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Abstract

Objective: To determine the factors associated with the dental health services
utilization among children ages 6 to 12 in León, Nicaragua. Material and Methods:
A cross-sectional study was carried out in 1,400 schoolchildren. Using a question-
naire, we determined information related to utilization and independent variables in
the previous year. Oral health needs were established by means of a dental exami-
nation. To identify the independent variables associated with dental health services
utilization, two types of multivariate regression models were used, according to the
measurement scale of the outcome variable: a) frequency of utilization as (0) none,
(1) one, and (2) two or more, analyzed with the ordered logistic regression and b) the
type of service utilized as (0) none, (1) preventive services, (2) curative services, and
(3) both services, analyzed with the multinomial logistic regression. Results: The
proportion of children who received at least one dental service in the 12 months prior
to the study was 27.7 percent. The variables associated with utilization in the two
models were older age, female sex, more frequent toothbrushing, positive attitude of
the mother toward the child’s oral health, higher socioeconomic level, and higher oral
health needs. Conclusion: Various predisposing, enabling, and oral health needs
variables were associated with higher dental health services utilization. As in prior
reports elsewhere, these results from Nicaragua confirmed that utilization inequali-
ties exist between socioeconomic groups. The multinomial logistic regression model
evidenced the association of different variables depending on the type of service
used.
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Introduction
Dental health services utilization

represents a part of the use of
resources allocated to oral health. The
information on dental services utiliza-
tion can be obtained in diverse ways
and from a variety of sources such as
administrative reports of productivity
as well as through health surveys; this
is essential to establish effective
health policies (1). Household
surveys and specific groups studies
are two recommended methods to

collect this information, so that it
is possible to ultimately identify
demand, the factors associated, and
the health care inputs to address the
demand (2). Andersen and Newman’s
model (3), commonly used for dental
services, has three types of variables
that influence the behavior of the
individual while seeking attention are
taken into account: a) predisposing
variables, for example, sociodemo-
graphic variables, beliefs and atti-
tudes about illness, and various

aspects related to the family environ-
ment such as family structure and
number of members; b) enabling vari-
ables, for example, level of income,
medical or dental insurance, geo-
graphic accessibility, and issues
related to the organization of services
themselves, including the doctor–
patient relationship; and c) need vari-
ables, such change can be an ascribed
value from the professional point of
view (normative assessment) and/or
from the perception of the affected
individual and the family (subjective
or perceived/expressed assessment).

Only a few studies have analyzed
dental services utilization in the Latin
America context, in children of
Mexico (4,5), and adults in Brazil
(6,7), in contrast with studies under-
taken in developed countries, where
diverse variables have been found to
be associated with dental services
utilization. Building on the fact that
there is limited information available
about the oral health status of the
Nicaraguan population, the objective
of this study was to determine the
number of dental health care visits
and the type of service used in chil-
dren aged 6 to 12 living in the city of
León, Nicaragua, as well as the
factors associated.

Materials and Methods
Study Design and Selection of

Study Sample. This study complied
with the specifications of the
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protection of human subjects and
ethical regulations of participating
institutions. Data were derived from
a previously published cross-
sectional study on the oral health of
children, focusing on dental caries
(8). The subject population com-
prised of 18,574 children, 6 to 12
years old, enrolled in elementary
schools of León, Nicaragua, during
the 2002-03 school years. Through a
simple random sampling, 25 schools
were chosen. Using the same sample
strategy proposed by the World
Health Organization (9), 56 children
of each school were selected. The
final sample was distributed similarly
by age and sex: four boys and four
girls in each age group studied, for a
total of 1,400 children. The parents
provided a written consent that their
children could participate in the
study; no child had orthodontic
appliances. Only one child did not
assent to participate in the study and
was substituted by another – next
one in the roster.

Variables and Data Collection.
Our dependent variable was dental
health services utilization in the 12
months prior to data collection.
Mothers/guardians were asked if the
children had received any form of
dental care, in which case, it was
asked the frequency and type of
treatment received.

A questionnaire was used to
determine the dependent variable (if
the child had visited the dentist once,
twice, or more than twice in the pre-
vious 12 months, as well as the main
type of treatment received); it also
included questions that addressed
socioeconomic variables (schooling
and occupation of parents, size of
family), sociodemographic variables
(age and sex of children, age of
parents), and behavioral variables
(frequency of toothbrushing and
mother’s attitude toward oral health).
The latter variable has been de-
scribed previously; it addresses the
situation and interactions expected
for this type of setting (5,10,11). In
brief, the importance ascribed by the
mother/caregiver to the child’s oral
health was derived from the follow-
ing questions: a) is it important that

your child keeps his/her teeth in
good condition and b) have you ever
examined his/her teeth to ascertain if
they are healthy? Responses were
synthesized into a positive attitude
(1) if “yes” was answered to both
questions or a negative attitude (0) if
“no” was answered to any of them.

Principal components analysis
was undertaken, specifically poly-
choric correlation (12), to reduce the
dimensions of certain variables and
to construct the socioeconomic status
(SES) variable. SES was determined
by using the level of schooling and
occupation of both parents, and
were streamlined to one principal
component, which explained 47.2
percent of the variability in SES. The
component generated was divided
into SES quartiles – the first quartile
represented the group with the
lowest SES and the fourth quartile
represented the highest SES. Because
of the missing data, we were able to
ascertain SES for only 1,353 children
(96.6 percent).

Oral health needs were deter-
mined through an oral exam – details
have been previously described and
used in other studies (4,5). All sub-
jects were examined by one of two
examiners (kappa >0.85) to identify
dental caries using a flat dental mirror
and natural light. In terms of caries
detection, we used a validated index
that summarizes the presence of
lesions in the mouth by assigning the
lesions to one of four categories (13):
Type 1, pits and fissures or smooth
surfaces without softening of hard
tissue; Type 2, pits and fissures or
smooth surfaces with softening of
hard tissue; Type 3, had lost less than
two-thirds of the clinical crown of the
tooth; and Type 4, when dental tissue
lost was greater than two-thirds of the
crown of the tooth. Based on the
findings, the subject was deemed to
have a high-caries or low-caries
burden, based on the number and
size of lesion(s). The low burden
group had a maximum of four lesions
Type 1 or at least three lesions Type 2.
The high burden group had more
than four Type 1, more than three
Type 2 lesions, or one or more Type 3
and Type 4 lesions.

Data Analysis. Measures of
central tendency, dispersion, and fre-
quencies were calculated according
to variable scale measure. To identify
the independent variables associated
with dental services utilization, two
types of regression models were
used in the bivariate and multivariate
analyses. There were two identified
response variables: a) frequency of
utilization – “0” none, “1” one, or “2”
two or more, analyzed through the
ordered logistic regression model
and b) the type of service utilized –
“0” none, “1” preventive services, “2”
curative services, and “3” both types
of services, analyzed with the multi-
nomial logistic regression model. We
included in the multivariate models
those variables that yielded a signifi-
cance P < 0.20 in the bivariate analy-
ses (14). An analysis of variance
inflation factor was undertaken to
detect and, if necessary, avoid multi-
colinearity between independent
variables. Continuous independent
variables were tested to see if for
every unit increase in the indepen-
dent variable, the increment change
in the logit of the outcome was not
constant (Box–Tidwell test). Age did
not fit with this assumption because
it was dichotomized (0 = 6 and 7
years, 1 = 8 to 12 years). Both in
bivariate analyses and multivariate
analyses, the confidence intervals
were calculated with robust standard
errors, which allowed to obtain valid
estimates even in the case of corre-
lation between groups (15). This
strategy was adopted because it was
assumed that correlation existed
within schools. In the final models,
P > 0.05 and <0.10 were considered
as tendency. Programs used were
Stata 8.2 (StataCorp, College Station,
Texas, USA) and SPSS 12.0 (SPSS,
Inc., Chicago, IL, USA).

Results
The variables in the study are

described in Table 1. Mean age was
9.9 ± 2.0 years, and 50.1 percent of
the population were boys. In the
entire sample, 46.1 percent (n = 645)
had visited a dentist for any reason at
least once in their lives. In the 12
months prior to the study, only 388
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children out of 1,400 (27.7 percent;
95 percent confidence intervals =
25.4, 30.1) had received some sort of
dental care (preventive, curative, or
both). The main reason for attending
a dental appointment was curative
(65.0 percent), while 11.3 percent
received preventive care, and 23.7
percent received both types of ser-
vices at same time.

The prevalence of dental services
utilization across children’s charac-
teristics is in Table 2. The results of
the bivariate analyses are shown in
Tables 3 and 4. Of results not shown
in these tables, only the number of
children per family was associated
with dental services utilization; as a
family had more children, utilization
decreased. However, after adjusting
for other variables, the former vari-
able lost its statistical significance.

Multivariate Results
Predisposing variables. The mul-

tivariate results obtained through dif-
ferent models are shown in Tables 3
and 4. Females had a higher prob-
ability of utilizing dental services

than males; the odds ratio (OR) was
1.43 in the ordered model. In the
multinomial model, this variable
turned out to be significant for pre-
ventive services (OR = 3.01) and
curative services (OR = 1.40) but not
when children received both ser-
vices. With regard to age, the prob-
ability of utilization increased in
the older group compared to the
younger group; children >8 years of
age used more dental services than
6- and 7-year-olds. The OR for
ordered model was 1.58. Using the
estimations obtained in the multino-
mial model, for preventive services,
this variable was not significant; for
curative services, it was marginally
significant (P < 0.10), and attained a
P < 0.05 level when both services
were used (OR = 1.80).

The highest frequency of tooth-
brushing (at least once a day) was
positively associated with dental ser-
vices utilization in ordered model
models; the OR for utilizing in chil-
dren that brushed more often was
1.36 (ordered model) times those for

children that brushed fewer than
once per day. In the multinomial
model, this variable was marginally
associated with preventive services
(OR = 2.34, P = 0.073), while the OR
was not significant for those receiv-
ing curative or both types of services.
When the mother had a positive atti-
tude toward oral health, the rates of
dental visits for the child increased.
This was demonstrated in the
ordered model (OR = 1.56). How-
ever, in the multinomial model, a
positive maternal attitude was asso-
ciated with preventive services
(OR = 2.50) and for those receiving
both types of services (OR = 1.79),
although this was not the case for
curative services (P > 0.05).

Enabling variables. Children that
were in the higher SES levels (quar-
tiles 2, 3, and 4) used services more
than those in the lowest SES quartile
(ordered model, P < 0.05). When we
analyzed the dental health services
utilization by type of service, only
the highest SES quartile was asso-
ciated with preventive services
(OR = 2.49) compared to the lowest
SES level (first quartile). In contrast,
the highest three levels (quartiles 2,
3, and 4) used curative services more
than the children in the lowest SES
level. Also, higher SES levels were
more likely to receive both services.

Needs variables. Oral health
needs, determined by the examiner
in terms of caries burden, were posi-
tively associated with dental health
services utilization. That is, children
with higher caries burden used ser-
vices more than those in the lower
caries burden category (ordered
model, OR = 1.55). When the type of
service was analyzed with the multi-
nomial logistic regression model,
higher or lower caries burden were
not associated with preventive
services (P > 0.05), whereas curative
services were (OR = 1.74, P < 0.05).
The significance of the association in
those children receiving both types
of services was marginal (OR = 1.49,
P < 0.10).

Discussion
The proportion of children who

received at least one dental service

Table 1
Distribution of Sociodemographic Characteristics, Socioeconomic

Characteristics, and Oral Health Status of Children of
León, Nicaragua

Variables Frequency
Mean ± standard
deviation; (limits) Percentage

Child’s age (years) 1,400 9.99 ± 2.00; (6-12)
Mother’s age (years) 1,400 33.03 ± 6.07; (20-52)
Mother’s schooling (years) 1,400 7.86 ± 4.22; (0-21)
Father’s schooling (years) 1,353 8.03 ± 4.40; (0-21)
Family size (children) 1,400 3.12 ± 1.58; (1-12)
Sex

Boys 702 50.1
Girls 698 49.9

Toothbrushing frequency
Fewer than seven times per week 676 48.3
At least once a day 724 51.7

Attitude toward oral health
Negative 600 42.9
Positive 800 57.1

Socioeconomic status
First quartile (lower) 351 25.9
Second quartile 328 24.3
Third quartile 336 24.8
Fourth quartile (higher) 338 25.0

Caries burden
Low 693 49.5
High 707 50.5
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12 months prior to the study was
very low (27.7 percent). No other
relevant studies are available in the
biomedical literature on Nicaragua.
Within the Latin American environ-
ment, there have been few studies
documenting dental health services
utilization in the younger age groups.
One of the closest frameworks for
contrast may be supplied by reports
in children from Mexico (4,5), which
suggested that the prevalence
observed in the present study was
lower. Studies in countries that are
substantially wealthier than Nicara-
gua have reported a prevalence of 40
percent among children of similar
age in Spain (16) and over 50 percent
in the United States (17-19), includ-
ing low SES families (17), and even
72 percent for preventive care (20).

Socioeconomic disparities/in-
equalities refer to differences in

health that are systematically associ-
ated with various levels of underlying
social advantage or position in a
social hierarchy (21). While socioeco-
nomic differences in health, assessed
in terms of mortality and morbidity,
have been reported in diverse coun-
tries, less attention has been paid to
patterns of use of oral health care
services (22). Although there is scarce
scientific evidence that supports a
single time interval for dental visits
that would be universally appropri-
ate, regular visits to the dentist can
result in an improvement of oral
health status by helping to timely
detect active disease, or by limiting
sequels of an ongoing condition (23).
Furthermore, regular visits might be
an outlet to provide preventive ser-
vices, which are intuitively desirable,
although their effectiveness remains
to be established in various levels of

risk and age groups. It is not surpris-
ing that even in a less developed
country, children who had better SES
visited the dentist more frequently.
Various authors have observed
(4,5,16,24), using various socioeco-
nomic indicators, that children and
adolescents of lower SES use dental
services less often. In the present
study, we enhanced the level of
analysis detail of these phenomena
through observing different patterns
of dental health services utilization.
For example, children of the highest
SES utilized more preventive services
than those of the lowest SES, as it has
been described in other reports (25).
Likewise, it was seen that children of
the three highest SES quartiles utilized
curative dental services more often
than those of the lowest level. Davis
found that even within curative ser-
vices the patterns of utilization are
different; for example, users in the
highest SES mainly receive restorative
services, whereas those of lower SES
primarily receive extractions (26).
The findings presented here suggest
that interventions to further reduce
dental care inequalities should be
broadly targeted to reach everyone
across the SES spectrum.

Taking other sociodemographic
variables into account, our results
confirmed that females used dental
services more often than males, both
in children and in adolescents. The
percentages of utilization were
higher in the oldest age group, as it
has been noted in previous reports
(4,5,18,27). On the other hand,
toothbrushing frequency and a posi-
tive attitude toward oral health dem-
onstrated a positive relationship with
dental health services utilization
(4,5,28). It is necessary to emphasize
the fact that when the model dis-
tinguished across types of services,
toothbrushing alone (as proxy vari-
able of positive behavioral oral
health) was associated with preven-
tive services. While this is interesting
from the point of view of attitudes
and suggestive of more favorable
health behaviors, such interpretation
should be cautious. Both attitudes
and health behaviours could be
influenced by SES of individuals, and

Table 2
Prevalence of Dental Health Services Utilization by

Selected Characteristics

Variables
Preventive

only
Curative

only
Both preventive
and curative*

Predisposing factors
Child’s age

6 and 7 years 2.3 16.8 23.8
�8 years 3.5 18.5 29.3

Sex
Boys 1.9 16.5 24.9
Girls 4.4 19.5 30.5

Family size (children)
1-3 3.6 18.7 29.6
4 or more 2.0 16.3 23.1

Toothbrushing frequency
Fewer than seven times per week 1.6 16.0 23.1
At least once a day 4.6 19.9 32.0

Attitude toward oral health
Negative 1.8 15.3 21.5
Positive 4.1 20.0 32.4

Enabling variables
Socioeconomic status

First quartile (lower) 2.3 10.5 15.7
Second quartile 1.2 19.8 26.5
Third quartile 3.3 22.3 33.3
Fourth quartile (higher) 5.6 19.2 35.8

Oral health needs
Caries burden

Low 3.5 14.6 24.2
High 2.8 21.4 31.1

* Includes children that received preventive or curative care and those who received both at the
same time.
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by the prevalent customs of the
health systems and professionals
delivering clinical services. Before
final conclusions can be reached in
terms of the role of toothbrushing
being definitely linked to the use of
preventive services, studies should
be carried out to ascertain the degree
of preventive orientation of both the
Nicaraguan health system (public
and private components) and its
health care workers.

Traditionally, there have been two
measures for oral health needs: on the
one hand, the evaluations made by
the patients or their families (subjec-
tive or perceived/expressed need),
and on the other hand, those assess-
ments carried out by health personnel
(normative need). In one of the
models we used, caries burden

(which may be considered a form of
measurement of oral health need)
was associated with dental visits.
Such a relationship has been reported
by authors who adopted the point of
view of the client (17) as well as
the normative perspective (4,5) to
examine the relationship. In contrast,
in another model, we individually
analyzed the type of dental service
used and found that needs were posi-
tively associated with the use of cura-
tive services but not with preventive
services. This discrepancy could have
been because of the fact that mother/
guardians believed that the child
needed curative services, and there-
fore identified the need to bring him/
her to the dentist. Such situation
would seem less likely to occur in the
case of preventive services. Given

that the need for preventive services
could be less apparent than curative
services (29), that preventive services
may be related to noncritical clinical
situations (30), or that preventive
efforts might be deemed futile once
the active illness has already been
established (29,30), we could postu-
late that the mechanisms that promote
preventive and curative dental ser-
vices are relatively different. These
mechanisms might be modulated by
differing parental attitudes toward
dental care – as we found, more
directly in the case of preventive
services. Based on our current
understanding of this phenome-
non, we cannot offer a definitive
model encompassing all of these
mechanisms for the Nicaraguan
circumstances.

The cross-sectional design of the
current study presents a problem of
temporal ambiguity, in that both inde-
pendent and outcome variables were
studied at the same time; this is a
limitation of our investigation. The
small number of children who
received “preventive services only”
may limit the significance of the
analyses, and thus, further studies
should ideally analyze a larger popu-
lation. With regard to its strengths, our
approach offered a comparison
between diverse analytic models. In
particular, the multinomial logistic
regression offered estimators of the
variables that were in some cases
twice as large as in the other model,
thus enhancing our ability to distin-
guish between types of services. In
conclusion, the present study is an
attempt to explain the use of dental
services in a Nicaraguan child popu-
lation, utilizing the Andersen–
Newman model (3). Our results
demonstrated that predisposing and
enabling variables, as well as oral
health needs variables, are associated
with dental health services utilization.
Although the results are not surprising
and are generally in agreement with
the literature, the present findings
might support policymaking efforts
and the design of programs that offer
incentives/support for using dental
services. Designs should be under-
taken to ameliorate the barriers that

Table 3
Ordered Logistic Regression Analysis between Independent Variables
and Dental Health Services Utilization (0 = No Dental Visits, 1 = One

Time, 2 = Two or More) in the 12 Months Prior to the Study
(n = 1,353)

Variables
OR crude
(95% CI)

OR adjusted
(95% CI)

Predisposing factors
Child’s age

6 and 7 years 1† 1†
�8 years 1.37 (0.97, 2.00)n/s 1.58 (1.06, 2.35)*

Sex
Boys 1† 1†
Girls 1.31 (1.02, 1.69)* 1.43 (1.09, 1.87)**

Toothbrushing frequency
Fewer than seven times per week 1† 1†
At least once a day 1.62 (1.25, 2.09)*** 1.36 (1.04, 1.77)*

Attitude toward oral health
Negative 1† 1†
Positive 1.79 (1.25, 2.56)** 1.56 (1.10, 2.21)*

Enabling variables
Socioeconomic status

First quartile (lower) 1† 1†
Second quartile 1.98 (1.37, 2.86)*** 1.87 (1.28, 2.73)**
Third quartile 2.68 (1.87, 3.86)*** 2.54 (1.75, 3.66)***
Fourth quartile (higher) 2.95 (2.16, 4.02)*** 2.63 (1.97, 3.52)***

Oral health needs
Caries burden

Low 1† 1†
High 1.39 (1.08, 1.78)* 1.55 (1.22, 1.99)***

Note: In the bivariate tests, all variables reach the odds proportional assumption. Ninety-five
percent confidence intervals (CI) estimated with robust standard errors (clustering).
Multivariate model: odds proportional assumption X2(8) = 6.36, P = 0.6065; goodness-of-fit test
Pearson c2(242) = 252.93, P = 0.302.
* P < 0.05; ** P < 0.01; *** P < 0.001; **** P < 0.10.
† Reference category.
OR, odds ratio; n/s, not significant.
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hinder access to appropriate dental
services, as well as to decrease the
inequalities affecting the use of dental
services. Another important feature of
the present study is that it could be
used as a framework for comparison
of long-term dental health services
utilization changes in the Nicaraguan
setting.
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Attitude toward oral health
Negative 1† 1† 1† 1† 1† 1†
Positive 2.61* 2.50 (1.10, 5.68)* 1.51* 1.35 (0.90, 2.01)n/s 1.21** 1.79 (1.13, 2.83)*

Enabling variables
Socioeconomic status

First quartile (lower) 1† 1† 1† 1† 1† 1†
Second quartile 0.61n/s 0.56 (0.13, 2.39)n/s 2.16* 2.07 (1.30, 3.30)** 2.21** 2.05 (1.16, 3.62)*
Third quartile 1.82n/s 1.56 (0.60, 4.03)n/s 2.68** 2.58 (1.61, 4.12)*** 3.46*** 3.19 (1.72, 5.88)**
Fourth quartile (higher) 3.24* 2.49 (1.08, 5.75)* 2.40** 2.25 (1.44, 3.52)*** 5.05*** 4.42 (2.73, 7.16)**

Oral health needs
Caries burden

Low 1† 1† 1† 1† 1† 1†
High 0.90n/s 1.05 (0.56, 1.98)n/s 1.61** 1.74 (1.26, 2.40)** 1.23n/s 1.49 (0.94, 2.35)****

Note: 95% confidence intervals (CI) estimated with robust standard errors (clustering).
* P < 0.05; ** P < 0.01; *** P < 0.001; **** P < 0.10.
† Reference category.
ORC, odds ratio crude; ORA, odds ratio adjusted; n/s, not significant.
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