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ABSTRACT

O Objectives: The objectives of this study were to assess the validity and reliability of the Family Impact Scale (FIS) applied in

Brazilian parents after translations and cultural adaptations to Brazilian Portuguese language and to evaluate the nature and extent
to which the family functioning is compromised by the child oral conditions. Material and Methods: Parents were recruited from
general populations for pre-testing (n=20), validity (n=210) and test-retest reliability (n=20) studies. The children were examined
for dental caries, gingivitis, fluorosis and malocclusion. Results: The FIS discriminated among the categories of malocclusion and
showed good construct validity. The Cronbach’s alpha and intraclass correlation coefficients were 0.87 and 0.90, respectively.
Almost 20% of the informants reported some family impact ‘sometimes’ or ‘often/everyday’ from the child’s oral condition. Impact
on FIS domains of this frequency ranged from 13.8% for financial difficulties to 24.4% for parental or family activities. Conclusions:
The Brazilian Portuguese version of FIS is valid and reliable. The results suggest that child oral conditions have a negative impact
on the family. Further research is required, as these findings were based on cross-sectional study and convenience samples.
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INTRODUCTION

The concept of oral health-related quality of life
(OHRQoL) relates to the impact which oral health or disease
has on the individual’s daily functioning, well-being or
quality of life (QoL). To date several measures designed to
assess OHRQoL have been developed?.

There is current interest in children’s QoL!'®?!, which
includes social, psychological and functional aspects’, as
well as oral health>?. In addition, contemporary concepts
of child health refer to both the child and the family. The
American Academy of Pediatrics defines child health as ‘the
social, physical and emotional functioning of the child and,
when indicated, his or her family’. Therefore, measurement
of health-related quality of life must be from the perspective
of the child and the family”’.

Consequently, the Child Oral Health Quality of Life
Questionnaires (COHQoL), a battery of measures that
incorporates an assessment of children’s own perceptions
of the impact of oral health on life quality (Child Perceptions
Questionnaires — CPQ, . and CPQ,. . ), primary caregivers/

8-10 11-14

parents’ assessment of the impact of the child’s oral health
on the life quality of the child (Parental-Caregiver
Perceptions Questionnaire — P-CPQ), and primary
caregivers/ parents’ assessment of the impact of oral health
on family life (Family Impact Scale — FIS) were developed'>
14,17

There are several motivations for developing a FIS
version for use as a component of child health-related QoL
measure (e.g. the central role played by the family in child
health)* and testing its psychometric properties in a new
environment®'. Translating and adapting a questionnaire
developed in one country for use in another usually results
in some changes in the wording?, which facilitated the
development of a culturally relevant instrument, being a
strong point of the methodology for using an instrument in
a different setting. Preliminary studies have translated,
crosscultural adapted and confirmed the validity and
reliability of CPQ,_ %, CPQ,, ,>* and P-CPQ (T.S. Barbosa,
dta nor shown) in Brazil. The psychometric properties of
the original FIS version were tested in other countries, such
as United Kingdom' and China®, but it has not been
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validated for use in Brazil.

The objectives of this study were to assess the validity
and reliability of the FIS applied in Brazilian parents after
translations and cultural adaptations to Brazilian Portuguese
language and to evaluate the nature and extent to which the
family functioning is compromised by the child oral
conditions.

MATERIAL AND METHODS

The FIS

The FIS is included in the P-CPQ and consists of 14
items that attempted to capture the effect of a child’s oral or
oro-facial condition on four domains related to parental and
family activities (5 questions), parental emotions (4
questions), family conflict (4 questions) and family finances
(1 question) (Figure 1, column 1). The questions were asked
about the frequency of events in the previous 3 months. The
exact wording of items is: “During the past 3 months, how
often... (has there been disagreement or conflict in your
family)... because of your child’s teeth, lips, mouth or jaws”.
Response options for the four domains and the respective
scores were: ‘Never’ (scoring 0); ‘Once or twice’ (1);
‘Sometimes’ (2); ‘Often’ (3); and ‘Everyday’ or ‘Almost
everyday’ (4). A ‘Don’t know’ (DK) response was also
allowed. The FIS scores are computed by summing all of
the item scores. Scores for each of the four domains can
also be computed. Since there were 14 questions, the final
score could vary from O to 56, for which a higher score
denoted a greater degree of the impact of child’s oral
conditions on the functioning of parents-caregivers and the
family as a whole.

Parents and caregivers were also asked to give overall
or global assessments of the child’s oral health and the extent
to which the oral or oro-facial condition in question affected
the child’s overall well-being. These global ratings are
included in the P-CPQ. The questions are: “How would
you rate the health of your child’s teeth, lips, jaws and
mouth?” with a f5-point response format ranging from
‘excellent’ to ‘poor’ and “How much is your child’s overall
well-being affected by the condition of his/her teeth, lips,
jaws or mouth affect your life overall?” with a response
range from ‘not at all’ to “very much’. These ratings did not
include a DK response.

Translation and Cross-Cultural Adaptation

The screening process for cross-cultural adaptation was
conduct according to Guillemin guidelines'®. Firstly, two
Pediatric Dentists fluent in the English and Brazilian
Portuguese languages translated the questions. A conceptual,
non-literal translation was emphasized. The first author
(TSB) compared the versions, and discussed with translators
about the divergences found and a first Brazilian Portuguese
version was achieved. Then, two native English speakers,
unaware of the objectives of the study, did a back-translation
into English. Next, a committee review constituted by three
dentist researchers and the first author (TSB) compared

source and final versions, solving discrepancies and
considering cross-cultural equivalence, thus reaching the
second version.

In the pre-testing stage, a convenience sample of 20
parents, recruited from the Department of Pediatric Dentistry
(Piracicaba Dental School, State University of Campinas,
Brazil), replied to the questionnaire in order to check for
errors and deviations in the translations. Furthermore, in
each question the alternative “I didn’t understand” was added
to identify the questions not understood by the parents, i.e.
considered culturally inappropriate. The cultural equivalence
of the questionnaire was guaranteed when no question with
the alternative item had been considered “not applicable”
by 15% or more of the parents.

Validity and Reliability Testing

All parents of 8- to 14-year-old children from 5 Public
Schools of the city Piracicaba, SP, Brazil were invited to
participate in this study. Participants were 2.10 pairs of
parents and children who fulfilled the inclusion criteria and
agreed to participate. The families belonged to a low (C) or
very low (D/E) economic class in accordance with the
classification of socioeconomic status of the Associacdo
Brasileira de Empresas de Pesquisa (ABEP)'.

The parents were approached through an informative
letter, a consent form and the FIS. They were invited to
complete the FIS in their home and independently of their
children. On the next day, the researcher collected the
consent forms and the answered questionnaires from the
children at the school. For assessement of test-retest
reliability, twenty randomly selected parents were invited
to fill out a second copy of the questionnaire two weeks
later.

The exclusion criteria were the presence of a systemic
or developmental disorders that could compromise the
cognitive hability to answer the questions, and children with
inappropriate behavior and/or refusal to participate in the
evaluation of the variables observed during the clinical
examination. Children in need of dental treatment were
referred to the Pediatric Dentistry Clinics of Piracicaba
Dental School, University of Campinas, Brazil. The study
was approved by the Ethics Committee of Piracicaba Dental
School (No. 021/2006), University of Campinas, Brazil.

Data collection

Two calibrated examiners examined the children for
dental caries and malocclusion in accordance with World
Health Organization criteria®. The examinations took place
at children’s school, out of doors in daylight, but not in direct
sunlight. The dmft (sum of decayed, missing and filled teeth
in the primary dentition) and DMFT (sum of decayed,
missing and filled teeth in the permanent dentition) indices
were used to assess caries status. Malocclusion was scored
using the Dental Aesthetic Index (DAI)*, which assesses the
relative social acceptability of dental appearance by
collecting and weighting data on 10 intra-oral measurements.
This enables each individual to be placed on a dental
appearance continuum ranging from 13 (the most socially
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Original version

Brazilian Portuguese version

Response options

During the past 3 months, because
of your child’s teeth, lips, mouth or
jaws, how often...

Parental/family activity
Have you or the other parent taken

time off work?

Has your child required more
attention from you or the other
parent?

Have you or the other parent had
less time for yourselves or other
family members?

Has your sleep or that of the other
parent been disrupted?

Have family activities been
interrupted?

Parental emotions

Have you or the other parent been
upset?

Have you or the other parent felt
guilty?

Have your or the other parent

worried that your child will have
fewer life opportunities?

Have you felt uncomfortable in
public places?

Family conflict

Has your child argued with you or
the other parent?

Has your child been jealous of you

or other family members?

Has your child’s condition caused
disagreement or conflict in the
family?

Has your child blamed you or the
other parent?

Financial burden

Has your child’s condition caused
financial difficulties for your family?

Durante os ultimos 3 meses, devido
aos dentes, labios, boca ou
maxilares do seu filho (a), com que
freqUiéncia:

Atividade dos pais/familiares

Vocé ou outro membro da familia
precisou de dispensa do trabalho (ex.
dor, consultas, cirurgia)?

Seu filho(a) pediu mais sua atengédo
ou de outros da familia?

Vocé ou outro membro da familia
teve menos tempo para si mesmo
ou para familia?

Vocé ou outro membro da familia
teve o sono interrompido?

Interferiu nas atividades da familia
em casa ou em outro lugar?

Emocdes dos pais

Vocé ou outro membro da familia se
sentiu perturbado?

Vocé ou outro membro da familia se
sentiu culpado?

Vocé ou outro membro da familia se
preocupou que seu filho(a) tera
menos oportunidades na vida (ex.
para namorar, casar, ter filhos,
arrumar emprego)?

Vocé ou outro membro da familia se
sentiu desconfortavel em lugares
publicos (ex. lojas, restaurantes) com
seu filho(a)?

Conflito familiar

Seu filho(a) discutiu com vocé ou
outros da familia?

Seu filho(a) ficou com ciimes de
vocé ou de outros membros da
familia?

Causou discordancia ou conflito na
sua familia?

Seu filho(a) culpou vocé ou outra
pessoa da familia?

Dificuldade financeira

Causou dificuldades financeiras para
sua familia?

Never

Nunca

63.9

61.4

49.5

61.9

85.8

65.8

76.2

771

85.2

84.3

63.3

70.0

85.7

80.4

Once or
twice
Uma/duas
vezes

15.2

124

124

8.6

6.6

8.5

6.6

4.8

6.2

4.3

6.7

11.0

5.3

5.8

Sometimes

Algumas
vezes

19.5

19.5

26.2

21.5

7.6

17.7

16.2

8.6

7.2

10.4

21.9

15.2

8.0

8.0

Often/

everyday

Frequen-

temente/

Todos os dias

1.4

6.7

11.9

8.0

0.0

8.0

1.0

9.5

1.4

1.0

8.1

3.8

1.0

5.8

FIGURE 1- Distribution (%) of responses to the family impact items (n=210)
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acceptable) to 100 (the least acceptable), and orthodontic
treatment needs can be prioritized based in the pre-defined
categories of ‘minor/none’ (scores 13 to 25), ‘definite’ (26
to 31), ‘severe’ (32 to 35), or “handicapping’ (36 or more)°.

Before the dental examination, the examiners underwent
a calibration session between them, resulting in inter-
examiner kappa scores of 0.96 for DMFT/dmft and 0.88
for DAI scores. The intra-examiner reliability was verified
by conducting replicate examinations in 20 individuals, a
kappa score of 0.95 was obtained for DMFT/dmft and 0.97
for DAL

Data Analysis

The resulting data were analyzed with the use of SPSS
version 10.1 (SPSS Inc., Chicago, IL, USA). Means and
standard deviations were calculated for continuous data,
whereas for categorical data the respective frequencies were
considered. The zero value was assigned to each “don’t
know” (DK) response prior to the calculation of scores''.
Discriminant validity was assessed by comparing overall
and domain scores according to the child’s age, child’s
gender and the severity of the child’s oral conditions. Since
the items were scored using ordinal scale and the most of
the distributions were asymmetrical, Mann-Whitney and
Kruskal-Wallis nonparametric statistical tests were used (as
appropriate) to examine the differences between the means
of two categories or three or more categories, respectively.
To analyze construct validity, the associations between CPQ
scores and the two global indicators were determined, using
Spearman’s correlation coefficient. Internal consistency was
assessed by means of Cronbach’s alpha and test-retest
reliability by Intra-class Correlation Coefficients (ICCs)
calculated by the one-way analysis of variance random-
effects parallel model®. The alpha value was set at p<0.05.

TABLE 1- Parental informants and children characteristics

RESULTS

Characteristics of Participants

No parents/caregivers refused to participate or to
complete the questionnaire. A total of 20 parents/caregivers
participated in the pre-testing stage and 210 took part in the
study to assess validity and internal consistency reliability.
Of the latter, 20 provided data for the assessment of test-
retest reliability. The majority of the informants were the
mothers in all three phases (Table 1). A small number of the
questionnaires were completed by family members other
than parents, such as grandmothers or aunts, for those
children living without parents, due to death or abandon.

Table 1 presents the characteristics of the participants
in terms of informant, gender, age, and clinical status of the
children.

Nature and Extent of Family Impact

Although data were collected by self-completed
questionnaire, there were no missing data. Figure 1 shows
the distribution of the responses to the questionnaire. The
data indicate that, although one-fifth of parents reported
some family impact ‘sometimes’ or ‘often/everyday’, for
most parents the impacts occurred on an infrequent or
sporadic basis. Impact of this frequency on parental or family
activities, parental emotions, conflict in the family and
financial difficulties was reported by 24.4%, 17.3%, 17.3%
and 13.8% of parents, respectively.

Discriminant and Construct Validity

A clear, but not significant gradient was observed in mean
FIS scores across dental caries categories. Concerning
malocclusion, there were statistically significant differences
in overall and parental emotions scores between those who
were in the ‘minor’ category for malocclusion and the
‘severe’ and ‘handicapping’ categories (Table 2).

Pre-testing Validity Test-retest reliability
n % n % n %
Informant
Child’s mother 15 75.0 181 86.1 19 95.0
Child’s father 2 10.0 21 10.0 1 5.0
Others 3 15.0 8 3.9 0 0.0
Clinical status of children
Dental caries - - 146 69.5 - -
Malocclusion - - 79 37.6 - -
Gender of child
Boy 12 60.0 105 50.0 13 65.0
Girl 8 40.0 105 50.0 7 35.0
Age of child (years)
8-10 16 80.0 90 42.9 10 50.0
11-14 4 20.0 120 571 10 50.0

Adapted from Locker et al.”
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TABLE 2- Discriminant validity: overall and subscale scores by categories of clinical data
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FIS Domain Scores

FIS Overall Score

Financial burden

Median

Family conflict

Parental emotions

Median

Parental/family activies

Median

Mean (SD)

Median Mean (SD)

Mean (SD) Mean (SD)

Mean (SD)

Median

Dental caries
DMFT

0.2 (0.7)
0.4 (0.8)
0.7 (1.2)
0.3 (0.8)
0.5 (1.0)

0.6 (1.1)

2.0
0.0

1.6 (2.1)
1.8 (2.7)
2.1(3.2)
1.7 (2.6)
2.1 (2.6)
2.2 (3.2)

0.0

1.8 (2.3)
1.9 (2.6)
2.2 (2.5)

1.4 (2.1)

0.0
0.0

2.0

3.1 (3.6)
3.3 (3.4)
3.6 (3.3)
3.1(3.2)
3.5 (3.4)
5.0 (4.8)

2.0
5.0
3.0

0.0

0.0
0.0
0.0

0.5

0.0
1.5

0.0

0.0

2.0

1.9 (2.5)
2.6 (2.5)

0.0

3.0

—~ o~ o~ o~ o~

5.0
5.0

119

=0

53

DMFT =1 or 2

DMFT
dmft

38 6.5

155

=3

5.0
7.5
6.0

=0

36

dmft=1or2
dmft

0.0

2.0

4.0

10.3 (10.3)

19

=3

Malocclusion

0.2 (0.6)
0.4 (0.8)
0.5 (1.0)
0.8 (1.2)

0.0
0.0
0.0

1.4 (2.4)
1.7 (2.4)
2.2 (2.0)
2.8 (3.7)

0.0

1.6 (2.3)*
1.6 (2.4)
2.9 (2.4)*
2.9 (3.0)*

0.0

2.7 (3.1)
3.2 (3.4)
3.8 (3.1)
4.4 (4.1)

.7y

3.0 5.9

131

Minor/none

0.0

0.0

2.0
3.0

4.0 6.8 (7.4)
9.5 (6.1)
4.0

31

Definitive

1.5

25
25

7.5

28
20

Severe

0.0

2.0

10.6 (9.9)*

10.5

Handicapping

0.05 - - SD - standard deviation.

*p=

TABLE 3- Construct validity rank correlations between total
scale and subscales scores and global rating of oral health
and overall well-being (n=210)

Oral Health Overall Well-being
R2  P-value R P-value
Total scale 0.22 <0.001 0.30 <0.0001
Subscales
Oral
symptoms 0.16 <0.05 0.27 <0.0001
Functional
limitations 0.24 <0.001 0.34 <0.0001
Emotional
well-being 0.16 <0.05 0.18 <0.05
Social
well-being 0.16 <0.05 0.25 <0.001

a Spearmans correlation coefficient.

In relation to construct validity, there were positive
correlations between the parents and caregivers’ overall
scores and the ratings for oral health (p<0.0001) and overall
well-being (p<0.001). Positive correlations were also
observed between all subscale scores and both global ratings
(Table 3).

Internal Consistency and Test-Retest Reliability

Cronbach’s alpha for the overall scale was 0.87,
indicating very high internal consistency reliability. The
subscales demonstrated moderate to high internal
consistency reliability, as the coefficients ranged from 0.59
to 0.77 (Table 4).

The test-retest reliability was based on data from 20
parents. The ICC for the total scale was 0.90, indicating
perfect agreement, while for the subscales ICCs were 0.87
to 0.91 indicating excellent agreement (Table 4).

DISCUSSION

In this study, the Brazilian Portuguese version of the FIS
was developed, cross-culturally adapted and tested for cross-
sectional validity and reliability. In pre-testing stage, no
problems were encountered, since all parents were able to
answer all questions in the questionnaire.

The reliability of the FIS was clearly demonstrated.
Internal consistency reliability and test-retest reliability
statistics were both excellent, with a Cronbach’s alpha and
intraclass correlation coefficient of 0.87 and 0.90,
respectively (Table 4). Furthermore, the hypothesis
pertaining to construct validity was confirmed. Overall scale
scores showed significant associations with parent global
ratings of their child’s oral health and overall well-being in
the direction expected (Table 3). These data were consistent
with previous findings on validity and reliability study
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TABLE 4- Internal consistency and test-restest reliability of FIS

Internal consistency

Intraclass correlation

(Cronbach’s Alpha) coefficient (95% CI)?
n=210 n=20
Total scale (14 items) 0.87 0.90 (0.83-0.93)
Subscales
Parent/family activity (5 items) 0.77 0.76 (0.58-0.84)
Parental emotions (4 items) 0.59 0.69 (0.51-0.82)
Family conflict (4 items) 0.77 0.86 (0.70-0.89)

One-way random effect parallel model: 2 p < 0.001 for all values.

among Canadian parents'’, which showed excellent
reliability with the internal consistency (a= 0.83) and test-
retest reliability (ICC=0.80), and good construct validity.

When testing discriminant validity, a distinct differences
in both overall and parent emotion scores across the
categories of malocclusion severity was observed, whereby
those in the ‘Handicapping’ category had the highest and
those in the ‘Minor/none’ category had the lowest FIS scores,
on average. While there was an apparent difference in the
other three domains scores across the categories of
malocclusion, it did not quite reach statistical significance
(Table 2). Therefore, it was hypothesized that the parents of
children with more severe malocclusion are likely (for
example) to feel guilty, uncomfortable, worried or upset
about the child’s condition. However, in a previous study
with a Canadian population'’, malocclusion was considered
as much a financial phenomenon as emotional one. These
contradictory outcomes can be explained by the fact that
different meanings of QoL vary between and within
individuals® according to culture and education®,
contributing for distinct impacts of malocclusion on child
QoL, and consequently on the functioning of parents and
the family as a whole. These results also support the need to
test the psychometric properties of instruments in a new
environment®.

Analysis within dental caries were not statistically
significant, but also provided some evidence to suggest that
the FIS scores were associated with the severity of this
clinical condition in an expected direction (Table 2).
Therefore, studies of the relationship between the oral
conditions and the OHRQoL are subject to criticism, as a
result of the conceptual distinction between health and
disease. Whereas clinical indicators measure disease,
OHRQoL indicators concentrate on health and well-being?'®.
Consequently, although dental caries is relatively prevalent,
which is predicted in low income population?, in its early
stages it may not affect the child’s ability to perform his/her
family daily activities.

Concerning the nature and extent of family impact
resulting from child oral conditions, the present results
suggest a negative effect of these conditions on the
functioning of parents and the family as a whole (Figure 1).

These data were consistent with Locker et al.'” study, which
indicated that oral conditions affect parent and family
activities, impact on parental emotions and can result in
conflict in the family. Thus, these effects are an important
source of family distress and should be taken into account
when measuring child oral health.

CONCLUSIONS

In summary, the present study demonstrated that the
Brazilian Portuguese version of FIS had good psychometric
properties. Moreover, the results suggest that child oral
conditions have a negative impact on the family. However,
since these findings were based on cross-sectional study and
convenience sample, in order to get reliable external validity,
the outcomes could address only the descriptive and
discriminative potential of FIS and the prevalence estimates
and scores apply only to those who took part in the study.
This reveals a need for longitudinal studies to assess the
evaluative properties of the measure and larger samples
recruited from different locations to confirm and extend the
findings on family impact reported here.
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