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Abstract

Background: Caries is one of the most common childhood diseases.
PUFA/pufa index, as a consequence of untreated caries (describes as
pulp involvement, ulcers, fistulas and abscesses) affect oral functions
and social interactions of children and reduce their Oral Health-Related
Quality of Life (OHRQoL). The aim of this study was to investigate
the relationship between the pufa index and OHRQoL in children aged
4 to 6 years.

Methods: This descriptive-analytical, cross-sectional study was
conducted on 200 children referred to the School of Dentistry and
Dental Clinics of Isfahan University of Medical Sciences. The
children were examined, and their parents completed an OHRQoL
questionnaire. The examination was conducted by a practitioner. The
data were then analyzed using SPSS 26 software, including mean and
standard deviation, Spearman correlation coefficient, and T-Test. The
significance level was set at <0.05.

Results: 200 children consisting of 95 boys (47.5%) and 105 girls
(52.5%) were participated in this study. The mean score of OHRQoL
was 59.7749.66. There was a significant and inverse relation between
p and pufa score with OHRQoL (p<0.001). u, f, and a indices had a
negative relation with OHRQoL (p<0/001).

Conclusion: Based on the findings of this study, the consequences
of untreated caries, including caries with pulp involvement, ulcers,
fistulas and abscesses, have a significant and negative impact on
children, reducing OHRQoL.
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Introduction

Dental caries is a significant public health concern,
particularly in low-income countries (1,2). Oral
health is a crucial component of children’s overall
well-being. The impact of oral and dental health on
quality of life, especially for children, is substantial,
affecting the daily activities of both children and their
parents (3).

Early Childhood Caries (ECC) is characterized by
the presence of one or more cavitated lesions on
the smooth surfaces of maxillary anterior teeth, or
more than four decayed, missing, or filled surfaces
in 3-year-old children (4). The DMFT/dmft index
(Decayed, Missing, and Filled Teeth) is commonly
used to assess dental status across various populations
and age groups. However, this index provides limited
information regarding the consequences of untreated
caries; it primarily documents the presence of caries,
restorations, and missing teeth, but does not include
details about more complex squeal (5).

Specifically, the DMFT/dmft index does not account
forpulp involvement as a consequence of dental caries.
In 2010, a new index, PUFA/pufa (presence of pulp
involvement, ulceration caused by tooth fragments,
fistula, and abscess), was introduced to quantify the
frequency and severity of clinical outcomes resulting
This
records exposed pulp, oral mucosal ulceration due to

from untreated caries. index specifically
remaining roots, fistulas, and abscesses.(7 ,6)

The concept of Oral Health-Related Quality of Life
(OHRQoL) was developed as a multi-dimensional
construct that encompasses physical, social, and
psychological aspects. OHRQoL

individual’s satisfaction with their oral condition and

reflects an

the degree to which their daily functioning is affected
or impaired by this condition (8). ECC is one of the
most prevalent chronic conditions among children and
can significantly impair their OHRQoL by impacting
fundamental activities such as eating, sleeping,
and speaking, in addition to their general health.
Untreated ECC may progress, potentially leading to
serious complications and even hospitalization (9).

Cross-sectional studies have consistently demonstrated
the negative impact of dental caries on children’s
quality of life across various age groups. The PUFA/
pufa index aims to complement the DMFT/dmft
index by providing additional information about the

consequences of untreated dental decay. Untreated
dental caries has been associated with a negative
effect on general health, growth and development,
academic performance, and OHRQoL (10-13).

This study assessed the specific impact of dental
caries, as measured by the pufa index (pulp
involvement, ulcers, fistulas, and abscesses), on the
quality of life of children aged 4-6 years. Unlike other
studies that often rely on the DMFT index, (11-14)
this research focuses on the effect of specific sequelae
of untreated caries, as captured by the pufa index in a
preschool-aged population. The aim of this study was
to investigate the relationship between the pufa index
and OHRQoL in children aged 4 to 6 years.

Materials and Methods

This study
was approved by the ethics committee of Isfahan
University of Medical Sciences with ethics code
IR.MULRESEARCH.REC.1399.774. The sample
size was calculated to be 200 children (k=0.14,
7z=1.96, 6=0.14). With this number of samples, there
is 95% confidence that the mean of pufa index will be
estimated with a maximum error () of 0.14.

descriptive-analytical cross-sectional

2 2 ZZ

2 2
z2 a0 z2 a0 a 2
1 1-¢ 1-%  1/96% _ 3/8416
=tz 'z . '3 1/96°_ 3/ ~196 ~ 200
az TNz 0/14  0/0196

In this study, 200 children aged 4-6 who were referred
to the School of Dentistry and Dental Clinics of
Isfahan University of Medical Sciences were selected
using convenience sampling method in 2023. The
samples were collected over a period of 2 months,
and an average of 5 patients were carefully examined
daily. They were included in the study with the
informed consent of their parents. Children who
were uncooperative, had any systemic diseases or
congenital disorders, showed symptoms of fluorosis
or enamel developmental defects, had severe dental
abnormalities, enamel and dentin disorders, or severe
dental irregularities were excluded from the study.

After obtaining informed consent from the parents,
the examination was conducted by a pediatric dentist
with 10 years of experience. Using a mouth mirror
under natural light, with the child standing in front of
the practitioner, examination was conducted. Lesions
were recorded by visual examination without taking
radiographs. The P/p index was recorded in teeth with

Volume 9 m Number 1 m Winter 2026

o yNynor

TIINNOT TVII0IN NYINVHI

—_
el
—_



juTyNynor

TIINNOD TVII0IN NYINVAI

.
\O
\S}

PUFA Index and Oral Health Related Quality of Life

visible exposed pulp (without probing) or remaining
roots, considering only the worst condition for each
tooth. The U/u index was determined as ulceration
due to trauma from sharp pieces of dislocated tooth
with pulpal involvement or root fragments. The F/f
index was described as pus releasing sinus tract
related to a tooth with pulpal involvement. The A/a
index is related to pus containing swelling in a tooth
with pulpal involvement (18). The oral condition of
all 200 children was examined and their p, u, f, a and
pufa indices were checked. The data obtained from
the examination were recorded in the pufa checklist
by the researcher. To assess the intra-examiner
reliability about 10% of children were re-examined
after two weeks and Kappa was determined 0.88 for
pufa index which is reasonable.

Additionally, the parents completed the F-ECOHIS
questionnaire (19) to assess their children’s quality
of life. The validity of the Persian version of this
questionnaire has been confirmed in Jabarifar et al’s
study (19). This questionare comprises 13 questions
concerning the impacts of oral health on the daily
activities of the child (9 questions) and the family
(4 questions). Each question assesses the frequency
of a problem related to oral health. To calculate the
quality-of-life score in the F-ECOHIS questionnaire,
a score of 5 was given for “never,” 4 for “very rarely,”
3 for “only a few times,” 2 for “many times,” 1 for
“always,” and 0 for “not knowing". The minimum
possible score for OHRQoL is 0 and the maximum
score is 73.

Data analysis was performed using SSPS Version
26.0 software and descriptive statistics methods,
including calculation of mean and standard deviation,
frequency and distribution tables, and analytical
statistics methods (Spearman’s correlation coefficient
test and t-test). The significance level was considered
to be <0.05.

Results

In this research, 200 individuals from the pediatric
department and clinics of the Isfahan Faculty of
Dentistry were included, consisting of 95 boys
(47.5%) and 105 girls (52.5%), with 71 individuals
(35.5%) in the 4-5 age group and 129 individuals
(64.5%) in the 5-6 age group. The children’s quality
of life questionnaire was completed by a companion,
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Table 1. Demographic information of the study participants

Demographic ALY
information Number Percentage

Boy 95 47.5
Gender

Girl 105 52.5

4-5 Years 71 35.5
Sex

5-6 Years 129 64.5

Father 49 24.5
Questlopnalre Mother 143 715
completion

Others 8 4.0

Table 2. Mean and standard deviation of the indices in the
study

Index Mean SD
pe 1.38 1.63
u¢ 0.09 0.31
f8 0.11 0.32
ae 0.12 0.33
pufa 1.71 1.94
OHRQoL* 59.77 9.66

aPulp involvement; ¢Ulcer;BFistula;cAbscess
*Oral Health Related Quality of Life.

Table 3. Relation of p and pufa with OHRQoL
Spearman’s

OHRQoL* correlation

coefficient
pe -0.483 <0.001
pufa -0.569 <0.001

aPulp involvement; *Oral Health Related Quality of Life.

with 49 fathers (24.5%), 143 mothers (71.5%), and
8 others (0.4%) participating in the questionnaire
completion process (Table 1).

The number of p index was recorded in the range of
0-7. However, u and f index were in the range of 0-2,
A index in the range of 0-1 and pufa index in the range
of 0-9. The mean of pufa index was 1.71+1.94, which
was predominantly related to pulp involvement due to
dental caries with the mean of 1.38+1.63. The effect
of other factors such as abscess, fistula and ulcer were
almost similar with means of 0.12+0.33, 0.11+0.32,
and 0.09+0.31, respectively. In this population, the
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Table 4. Relation of u, f, a indexes with OHRQoL

i Frequency
Percentage Number Mea
0 91.0
ué
1 8.5
0 89.5
B
1 10.0
0 87.5
as
1 12.5

¢Ulcer;BFistula;eAbscess.

Table 5. Comparison of pufa and OHRQoL according to
age group and gender

Index Variables p-value (T-test)
Age group 0.204
pufac
Gender 0.312
Age group 0.008
OHRQoL*
Gender 0.101

*Oral Health Related Quality of Life; ePulp involvement, Ulcer, Fistula,
Abscess.

OHRQoL score was in the range of 35-73 and with a
mean of 59.77+9.66 (Table 2).

The calculation of Spearman’s correlation coefficient
revealed a significant reverse relationship between
the p score and the OHRQoL of children aged 4-6
years (p<0.001, r=-0.483). Similarly, a significant
reverse relationship was observed between the pufa
score and OHRQoL (p<0.001, r=-0.569) (Table 3).
By examining the t-test, a significant difference was
observed in the OHRQoL scores of children aged 4-6
with ulcers (u=0) and without ulcers (u=1) (p=0.005).
Additionally, the t-test revealed a significant
difference in OHRQoL scores of children with fistulas
(f=0) and without fistulas (f=1) (p=0.001). Similarly,
a significant difference was found in the OHRQoL
scores of children with abscesses (a=0) and without
abscesses (a=1), (p<0.001) (Table 4).

To investigate the relationship between the pufa
index and the age of children, a t-test was conducted.
The results showed no significant difference in the
pufa index between 4-5-year-old children and 5-6-
year ones. (p=0.204). Additionally, there was no

p-value
n score (T-test)
182 60.37 9.63
0.005
17 53.58 8.00
179 60.62 9.45
0.001
20 52.90 8.54
175 60.88 9.34
<0.001
25 51.96 8.25

significant difference in the pufa index between boys
and girls aged 4-6 years. (p=0.312) The t-test results
indicated a significant difference in the quality of life
between 4-5-year-old children and 5-6-year ones,
with the younger group having a higher quality of
life (p=0.008). However, there was no significant
difference in the quality of life between boys and girls.
(p=0.101) (Table 5).

Discussion

Dental caries and overall oral health are critical
determinants of children’s general well-being. The
impact of oral health on children’s quality of life is
substantial, influencing their daily activities. This study
aimed to investigate the relationship between the pufa
index (measuring the presence of pulp involvement,
ulceration, fistula, and abscesses due to caries) and
OHRQoL in children aged 4 to 6 years. The number
of severely decayed teeth with pulp involvement (p
index) in children negatively affected OHRQoL. Also,
as the pufa score increased in children, their OHRQoL
decreased. Children with oral ulcers (u index) have a
lower quality of life compared to those without ulcers.
Children with fistulas (f index) and abscesses (a index)
have a lower quality of life than without ones.

The findings revealed a significant relationship
between the pufa index and its components with
OHRQoL. A higher pufa index was associated with a
decrease in OHRQoL. This is likely due to tooth pain
with pulp exposure when eating or drinking, ulcer-
related discomfort during mastication and speech, and
the severe pain and associated disruptions caused by
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fistulas and abscesses, which can interfere with daily
functioning and school activities. These findings
are supported by several studies, including those by
Correa-Faria et al (20), Karki et al (21), Mota-Veloso
et al (12), and Duangthip et a/ (22), which all reported
a negative impact of pufa on OHRQoL. Additionally,
studies by Sharna et al (23) and Amiri et al (24)
demonstrated that both pulp exposure and the overall
pufa index contribute to reduced quality of life.
Similarly in Sajadi et al/ (25) study, an inverse
relationship between caries and OHRQoL was
observed. Furthermore, Nemati et al (26) also found
that oral health negatively affects OHRQoL. In the
study by Jaggi et al (27), while presence of ECC
decreased OHRQoL, the pufa index did not have a
significant effect, which can attribute to a small sample
size.

The study found no significant association between
the pufa index and children’s gender, a result similar
to Amiri et al (24). Similarly, no significant difference
in pufa scores was observed between the 4-5- and 5-6-
year age groups, which contrasts with the findings by
Karki et al (21), who reported a reversed relationship
between the pufa index and age. However, Jaggi et al
(27) found increased ECC prevalence with age.

This study indicated a significant relationship between
age and OHRQoL, with 4-5-year-olds exhibiting better
OHRQoL than the 5—6-year-olds. This may be due to
a growing awareness of dental conditions, pain, and
aesthetics by increasing children age. These findings
align with those of Karki ef a/ (21) and Sajadi et al
(25), which reported lower OHRQoL at older ages.
However, other studies by Nemati et al (26) and
Amiri et al (24) found no association between age and
OHRQoL.

On the other hand, the current study found no
association between gender and OHRQoL, consistent
with other findings, such as those by Duangthip et a/
(22), Nemati et al (26), Jaggi et al (27), Sajadi et al
(25) and Amiri et al (24).

The present study, consistent with existing literature,
highlighted the significant impact of untreated caries (as
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