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The impact of the oral condition of
children with sickle cell disease on
family quality of life

Abstract: The aim of this study was to assess the impact of oral
conditions of children with sickle cell disease (SCD) on their parents’
quality of life (QoL). A cross-sectional study was performed with
parents of outpatients suffering from SCD at a hematology referral
center in Belo Horizonte, MG. A qualified dentist performed an
intraoral exam. The Family Impact Scale (FIS) was used to assess the
parents” perception of QoL. The parents answered some questions
regarding sociodemographic and medical information about their
children. The dmft/DMFT score, DAI, gum bleeding and SCD severity
were evaluated in terms of their impacts on the overall mean FIS scores
and subscale scores. The chance of more frequent impacts was greater
in parents of adolescents (OR = 2.04; 95%CI = 1.2, 3.4) than of younger
children. Dental caries (dmft/DMFT > 1) had a negative impact on
the QoL of parents of younger children and adolescents (p < 0.05
and p < 0.01, respectively). Among the parents of younger children,
dental caries and SCD severity significantly affected the subscales for
parental activities (PA) and parental emotions (PE) (p < 0.01, p < 0.05,
respectively). Among parents of adolescents, dental caries (DMFT)
and severe malocclusion adversely affected the PE and PA subscales
(p < 0.01, p < 0.05, respectively). SCD severity affected the overall FIS
score among young children’s parents (p < 0.05). In conclusion, dental
caries, age and SCD severity were associated with a negative impact on
the QoL of parents of children with SCD
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Introduction

Sickle cell anemia is a genetic disease that leads to polymerization of
hemoglobin in situations of low oxygen tension, causing episodes of pain
and other systemic complications, starting about the age of 6 months.!
The severity of clinical manifestations depends on the genotype and the
environment.! The homozygous form (HBSS) is the most severe genotype.?

Oral complications have been reported but these are not as common
as other complications. Mandibular osteomyelitis, mandibular nerve
anesthesia, glossitis and gingival enlargement, pallor of mucous membranes,
and asymptomatic pulpal necrosis have all been associated with SCD.?
Increased demand for erythropoiesis may cause compensatory expansion
of the marrow spaces of the craniofacial bones. This can lead to maxillary
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protrusion with the flaring of maxillary incisor teeth,
thin border of the mandible, and increased prominence
of zygomatic and parietal bones. Conclusive evidence
is lacking on the dental caries experience of children
with sickle cell disease (SCD).* The main reason for
the relationship between dental caries and SCD seems
to be an association with poor hygiene behavior.?

Parents tend to be the primary caregivers of
children with SCD, by offering emotional support.®
The emotional well-being of parents is fundamental to
promoting a good quality of life (QoL) and the health
maintenance of children with SCD.*” However, the
task of looking after someone without being properly
prepared can cause personal and family conflicts and
even stress, embarrassment, fatigue and depression
for caregivers, and may consequently influence their
QoL.? Studies of parents of children with SCD have
found that these parents have a poor QoL, especially
regarding self-esteem, physical functioning and overall
perception of health. These impacts may be even higher
among parents than among children with SCD.

The QoL of parents can also be affected by the
oral health problems experienced by children.
Periodontal, orthodontic and orofacial conditions
can all impact the QoL of parents of healthy children.®
Most investigations into the impact of oral conditions
on QoL involve only healthy children." There are
only sparse studies assessing the oral health-related
QoL of children with sickle cell anemia,* and there
is no research on the impact of these children’s oral
health on the QoL of parents.

Therefore, the aim of this study was to assess the
impact of the oral conditions of children with SCD
on caregivers’ QoL.

Methodology

The Human Ethics Committee of the Hematology
Foundation Center of Minas Gerais (Fundagio Centro
de Hematologia e Hemoterapia de Minas - Hemominas)
approved this study. The participants’ legal guardians
signed an informed consent form.

Study population and data collection

A cross-sectional study was conducted among
children diagnosed with SCD, residing in the
metropolitan region of Belo Horizonte, aged 8 to 14 years,
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sampled from the Hemominas patient registry in Belo
Horizonte, Minas Gerais, Brazil. Parents (or alternatively,
the individual with the greatest responsibility for caring
for the patient during the course of the disease) were
invited to participate in the study.

The inclusion criteria for the children in the sample
were: not suffering from a painful crisis at the time of
the survey, having no medical conditions other than
SCD, having had no emergency dental appointment
in the past three months, willingness to undergo a
dental clinical exam, and no intellectual disability.
There were a total of 196 children aged 8 to 14 years,
residing in the metropolitan region of Belo Horizonte,
who were receiving services provided by Hemominas,
in the year 2012."> Of these, 72 were not included in the
study (3 died and 69 had mental disabilities or were
undergoing dental treatment). A total of 106 parents
and their children agreed to participate in the research
(response rate of 85.5%). Eighteen parent-child dyads
declined to participate in the study.

The research team was made up of a dentist
and four dental students. Prior to the fieldwork,
the examiner underwent a calibration and training
exercise for diagnosing oral diseases. Calibration was
performed by the clinical examination of children
who were not included in the main study. Data
analysis involved the calculation of Kappa coefficients
(K=0.89 for interexaminer and 0.92 for intraexaminer
agreement). The questionnaires were answered by
the parents of these children, and the correlation of
responses to the interviews was verified by test-retest
(Kappa value = 0.82). The recalibration of clinical exams
carried out every 2 months, consistently, achieved a
Kappa value of agreement > 0.87.

The intraoral exam was performed on each patient
using a disposable mirror, CPI probes and gauzes,
according to recommendations for oral epidemiological
surveys by the World Health Organization (WHO).?
The WHO?" standards were used to evaluate the
following: DMFT index, dental aesthetic index (DAI)
and gingival index.

The DAI assesses the aesthetic aspects of dental
occlusion and the need for orthodontic treatment
according malocclusion severity. The following
conditions were evaluated: absence of upper and
lower teeth, followed by diastema or crowding



in the upper and lower anterior segments, lower
anterior overjet, incisal overjet, open bite and molar
anteroposterior ratio. After clinical evaluation, an
equation was developed to calculate the values
obtained. It provided four possible outcomes: mild
malocclusion (DAI < 25), defined malocclusion
(DAI = 26-30), severe malocclusion (DAI = 31-35) and
very severe or disabling malocclusion (DAI > 36).”

The dental exams and interviews were carried out
in private rooms at Hemominas during the day, under
natural light, from January to July 2012. On the day
of the dental clinical exam, the parents/caregivers
were invited to answer some questions regarding
sociodemographic and medical information about
their children, and the Family Impact Scale (FIS). SCD
severity was determined based on the occurrence
of pain episodes, hospitalizations and the need for
blood transfusion in the thirty-day period prior to
the survey. The presence of diseases associated with
SCD reported by parents and confirmed by the child’s
medical records was also considered.

Family Impact Scale

The FIS is an instrument that evaluates the impact
of a child’s oral condition on family life. It is one of
the four questionnaires comprising the COHQoL
instrument developed by Jokovic et al.* It was validated
in the Brazilian Portuguese language by Goursand
et al.,”* and was shown to have good psychometric
properties. It consists of 14 items divided into four
subscales: parental / family activity (PA), parental
emotions (PE), family conflict (FC), and financial
burden (FB). The questions refer only to the frequency
of events in the 3 months prior to completion of the
instrument. The items have five response options:
‘never = 0’, ‘once or twice = 1/, ‘sometimes = 2/,
‘often = 3, and ‘every day or almost every day = 4.
The number of ‘don’t know’ responses was counted,
but they were excluded from the total FIS score for
each patient. The total FIS scores and the scores for
the individual subscales were calculated as a simple
sum of the response codes.

Data analysis
Descriptive analyses were conducted on the
children’s sociodemographic, oral and clinical
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characteristics. The parents’ responses to the FIS
were described in terms of lower frequency of impacts
(never, once/twice, sometimes) and higher frequency
of impacts (often, every day/almost every day). The
odds ratio (OR) of the impacts was calculated for
each FIS item, comparing younger children and
adolescents, and for the total FIS. The Fisher test was
used when it was not possible to calculate the OR.
The impacts of each oral condition on the overall
mean FIS scores and subscale scores were evaluated
- DMFT, DAL gum bleeding and SCD severity. The
Shapiro-Wilk test was used to perform this initial
exploratory analysis. It assessed the normality of
the distribution of values. After this procedure,
associations were tested between dependent and
independent variables, by means of univariate analysis
(Mann-Whitney test, Fisher’s exact test and chi-square
test). In addition, both simple and multivariable linear
regression was performed to determine significant
associations between FIS and predictors.

Results

A total of 56 children and 50 adolescents were
examined. The mean age was 8.9 (SD = 0.9) among
children and 12.0 (SD = 1.1) among adolescents; 55.3%
(n = 31) of children and 60.0% of adolescents were
boys. The mean values dmft/DMFT for children and
adolescents were 1.3 (SD = 2.0) and 1.4 (SD = 1.9),
respectively. The prevalence values of gingival
bleeding for children and adolescents were 16% (n=9)
and 54% (n = 27), respectively. The mean values of
DAI for children and adolescents were 32.2 (SD =10.6)
and 31.7 (SD = 10.7), respectively.

All the parents interviewed in this study (n = 106)
completed the FIS, and no questionnaire was excluded
from data analysis owing to lack of data. Most of
the questionnaires were answered by mothers (75%
from the younger children’s group and 82% from the
adolescent group). There was no significant difference
between the FIS mean reported by mothers 6.1
(SD = 6.6) and by fathers/caregiver’s 3.0 (SD = 4.2)
(results not shown).

Table 1 displays the distribution of responses to the
FIS, according to lower frequency of impacts (never,
once/twice, sometimes) and higher frequency of impacts
(often, everyday/almost every day), according to each
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Table 1. Parents’ responses to the FIS (Family Impact Scale) on the survey.

ltems of the FIS

Parental / Family activities (PA)

FIS 1 - Have you or has the other parent taken time off work?2#

FIS 2 - Has your child required more attention from you or the other parent?

FIS 3 - Have you or has the other parent had less time for yourself or

other family members?
FIS 4 - Has your sleep or that of the other parent been disrupted?*
FIS 5 - Have family activities been interrupted? 4
Parental emotions (PE)
FIS 6 - Have you or has the other parent been upset?
FIS 7 - Have you or has the other parent felt guilty?

FIS 8 - Have you or has the other parent worried that your child will

have fewer life opportunities?
FIS 9 - Have you felt uncomfortable in public places?
Family conflict (FC)
FIS 10 - Has your child argued with you or the other parent?

FIS 11 - Has your child been jealous of you or other family memberse”*

FIS 12 - Has your child’s condition caused disagreement or conflict in

the familye*
FIS 13 - Has your child blamed you or the other parent? A
Financial burden (FB)

FIS 14 - Has your child’s condition caused financial difficulties for your family2

FIS overall
Ap-value of Fisher’s exact test.
*p < 0.05.

item. The item “Have you or has the other parent been
upset?” was most frequently reported by parents of
younger children. Concern about the child having fewer
opportunities in life was the item that most often worried
parents of adolescents. Moreover, the item of parental
concern about the child being more jealous of them
or of other family members was significantly greater
among parents of adolescents (p < 0.05). Twenty-five
(3%) of the younger children's parents, and 44 (6%) of
the adolescents” parents reported higher frequency
of negative impacts on QoL, that is, a score of 3 and 4
(often, every day/almost every day) on the total FIS.

Table 2 contains the mean, the standard deviation,
the median and the range observed for the total FIS
score and for each subscale.

Table 3 shows the mean difference (in percentage)
between the total FIS and subscales, according to
specific clinical conditions. Dental caries (DMFT > 1)
was associated with a poorer QoL of parents of both
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Children’s parents Adolescents’ parents

Never/once-twice/ Never/once-twice/

sometimes Often/every day sometimes Often/every day
n (%) n (%) n (%) n (%)
55 (100) 0) 48 (96) 2 (4)
50 (91) 9) 45 (90) 5(10)
53 (96) 2 (4) 49 (98) 1(2)
56 (100) 0(0) 48 (98) 1(2)
54 (98) 1(2) 49 (100) 0(0)
49 (89) 6(11) 41 (84) 8 (16)
55 (98) 1(2) 45 (94) 3 (6)
50 (91) 5(9) 40 (82) 9 (18)
55 (98) 1(2) 45 (94) 3 (6)
53 (96) 2 (4) 46 (92) 4 (8)
53 (100) 0 (0) 44 (92) 4 (8)
56 (100) 0 (0) 50 (100) 0 (0)
55 (100) 0 (0) 49 (100) 0 (0)
53 (96) 2 (4) 46 (92) 4 (8)
748 (97) 25 (3) 645 (94) 44 (6)

younger children and adolescents (p < 0.05 and
p < 0.01, respectively). Considering the effect of each
subscale on the parents’ QoL, dental caries (DMFT) was
associated with negative impacts on parental activities
(PA) and parental emotions (PE) among parents of
younger children (p <0.01 and p < 0.05, respectively).
Dental caries (DMFT) and severe malocclusion were
associated with a negative impact on the PE and PA
subscales (p < 0.01 and p < 0.05, respectively) among
parents of adolescents. In addition, SCD severity was
associated with a negative impact on the overall FIS
(p < 0.05) among parents of younger children.

The multivariate adjusted model shows that age,
DMEFT and SCD severity were correlated with parental
QoL (p <0.05) (Table 3). The final multivariate adjusted
model is comprised of three covariates: dental caries
(DMFT), age and SCD severity. The model accounts
for 20% of the negative impact on the parents” QoL
(R square = 20%; F = 3.44; p = 0.004) (Table 4).
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Table 2. Mean, standard deviation, median, and range observed in the FIS (Family Impact Scale).

ltems of the FIS

Total FIS

Parental/family activities (PA)

FIS 1 - Have you or has the other parent taken time off work?

FIS 2 - Has your child required more attention from you or the other parent?

FIS 3 - Have you or has the other parent had less time for yourself or other family members?
FIS 4 - Has your sleep or that of the other parent been disrupted?

FIS 5 - Have family activities been interrupted?

Parental emotions (PE)

FIS 6 - Have you or has the other parent been upset?

FIS 7 - Have you or has the other parent felt guilty?

FIS 8 - Have you or has the other parent worried that your child will have fewer life opportunities?
FIS 9 - Have you felt uncomfortable in public places?

Family conflict (FC)

FIS 10 - Has your child argued with you or the other parent?

FIS 11 - Has your child been jealous of you or other family members2

FIS 12 - Has your child’s condition caused disagreement or conflict in the family2

FIS 13 - Has your child blamed you or the other parent?

Financial burden (FB)

FIS 14 - Has your child’s condition caused financial difficulties for your family2

Discussion aims for families of children with SCD, by using
The following factors were evaluated in this the Brazilian version of the FIS after its validation.
study: the impact of children’s dental caries Children’s malocclusion and gingival bleeding
(DMFT), malocclusion (DAI), gingival bleeding were not associated with parents” QoL. Children’s
and SCD severity on parents” QoL. To the best of our DMFT, age and SCD severity were associated with
knowledge, this is the first study focusing on these a negative impact on the parents” QoL.

Table 3. Comparative means (%) between clinical condition categories for the same
FIS subscale means (SD)

Parental/family
activities (PA)

Children Adolescents Children Adolescents Children Adolescents

Parental Emotions (PE)  Family conflicts (FC)

DMFT

Caries free 0.05(0.09) 0.10(0.17) 0.07(0.12) 0.13(0.20) 0.03(0.08) 0.05(011)
DMFT = 1 0.11(0.11)* 0.15(0.15 0.14(018) 0.25(0.18)* 0.03 (0.07) 0.10(0.15)
DAl

Light Malocclusion  0.10(0.11)  0.08(0.14) 0.11(0.17) 0.17(0.18) 0.03(0.08) 0.04 (0.10)
Severe Malocclusion 0.06 (0.09) 0.16 (0.15)* 0.08 (0.12) 0.21(0.20) 0.03 (0.07) 0.11(0.14)
Gingival Bleeding

No 006(0.09 0.11(0.18) 009(0.13) 0.17(0.19) 0.04(0.08) 007(0.13)
Yes 0.16(0.15) 0.13(0.15) 0.17(0.23) 0.20(0.20) 0.00(0.00) 0.08(0.13)
SCD Severity

Low level 006(0.08 0.12(0.17) 008(0.14) 0.17(0.19) 0.02(007) 007(0.13)
High level 0.13(0.14) 0.14(0.14) 0.15(0.17)* 0.22(0.19) 0.05(0.07) 0.09 (0.13)

**p-value < 0.01.
* p-value < 0.05.

Mann-Whitney test “in the same group”.

Mean (SD)
5.44 (6.29)
2.01 (2.71)
0.34 (0.78)
0.68 (1.14)
0.53 (0.92)
0.28 (0.67)
0.19 (0.59)
2.19 (2.78)
0.86 (1.26)
0.43 (0.90)
0.70 (1.23)
0.24 (0.79)
0.86 (1.68)
0.35 (0.94)
0.29 (0.76)
0.11 (0.46)
0.12 (0.47)
0.35(0.89)
0.35 (0.89)

FIS subscale.

Median
3 0-
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0

Financial burden (FB)

Children  Adolescents

0.10(0.23) 0.11(0.27)
0.05(0.14)  0.10(0.24)

0.07 (0.20) 0.09 (0.27)
0.08(0.19) 0.11(0.23)

0.07(0.19) 0.06(0.23)
0.11(0.22) 0.14(0.27)

0.08(021) 0.10(0.25)
0.04(0.13) 0.10(0.25)

cocooocoocoooocoooo@o0o0o0o0o0?®

36

W W w s~ B~

N

AA NN WM O MMM

Total FIS

Children  Adolescents

Range observed

0.05(0.07) 0.10(0.15)

0.09 (0.09)* 0.16 (0.11)*

0.08(0.09) 0.10(0.13)

0.05(0.07) 0.16(0.13)*

0.06(0.07) 0.11(0.1
0.12(0.12) 0.14(0.12)

5)

006 (0.07) 0.12(0.14)
0.12 (0.1 0.15(0.12)
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Table 4. Parent’s responses to the FIS (Family Impact Scale) in the survey (n = 106).

Multivariate analysis

Covariate
p
Individual characteristics
Age 1.08
Gender -1.25
Caregiver mother 1.64
Income -0.001
Clinical conditions
DAl 0.025
DMFT 0.67
Gingival bleeding -0.10
SCD Severity 0.53
R? 20%
F 2.55
p-value 0.01
CNS: Covariate not selected for the final model (p-value > 0.05).
*p < 0.05.
**p < 0.01.

The chance of more frequent impacts was greater
in relation to the adolescents” parents (OR = 2.04;
95%CI = 1.2, 3.4) than to the younger children’s
parents. The impact of caries on parental QoL may
be linked to concerns about aesthetic appearance.”
Moreover, it is expected that the children may require
more attention from the parent to relieve discomfort
resulting from dental caries.'® The prevalence of caries
is related to sociobehavioral determinants, and is
generally connected to lifestyle factors and age.'*'"**

Age is associated with greater severity of sickle
cell disease, and the greater severity of SCD requires
greater attention from parents.’”? Thus, it may
represent a greater impact on the family’s QoL.* The
severity of SCD may place additional pressure on
the caregiver. A study conducted in Brazil evaluated
the burden and QoL of 37 caregivers of patients with
sickle cell anemia. The caregivers with a greater
burden had a worse QoL.” Lower QoL scores were
also seen in subscales regarding depressed mood,
daily activity and vitality in 54 caregivers of children
with SCD in the Netherlands.”

Considering the perceptions on oral QoL, greater
agreement was observed between parents and
adolescents than between parents and younger
children.?** It is believed that an older age improves
communication between the parent and the child.”

6 Braz Oral Res [online]. 2016;30:e21

Multivariate model

SE B SE
0.47* 1.07 0.43**
1.25 CNS
1.54 CNS
0.001 CNS
0.06 CNS
0.31* 0.66 0.30*
1.45 CNS
0.28* 0.54 0.27*

20%
3.44
0.004

Parental concern about the jealousy of other family
members was significantly greater among parents
of adolescent (p < 0.05), although this item was not
frequently endorsed on the FIS. Adolescence heightens
the difficulty of adaptation and adjustment needed
by SCD patients;* this factor may have contributed to
enhancing the perception of parents of adolescents.

The DMFT index showed a negative impact on the
parental activities (PA) subscale and the overall FIS
among younger children. Abanto ef al." assessed the
impact of healthy children’s dental caries (DC) on 219
parents of children age 5 and 6 years old, using the
same instrument - Family Impact Scale (FIS) - and
observed similar results. The severity of children’s
DC had a negative impact on parents” QoL. Other
studies with healthy children and parents have also
indicated that DC results in a loss of family activity
days or workdays for caregivers who have to stay
home to take care of their child or who spend time
and money on acquiring dental care services.”?® In
addition, the DMFT index showed a negative impact
on the parental emotions (PE) subscale and the overall
FIS in the adolescent group. Better parent-child
communication can enable parents to participate
more in monitoring the health and development of
their children.”® Likewise, the severity of children’s
malocclusion was associated with a negative impact



on FIS among the parents of adolescents. Malocclusion
among younger children was not negatively associated
with the FIS subscales. Probably, severe malocclusion
at younger ages has not yet been established.?**
Dental malocclusion may cause functional disorders
or disabilities other than aesthetic discomfort.? It
stands to reason that parents of children with SCD can
also perceive this impact. Despite the negative impact
of malocclusions in adolescents, when evaluating
specific items of the FIS, the final multivariate model
showed that only an increase in DMFT produced a
negative impact on the parents” QoL.

Ageand SCD severity were associated with a negative
impact on the parents” QoL. This result confirmed
other previous studies conducted with SCD children,
which showed that the longer the duration of care, the
worse the QoL of SCD caregivers.®” In addition, disease
complications may interact with the caregiver’s ability
to manage proper functioning of the family and QoL.
A convenience sample composed of parents of children
with SCD from a hospital center (Hemominas) was used
to conduct this study. At the time of the interview, the
parents were not seeking preventive and/or restorative
treatment for their children. Thus, a limitation of this
study was the extrapolation of the results to the general
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