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Abstract
Purpose  The aim of this study was to evaluate if health and oral health status of children and adolescents with different 
stages of CKD are associated with their health-related quality of life (HRQoL), oral health-related quality of life (OHRQoL) 
and socioeconomic and demographic conditions.
Methods  One hundred children and adolescents with CKD were age and gender matched to 100 individuals without CKD 
(mean age ± SD = 13.04 ± 2.57). Oral health was characterised by means of gingival bleeding index (GBI), plaque index 
(PI), the decayed, missing, and filled teeth (DMFT) index and the developmental enamel defect (DED) index. All children 
and adolescents answered two Peds QL® instruments (general and oral health scales).
Results  Comparing the mean scores of HRQoL and OHRQoL between groups, we observed that CKD group demonstrated 
worse perceptions when compared to non-CKD group. Multiple linear regression analysis with bootstrap estimation of vari-
ance (1000 replications) showed association between dental caries experience (p < 0.001), gingival inflammation (p < 0.001) 
and diagnosis of CKD (p = 0.027) with the OHRQoL and between physical and the emotional domain of HRQoL, when 
moderate/severe gingival inflammation and hypoplasia were present.
Conclusion  The implementation of public policies that contemplate the early dental preventive intervention in CKD children 
and adolescents should occur aiming to improve their oral health, once oral manifestations can directly affect the aspects of 
the HRQoL and OHRQoL of these individuals.
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CG	� Control group
Mean ± SD	� Mean and standard deviation

Background

Chronic kidney disease (CKD) is defined by the presence 
of injury and/or loss of renal function (glomerular filtra-
tion rate—GFR) within 3 months or more, regardless of 
diagnosis [1]. CKD has emerged as a serious public health 
problem but is relatively uncommon in children when com-
pared to adults. However, when it occurs, it causes devas-
tating consequences for children and, as being a complex 
condition, the treatment is highly expensive [1]. CKD has 
presented an increased incidence and prevalence in the pedi-
atric population. Recent data estimates 85 cases per million 
age-related population (pmarp) in the USA and 62 pmarp 
cases in Europe. In Brazil (state of São Paulo), a study found 
a prevalence of 23.4 cases pmarp in end-stage renal disease 
in patients under 18 years old [2, 3].

CKD is classified into 5 stages, according to the degree 
of glomerular function impairment. In stage 1, the GFR rate 
remains normal (≥ 90 mL/min per 1.73 m2), but it is already 
possible to identify the onset of renal parenchymal dam-
age. In stage 2, we observed a slight reduction in the GFR, 
associated with renal injury. Loss of renal function (renal 
insufficiency) is established when clearance values ​​are lower 
60 mL/min per 1.73 m2 (stages 3 to 5). Such classification is 
related with prognosis and treatment decision-making. Renal 
replacement therapy (hemodialysis, peritoneal dialysis and 
renal transplantation) is implemented in stage 5 (clearance 
values lower than 15 mL/min per 1.73 m2). Prior to this, 
conservative treatment involves controlling the risk factors 
of the disease [4].

As renal function deteriorates, there are changes in vari-
ous organs of children and adolescents. Such manifestations 
may include changes in bone formation, anemia, arterial 
hypertension, polyuria, metabolic disorders, asthenia and 
infections, which may affect their quality of life (QoL) and 
lead to early death [5]. Nephropathies also favor the appear-
ance of oral diseases that must be carefully evaluated by 
dental professionals. CKD may lead to changes in the oral 
cavity in both soft and hard tissues. There are some reports 
of stomatitis, changes in salivary flow, xerostomia, uremic 
odor, dysgeusia, pale mucosa, developmental enamel defect, 
gingival inflammation, gingival growth and high prevalence 
of dental calculus. The prevalence of dental caries seems to 
be low [6–10].

CKD in children and adolescents demonstrates an impact 
on their health-related quality of life (HRQoL) when com-
pared to clinically healthy children [11–13]. Dietary and 
water restrictions, complex medical treatment and thera-
peutics and successive hospitalizations are routine for CKD 

patients and can potentially affect their lives in several 
aspects. Frequent health problems and lifestyle changes 
result in significant deficits in emotional and physical con-
structs for children and their families [14, 15]. The oral 
condition may also affect HRQoL as oral diseases and 
disorders, such as periodontal diseases and developmental 
enamel defects can affect self-esteem, chewing and speak-
ing abilities and may be related to absence of schooling and 
emotional problems [16, 17]. There are studies on QoL in 
children and adolescents with CKD related to their psycho-
logical and behavioral impacts, but the emphasis of oral 
health-related quality of life (OHRQoL) has not been found 
in the literature. As it is a systemic disease displaying sig-
nificant clinical repercussions, the evaluation of their impact 
on the HRQoL and OHRQoL is essential.

The aim of this study was to evaluate if health and oral 
health status of children and adolescents with different 
stages of CKD are associated with their HRQoL, OHRQoL 
and socioeconomic and demographic conditions, as well 
as to compare it with a group of non-CKD children. Our 
hypothesis is that children with CKD should have worse 
dental/oral health, worse HRQoL and worse OHRQoL out-
comes than non-CKD children. In addition, children with 
more advanced CKD should have worse outcome than chil-
dren with early-stage CKD and non-CKD children.

Methods

Ethical approval

The study was undertaken after obtaining ethical clearance 
from the Ethics Committee of the Dental School and from 
the Children Institute (Medical School)—University of São 
Paulo (Brazil)—Registration Number 1.484.266, accord-
ing to the Helsinki Declaration. Details of the study were 
explained to parents and their written informed consent was 
obtained.

Participants and recruitment

A cross-sectional study was conducted in São Paulo, Bra-
zil, from 2014 to 2016. The minimum sample size was cal-
culated based on comparisons of Peds QL scores between 
two groups through Student’s t tests. A minimum difference 
of 10% was considered as minimally important. There-
fore, considering a mean of 82 for the control group, with 
a standard deviation of around 20, and an estimated mean 
of 74 and standard deviation of 15 for the study group, the 
estimated effect size was 0.455. With this value, the mini-
mum sample size was 81 persons per group. This value was 
calculated using the statistical software G* Power 3.1.9.2 
(University of Kiev, Kiev, Germany). With 200 participants 
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and considering a level of significance of 5%, we obtained a 
power of 88.5% to detect a ratio of 1.5 considering a bino-
mial independent variable.

A cohort of one hundred children and adolescents, aged 
8–18 years (mean ± standard deviation SD = 13.04 ± 2.57), 
with definitive medical diagnosis of CKD—study group 
(SG) and receiving medical care at Children Institute of 
the Medical School (University of São Paulo, Brazil) was 
non-randomly selected to be included in the study. A cross-
tabulation of the CKD group was developed to know the pre-
cise age and gender of the CKD group. Later, we recruited 
children/adolescents with the same age and gender, from a 
database of patients who was looking for treatment at Den-
tal School (University of São Paulo, Brazil), to match the 
distribution in the table until it was filled and established 
the non-CKD group.

Patients who received periodontal treatment within 
6 months prior to the study entry; smokers and those who 
were undergoing orthodontic treatment were excluded from 
the study. Additional exclusion criteria were the use of anti-
biotics and/or anti-inflammatory medication in the previous 
6 months, cognitive impairment and acute systemic diseases 
in the last 30 days.

Non‑clinical examination

One of the parents was invited to answer to one researcher 
(TMCS) a questionnaire about socio-demographic data and 
to update all the information collected in patients’ records. 
The socio-demographic questionnaire included data on gen-
der, child’s age, number of children in family, marital status 
of parents, with whom the child lives, tenure status of the 
housing unit, number of members in the household, house-
hold income, parents level of education and working time.

Health‑related quality of life instrument and oral 
health‑related quality of life instrument

The questionnaires Peds QL ™ 4.0—child/adolescent report 
[18] and Peds QL ™—Oral Health Scale [19] were adminis-
tered to children and adolescents by one researcher (TMCS) 
trained in the intonation of questions. Before, the patient’s 
guardian was invited to leave the room, so that there was no 
interference in children and/or adolescents’ answers.

The Peds QL™ 4.0 child/adolescent report has 23 ques-
tions distributed in the physical (8), emotional (5), social 
(5) and school (5) dimensions. The PedsQL ™ Oral Health 
Scale was developed to be used simultaneously with the 
PedsQL ™ 4.0, with the aim to provide an overall measure 
of HRQOL [18, 19]. Such a questionnaire has five ques-
tions related to oral health. Both instruments were translated 
and validated for Brazilian culture [20, 21]. A higher score 
implied a better OHRQoL and HRQoL.

Clinical oral examination

Thereafter, patients were clinically evaluated by a second 
trained and calibrated dental professional (LACA) who was 
not aware of the contents of the interview. Oral examination 
was carried out using mouth mirror and periodontal probe. 
The intra-oral examination included dental caries evaluation 
by means of the decayed, missing, and Filled Teeth (dmft/
DMFT) Index [22]. The overall values of dmft and DMFT 
were evaluated separately and grouped together by the 
sum of d + m +f/D + M + F. The scores were given and the 
severity of dental caries was expressed based on previously 
proposed values: dmft/DMFT 0 = caries free; dmft/DMFT 
1–2 = low severity; dmft/DMFT 3–4 = moderate severity or 
dmft/DMFT ≥ 5 high severity. If retained deciduous tooth 
was present, the caries status of only the permanent tooth 
was recorded, according to the WHO guidelines [23, 24].

The presence of dental biofilm and gingival condition 
were evaluated, respectively, by means of the Plaque Index 
(PI) [25] and Gingival Index System (GIS) [26]. PI deter-
mines the oral hygiene condition by detecting the dental 
biofilm upon clinical examination. According to this index, 
the scores are: 0 = absence of visible biofilm; 1 = thin bio-
film, easily removed, on anterior and/or posterior teeth, vis-
ible only after drying with gauze; 2 = thick biofilm, firmly 
adhered on anterior or posterior teeth, visible without dry-
ing and associated or not to thin biofilm on other teeth and 
3 = thick biofilm, firmly adhered on anterior and posterior 
teeth, visible without drying. The surfaces of permanent 
maxillary right first molar, permanent maxillary right central 
incisor, permanent maxillary left central incisor, permanent 
maxillary left first molar, permanent mandibular left first 
molar, permanent mandibular left central incisor, permanent 
mandibular right central incisor and permanent mandibu-
lar right first molar were evaluated for this criteria. If one 
of these teeth were missing, it should be replaced by the 
adjacent one. These scores were added together and divided 
by the number of teeth examined and it was thus obtained 
an average of the individual plaque index. The scores 0–1 
implied a good oral hygiene; 1.1–2, a moderate oral hygiene 
and 2.1–3, a poor oral hygiene.

The GIS was also determined for each child. A peri-
odontal probe was slightly penetrated in the gingival sul-
cus (approximately 0.5 mm) covering the labial and lingual 
surfaces/palatal from proximal to proximal of teeth indexes 
(permanent maxillary right first molar, permanent maxillary 
right central incisor, permanent maxillary left central incisor, 
permanent maxillary left first molar, permanent mandibular 
left first molar, permanent mandibular left central incisor, 
permanent mandibular right central incisor and permanent 
mandibular right first molar). A dichotomic response was 
used for the interpretation of the results: 0 = total absence 
of bleeding and 1 = presence of bleeding for each evaluated 
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area. The total scores were expressed as: 0–0,1 = no gingival 
inflamation; 0.1–1 = mild gingival inflamation; 1.1–2 = mod-
erate gingival inflamation; 2.1–3 = intense gingival inflama-
tion. The prevalence of developmental enamel defect was 
performed by means of the developmental enamel defect 
index (DED) [27]. The surfaces of all teeth were evaluated 
for the presence of opacity or hypoplasia.

Statistical analyses

We first examined differences between the CKD and non-
CKD groups with respect to baseline characteristics (e.g., 
age, gender, family configuration, household characteristics 
and parental employment). Besides that, we examine the 
extent to which the two groups differed in dental and oral 
outcomes on dmft/DMFT, PI, GIS and DED. The dental/
oral outcomes were categorical variables. Such comparisons 
were carried out using the Chi square test with continuity 
adjustment.

PedsQL subscale scores (physical, emotional, social, and 
school functioning) were first compared between CKD and 
non-CKD groups in a series of independent-sample t tests 
to compare the average HRQoL scores between the two 
groups. Next, statistically significant covariates by univari-
ate analyses (e.g., CKD vs. non-CKD groups and differences 
in dental/oral outcomes) were further entered into multi-
variate linear regression analyses with bootstrap estimation 
of variance (1000 replications). Additionally, OHRoL was 
evaluated by the PedsQL Oral Health Scale total score using 
the same analytic strategy. All data were processed by means 
of the Stata 12.0 statistical software (StataCorp LP, College 
Station, USA). The level of statistical significance was set 
at 5%.

Results

Intra-examiner reliability was determined by the re-eval-
uation of 20 children and adolescents within a two-week 
interval (10% of the sample) and by means of Kappa values: 
0.9 for dmft/DMFT; 0.8 for PI and GIS and 1.0 for DED. A 
total of 230 patients were invited to participate of the study, 
but 30 were excluded due to: use of antibiotics (22), cogni-
tive deficits (5) and acute systemic disease (3) in the CKD 
group. A response rate of 100% was attained for non-CKD 
group and 83.3% for CKD group.

A total of 200 patients participated in the study and the 
sample comprised 66 (33%) females and 134 (67%) males. 
Most of the socioeconomic and demographic questionnaire 
were answered by mothers (75%), the remainder were 

answered by fathers or a legal guardian (25%). The mean 
age (SD) of the children for both groups was 13.04 years 
old (± 2.57 year.). Socioeconomic and demographic condi-
tions are described on Table 1. It can be observed that the 
profile of the respondents in both groups differ in terms 
of number of children (p = 0.024), work (p < 0.001) and 
household income (p = 0.012).

Oral health conditions are described on Table 2. We 
observe in Table 2 that patients with CKD have a lower 
prevalence of caries disease and worse oral hygiene, a 
higher prevalence of gingival inflammation and more 
severe enamel development defects when compared to 
non-CDK group. There were statically significant dif-
ferences between CKD and non-CKD groups for caries 
experience (p < 0.001), PI (p < 0.001), GIS (p < 0.001) and 
presence of DDE (p < 0.001).

Comparing the mean scores of HRQoL and OHRQoL 
between groups, we observe that CKD group demonstrated 
worse perceptions of it when compared to non-CKD group 
(Table 3). We also observe that the variability of the scores 
was higher for the CKD group, indicating that the disease 
may affect different aspects of health and oral health.

Table 4 shows the average PedsQL and PedsQL Oral 
Health subscale scores, stratified by the severity of renal 
disease. The PedSQL scores of the non-CKD group were 
presented for comparison. As the severity of renal disease 
increased, a corresponding decrease in HRQoL domains 
and OHRQoL were evident.

The variables presenting statistically significant 
association in the univariate analysis of the association 
between demographic/socioeconomic characteristics with 
OHRQoL were group, education level of the caregiver and 
household income. Other variables such as gender, child’s 
age, number of people in the residence, tenure status of 
the housing unit, marital status, age of the responsible, 
number of children and people who took care of child did 
not present statistical significance.

Table 5 shows the multivariate linear regression on the 
PedsQL Oral Health total scores as a function of dental 
and oral health outcomes. Statistically significant asso-
ciations were found with CKD (p = 0.027), caries expe-
rience (p = 0.001/p = <0.001), moderate or severe gingi-
val inflammation (p < 0.001) and presence of DED-type 
hypoplasia (p = 0.015). Educational level of caregiver and 
household income were excluded because they were not 
statistically significant in the regression.

Association between HRQoL in PedsQL domains and 
CKD and other oral examination findings showed statisti-
cal significance in all domains for CKD group. Moderate/
severe gingival inflammation was statistically associated 
with emotional domain. Hypoplasia was statistically asso-
ciated with physical and emotional domain (Table 6).
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Discussion

The assessment of OHRQoL incorporated into HRQoL 
instruments developed for children and adolescents is 
extremely relevant. First, it serves as a basis for high-
lighting perceived needs in oral health promotion; sec-
ond, it opens the way for the development of oral health 
programs; and third, it gives preventive support to moni-
tor and improve oral health and the general well-being of 
children.

Some studies have confirmed the importance of maintain-
ing good oral health among children and adolescents with 
CKD [6, 8, 28]. However, little is known about their percep-
tion concerning their own oral health. This is the first study 

that seeks to evaluate the perceptions and consequences of 
oral conditions in CKD children and adolescents.

The CKD children and adolescents in the study pre-
sented worse oral conditions with great levels of moderate 
and intense gingival inflammation, worse oral hygiene and 
higher number of developmental enamel defect, findings 
that are in agreement with other studies [6, 8, 9]. In rela-
tion to caries, this group of subjects had less experience of 
caries than non-CKD. A recent systematic review showed 
a lower prevalence of caries in children and adolescents 
with CKD when compared to a healthy population. How-
ever, the authors concluded that there are few well-designed 
longitudinal studies that provide good scientific evidence to 
support this conclusion [10]. Children with CKD seems to 

Table 1   Demographic and 
socioeconomic conditions of the 
evaluated population

BMW Brazilian Minimum Wage (approximately 235 US dollars/month at the time of data collection)
*Chi square test (p < 0.05)

Variables CKD group (n = 100) Non-CKD group 
(n = 100)

p value

n n

Gender
 Male 67 67
 Female 33 33

Age (mean ± SD) 13.04 ± 2.57 13.04 ± 2.57
Child live with 0.847
 Mother and father 61 57
 Mother 31 34
 Others 8 9

Number of people living at home 0.206
 ≤ 3 30 27
 > 3 70 73

House 0.185
 Home ownership 72 80
 Rented house 28 20

Marital status (guardian) 0.878
 Single 15 18
 Married 59 58
 Divorced/widower 26 24

Number of children (mother) 0.024*
 1 36 20
 2 28 42
 3 or more 36 38

Educational level 0.082
 ≤ 8 years 43 31
 > 8 years 57 69

Work < 0.001*
 Not regularly employed 50 20
 Employed 50 80

Household income (BMW) 0.012*
 ≤ 2 68 50
 > 2 32 50
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have lower caries experience, despite the high prevalence 
of inadequate oral hygiene and cariogenic diet, because the 
high levels of urea in saliva increasing salivary pH may have 
a protective effect against caries [29]. The increased buffer 
capacity of saliva is the result of the high ammonia concen-
trations resulted from urea hydrolysis [6, 8, 10]

This study shows that HRQoL and OHRQoL scores are 
significantly lower for the group of children and adolescents 
with CKD, if compared to non-CKD. The worse OHRQoL 
in the CKD group was associated with caries experience 
and moderate to severe gingival inflammation. The main 
domains affected by oral health in HRQoL were the physical 
and the emotional, when moderate/severe gingival inflam-
mation and hypoplasia were present. We believe that this can 
be explained by the perception of health condition, disease 
and symptoms resulting from the systemic condition and 
it’s a subjective experience associated with oral health. The 
caries experience was associated with worst OHRQoL in 
the non-CKD group, which was expected, as the literature 
reports this association [30–32].

Patients who are in the terminal stages of CKD (stages 
4 and 5) present additional challenges since there is an 
increase in restrictions on the routine habits with chronic 
dependence of medical equipment to perform dialysis or 

hemodialysis, feelings of hope and expectation for renal 
transplantation, physical changes pertinent to transplanta-
tion and more medical visits. Lopes et al. [11] demonstrated 
a worst perception of HRQoL in children and adolescents 
within terminal stages of CKD. Even in the early stages of 
CKD (1 to 3), there was also a worse perception of HRQoL 
when compared to non-CKD group [13].

Our hypothesis that CKD individuals would have poor 
oral health status and worse perception of their HRQoL and 
OHRQoL due to the significant impact that CKD causes in 
the oral cavity was confirmed in the study. This perspective 
was based on a clinical point of view, considering the criti-
cal conditions of patients under medical treatment, mainly 
for those in more advanced stages of CKD. Renal replace-
ment therapy (RRT), 3 to 5 times a week, is a time-consum-
ing treatment for these individuals. Besides, it is invasive, 
uncomfortable and shows uncertain prognosis, sometimes 
leading to premature death.

The poor oral health and OHRQoL observed in CKD 
group highlight the difficulty that patients have to access 
dental treatment and the lack of preventive support [33]. 
This emphasizes the urgent need for oral health programs 
within this population. Oral health promotion in children and 

Table 2   Comparisons of oral health conditions between CKD and 
non-CKD subjects

DMFT decayed, missing, and Filled Teeth Index, PI Plaque Index, 
GIS Gingival Index System, DED Developmental Enamel Defect 
Index
*Chi square test (p < 0.05)

Variables CKD 
group 
(n = 100)

Non-CKD 
group 
(n = 100)

p value

DMFT
 Caries free 67 31 p < 0.001*
 Low severity 23 15
 Moderate severity 10 26
 High severity 0 28

PI
 Good oral hygiene 20 83 p < 0.001*
 Moderated oral hygiene 18 11
 Poor oral hygiene 62 6

GIS
 Absence of inflammation 11 70 p < 0.001*
 Soft inflammation 12 18
 Moderate inflammation 23 9
 Severe inflammation 54 3

DED
 Without DED 34 90 p < 0.001*
 Opacity 26 2
 Hypoplasia 40 8

Table 3   Comparison of HRQoL and OHRQoL between CKD and 
non-CKD subjects

A higher score implies a better HRQoL and OHRQoL
*Multiple linear regression analysis with bootstrap estimation of vari-
ance (1000 replications)

CKD group (n = 100) Non-CKD 
group 
(n = 100)

p value*

Scales
Peds QL™ 4.0 Peds
 Physical function-

ing
< 0.001

  Mean (SD) 66.4 (21.4) 92.1 (8.4)
  Min–Max. 15–100 66–100

 Emotional func-
tioning

< 0.001

  Mean (SD) 59.8 (20.3) 84.7 (14.2)
  Min.–Max. 0–100 45–100

 Social functioning < 0.001
  Mean (SD) 78.6 (19.5) 95.2 (9.5)
  Min.–Max. 15–100 55–100

 School functioning < 0.001
  Mean (SD) 49.5 (17.8) 87.0 (12.8)
  Min.–Max. 0–95 55–100

Peds QL ™-oral health scale
 Oral health scale < 0.001
  Mean (SD) 59.3 (22.8) 80.5 (16.6)
  Min.–Max. 10–100 35–100
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adolescents with CKD seeks to ensure well-being, esthetics, 
communication, quality of life and self-esteem improvement.

Family participation and a transdisciplinary interaction 
among health professionals is the ideal model to change their 
perception regarding oral health, which is left mostly in a 
secondary plane by patients with chronic disease [33]. It is 
common for children and adolescents with CKD and their 
families focus their activities around the treatment of the 
disease, neglecting or leaving aside important aspects related 
to other spheres of their lives, such as oral health. Thus, the 
introduction of the dental team to the medical service helps 
to guide, motivate, promote oral health and help to introduce 
preventive programs which will improve general and oral 
health conditions and provide better quality of life, ensur-
ing a successful transition from infancy and adolescence to 
adulthood.

Other important variables that may directly affect the 
outcome are socioeconomic characteristics. Some studies 
[34–37] attribute that families with low socioeconomic con-
ditions may have more oral diseases and worse HRQoL. Our 
study shows that there was an association between schooling 
and household income of families with the OHRQoL in the 
univariate model, but the significance was lost in the final 
adjusted model.

The present study presents inherent limitations to a cross-
sectional design and some degree of information bias may 
have occurred. Longitudinal studies are needed to sup-
port the development of public health programs aimed to 
reduce the impact of oral disorders and diseases within CKD 
population. The evaluation of HRQoL and OHRQoL may 
contribute to improve public health strategies directed to 
children and adolescents with CKD, since there is a lack of 
planning actions for oral health directed to them.

The perception of CKD population regarding their oral 
condition and the impact on their OHRQoL is an important 
step in the development of less invasive and more humanistic 
care for this population. Our study investigated this impor-
tant issue in the pediatric population with CKD and found 
a relationship between oral health and oral/health-related 
quality of life. We addressed an issue that, to the best of 
our knowledge, this has not been discussed before. Oral 
diseases and conditions can be considered a public health 
problem for this population, and thrives in the development 
of new researches in this area for better understanding the 
subject and consequently the development of more appro-
priate approaches and treatments are recommended. This 
study raises the attention on the need of a transdiscipli-
nary approach, since the treatment of these patients clearly 
includes challenges in social, emotional, schooling, physical 
and oral aspects.

Conclusion

The elaboration of public policies that contemplate the 
early dental preventive intervention in CKD individuals 
should occur aiming to improve their oral health, once oral 

Table 4   Mean and standard deviation (mean ± SD) of HRQoL and OHRQoL between non-CKD and different stage of the CKD children

Physical functioning Emotional funcioning Social funcioning School functioning Oral health scale

Non-CKD group 92.15 (8.43) 84.65 (14.18) 95.15 (9.52) 86.95 (12.75) 80.50 (16.62)
CKD group
 Stage 1 76.25 (18.63) 67.50 (15.68) 82.25(21.85) 60.75(20.66) 74.75(13.61)
 Stage 2 76.20 (14.82) 62.00 (19.89) 88.75 (15.54) 52.75 (15.08) 63.75 (21.87)
 Stage 3 64.75 (22.43) 59.25 (19.68) 75.50 (17.31) 46.50 (15.13) 67.75 (21.97)
 Stage 4 64.00 (21.33) 55.75 (25.40) 80.00 (18.56) 49.75 (13.90) 50.50 (21.02)
 Stage 5 50.80 (20.06) 54.25 (18.65) 66.25 (17.68) 37.50 (16.58) 39.50 (16.69)

Table 5   Association of baseline characteristics and OHRQoL by 
regressing the PedsQL Oral Health total scores on CKD and other 
oral examination findings

Β coefficient, SE standard error, CKD chronic kidney disease, DMFT 
decayed, missing, and Filled Teeth Index, GIS Gingival Index Sys-
tem, DED Developmental Enamel Defect Index

Peds QL oral health p value*
β (bootstrap SE)

Group
 Non CKD
 CKD − 9.10 (4.12) 0.027

DMFT
 0
 1 e 2 − 10.62 (3.10) 0.001
 More of 2 − 12.61 (3.33) < 0.001

GIS
 Without inflammation
 Incipient inflammation − 1.53 (3.46) 0.659
 Moderate/severe inflammation − 18.95 (3.65) < 0.001

DED
 Without DED
 Opacity − 6.00 (4.21) 0.155
 Hypoplasia − 9.93 (4.06) 0.015
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conditions can directly affect the aspects of the HRQoL and 
OHRQoL of these individuals.
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