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Abstract
Background Oral health needs assessment is important for oral health care planning. This study compared dental 
treatment needs between normative and sociodental needs. We also longitudinally examined the relationships of 
baseline sociodental needs measures and socioeconomic status with one-year follow up measures of use of dental 
services, dental caries, filled teeth, and oral health-related quality of life (OHRQoL).

Methods A prospective study was conducted with 12-year-old adolescents from public schools in deprived 
communities in the city of Manaus, Brazil. Validated questionnaires were used to collect adolescents’ sex and 
socioeconomic status, OHRQoL (CPQ11 − 14) and behaviours (sugar intake, frequency of toothbrushing, regular use of 
fluoridated toothpaste and pattern of dental attendance). Normative need was assessed according to decayed teeth, 
clinical consequences of untreated dental caries, malocclusion, dental trauma, and dental calculus. The relationships 
between variables were tested thorough Structural equation modelling.

Results Overall 95.5% of adolescents had normative dental treatment needs. Of these, 9.4% were classified as high 
level of propensity. Higher normative/impact need and greater propensity-related need directly predicted use of 
dental services at one-year follow up. The latter mediated the association of normative/impact need and propensity-
related need with incidence of dental caries and filled teeth. Normative/impact need and use of dental services were 
directly associated with filled teeth at one-year follow up. Poor OHRQoL at one-year follow-up was directly predicted 
by higher normative/impact need at baseline and less filled teeth at one-year follow up. Greater socioeconomic status 
was directly associated with better propensity-related need. Socioeconomic status indirectly predicted incidence of 
dental caries and filled teeth via propensity-related need and use of dental services.
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Background
The assessment of population oral health needs repre-
sents the basis for oral health care planning through pro-
viding relevant information for costs estimation, rational 
allocation of healthcare services and dental treatment 
expenses [1, 2]. Despite the improvements in popula-
tions’ oral health in several countries, oral health inequal-
ities persist as an important public health problem [3]. 
The burden of oral diseases has been increasing in most 
parts of the world, and the treatment of oral diseases is 
extremely costly for families and health systems [4]. The 
estimated worldwide expenses due to oral diseases in 
2015 totaled US$ 544.41  billion, including direct costs 
(treatments) and indirect costs (loss of productivity) [5]. 
In developing countries, the high costs of oral health 
care combined with insufficient health budget indicate 
an even worse scenario [4], resulting in a serious gap 
between population treatment needs and the available 
resources [6].

The common assumption in the organization and pro-
vision of dental care that the need for treatment should 
be normatively determined by dentists has been criti-
cized. Essentially, oral health needs assessment should 
extend beyond the narrow and limited clinical inter-
pretation of dental conditions. Other relevant factors, 
such as subjective perception of oral health and dental 
needs, individual behaviours, impact of oral health con-
ditions on daily life and well-being, and social inequali-
ties, should also be considered in dental care planning 
[1]. In addition, most normative methods for assessing 
oral health needs are considered unrealistic for dental 
services since they tend to overestimate the needs of the 
workforce and resources [2, 7].

In this context, the sociodental approach was devel-
oped as a new conceptual model to improve the current 
approaches of oral health needs assessment at popula-
tion level [1, 2, 8]. The sociodental approach is a com-
prehensive method that integrates the measurement of 
the impact of oral conditions on quality of life and pro-
pensity-related measures to adopt health-related behav-
iours with normative assessment of oral health status [1, 
2]. According to the sociodental framework, sociodental 
approach for the assessment of needs of oral health care 
is composed of the three following elements [1, 2, 8]. (1) 
Normative need (NN) evaluated through dental clinical 

measures. (2) Impact-related need (IRN) combined NN 
with an oral health-related quality of life (OHRQoL) 
measure. IRN is applied only for non-progressive oral 
conditions that are unlikely to progress and are not life 
threatening, such as malocclusion, enamel trauma, miss-
ing teeth, and periodontal diseases. (3) Propensity-related 
need is estimated by integrating IRN with propensity 
to adopt behaviours that may influence oral health and 
dental treatment outcomes. Dental treatment is recom-
mended considering the likelihood of success, using the 
best available evidence about the effectiveness of treat-
ments and the individual behavioural propensity. Individ-
uals are categorized as high, medium, and low-propensity 
need. High propensity group includes those with good 
behavioural propensity who will most benefit from treat-
ment, whereas those in the low-propensity group are at 
high risk of treatment failure. The latter group should 
initially receive intermediate or palliative treatments. In 
addition to clinical intervention, these individuals should 
receive oral health education and/or health promotion 
programs [2]. Two models of oral health care needs were 
outlined within the sociodental approach. The dental 
needs for life threatening and progressive oral conditions 
(DNLP) and the basic model for dental needs (BMDN). 
The former involves dental conditions with a high prob-
ability of progression or requiring emergency treatment, 
including dental caries, precancerous lesions, and trauma 
involving dentin/pulp. IRN is not relevant and not evalu-
ated for DNLP since these conditions need treatment 
regardless of their oral impacts [1, 2, 8].

The main purpose of the sociodental needs models 
is to overcome the limitations of using only normative 
measures for planning the provision of oral health care 
services through identifying and prioritizing those indi-
viduals who would most benefit from dental treatment 
[1, 2]. Previous studies demonstrated that dental needs 
using the sociodental approach were significantly lower 
than the normative need method when different oral 
conditions, such as dental caries, gingivitis, periodontal 
disease, dental trauma, malocclusion, and need for dental 
prosthetics were assessed in children and adults [6–11]. 
These findings suggest that subject-centred socioden-
tal needs assessment may provide a more realistic mea-
surement of need since it considers the impact of oral 

Conclusions Sociodental needs measures were related to use of dental services, dental caries, filled teeth and 
OHRQoL after one year among adolescents living in deprived communities. Adolescents with dental needs treatment 
priorities according to the sociodental approach had more filled teeth via use of dental services. Dental services 
utilisation did not attenuate the impact of normative and impact-related need on dental caries incidence and poor 
OHRQoL after one year. Our findings suggest the importance of developing oral health promotion and enhancing 
access to dental care to improve oral health of adolescents living in deprived communities.
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conditions on quality of life and the propensity to adopt 
health promoting behaviours.

To date, the sociodental needs assessment was predom-
inantly tested through cross-sectional studies as a frame-
work for assessing dental needs. Thus, it remains unclear 
whether combining normative need, impact-related 
need and propensity-related need would influence use of 
dental services, dental clinical measures and OHRQoL 
over time. Longitudinal studies testing the sociodental 
approach of dental treatment needs can contribute to 
enhance the understanding of its application and utility 
in public oral health care services. Therefore, the aims 
of the present study are to compare the dental treatment 
needs between normative and sociodental dental needs 
models among 12-year-old adolescents living in deprived 
communities. Moreover, this study also evaluate the rela-
tionships of baseline sociodental needs measures and 
socioeconomic status with one-year follow up measures 
of use of dental services, dental caries, filled teeth, and 
OHRQoL. It was hypothesized a priori that adolescents 
with greater sociodental needs and higher propensity-
needs at baseline are more likely to use dental services, 
have lower incidence of dental caries, more filled teeth 
and poor OHRQoL after one year of follow-up.

Methods
Study design and eligibility criteria
A one-year prospective longitudinal study was carried 
out in deprived communities in the eastern zone of the 
city of Manaus, Brazil, which has the poorest social indi-
cators of the city (Gini index equal to 0.440). Inclusion 
criteria were adolescents enrolled in one of the selected 
public schools and age equal to 12 years. Exclusion cri-
teria were adolescents in need of special care, with 
diagnosis of any syndrome and those using orthodontic 
appliances.

Sampling process and power
A representative sample of 12-year-old adolescents 
enrolled in the 7th grade of municipal public schools was 
selected through stratified random sampling according to 
the size of the school population in the 11 districts of the 
city. Initially, twenty-five schools were randomly selected, 
proportional to the number of schools per neighbour-
hood. Thereafter, all students aged 12 years in the 7th 
grade from all classes of the selected schools were invited 
to participate. The multilevel structure of the data was 
assessed through testing the variance and standard error 
of null multi-level models considering school as a sec-
ond-level variable. The variation of use of dental services 
at one-year follow up (P = 0.335), dental caries incidence 
at one-year follow up (P = 0.999), filled teeth incidence at 
one-year follow up (P = 0.712), and OHRQoL at one-year 
follow up (P = 0.575) were not statistically significant. 

Therefore, multilevel analysis accounting for school-level 
was not conducted.

Initially, 528 adolescents were invited to participate. Of 
them, 86 did not return the consent form or their par-
ents did not agree with their participation, resulting in 
a sample 442 adolescents (baseline response rate = 76%). 
Twenty-seven adolescents were excluded due to the use 
of orthodontic appliances. Thus, the sample size at base-
line included 415 adolescents. One-year follow-up data 
collection involved 334 adolescents, respectively (reten-
tion rate = 80.5%). A study with 334 participants would 
lend a power of 90% to estimate a structural equation 
model involving 5 observed variables and 2 latent vari-
ables considering a significance level of 5% and signifi-
cant effects of 0.19 [12].

Data collection
Adolescents completed self-administered questionnaires 
in 2016 to collect baseline data on sex, OHRQoL and oral 
health-related behaviours, including sugar intake, fre-
quency of toothbrushing, and regular use of fluoridated 
toothpaste. Baseline information on socioeconomic sta-
tus and pattern of dental attendance were collected from 
their parents/guardians using structured questionnaires.

Clinical oral examinations were performed by nine 
trained and calibrated dentists, using dental plain mir-
ror (Duflex ®) and a ball-end community periodontal 
index probe (Stainless ®) under natural light in a sitting 
position. All adolescents performed oral hygiene under 
supervision before dental examinations. Number of 
decayed teeth, number of filled teeth, clinical conse-
quences of untreated dental caries, malocclusion, dental 
trauma, and dental calculus were registered at baseline. 
Use of dental services, OHRQoL, dental caries and filled 
teeth were also collected at one-year follow up. The data 
was collected in a private room in the schools.

Baseline measures
Sociodental need assessment
In this study, sociodental needs assessment was com-
posed of NN, IRN and propensity-related need to test 
the DNLP and BMD models. Decayed teeth and clini-
cal consequences of untreated dental caries were used 
in the DNLP model. Number of decayed permanent 
teeth and number of teeth with clinical consequences of 
untreated dental caries were evaluated using the decayed 
component of the Decayed, Missing and Filled Teeth 
Index (DMFT) [13] and the pulpal involvement (P/p), 
ulceration caused by dislocated tooth fragments (U/u), 
fistula (F/f ) and abscess (A/a) (PUFA/pufa) index [14], 
respectively.

The BMDN applies to dental conditions that are less 
likely to progress or cause adverse health consequences 
in the absence of treatment [2]. Malocclusion, dental 
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trauma without dentin/pulp involvement, and dental cal-
culus were used to assess NN of BMDN in the present 
study. Malocclusion was assessed using the Dental Aes-
thetics Index (DAI) [15]. Adolescents with malocclusion 
were those with DAI score ≥ 26, including those in the 
following categories: definite malocclusion, severe mal-
occlusion, and very severe or handicapping malocclusion 
[16]. Dental trauma without dentin/pulp involvement 
was assessed using a modified version of the O’Brien 
trauma index [17]. Dental calculus was assessed accord-
ing to the modified Community Periodontal Index (CPI). 
Each tooth in an upper quadrant randomly selected using 
a randomization table and the contralateral lower quad-
rant were examined to register the presence or absence 
of dental calculus. The participants were considered with 
NN if at least one of the following dental clinical mea-
sures was registered: ≥ 1 decayed tooth, ≥ 1 tooth with 
clinical consequences of untreated dental caries, maloc-
clusion (DAI score ≥ 26), ≥ 1 tooth with dental trauma, 
and/or ≥ 1 tooth with dental calculus.

Impact-related need was assessed using the vali-
dated version of the Child Perceptions Questionnaire 
(CPQ11 − 14) impact short form for Brazilian population 
[18]. CPQ11 − 14 consists of 16 items grouped into four 
dimensions: oral symptoms, functional limitation, emo-
tional state, and social well-being. Each item is assessed 
using a four-point Likert scale with following response 
options: 0 = never, 1 = once or twice, 2 = sometimes, 
3 = often, 4 = every day or almost every day. The total 
score is obtained by summing all items, which may range 
from 0 to 64. The higher the CPQ11 − 14 the greater the 
impact of oral health on quality of life. Impact-related 
need was registered for participants who responded 
‘often’ or ‘every day or almost every day’ in at least one 
CPQ11 − 14 item.

Propensity-related need was assessed based on four 
oral health-related behaviours: frequency of daily sugar 
intake (0–3, 4–5, 6 or more times a day) [19], frequency 
of tooth brushing (twice or more times a day, once a day, 
not every day), use of fluoridated toothpaste (yes, no) and 
pattern of dental attendance (last dental visit within the 
last 12 months, last dental visit between two and three 
years, last dental visit more than three years ago) [2, 8]. 
Adolescents with a frequency of sugary foods/drinks 
from 0 to 3 times a day, frequency of tooth brushing 
twice or more times a day, use of fluoridated toothpaste 
and at least one dental visit in the last 12 months were 
classified as having a high behavioural propensity. Ado-
lescents with medium behavioural propensity were those 
who answered at least one item at a moderate level and 
none at a poor level. Adolescents were classified as hav-
ing a low propensity if at least one item was answered at a 
poor level [2, 8].

Sociodental dental needs assessment is a sequential 
integrated process for three levels of treatment needs 
measurement combining NN, IRN, and propensity-
related needs supported by theoretical framework [1, 2, 
8]. The first level is NN assessment according to DNLP 
and BMDN models. Then, IRN is assessed by integrat-
ing NN with subjective perceptions assessment using an 
OHRQoL measure in the second level. Individuals with 
NN and impacts of oral health on quality of life have IRN 
and should be prioritized. Those with NN and no impacts 
of oral conditions on quality of life should receive den-
tal health education with the aim to improve their health 
behaviours. They may follow the treatment pathway and 
follow the propensity-related needs based on individual’s 
behavioural propensity according to the third level of 
measurement. People are categorized into high, medium 
and low levels of propensity-related needs. Then, avail-
able dental treatments and oral health care may be avail-
able for the different groups [1].

Socioeconomic status
Socioeconomic status was measured according to 
house crowding, number of goods in the household and 
monthly family income. House crowding was computed 
by dividing the number of people living in the house-
hold by the number of rooms in the house. Number of 
goods was measured according to the presence of eleven 
durable goods in the household. Monthly family income 
was the sum of all kinds of earnings (e.g. wages, pen-
sions) of all family members living in the household in 
the last month. Income was registered in Brazilian mini-
mum wages (BMWs) in 2016 using the following cat-
egories: 1 = up to half BMW, 2 = between half BMW and 
one BMW, 3 = more than one BMW. One BMW corre-
sponded to R$ 881.00 Brazilian reais (U$ 271.00) in 2016.

Follow-up data collection
Adolescents were invited to participate in the follow-up 
assessment one year after baseline data collection. They 
were asked to inform whether they have visited a den-
tist for any reason during the last year and complete the 
CPQ11 − 14 questionnaire. Furthermore, they were re-
examined for dental caries and number of filled teeth in 
the schools using the same dental exam protocol used 
in the initial examination. Dental caries incidence was 
evaluated according to the number of new decayed teeth, 
which was computed according to the number of ‘healthy 
teeth’, ‘filled teeth without caries’, and ‘teeth with sealant’ 
at baseline and coded as ‘decayed’ and ‘filled teeth with 
caries’ at one-year follow up. The difference on the num-
ber of ‘filled teeth without caries’ between one-year fol-
low up and baseline was used to measure the incidence of 
filled teeth.
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The participants’ schools and classes registered at base-
line were used to reach them at one-year follow up. Those 
who were not found in their classes after at least three 
attempts were contacted using the telephone number 
obtained at baseline interview.

Theoretical model
The conceptual framework of this study was based on the 
components of the sociodental system of needs assess-
ment for dental needs and socioeconomic inequalities 
and their potential influence on use of dental services and 
oral health outcomes [1, 2, 8] (Fig.  1). According to the 
theoretical model, higher sociodental needs assessment 
combining normative need and impact-related need at 
baseline, and greater propensity-related need at baseline 
were expected to directly predict higher use of dental 
services, lower dental caries incidence, higher filled teeth 
incidence and worse OHRQoL at one-year follow-up. It 
was also hypothesized that better socioeconomic status 
at baseline, assessed through house crowding, number 
of goods in the household and monthly family income, 
would predict lower sociodental needs at baseline, better 
propensity-related needs at baseline, higher use of dental 
services, lower dental caries incidence and higher inci-
dence of filled teeth at one-year follow-up. In addition, 
it was expected that use of dental services after one-year 
follow up would mediate the relationships of sociodental 
needs and propensity-related at baseline with dental car-
ies incidence, filled teeth incidence and OHRQoL at one-
year follow-up.

Pilot study and clinical calibration
A pilot study was conducted involving ten adolescents 
who did not participate in the main study. Examiners 
were four dentists at baseline and five dentists at one-
year follow up. Inter- and intra-examiner calibration for 

dental clinical examination tested the reliability of DMFT 
index, PUFA/pufa and DAI by performing two examina-
tions on each adolescent within a one-week interval. The 
adolescents also completed the questionnaires to verify 
the understanding of the items used to evaluate health-
related behaviours and OHRQoL. During the main study, 
10% of participants were randomly re-examined to assess 
the reliability of the data. The reproducibility of instru-
ments and questionnaires was evaluated using kappa 
coefficient for categorical variables and Intraclass Corre-
lation Coefficient (ICC) for continuous variables.

The inter-examiner kappa coefficients for DMFT and 
PUFA/pufa at baseline were 0.951 and 0.730, respectively, 
and 0.796 and 0.863 at one-year follow up, respectively. 
Intra-examiner kappa coefficients for DMFT and PUFA/
pufa ranged from 0.805 to 0.753 at baseline and 0.905 and 
0.832 at one-year follow up, respectively. Inter-examiner 
agreement of DAI was performed using the consensus 
of two specialists in orthodontics with previous experi-
ence in oral health surveys as the gold standard. The 
ICC ranged between 0.833 and 0.964 for inter-exam-
iner agreement and between 0.717 and 0.979 for intra-
examiner agreement. The ICC and Cronbach’s alpha for 
CPQ11 − 14 were 0.830 and 0.812, respectively.

Data analysis
Descriptive statistical analysis was conducted using IBM 
SPSS Statistics for Windows, version 21 (IBM Corp., 
Armonk, NY, USA). Confirmatory factor analysis and 
structural equation modelling were carried out using 
Stata software, version 22.0 (Stata Corp., College Sta-
tion, USA). Sociodemographic variables were initially 
described for the baseline sample, participants who 
completed the one-year follow up and those who were 
lost during the follow up. Pearson’s chi-square test and 
Mann-Whitney test were used to compare categorical 

Fig. 1 Hypothesized theoretical model on the relationships between sociodental needs measures, socioeconomic status, use of dental services, dental 
caries, filled teeth, and oral health-related quality of life

 



Page 6 of  11Gomes et al. BMC Health Services Research          (2023) 23:605 

and continuous variables between the analytic sample 
and participants lost during one-year follow up. Par-
ticipants were distributed into four sociodental needs 
groups as follows. The “No dental conditions group” 
included adolescents without any of the oral conditions 
assessed. “BMD group” was composed of those without 
impact-related need and presenting malocclusion, at least 
one tooth with dental trauma and/or at least one tooth 
with dental calculus. “BMD with impact group” were 
adolescents with malocclusion, dental trauma and/or 
dental calculus, and impact-related need. “DNLP group” 
included participants with at least one decayed tooth 
and/or at least one tooth with clinical consequences of 
untreated dental caries.

Descriptive analysis reported the distribution of the 
study variables for the total sample and according to 
sociodental needs groups using means and standard 
deviations for continuous variables and proportions for 
categorical variables. Variables were compared between 
sociodental need groups using Pearson’s chi-square test 
and Kruskal-Wallis test for categorical and continuous 
variables, respectively. The proportion of adolescents 
with NN and propensity-related need were compared 
using the McNemar test. Moreover, the proportion of 
participants with NN for each dental condition and the 
respective impact-related need were compared using the 
McNemar test.

The measurement model involving socioeconomic 
status, OHRQoL at baseline and OHRQoL at one-year 
follow up latent variables and associated indicators was 
tested using confirmatory factor analysis. The indicators 

of socioeconomic status were monthly family income, 
house crowding and number of goods. OHRQoL indica-
tors were the scores of the CPQ11 − 14 dimensions: symp-
toms, function, emotional and social.

Structural equation modelling using Maximum like-
lihood estimation method tested the proposed con-
ceptual theoretical model and assessed the direct and 
indirect relationships between observed and latent vari-
ables (Fig.  1). The observed variables were socioden-
tal needs (1 = no dental conditions, 2 = BMD, 3 = BMD 
with impact, 4 = DNLP group), propensity-related need 
(1 = low, 2 = moderate, 3 = high), use of dental services at 
one-year follow up (1 = no, 2 = yes), incidence of dental 
caries and incidence of filled teeth after one year. First, 
model identification and fit indices of the full model 
were evaluated and adjusted. Second, non-significant 
paths were removed from the full model which was re-
estimated to obtain a statistically parsimonious model. 
Standardized root-mean- square residual (SRMR) ≤ 0.08 
and comparative fit index (CFI) ≥ 0.90 were employed to 
assess the adequacy of the measurement, full and parsi-
monious models [20]. The significance level established 
for all analyses was 5% (P ≤ 0.05).

Ethical aspects
This research was conducted in accordance with the Dec-
laration of Helsinki and approved by the Research Ethics 
Committee of the Federal University of Amazonas (Pro-
tocol No. 57273316.1.0000.5020). All parents signed a 
written informed consent form agreeing to their partici-
pation and that of their children in the study prior to data 
collection.

Results
The demographic and socioeconomic variables did 
not differ statistically between participants who com-
pleted the follow up and those lost during the follow 
up (Table  1). The one-year follow up data collection 
was completed by 334 adolescents. The distribution of 
sociodemographic data, behavioural propensity and oral 
health measures for the total sample and according to 
sociodental needs groups are presented in Table 2. Most 
of adolescents were females (56.6%), from families with 
monthly income between half and one BMW (40.1%) 
and had low behavioural propensity (58.1%). Use of den-
tal services in the follow up was reported by 57.4% of the 
participants. The average incidence of dental caries and 
filled teeth were 1.38 and 0.39, respectively. Statistically 
significant differences were found for sociodental needs 
groups with respect to decayed teeth and OHRQoL at 
baseline. More adolescents reported dental visit at one-
year follow up in the DNLP group. Incidence of den-
tal caries and incidence of filled teeth were significantly 
higher in the DNLP group. Individuals in the BMD with 

Table 1 Sociodemographic variables between participants who 
completed the one year and those lost during the follow-up
Variables Partici-

pants at 
baseline 
(N = 415)

Participants 
at one-year 
follow up 
(N = 334)

Participants 
lost during one-
year follow up 
(N = 81)

P-
Value

Baseline

Sex, n (%) 0.297a

Male 175 (42.2) 145 (43.4) 30 (37.0)

Female 240 (57.8) 189 (56.6) 51 (63.0)

Monthly fam-
ily income, 
n (%)

0.709a

≤ ½ BMW 113 (27.2) 91 (27.3) 22 (27.2)

> ½ – 1 
BMW

163 (39.3) 134 (40.1) 29 (35.8)

> 1 BMW 139 (33.5) 109 (32.6) 30 (37.0)

House crowd-
ing, mean 
(SD)

1.58 (0.94) 1.59 (0.92) 1.50 (1.02) 0.173b

Number of 
goods, mean 
(SD)

6.70 (2.58) 6.66 (2.50) 6.86 (2.89) 0.630b

P values refer Pearson’s chi-square testa and Mann-Whitney testb
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impact group had worse OHRQoL at one-year follow up 
(Table 2).

An additional file presents the distribution of partici-
pants according to NN, impact-related need, and propen-
sity-related need [see Additional file 1]. The proportion of 
adolescents with a NN for dental treatment was 95.5%, of 
which 43.6% had dental needs life-threatening and pro-
gressive oral conditions (DNLP). Of these adolescents, 
9.4% had high behavioural propensity and would be able 
to undergo immediate dental treatment. The remaining 
34.2% with low or medium behavioural propensity could 
receive education and/or oral health promotion (DHE/
OHP) along with clinical treatment. Of the 56.4% ado-
lescents within the basic model of dental needs (BMDN), 
28.2% did not have oral impacts and 28.2% had their 
quality of life affected by oral conditions. Of these, 4.1% 
had high behavioural propensity-related need and should 
be treated as initially planned. The remaining 24.1% ado-
lescents with BMD and oral impacts had medium or low 
behavioural propensity and would need DHE/OHP [see 
Additional file 1]. The proportion of adolescents with NN 
(95.5%) was statistically different from those classified as 
high-level of behavioural propensity (13.5%) (P < 0.001, 

McNemar test). In addition, the proportion of adoles-
cents with NN according to each dental condition was 
significantly different than the respective impact-related 
need. In total, NN estimates were higher than impact-
related need for dental caries (37.4% vs. 21.0%, P < 0.001), 
clinical consequences of untreated dental caries (19.5% 
vs. 12.9%), malocclusion (85.0% vs. 43.7%, P < 0.001), den-
tal trauma (17.4% vs. 8.1%, P < 0.001) and dental calculus 
(58.7% vs. 33.5%, P < 0.001).

The measurement model was assessed using confirma-
tory factor analysis for the latent variables socioeconomic 
status, OHRQoL at baseline and OHRQoL at one-year 
follow up. The items that confirmed the latent vari-
able socioeconomic status were monthly family income 
(β = 0.690), house crowding (β= -0.277) and number of 
goods (β = 0.419). The item loadings confirming the latent 
variable OHRQoL at baseline were symptoms (β = 0.617), 
function (β = 0.749), emotional (β = 0.675) and social 
(β = 0.702) and OHRQoL at one-year follow up were 
symptoms (β = 0.588), function (β = 0.682), emotional 
(β = 0.656) and social (β = 0.701) (Fig.  2). The fit indi-
ces for the measurement model were SRMR = 0.051 and 
CFI = 0.918.

Table 2 Sociodental needs groups according to sex, socioeconomic status, use of dental services, dental caries, restored teeth and 
OHRQoL
Variables Total No dental conditions BMD BMD with impact DNLP P-value
Baseline

Sex, n (%) 0.580a

Male 145 (43.4) 5 (33.3) 42 (46.7) 35 (38.9) 63 (45.3)

Female 189 (56.6) 10 (66.7) 48 (53.3) 55 (61.1) 76 (54.7)

Monthly family income, n (%) 0.578a

≤ ½ BMW 91 (27.3) 3 (20.0) 27 (30.0) 23 (25.8) 38 (27.2)

> ½ – 1 BMW 134 (40.1) 8 (53.3) 37 (41.1) 30 (33.7) 59 (42.1)

> 1 BMW 109 (32.6) 4 (26.7) 26 (28.9) 36 (40.4) 43 (30.7)

House crowding, mean (SD) 1.59 (0.92) 1.95 (1.47) 1.53 (0.90) 1.57 (0.86) 1.62 (0.89) 0.698b

Number of goods, mean (SD) 6.66 (2.50) 6.27 (2.63) 6.27 (2.52) 7.13 (2.67) 6.66 (2.32) 0.134b

Behavioural propensity, n (%) 0.458a

Low 194 (58.1) 7 (46.7) 49 (54.4) 56 (62.2) 82 (59.0)

Moderate 76 (22.8) 3 (20.0) 25 (27.8) 21 (23.3) 27 (19.4)

High 64 (19.2) 5 (33.3) 16 (17.8) 13 (14.4) 30 (21.6)

Decayed teeth, mean (SD) 0.88 (1.54) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 2.12 (1.74) < 0.001b

Filled teeth, mean (SD) 0.51 (1.04) 0.47 (0.74) 0.53 (1.08) 0.53 (1.11) 0.50 (1.00) 0.937b

OHRQoL, mean (SD) 14.42 (8.90) 10.80 (7.50) 7.70 (4.70) 19.16 (8.92) 16.10 (8.45) < 0.001b

One-year follow up

Use of dental services, n (%) 0.004a

Yes 192 (57.4) 6 (40.0) 45 (50.0) 45 (50.0) 95 (68.8)

No 142 (42.6) 9 (60.0) 45 (50.0) 45 (50.0) 43 (31.2)

Dental caries incidence, mean (SD) 1.38 (2.39) 0.93 (1.49) 1.19 (2.26) 1.26 (2.33) 1.64 (2.58) < 0.001b

Filled teeth incidence, mean (SD) 0.39 (0.94) 0.00 (0.00) 0.17 (0.46) 0.24 (0.64) 0.68 (1.26) < 0.001b

OHRQoL, mean (SD) 13.95 (8.63) 13.33 (10.44) 10.19 (6.60) 16.52 (9.44) 14.78 (8.30) < 0.001b

BMD: Basic model of dental needs in children (≥ 1 tooth with dental calculus, ≥ 1 tooth with dental trauma without pulp exposure and/or malocclusion)

DNLP: dental needs for life-threatening and progressive oral conditions (≥ 1 decayed tooth and/or ≥ 1 tooth with clinical consequences of untreated dental caries)

Oral impact: ≥ 1 item with CPQ11 − 14 score “often” or “very often”

P-values refer Pearson’s chi-square testa and Kruskal-Wallis testb
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Structural equation modeling supported the hypotheti-
cal full model with the following values: SRMR = 0.077 
and CFI = 1.000. Non-significant direct relationships 
between variables were removed and the parsimoni-
ous model was estimated reaching adequate fit indices 
(SRMR = 0.054 and CFI = 0.935).

The direct and indirect relationships estimated in the 
parsimonious model are summarized in Fig. 3. Socioden-
tal needs directly predicted greater use of dental services 
(β = 0.170), higher incidence of filled teeth (β = 0.175) and 
worse quality of life at one-year follow up (β = 0.277). 
Higher behavioural propensity was directly associated 
with greater use of dental services at one-year follow up 
(β = 0.236). Incidence of dental caries (β = 0.207) and inci-
dence of filled teeth (β = 0.213) were directly predicted 
by use of services. Higher incidence of filled teeth was 
related to better quality of life (β= -0.142). Greater socio-
economic status directly predicted better behavioural 
propensity (β = 0.222). Incidence of dental caries and inci-
dence of filled teeth were indirectly predicted by socio-
dental needs and behavioural propensity-related needs 
via use of dental services. Socioeconomic status indi-
rectly predicted incidence of dental caries and incidence 

of filled teeth via behavioural propensity-related needs 
and use of dental services (Fig. 3).

Discussion
The present longitudinal study compared the dental 
treatment needs between normative need and the socio-
dental dental needs according to life-threatening and 
progressive oral conditions (DNLP) and basic model of 
dental needs (BMDN) in 12-year-old adolescents from 
families living in deprived communities in Brazil. In addi-
tion, the influence of sociodental system of dental needs 
assessment on use of dental services, dental clinical out-
comes and OHRQoL over one year of follow up was also 
investigated.

The substantial decrease of the sociodental approach in 
the estimates of treatment needs from 95.5% (normative 
need) to 13.5% (high propensity-related need) is a con-
firmatory finding. Although almost half of the adoles-
cents (43.6%) had DNLP and would require immediate 
dental treatment, nearly 10% had high behavioural pro-
pensity and thus would be able to efficiently benefit from 
treatments. These findings are consistent with previous 
studies that suggested that normative methods of needs 
assessment overestimate the proportion of subjects in 

Fig. 2 Confirmatory factor analysis of the 3-factors 11 items (measurement model)
β: standardized coefficients (95% confidence intervals)
**Significant standardized coefficients (P < 0.01)
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need of dental treatment than the sociodental approach 
[2, 6–11]. However, evidence on the role of the socioden-
tal system of dental needs assessment on use of dental 
services and oral health outcomes over time is scarce.

The present findings partially confirmed the influence 
of sociodental needs approach on use of dental services 
and oral health measures of adolescents living in deprived 
communities. Adolescents with greater treatment needs 
according to normative need and impact-related need 
and those with higher behavioural propensity at baseline 
were more likely to use dental services and receive more 
restorative treatments over one-year period. Therefore, 
our findings support the importance of incorporating 
subjective and social measures in the assessment of oral 
health needs since the sociodental approach predicted 
dental visits and treatment for dental caries. Use of dental 
services can be influenced by demographic and socioeco-
nomic factors related to general and oral health [21, 22]. 
The findings of the present study also showed that use of 
dental services expressed adolescent’s oral health needs 
when normative measures and oral impacts were consid-
ered. However, socioeconomic status was not associated 
with use of dental services. Studies analyzing the above-
mentioned relationships over time are scarce and report 
controversial results about the direction of these relation-
ships [23].

Use of dental services was a meaningful variable in this 
study since greater sociodental needs and higher behav-
ioural propensity were associated with higher incidence 
of dental caries and filled teeth mediated by use of dental 
services. The possible positive influence of use of den-
tal services on OHRQoL was not observed in the pres-
ent study. So, the potential benefits of dental visits on 

preventing dental caries and improving OHRQoL were 
not confirmed. The use of dental services failed to pre-
vent dental caries, suggesting that attending dental visits 
are not sufficient to reduce the development of new den-
tal caries lesions in adolescents who are also at greater 
risk of future caries [24]. A recent cohort study demon-
strated that the type of dental care received can influence 
oral health outcomes as dental caries increase was more 
common among children who underwent curative treat-
ment [25]. Thus, disease-centred dental care focusing on 
curative interventions possibly predisposes the individu-
als to a dental restorative cycle. This model of dental care 
fails to recognize the contemporary understanding of 
dental caries pathogenesis and is inadequate to tackle the 
global burden of oral diseases [26]. There is no consensus 
on the impact of dental treatments and frequency of use 
of dental services on quality of life of children and ado-
lescents [27, 28]. The observational nature of this study 
might explain such findings since the types of dental 
treatments received by the participants during the one-
year follow up was not registered.

Behavioural propensity was directly related to use 
of dental services and indirectly associated with inci-
dence of filled teeth. The association between oral health 
behaviours and use of dental services was reported by 
another study that emphasized the importance of adopt-
ing healthy behaviours among children and adolescents 
as they can determine the pattern of oral diseases in the 
near future [29]. In the present study, the association 
between better socioeconomic status and higher behav-
ioural propensity is supported by previous evidence, 
reinforcing the predictive role of socioeconomic status in 

Fig. 3 Parsimonious model of associations between sociodental needs measures, socioeconomic status, use of dental services, dental caries, filled teeth, 
and oral health-related quality of life
Sociodental needs assessment at baseline: normative need and impact-related need at baseline
Solid lines indicate standardized direct effects and dashed lines indicate standardized indirect effects
* P < 0.05; ** P < 0.01
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the adoption of health behaviours, and occurrence of risk 
factors and diseases [30].

The use of structural equation modelling was a robust 
analytical method to test the hypotheses of theoretical 
model, and to explore the simultaneous relationships 
between the variables related to the sociodental system 
of dental needs assessment, socioeconomic status, use 
of dental services, dental caries and OHRQoL over one 
year of follow up. Furthermore, the longitudinal design 
of this study supports the interpretation of the tempo-
ral relationships between variables. Nonetheless, some 
limitations must be acknowledged. First, only 12-year-old 
adolescents living in social deprivation were included. 
So, the generalization of our findings to other age groups 
and adolescents from different socioeconomic back-
grounds must be carefully proceeded. Second, oral health 
behaviours were assessed only at baseline and some par-
ticipants may have changed the investigated behaviours 
during the study period. Third, other potential predictors 
of dental services utilization, dental caries and OHRQoL, 
such as parental practices and psychosocial factors, were 
not analyzed in this study. Finally, relevant information 
related to use of dental services at one-year follow up, 
such as the reason for dental visit and the types of den-
tal treatments received during the follow up were not 
assessed.

Conclusion
The longitudinal evaluation of the sociodental approach 
on use of dental services, dental caries incidence and 
OHRQoL demonstrated that normative need combined 
with impact-related need and propensity-related need 
can provided a sound strategy for oral health treatment 
planning. Our findings also suggest that use of dental 
services was a relevant factor by which the sociodental 
needs and behavioural propensity impact on oral health 
afterwards. Access only to dental care in deprived com-
munities resulted in more filled teeth but did not pre-
vent future lesions of dental caries and did not improve 
OHRQoL.

Future interventional studies are necessary to evalu-
ate the acceptability of the sociodental approach for 
delivering oral health care as well as the benefits of the 
sociodental system to improve adolescents’ dental clini-
cal measures and subjective oral health. Investigations on 
the impact of oral health education and/or health promo-
tion programs on behavioural propensity and oral health 
outcomes are also needed.
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