Setting, participants and study size
Data were obtained from three Spanish National Health
Surveys (NHSs) conducted in 2006, 2011/12 and 2017.

The information collection periods were from June
2006 to June 2007 (NHS-2006), from July 2011 to June
2012 (NHS-2011/12) and from October 2016 to Octo-
ber 2017 (NHS-2017). Household questionnaires were
administered throughout the national territory to those
over 16 years of age in the NHS-2006 and those over
15 years of age in the other surveys (NHS-2011/12 and
NHS-2017).

Sample selection was carried out by stratified random
sampling of autonomous communities, selecting one part
of the sample uniformly and the other part of the sample
proportionally to the size of the community. The sample
size was calculated by the National Institute of Statistics.
The surveys were directed to the group of people residing
in main family dwellings. When a dwelling consisted of
two or more households, the study was extended to all of
them, but independently for each household. The initial
contact with the selected households was made by send-
ing a letter from the Ministry of Health, Consumption
and Social Welfare MSCBS. The information collection
method was carried out employing a personal computer-
assisted interview that could be supplemented, when
necessary and in exceptional cases, through a telephone
interview. The methodological details are accessible for
public use [21, 22].

Variables

The only sociodemographic variables collected in the
three surveys were sex, age, and nationality (Spanish or
foreign). The variables related to periodontal disease were
self-reported variables; participants were asked about the
health status of their teeth and molars with regard to the
following: (1) gum bleeding (“gums bleed when brush-
ing or spontaneously”), (2) dental mobility (“teeth and/or
molars move"), (3) tooth exodontia ("teeth and/or molars
have been extracted”) and (4) dental absence ("miss-
ing teeth and/or molars that have not been replaced by
prostheses").

All the variables collected were categorical variables.
The independent variable in this study was nationality,
and the dependent variables were those related to peri-
odontal disease. Age and sex were considered modifying
(or interaction) variables.
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Ethical aspects

Patient information was anonymized and deidentified
prior to analysis. The local ethics committee (the Rey
Juan Carlos University Research Ethics Committee) ruled
that no formal ethical approval was required for this
study.

Statistical methods

Descriptive statistics include the calculations of the fre-
quencies and the percentages of each of the variables.
The Shapiro—Wilk test was used to assess the normality
of the data. An analysis of missing data was carried out,
considering that variables with values lower than 10%
could be decisive for the statistical analysis, in which
case they would be excluded from the study. Missing val-
ues, recorded under the category “not recorded,” were
only used for descriptive statistics. Chi-square tests of
homogeneity were performed to evaluate the main asso-
ciations between the independent variable (nationality)
and dependent variables (bleeding gums, tooth mobility,
tooth extraction, or tooth absence). Multinomial logis-
tic regression models were constructed to evaluate the
influence of age, sex and their interaction on the main
association. The interactions of nationality and sex as
well as nationality and age were evaluated with the like-
lihood ratio test. In the case of significant results, the
interactions were included in the models. STATA® 14
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(StataCorp, College Station, TX, USA) was used for all
tests. The values were considered statistically significant
at p<0.05.

Results

All the variables collected had missing values of less than
10%. A total of 115,123 participants from the NHS-2006
(n=37,327), NHS-2011/12 (n=38,727) and NHS-2017
(n=39,069) were analyzed. In NHS-2006 cohort, immi-
grants represented 11.38% of the sample, with a similar
sex ratio (men 5.40% and women 5.98%). In the NHS-
2011/12 and NHS-2017, immigrants represented 14.39%
and 13.71% of the samples, respectively, with higher pro-
portions of women (7.53% and 7.52%, respectively) than
men. In all the surveys, the group aged 25 to 64 years
contained the highest proportions of immigrants (Figs. 1,
2).

Table 1 shows the prevalence rates and percentages
of the variables self-reported by the participants in the
Spanish and immigrant populations in the three sur-
veys: gum bleeding, tooth mobility, tooth extraction,
and missing teeth. In the NHS-2006, nationality was
significantly associated with all the variables related
to periodontal disease (p=0.000 for all). In the NHS-
2011/12, nationality was significantly associated with
tooth mobility, tooth extraction and missing teeth
(p=0.000 for all). Finally, in the NHS-2017, nationality
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was significantly associated with gum bleeding, tooth
mobility and tooth extraction (p =0.000, p =0.001 and
p=0.000, respectively).

Self-reported bleeding gums

In the NHS-2006, immigrants had higher odds of bleed-
ing gums than Spanish nationals (OR=1.65 95% CI
1.38-1.99, p=0.000). However, immigrant women
(OR=0.81, 95% CI 0.69-0.94, p =0.006) as well as immi-
grants aged 25-64 years (OR=0.61, 95% CI 0.51-0.74,
p=0.000) were less likely to have gum bleeding than
their counterparts. In the NHS-2017, immigrants aged
25-64 years (OR=0.77, 95% CI 0.62-0.96, p=0.022)
and 65 years and older (OR=0.49, 95% CI 0.29-0.82,
p=0.000) were less likely to have bleeding gums than
immigrants in the other age groups (Table 2).

Self-reported tooth mobility

In the NHS-2017, the interactions between nationality
and sex as well as nationality and age were not included
in the multinomial logistic regression model (LR =28.06,
p=0.234). The data of the immigrant cohorts in the three
surveys were not significant (Table 3).

Self-reported tooth extraction

In the NHS-2006, immigrants had higher odds of tooth
exodontia than Spanish nationals (OR=1.50, 95% CI
1.26-1.79, p=0.000). However, immigrant women
(OR=0.69, 95% CI 0.60-0.80, p=0.000) and immi-
grants aged 25-64 years (OR=0.45, 95% CI 0.38-0.54,
p=0.000) and 65 years and older (OR=0.32, 95% CI
0.21-0.48, p=0.000) were less likely to require tooth
exodontia than their counterparts. In the NHS-2011/12,
immigrants aged 25-64 years (OR=0.64, 95% CI 0.54—
0.77, p=0.000) and 65 years and older (OR=0.66, 95%
CI 0.47-0.93, p=0.017) showed a lower probability of
tooth exodontia than immigrants in the other age groups.
In the NHS-2017, immigrants aged 25-64 (OR=0.69,
95% CI 0.57-0.83, p=0.000) and 65 years and older
(OR=0.49, 95% CI 0.35-0.70, p=0.000) showed a lower
probability of tooth exodontia than immigrants in the
other age groups (Table 4).

In the NHS-2006, immigrants had higher odds of miss-
ing teeth (OR=1.44, 95% CI 1.19-1.75, p=10.000). How-
ever, immigrant women (OR=0.66, 95% CI 0.58-0.75,
p=0.000) as well as immigrants between 25 and 64 years
of age (OR=0.73, 95% CI 0.60-0.89, p=0.002) and 65
or older (OR=0.61, 95% CI 0.42-0.90, p=0.012) were
less likely to have missing teeth than their counterparts.
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Table 2 Multinomial logistic regression of the NHS-2006 (n=39,069, p=0.000) and NHS-2017 (n =39,069, p=0.000) for variable gum

bleeding
Predictors NHS-2006 NHS-2017

OR 95% Cl p value OR 95% Cl p value
Nationality
Spanish 1.00 - - 1.00 - -
Immigrant 1.65 1.38-1.99 0.000 1.09 0.87-1.36 0.460
Age
16—24 years 1.00 - - 1.00 - -
25-64 years 0.95 0.87-1.02 0.169 1.04 0.95-1.14 0.389
65 or over 040 0.36-0.44 0.000 046 0.41-0.51 0.000
Sex
Men 1.00 - - 1.00 - -
Women 1.23 1.17-1.30 0.000 1.20 1.13-1.27 0.000
Interaction: sex* nationality
Man*Spanish 1.00 - - 1.00 - -
Woman*immigrant 0.81 0.69-0.94 0.006 0.99 0.85-1.17 0.943
Interaction: age* nationality
16-24 years* Spanish 1.00 - - 1.00 - -
25-64 years*immigrant 0.61 0.51-0.74 0.000 0.77 0.62-0.96 0.022
65 or over*Immigrant 1.10 0.69-1.74 0.693 049 0.29-0.82 0.000

Table 3 Multinomial logistic regression of the NHS-2006 (n=37,327, p=0.000), NHS-2011/2012 (n=138,727, p=0.000) and NHS-2017
(n=39,069, p=0.000) for dental mobility

Predictors NHS-2006 NHS-2011/2012 NHS-2017

OR 95% Cl p value OR 95% ClI p value OR 95% ClI p value
Nationality
Spanish 1.00 - - 1.00 - - 1.00 - -
Immigrant 0.97 0.56-1.66 0.899 1.22 0.66-2.24 0.520 0.87 0.75-1.00 0.055
Age
16-24 years 1.00 - - 1.00 - - 1.00 - -
25-64 years 327 2.64-4.05 0.000 3.81 2.92-4.96 0.000 361 2.81-4.64 0.000
65 or over 5.75 4.62-7.17 0.000 7.71 5.89-10.09 0.000 511 3.95-6.62 0.000
Sex
Men 1.00 - - 1.00 - - 1.00 - -
Women 1.05 0.96-1.13 0.280 1.12 1.02-1.22 0.013 1.03 0.94-1.13 0462
Interaction: sex* nationality
Man*Spanish 1.00 - - 1.00 - - NA NA NA
Woman*Immigrant 0.97 0.72-1.30 0.822 0.81 0.61-1.09 0.170 NA NA NA
Interaction: age* nationality
16 to 24 years* Spanish 1.00 - - 1.00 - - NA NA NA
25-64 years* Immigrant 0.73 042-1.27 0.270 0.57 0.31-1.05 0.072 NA NA NA

65 or over*Immigrant 1.18 0.58-2.40 0.644 0.70 0.34-1.44 0.332 NA NA NA
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Table 4 Multinomial logistic regression of the NHS-2006 (n=37,327, p=10.000), NHS-2011/2012 (n=38,727, p=0.000) and NHS-2017

(n=139,069, p=0.000) for dental tooth extraction

Predictors NHS-2006 NHS-2011/2012 NHS-2017

OR 95% ClI p value OR 95% Cl p value OR 95% ClI p value
Nationality
Spanish 1.00 - - 1.00 - - 1.00 - -
Immigrant 1.50 1.26-1.79 0.000 0.94 0.78-1.12 0473 1.14 0.95-1.37 0.169
Age
16-24 years 1.00 - - 1.00 - - 1.00 - -
25-64 years 6.35 5.89-6.84 0.000 6.20 5.75-6.69 0.000 7.12 6.60-7.68 0.000
65 or over 16.42 14.83-18.19 0.000 14.70 13.33-16.20 0.000 23.25 20.98-25.76 0.000
Sex
Men 1.00 - - 1.00 - - 1.00 - -
Women 1.38 1.31-146 0.000 1.09 1.04-1.15 0.001 1.06 1.00-1.12 0.038
Interaction: sex* nationality
Man*Spanish 1.00 - - 1.00 - - 1.00 - -
Woman*Immigrant 0.69 0.60-0.80 0.000 0.99 0.87-1.12 0.834 1.04 091-1.19 0.529
Interaction: age* nationality
16-24 years* Spanish 1.00 - - 1.00 - - 1.00 - -
25-64 years* Immigrant 045 0.38-0.54 0.000 0.64 0.54-0.77 0.000 0.69 0.57-0.83 0.000
65 or over*Immigrant 032 0.21-048 0.000 0.66 0.47-0.93 0.017 049 0.35-0.70 0.000

Table 5 Multinomial logistic regression of the NHS-2006 (n= 37,327, p=0.000) and NHS-2011/2012 (n=38,727, p =0.000) for missing

teeth
Predictors NHS-2006 NHS-2011/2012

OR 95% Cl p value OR 95% Cl p value
Nationality
Spanish 1.00 - - 1.00 - -
Immigrant 144 1.19-1.75 0.000 1.30 1.07-1.59 0.008
Age
16-24 years 1.00 - - 1.00 - -
25-64 years 3.99 3.64-4.38 0.000 557 5.09-6.09 0.000
65 or over 294 2.66-3.25 0.000 587 5.32-6.46 0.000
Sex
Men 1.00 - - 1.00 - -
Women 1.22 1.17-1.28 0.000 093 0.89-0.97 0.002
Interaction: sex* nationality
Man*Spanish 1.00 - - 1.00 - -
Woman*immigrant 0.66 0.58-0.75 0.000 1.10 0.98-1.24 0.110
Interaction: age* nationality
16-24 years* Spanish 1.00 - - 1.00 - -
25-64 years*immigrant 0.73 0.60-0.89 0.002 0.60 049-0.73 0.000
65 or over*immigrant 0.61 0.42-0.90 0.012 0.67 0.49-0.90 0.009
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In the NHS-2011/12, immigrants had higher odds of
missing teeth than Spanish nationals (OR=1.30, 95%
CI 1.07-1.59, p=0.008). However, immigrants 25 to
64 years of age (OR=0.60, 95% CI 0.49-0.73, p=0.000)
and 65 years and older (OR=0.67, 95% CI 0.49-0.90,
p=0.009) were less likely to have missing teeth than
immigrants in the other age groups (Table 5).

Discussion

The main findings of this study showed that among the
self-reported variables of periodontal disease, there was a
similar proportion of gum bleeding between immigrants
(between 16 and 23%) and Spanish nationals (between 17
and 21%). The same result was observed for dental mobil-
ity, in which immigrants (between 4 and 5%) and Spanish
nationals (between 5 and 8%) presented similar propor-
tions. The multivariate model showed that in the 2006
survey, immigrants reported bleeding 1.65 times more
frequently than Spanish participants. However, the inter-
actions between immigrant status and female sex as well
as immigrant status and age 25—64 years behaved as pro-
tective factors against bleeding gums. On the other hand,
in the 2017 survey, immigrants did not have increased
odds of bleeding gums, and in this case, the interaction
between immigrant status and age 65 years or older acted
as a protective factor.

For dental mobility, the regression models did not show
significant associations with the sociodemographic pre-
dictor variables such as age and sex and their interactions
with nationality.

There was a high proportion of immigrants aged
between 25 and 65 years; this result coincides with those
of other studies in which the migration of people of
working age to other countries is frequent [23, 24].

A strength of our study is the good representative-
ness of the sample in Spain due to the large sample size
included in the three surveys. In addition, sociodemo-
graphic variables, age and sex were controlled for, as they
had possible confounding effects on nationality and vari-
ables related to the presence or condition of periodontal
disease.

Another strength was the evaluation among the
national population and immigrants in different age
groups and different surveys, which shows a certain trend
in the evolution of the periodontal disease in immigrants.

There are several limitations in our study. First, this
study employed a cross-sectional design; therefore,
causal relationships between the variables could not be
established. Consequently, the results should be interpre-
tated with caution [25].

Second, the countries of origin of all the participants
included in the immigrant cohort were not considered.
This can introduce bias, as different cultural factors can
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influence the outcomes in this group. Other surveys
carried out in populations in Spain report an increased
probability of gum bleeding in Moroccan women
(OR=3.61; 95% CI 1.83-7.15) [26]. Since this study
included a global sample of immigrants, cultural sub-
group analyses could not be performed.

Third, the data sources were self-reported surveys.
Other studies recently carried out in Spain where
periodontitis is self-reported in a much smaller sam-
ple size (231 participants [8] and 112 participants [7])
were possible to validate the results with a full-mouth
periodontal examination. On the other hand, some
studies suggest that the information obtained from
self-reported questionnaires may be strongly influ-
enced by educational level and other socioeconomic
characteristics [27]. In our case, due to the large sample
size, the results of the respondents were not validated
in a clinical examination. Nor were validated surveys
used, and the biases of the generalized participation
of any person should be considered. It must be taken
into account that the objective of the surveys in our
study arises within the health policies of our country
to have indicators to achieve adequate planning and
adoption of public health measures. Therefore, the par-
ticipants’ questions arise from the need to collect infor-
mation that any person can answer about the state of
their teeth and molars. The generalization of National
Health Surveys has already been used in other studies
published in Spain where the association between peri-
odontal disease and chronic obstructive pulmonary dis-
ease was evaluated [25].

Finally, in relation to the variables studied, only some
sociodemographic factors, such as sex and age, were
controlled for, but there may be others that influence
oral health, such as smoking [28, 29], psychological
stress [29], diabetes, pregnancy [30], menopause, rheu-
matoid arthritis, systemic lupus erythematosus [31],
vitamin C consumption [32, 33] or other nutritional
factors [33, 34]. Other self-reported surveys to evalu-
ate periodontitis collect more factors that can influ-
ence periodontal diseases, such as sociodemographic
characteristics, oral hygiene behaviors, and peri-
odontal measurements [9, 10]. In relation to the vari-
ables selected to describe the presence of periodontal
disease, the absence of other measurements, such as
probing depth or the presence of bone loss [35], which
would aid in a more precise diagnosis, were not pro-
vided, so there may be a bias related to diagnosis.

The data associated with the variables tooth exodontia
and missing teeth collected should be interpreted with
caution since they may represent an indirect cause of
periodontal disease, and periodontal disease may be due
to other reasons. The percentage of tooth loss was always
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increased in the groups aged 25 and 65 years, which may
be due to a diet rich in carbohydrates and/or the pres-
ence of periodontal disease [36, 37].

Conclusion

Immigrants in Spain have a lower probability of devel-
oping signs associated with periodontal disease than
the Spanish population. In the immigrant cohort, where
this pathology is observed less frequently, female sex and
adult and elderly age ranges play essential roles.
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