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SUMMARY Socio-economic position (SEP) has not been tested as a predictor of orthodontic treatment
outcome. This study aimed to determine whether SEP can predict orthodontic treatment outcome at
the end of 1 year of active treatment. A hospital-based, prospective longitudinal design was adopted
including 145 consecutively selected 12- to 16-year-old males and females. Patients were followed-up
on a monthly basis during their orthodontic treatment with fixed appliances. After 1 year of treatment,
orthodontic treatment outcome was assessed as the amount of improvement in occlusion achieved.
Logistic regression analysis was used.

The response rate was 98.6 per cent and the dropout was 5.6 per cent. Adolescents whose mothers
were from a low social class were less likely to achieve a high improvement in occlusion than those
whose mothers were from a high social class [odds ratio (OR) = 0.1; 95 per cent confidence interval
(Cl) = 0.01-0.97; P =0.047). Adolescents from a low household social class were less likely to achieve a
high improvement in occlusion compared with their counterparts from a high household social class
(OR = 0.2; 95 per cent Cl = 0.07-0.79; P = 0.019). The father’s social class, parental education, and
employment status were not significantly associated with improvement in occlusion (P > 0.05). The
regression model confirmed the significance of maternal and household social class as predictors of

orthodontic treatment outcome at the end of 1 year of active treatment.

Introduction

Predicting orthodontic treatment outcome is of major
interest. Potentially £11.4 million is wasted annually due to
orthodontic treatment failure (Shaw et al, 2003). In
response to these findings, a number of studies have
attempted to investigate factors predicting orthodontic
treatment outcome. These have focused on biological,
behavioural, and health care predictors such as malocclusion
severity (Fox et al., 1997), adherence to treatment (Taylor
et al., 1996), type of appliance (O’Brien et al., 1993; Teh
et al., 2000), and clinician’s qualification (Richmond et al.,
1993).

A new approach in the medical literature has emerged to
predict different treatments outcomes using socio-economic
position (SEP). This approach highlighted socio-economic
inequality in adolescent response to cancer, cystic fibrosis,
asthma, conduct disorders, and obesity treatments
(McWhirter et al., 1983; Halfon and Newacheck, 1993;
Schechter et al., 2001; Langnase et al., 2004; Reyno and
McGrath, 2006). Adolescents of low SEP were less likely
to achieve successful treatment outcomes when compared
with their counterparts of high SEP. The relatively minor
contradictory findings reported in the literature might be
due largely to the conceptual limitation of the SEP indicators

used. SEP includes two concepts: social class (ownership or
control of resources) and social status (prestige or honour in
the community; Liberatos et al., 1988; Krieger et al., 1997).
Measuring these two concepts is challenging because they
are not directly measurable but operationalized indirectly
by a number of indicators, namely occupation, income,
education, and employment status that can be collected at
individual, household, and neighbourhood levels (Liberatos
et al., 1988). While occupation and income measure the
social class domain in the SEP, education and employment
status have no conceptual clarity concerning what they
exactly measure within the SEP. Both of these indicators
can straddle class and status domains (Liberatos et al.,
1988). Education, for example, on the one hand, is used as
a proxy measure for variables in the class domain because it
can provide qualification to acquire better occupation and
income. On the other hand, it reflects the amount of
knowledge that a person has acquired which can affect their
lifestyle and social network (status; Jacobsen and Thelle,
1988). This might explain why studies that used occupation
or income reported consistent socio-economic differences
in adolescent treatment outcomes (Walters et al., 1972;
McWhirter ef al., 1983; Reyno and McGrath, 2006) while
those that used education or employment status failed to
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show similar consistent findings (Miller-Johnson et al.,
1994; Levine et al., 2001; Gallegos-Macias et al., 2003).
Similarly, the lack of a conceptual framework underlying
the development process of the UK neighbourhood level
measures poses serious limitations (Locker, 1993) and may,
therefore, explain the contradictory findings reported in
the literature (Szklo et al., 1978; Coleman ef al., 1999;
Schillinger et al., 1999). These measures were constructed
from conditions or types of individuals subject to these
conditions, such as unemployment and children under 5
years of age (Townsend ez al., 1988). No previous study has
used SEP indicators measured at a household level in
predicting adolescent treatment outcome. This approach is
highly relevant to studies conducted on adolescents as it is
family resources and standards of living and not necessarily
parents’ individual socio-economic characteristics that
might play a major role in adolescents” health, development,
and treatment outcome (Krieger ef al., 1997).

Despite the abovementioned evidence regarding socio-
economic inequality in adolescent treatment outcomes, SEP
has not been used before to predict orthodontic treatment
preliminary or final outcome. This study aimed to test
whether SEP can predict orthodontic treatment outcome at
the end of 1 year of active treatment. It was hypothesized
that adolescents who are of low SEP are less likely to
achieve a successful orthodontic treatment outcome at the
end of 1 year of active treatment compared with those of
high SEP.

Subjects and methods

Ethical approval was obtained from the East London and
City Health Authority Local Research Ethics Committee
(REC: P3/04/Q0605/59) and written consent from the child
and a parent/guardian.

A hospital-based, prospective longitudinal design was
adopted. A minimum sample size of 126 patients distributed
into two groups was proposed to demonstrate a 2.5-fold or
greater odds ratio in explanatory variables. The level of
significance was set at 5 per cent. Assuming a maximum 15
per cent dropout, a total of 145 patients was required.

Patients commencing orthodontic treatment between
November 2004 and March 2006 and undergoing fixed
appliance therapy by specialist registrars were consecutively
selected from the Orthodontic Clinic, Barts and the London
Hospital. The inclusion criteria were male and female
patients, aged 12—16 years old, who demonstrated one or
more of the following malocclusion traits according to the
British Standards Institute (1983) definitions: upper anterior
crowding, upper anterior spacing, increased overjet, anterior
crossbite, or reverse overjet. The included malocclusion
traits were suitable for correction with fixed appliances
alone. The exclusion criteria were patients who had
previously received orthodontic treatment, required
removable or functional appliances or adjunctive orthodontic
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treatment, those with learning difficulties, or with systemic
and/or developmental disorders.

Baseline data collection was carried out before placement
of the fixed appliances. Thereafter, the patients were
followed up on a monthly basis to obtain information
related to their adherence to orthodontic treatment. After 1
year of active orthodontic treatment, outcome was measured
as the improvement in occlusion achieved. This period of
fixed appliance treatment is considered sufficient to achieve
an improvement in different malocclusion traits (Profitt
et al., 2007) and may serve as an indicator of the amount of
final improvement that could be anticipated. This is evident
since orthodontic treatment takes place in progressive
stages where the successful completion of one stage is a
predictor, and mandatory for the initiation and success of
subsequent stages (Profitt et al., 2007).

The improvement in occlusion was measured using
[the Index of Treatment Complexity, Outcome and Need
(ICON; Daniels and Richmond, 2000). The ICON’s four
components: crossbite, upper arch crowding/spacing,
anterior vertical relationship, and buccal segment antero-
posterior relationship provide a valid tool to assess
improvement in occlusion during orthodontic treatment.
The improvement formula suggested by Daniels and
Richmond (2000) was adopted and expressed as:
[pre-treatment ICON score for four components] —4 x
[1 year treatment ICON score for four components].
Orthodontic treatment outcome at the end of 1 year of active
treatment was considered successful if the patient achieved
a high improvement in occlusion (a score equal to or higher
than the median) and unsuccessful if the patient achieved a
low or no improvement in occlusion (a score lower than the
median).

Explanatory variables included SEP, demographics,
behavioural, and clinical variables. SEP was measured
using parent/guardian(s) occupation, education, and
employment status at individual and household levels.
Occupation is considered an indicator of the social class
domain of SEP. It was measured using the Standard
Occupational Classification (SOC, 2000). In the case of
an adolescent having an unemployed or retired parent/
guardian(s), the SOC (2000) does not provide any
classification. Thus, this information was considered
missing. Education and employment status are considered
indicators of social class and/or social status domains of
SEP. Education was measured by the highest qualification
obtained (Liberatos et al., 1988). Employment status
information included being employed or unemployed. If the
child came from a single-parent headed family, the SEP
information of the other parent was considered missing. At
a household level, SEP was measured by assigning the
family the SEP of the parent/guardian with the higher
position (Krieger et al., 1997). Demographic data included
age, gender, and ethnicity. Behavioural data included
patient’s adherence to orthodontic treatment in terms of
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attendance, punctuality, and appliance maintenance (Fox
et al., 1997). As adherence information was collected on a
monthly basis, a summary score for each of these three
adherence indicators was obtained. The percentages
of attended appointments, of punctual appointments, and
of appliance maintenance were calculated. A composite
adherence indicator was constructed from these adherence
indicator summary scores. Each summary score was
dichotomized into high (score 0) and low (score 1) levels.
The new scores were summed to result in a range of scores
from 0 to 3. Patients with scores 0 and 1 were considered to
have high levels of adherence while those with scores 2
and 3 were considered to have low levels. Information on
clinical variables, namely malocclusion severity/treatment
complexity, type of anterior malocclusion, type of appliance,
and clinician’s skills were also collected. Malocclusion
severity/treatment complexity was measured as proposed
by Daniels and Richmond (2000) by the pre-treatment
ICON score. The cut-off points suggested by the authors
were used to reflect mild, moderate, difficult, and very
difficult cases.

A child self-completed questionnaire was used to collect
the SEP and demographic data, while the clinicians were
asked to report child adherence on a special form. The
clinical data were collected from the child’s hospital notes
and by clinical examination.

Statistical analysis

Intra-examiner reliability was assessed and then the effect
of explanatory variables on improvement in occlusion
using simple logistic regression analysis. Explanatory
variables that were significant at the 0.2 level (Altman,
1991) were selected to enter a regression model. This step
aimed to ensure that the observed relationship between
SEP indicators and improvement in occlusion would
persist in the presence of demographic and known
predictors of orthodontic treatment outcome. This, in turn,
would confirm the significance of SEP as a predictor of
orthodontic treatment outcome at the end of 1 year of
active treatment.

Results

A response rate of 98.6 per cent was obtained, with a
dropout of 5.6 per cent. Thus, the total number of subjects
who were followed up for 1 year was 135, maintaining the
power of the study. There were no missing data due to
failure in collecting relevant information. Cohen’s
unweighted kappa coefficient for the presence of a high
versus a low/no improvement in occlusion was 1, indicating
perfect agreement.

Males comprised 33.3 per cent of the sample. The ICON
scores of improvement in occlusion ranged from —155 to
19. The mean was —37.4 + 30.8 (SD).
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The difference in improvement in occlusion between
adolescents whose mothers were from a high social class
(60.3 per cent) and those whose mothers were from a low
social class (14.3 per cent) was large and statistically
significant (P = 0.047). Adolescents whose mothers were
from a low social class were less likely to achieve a high
improvement in occlusion compared with their counterparts
whose mothers were from a high social class [odds ratio
(OR) = 0.1; 95 per cent confidence interval (CI) = 0.01—
0.97; Table 1]. The mother’s social class was more
relevant to improvement in occlusion than the father’s
social class (P = 0.047, 0.222, respectively; Table 1).
With respect to household social class, the difference in
improvement in occlusion between adolescents from a
high (58.6 per cent) and those from a low (25 per cent)
household social class was large and statistically
significant (P = 0.019; Table 1). Adolescents from a low
household social class were less likely to achieve a high

Table 1 Frequency of socio-economic indicators, odds ratios
(OR), and 95 per cent confidence intervals (95% Cls) to predict
odds of high improvement in occlusion (n = 135).

Variable Base Frequency of OR (95% CI)  P-value
high improvement
in occlusion (%)
Father’s social class
High 58 34 (58.6) 1
Low 25 11(44) 0.6 (0.22-1.43) 0.222
Missing values 52
Mother’s social class
High 58 35(60.3) 1
Low 7 1(143) 0.1 (0.01-0.97) 0.047
Missing values 70
Household social class
High 87 51(58.6) 1
Low 16  4(25) 0.2 (0.07-0.79) 0.019
Missing values 32
Father’s education
High 63 34(54) 1
Low 48 22(45.8) 0.7 (0.34-1.53) 0.396
Missing values 24
Mother’s education
High 64 34 (53.1) 1
Low 69 34 (49.3) 0.9 (0.43-1.69) 0.657
Missing values 2
Household education
High 82 43 (524) 1
Low 53 25(47.2) 0.8 (0.41-1.62) 0.550
Missing values 0
Father’s employment
Employed 83 45(54.2) 1
Unemployed 28 11(39.3) 0.5(0.23-1.31) 0.275
Missing values 24
Mother’s employment
Employed 65 36(55.4) 1
Unemployed 68 32 (47.1) 0.7 (0.36-1.42) 0.338
Missing values 2
Household employment
Employed 101 53 (52.5) 1
Unemployed 34 15 (44.1) 0.7 (0.33-1.56) 0.400
Missing values 0




266

improvement in occlusion compared with their high
household social class counterparts (OR = 0.2; 95 per cent
CI=0.07-0.79; Table 1).

With respect to the father’s, the mother’s, and housechold
education and employment status, the differences between
groups were small and not statistically significant (Table 1).

From the demographic, behavioural, and clinical
variables included in this study, ethnicity, adherence,
malocclusion severity/treatment complexity, type of
anterior malocclusion, and clinician skills were significant
at the 0.2 level (Table 2).

Two regression models were performed to confirm the
significance of the mother’s and household social class.

Table 2 Frequency of demographic, behavioural, and clinical
variables, odds ratios (OR), and 95 per cent confidence intervals
(95% Cls) to predict odds of high improvement in occlusion
(n=135).

Variable Base Frequency of OR (95% CI)  P-value
high improvement
in occlusion (%)

Age groups
12 20 11(55) 1
13 37 20(54.1) 1(0.32-3.87)  0.945
14 39 19(48.7) 0.8 (0.26-2.29) 0.648
15 and 16 39 18(46.2) 0.7 (0.24-2.07) 0.521
Missing values 0

Gender
Male 45 20(44.4) 1
Female 90 48 (53.3) 1.4 (0.70-2.93) 0.331
Missing values 0

Ethnicity
White 45 27 (60) 1
Mixed 8 7(87.5) 4.7 (0.53-41.2) 0.166
Asian 56 25 (44.6) 0.5(0.24-1.19) 0.126
Black 26 9(34.6) 0.4 (0.13-0.96) 0.042
Missing values 0

Adherence indicator
High 84 50 (73.5) 1
Low 51 18(35.3) 0.4 (0.18-0.76) 0.007
Missing values 0

Malocclusion severity/treatment complexity
Very difficult 70 37(52.9) 1
Difficult 43 17(39.5) 0.6 (0.27-1.26) 0.170
Moderate 14 8(57.1) 1.2(0.37-3.79) 0.769
Mild 8 6(75) 2.7(0.51-14.2) 0.247
Missing values 0

Type of anterior malocclusion
Two or three types 102 56 (54.9) 1
Increased overjet 14 4(28.6) 0.3 (0.10-1.12) 0.075

Anterior crossbite 13 7(53.8) 1(0.30-3.05) 0.943
Anterior crowding 6 1 (16.7) 0.2 (0.02-1.46) 0.105
Missing values 0

Type of appliance
One-arch 12 6(50) 1
Two-arch 123 62(50.4) 1(0.31-3.33)  0.979
Missing values 0

Clinician’s skills
Poor 37 12(32.4) 1
Moderate 39 17(43.6) 1.6 (0.63—4.10) 0.318
High 31 18(58.1) 2.9 (1.07-7.77) 0.036
Very high 28 21 (75) 6.3 (2.09-18.7) 0.001
Missing values 0
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Due to the high correlation between these two variables
(rho =0.918) that would cause colinearity, they could not be
added to the same model. Model 1, adjusted for ethnicity,
adherence, malocclusion severity/treatment complexity,
type of anterior malocclusion, and clinician’s skills,
confirmed the significance of the mother’s social class as a
predictor of improvement in occlusion (Table 3). Similarly,
model 2, adjusted for ethnicity, adherence, malocclusion
severity/treatment complexity, type of anterior malocclusion,
and clinician’s skills, confirmed the significance of
household social class as a predictor of improvement in
occlusion (Table 4).

Discussion

The current findings support the hypothesis that adolescents
of low SEP are less likely to achieve a successful orthodontic
treatment outcome at the end of 1 year of active treatment
compared with those of high SEP. Indeed, this finding
adds to the existing body of evidence highlighting socio-
economic inequality in adolescent response to different
treatments (McWhirter et al., 1983; Halfon and Newacheck,
1993; Schechter ef al., 2001; Langnase et al., 2004; Reyno
and McGrath, 2006).

The observed SEP differences in improvement in
occlusion depended on the SEP indicator used. The current
study replicated the findings of other investigations showing
that, among the adopted indicators, only occupation
detected SEP differences in adolescent orthodontic
treatment outcome at the end of 1 year of active treatment.
This might be largely due to the aforementioned conceptual
limitations of education and employment status.

The significance of the mother’s rather than the father’s
social class was also interesting. As mothers assume and
take more responsibility for adolescent treatment (Bregani
et al., 1978), it seems that the characteristics of the mother’s
employment play a major role in determining the extent to
which they are able to provide support in their child’s
treatment. For example, mothers from a low social class,
who are expected to have less job control and more stressful
working conditions, may be less able to take time off work
and accompany their child on his/her orthodontic treatment
visits.

Another interesting finding related to the differences
between individual and household levels of SEP indicators.
As family resources and standards of living might play a
major role in adolescent health, development, and treatment
outcome (Krieger et al., 1997), it was not surprising to find
that household social class was more significant than
parents’ individual social class. In the current study,
household social class was measured by the ‘dominance’
approach rather than the ‘cross-class’ approach. The latter
involves classifying the household by the actual SEP and
gender composition of the heads-of-household (Sorensen,
1994). However, the problems arising from selecting a valid
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Table 3 Frequency distribution, unadjusted odds ratios (OR), adjusted OR, and 95 per cent confidence intervals (95% ClIs) to predict
odds of high improvement in occlusion; Model 1 (n = 135).

Variable Base Frequency of high Unadjusted OR (95% CI) P-value Adjusted OR (95% CI) P-value
improvement in occlusion (%)

Mother’s social class

High 58 35(60.3) 1 1

Low 7 1(14.3) 0.1 (0.01-0.97) 0.047 0.1 (0.01-0.56) 0.025
Ethnicity

White 45 27 (60) 1 1

Mixed 8 7(87.5) 4.7 (0.53-41.2) 0.166 4.6 (0.14-154.09) 0.391

Asian 56 25 (44.6) 0.5 (0.24-1.19) 0.126 0.1 (0.01-0.81) 0.036

Black 26 9 (34.6) 0.4 (0.13-0.96) 0.042 0.6 (0.07-4.41) 0.591
Adherence indicator

High 84 50 (73.5) 1 1

Low 51 18 (35.3) 0.4 (0.18-0.76) 0.007 0.7 (0.11-4.98) 0.746
Malocclusion severity/treatment complexity

Very difficult 70 37 (52.9) 1 1

Difficult 43 17 (39.5) 0.6 (0.27-1.26) 0.170 0.9 (0.17-5.61) 0.971

Moderate 14 8 (57.1) 1.2 (0.37-3.79) 0.769 133.4 (0.01-1900687) 0.316

Mild 8 6 (75) 2.7(0.51-14.2) 0.247 35.7(0.11-11501.12) 0.225
Type of anterior malocclusion

Two or three types 102 56 (54.9) 1 1

Increased overjet 14 4 (28.6) 0.3 (0.10-1.12) 0.075 0.1 (0.01-6.05) 0.310

Anterior crossbite 13 7 (53.8) 1 (0.30-3.05) 0.943 0.1 (0.01-0.83) 0.042

Anterior crowding 6 1(16.7) 0.2 (0.02-1.46) 0.105 0.1 (0.01-0.5.0E+27)  0.825
Clinician’s skill

Poor 37 12 (32.4) 1 1

Moderate 39 17 (43.6) 1.6 (0.63—4.10) 0.318 2.7 (0.44-16.91) 0.284

High 31 18 (58.1) 2.9 (1.07-7.77) 0.036 17.3 (1.27-237.47) 0.033

Very high 28 21 (75) 6.3 (2.09-18.7) 0.001 107.6 (3.48-3325.38) 0.008

Table 4 Frequency distribution, unadjusted odds ratios (OR), adjusted OR, and 95 per cent confidence intervals (95% Cls) to predict
odds of high improvement in occlusion; Model 2 (n = 135).

Variable Base Frequency of high Unadjusted OR (95% CI) P-value Adjusted OR (95% CI) P-value
improvement in occlusion (%)

Household social class

High 87 51 (58.6) 1 1

Low 16 4 (25) 0.2 (0.07-0.79) 0.019 0.1 (0.02-0.60) 0.012
Ethnicity

White 45 27 (60) 1 1

Mixed 8 7(87.5) 4.7 (0.53-41.2) 0.166 2(0.26-15.42) 0.501

Asian 56 25 (44.6) 0.5(0.24-1.19) 0.126 0.2 (0.06-0.76) 0.017

Black 26 9 (34.6) 0.4 (0.13-0.96) 0.042 0.6 (0.12-2.51) 0.446
Adherence indicator

High 84 50 (73.5) 1 1

Low 51 18 (35.3) 0.4 (0.18-0.76) 0.007 0.5 (0.16-1.57) 0.236
Malocclusion severity/treatment complexity

Very difficult 70 37(52.9) 1 1

Difficult 43 17 (39.5) 0.6 (0.27-1.26) 0.170 0.1 (0.21-2.16) 0.501

Moderate 14 8 (57.1) 1.2 (0.37-3.79) 0.769 7.8 (1.03-59.43) 0.046

Mild 8 6(75) 2.7 (0.51-14.2) 0.247 7.8 (0.44-140.33) 0.163
Type of anterior malocclusion

Two or three types 102 56 (54.9) 1 1

Increased overjet 14 4 (28.6) 0.3 (0.10-1.12) 0.075 0.3 (0.04-2.55) 0.279

Anterior crossbite 13 7 (53.8) 1 (0.30-3.05) 0.943 0.1 (0.01-0.73) 0.025

Anterior crowding 6 1(16.7) 0.2 (0.02-1.46) 0.105 0.2 (0.01-3.11) 0.244
Clinician’s skills

Poor 37 12 (32.4) 1 1

Moderate 39 17 (43.6) 1.6 (0.63-4.10) 0.318 2.3 (0.63-8.54) 0.205

High 31 18 (58.1) 2.9 (1.07-7.77) 0.036 6 (1.40-25.67) 0.016

Very high 28 21(75) 6.3 (2.09-18.7) 0.001 10.5 (2.01-55.11) 0.005
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and updated method for assigning weights to heads-of-
household poses limitations (Krieger et al., 1997). The
dominance approach, adopted in this study, is proposed to
be more accurate in view of the tendency towards upward
mobility (Haug, 1973). It is more likely that a family will
function at the higher position level. In other words, a
female with a lower occupational level does not lower
the social class of the male but a female with a higher
occupational level raises the family’s social class.
However, others have questioned the validity of this
approach in the light of the different economic returns for
occupation and education between males and females
(Bose and Rossi, 1983). This may no longer be an issue in
view of recent gender occupational and income equality
being applied.

The prospective and longitudinal design of the current
study elucidated a temporal relationship between SEP and
orthodontic treatment outcome at the end of 1 year of active
treatment. Yet, drawing a causal relationship is not possible
due to the observational nature of this study. In addition,
although improvement in occlusion achieved in 1 year may
serve as an indicator of the amount of final improvement,
more profound evidence may be drawn from assessing
improvement at the end of treatment.

Finally, the clinical inability of using the ICON’s
aesthetic component due to the presence of fixed appliance
in situ did not affect the overall validity of the ICON in
measuring the corresponding aspects of improvement in
occlusion by its other four components. Since each of the
components is assigned a weighting score that was driven
from its regression coefficient, assigning the aesthetic
component as a constant of zero in the equation does
not change the regression coefficients of the other four
components (Altman, 1991). This, in turn, does not change
the weighting system to drive a mathematical final score
for these four components and reflect the amount of
improvement achieved.

Conclusions

The current study provides evidence of the importance of
the mother’s and household social class as a means to
identify adolescents who may be at risk of poor orthodontic
treatment outcome. These adolescents may need special
interventions to enhance their chances of achieving a
successful result.

Funding

UK Overseas Student Research Scheme (2004056011) and
Damascus University.

References

Altman D G 1991 Practical statistics for medical research. Chapman and
Hall, London

E. JOURY ET AL.

Bose C E, Rossi P H 1983 Gender and jobs: prestige standings of
occupations as affected by gender. American Sociological Review
48:316-330

Bregani P, Della Porta V, Carbone A, Ongari B, di Natale B 1978 Attitudes
of juvenile diabetics and their families towards dietetic regimen. In:
Laron Z, Karp M (eds.). Nutrition and the diabetic child. Vol. 7, Karger,
Basel

British Standards Institute. 1983 British standards glossary of dental terms.
BS- 4492. BSI, London

Coleman M P et al. 1999 Cancer survival trends in England and Wales,
1971-1995: deprivation and NHS region. Studies in Medical and
Population Subjects, No. 61. The Stationery Office, London

Daniels C, Richmond S 2000 The development of the index of complexity,
outcome and need (ICON). Journal of Orthodontics 27: 149-162

Fox N A, Richmond S, Wright J L, Daniels C P 1997 Factors affecting the
outcome of orthodontic treatment within the General Dental Service.
British Journal of Orthodontics 24: 217-225

Gallegos-Macias A R, Macias S R, Kaufman E, Skipper B, Kalishman N
2003 Relationship between glycemic control, ethnicity and
socioeconomic status in Hispanic and white non-Hispanic youths with
type 1 diabetes mellitus. Pediatric Diabetes 4: 19-23

Halfon N, Newacheck PW 1993 Childhood asthma and poverty: differential
impacts and utilization of health services. Pediatrics 91: 5661

Haug M R 1973 Social class measurement and women’s occupational
roles. Social Forces 52: 86-98

Jacobsen B K, Thelle D S 1988 Risk factors for coronary heart disease and
level of education. American Journal of Epidemiology 127: 923-932

Krieger N, Williams D R, Moss N E 1997 Measuring social class in US
public health research: concepts, methodologies, and guidelines. Annual
Review of Public Health 18: 341-378

Langnase K, Asbeck I, Mast M, Muller M J 2004 The influence of socio-
economic status on the long-term effect of family-based obesity
treatment intervention in prepubertal overweight children. Health
Education 104: 336-343

Levine B, Anderson B J, Butler D A, Antisdel J E, Brackett J, Laffel L M
2001 Predictors of glycemic control and short-term adverse outcomes in
youth with type 1 diabetes. The Journal of Pediatrics 139: 197-203

Liberatos P, Link B G, Kelsey J L 1988 The measurement of social class in
epidemiology. Epidemiologic Reviews 10: 87-121

Locker D 1993 Measuring social inequality in dental health services
research: individual, household and area-based measures. Community
Dental Health 10: 139-150

McWhirter W R, Smith H, McWhirter K M 1983 Social class as a
prognostic variable in acute lymphoblastic leukaemia. The Medical
Journal of Australia 2: 319-321

Miller-Johnson S, Emery R E, Marvin R S, Clarke W, Lovinger R, Martin M
1994 Parent-child relationships and the management of insulin-dependent
diabetes mellitus. Journal of Consulting and Clinical Psychology 62:
603-610

O’Brien K D, Shaw W C, Roberts C T 1993 The use of occlusal indices in
assessing the provision of orthodontic treatment by the Hospital
Orthodontic Service of England and Wales. British Journal of
Orthodontics 20: 25-35

Profitt W R, Fields H W Jr, Sarver D M 2007 Contemporary orthodontics,
4th edn. Mosby, St Louis

Reyno S M, McGrath P J 2006 Predictors of parent training efficacy for
child externalizing behaviour problems—a meta-analytic review.
Journal of Child Psychology and Psychiatry 47: 99—111

Richmond S, Andrews M, Roberts C T 1993 The provision of orthodontic
care in the GDS of England and Wales: extraction patterns, treatment
duration, appliance types and standards. British Journal of Orthodontics
20: 345-350

Schechter M S, Shelton B J, Margolis P A, Fitzsimmons S C 2001 The
association of socioeconomic status with outcomes in cystic fibrosis
patients in the United States. American Journal of Respiratory and
Critical Care Medicine 163: 1331-1337



SOCIO-ECONOMIC PREDICTORS OF ORTHODONTIC OUTCOME

Schillinger J A, Grosclaude P C, Honjo S, Quinn M J, Sloggett A, Coleman
M P 1999 Survival after acute lymphocytic leukaemia: effects of

socioeconomic status and geographic region. Archives of Disease in
Childhood 80: 311-317

Shaw W C et al. 2003 The predictive effect of sociodental measure on
co-operation with orthodontic treatment. Research programme, Reference
Number RD0/90/26, School of Dentistry, University of Manchester

Sorensen A 1994 Women, family and class. Annual Review of Sociology
20: 27-47

Standard Occupational Classification. 2000 Structure and descriptions of
unit groups. Vol. 1, Office for National Statistics, www.statistics.gov
.uk (12 September 2007, date last accessed)

269

Szklo M, Gordis L, Tonascia J, Kaplan E 1978 The changing survivorship
of white and black children with leukaemia. Cancer 42: 59-66

Taylor P J, Kerr W J, McColl J H 1996 Factors associated with the standard
and duration of orthodontic treatment. British Journal of Orthodontics
23:335-341

Teh L H, Kerr W J, McColl J H 2000 Orthodontic treatment with fixed
appliances in the General Dental Service in Scotland. Journal of
Orthodontics 27: 175-180

Townsend P, Phillimore P, Beattic A 1988 Health and deprivation:
inequality and the North. Croom Helm, London

Walters T R, Bushore M, Simone J 1972 Poor prognosis in negro children
with acute lymphocytic leukaemia. Cancer 29: 210-214



Copyright of European Journal of Orthodonticsis the property of Oxford University Press/ UK and its content
may not be copied or emailed to multiple sites or posted to alistserv without the copyright holder's express
written permission. However, users may print, download, or email articles for individual use.



