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Abstract

Background and Aim: The present study investigates the oral health-related
quality of life in asthmatic children aged 8-14 years old in Sari city.
Materials and Methods: In this case control study, the DMFT and oral
health-related quality of life of 56 children aged 8-14 years were investigated (n=28
for each group). The asthma grade of each patient, the duration of asthma, the type
of corticosteroid used, and the smoking habits of the parents were recorded in the
individual's questionnaire after interviewing and obtaining the relevant
information. Children were examined and their dmft/DMFT ratio was recorded.
Statistical tests such as Chi-square, Mann-Whitney U, Kruskal-Wallis, and
Spearman’s correlation were used.
Results: The results showed that the quality of life in asthmatic children was
significantly lower than in the control group, and the dmft/DMFT ratio was higher
(P<0.001). Additionally, a reduction in quality of life and an increase in the
dmft/DMFT ratio were significantly associated with increased asthma severity.
There were no significant differences in quality of life and the dmft/DMFT ratio
between children with smoker and non-smoker parents (P=0.852 and P=0.887,
respectively). Overall, there was a negative correlation between oral health-related
quality of life and the dmft/DMFT ratio (0.76).
- _ Conclusion: The oral health-related quality of life and the dmft/DMFT ratio in
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Introduction

Health is not merely the absence of disease or
disability. In a broader sense, it encompasses
physical, mental, spiritual, social, and cultural
well-being. From a scientific perspective, the
ability to function properly is also integral to
the concept of health. (1, 2). In contemporary
dentistry, attention is not only given to the
physical and pathological aspects of diseases
and oral hygiene but also to the socio-economic
and psychological consequences, patient
satisfaction, and the oral and dental
health-related quality of life (3). The concept of
Oral Health-Related Quality of Life (OHRQoL),
introduced as a multi-dimensional construct
encompassing physical, social, and
psychological dimensions, has gained increasing
significance (4). This concept indicates how
much a person is satisfied with his or her mouth
and teeth status and how much his or her
performance has been affected by this condition
(5).0HRQoL is crucial in children since oral and
dental diseases are very common in children
and the problems caused by such diseases,
especially tooth pain or appearance problems,
negatively affect their current and future quality
of life, and can affect their daily activities, such
as playing, sleeping, feeding, social
participation, and education (6, 7).

Asthma is the most common chronic disease in
children and adults. It is defined as a chronic
inflammatory disease of the airways associated
with increased responsiveness to various
bronchial stimuli (8). It can not only lead to
impaired lung function in patients who are not
adequately treated but also reduce their quality
of life (9).

Both asthma children and their families are at
risk of impaired psychological functioning,
well-being, and quality of life (QoL) (2, 3). Thus,
assessing health-related quality of life in
children with asthma is more than a mere
assessment of their real status and healthcare
needs since it helps to assess the effectiveness
of clinical interventions (3). Several studies
have assessed the health-related quality of life
of children with asthma using various tools and
questionnaires (9, 10). Also, many studies have
investigated oral health, oral variables, gum

health, gum bleeding, gingivitis, periodontal
diseases, and dental decay indices such as
DMFT in these children (11-14). However, very
few studies are available regarding the OHRQoL
of these children. Given the significance of the
oral and dental health of asthma patients and its
higher significance in children, this study
investigates the oral health-related quality of
life of 8- to 14-year-old asthma children in Sari
city.

Materials and Methods

This case-control study was conducted after
receiving ethical approval from the Ethics
Committee of Mazandaran University of Medical
Sciences. (IR.MAZUMS.REC.1401.429)

In this case-control study, 56 children aged 8-14
years were investigated, with 28 children in
both the case and control groups Necessary
explanations were first given to the participants
and their parents. The parents of each
participant were asked to complete the
informed consent form before entering the
study. The questionnaire was designed based
on Hadzipasic's study (15). In this study, the
available Persian version, whose validity and
reliability have been confirmed, was used. (16,
17). The questionnaire included 25 questions.
The participants were asked to describe their
experiences during the past month through
questionnaire questions, after completing the
personal information section. These
questionnaires included queries that evaluate
the negative impacts of various oral conditions
on the child's QoL and the quality of life in four
areas, including “oral symptoms”, “functional
impairment”, “emotional health” and
“psychosocial health”. Each question had 5
choices. Answers were scored from 0 to 4
(0: never), (1: once or twice), (2: sometimes),
(3: most of the time), and (4: every day). The
CPQ score was obtained by summing
questionnaire answers. A higher score indicated
a higher degree of impact of oral conditions on
the quality of life.

Statistical population and
calculation

In this case-control study, the subjects were
selected from 8- to 14-year-old children

sample size
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referred to the medical center of Mazandaran
University of Medical Sciences in 2012-2013
using a convenience sampling approach.

The sample size was calculated considering a
significance level (a) of 5%, a test power (1-f3)
of 80%, and using the following formula,
resulting in 28 samples for each group (56
samples in total)

_ (Zi-az t21-g)* * (017 + 027%)
(g — p2)?

The case group included 8- to 14-year-old
children with medical confirmation of asthma in
the medical record. The control group included
8- to 14-year-old children who had no systemic
disease (healthy). Children who did not
cooperate in answering the questionnaire and
children with mental or physical retardation
were excluded from the study. Incomplete
questionnaires were also excluded from the
study.
To evaluate the severity of asthma based on the
history and examination by a pediatric lung
specialist, the following classification was used.
(13):
1. Occasionally/mild: when exacerbations are
rare (less than 1 time per month), symptoms
are uncommon at night (less than 2 times per
month) and only intermittent use of [2-
mimetics is necessary.
2. Moderate: when exacerbations are more
frequent (2-3 times per month), symptoms are
more frequent at night (more than 2 times per
month), B2-mimetics are required almost daily
and low daily doses of inhaled corticosteroids
are prescribed (less than 400 pug/ day)
3. Severe/very severe: when exacerbations
appear weekly, symptoms occur every day
(often at night), physical activity is limited, and
higher doses of inhaled corticosteroids are
required (severe asthma, more than 400
pug/day, and very severe asthma, more than
1400 mcg/day) or when oral corticosteroids are
necessary.
The asthma grade of each patient, the duration
of asthma, the type of corticosteroid used, and
the smoking habits of the patient’s parents were
recorded for statistical analysis after
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interviewing and obtaining the mentioned
information.

After completing the questionnaire, they were
examined in a dental unit under favourable
conditions and light by a pediatric dental
specialist using a probe and a mirror, and their
DMFT (depending on whether they have
deciduous or permanent teeth) was recorded.
Then, the resulting number was divided by all
the teeth in the mouth and the dmft/DMFT ratio
was expressed as a percentage.

Statistical analysis

The data were described using frequency,
percentage, mean, and standard deviation. The
normal distribution assumption was tested
using the Shapiro-Wilk test. The results showed
that the data lacked normal distribution,
therefore non-parametric tests were used.
Chi-square tests were used to compare the
frequencies of two qualitative variables, while
Mann-Whitney tests compared scores between
two groups, and Kruskal-Wallis tests compared
scores among more than two groups.
Spearman’s  correlation  coefficient  was
employed to examine the relationship between
quantitative variables. A significance level of
less than 5% was considered, and the analysis
was conducted using SPSS 22 software.

Results

In the present study, children aged 8 to 14 years
were included, with 32.1% being 8 years old,
41.1% being 9 years old, and 26.8% being 10
years and older.Among all participants, 53.6%
of were female and 46.4% were male subjects.
According to the statistics, 67.9% of the
participants’ parents were non-smokers. Among
the asthma patients, the majority had Grade 2
asthma (42.9%), while Grade 3 asthma was the
least prevalent (17.9%).

In the case group, the highest prevalence of
asthma was observed in those with one-year
and two-year involvement (32.1% each) while

the lowest prevalence was in 5-year
involvement (7.2%). In this study, all
participants with asthma were taking

corticosteroids. In the case group, the number
of male and female participants was equal.



Journal of Iranian Dental Association (JIDA) Winter And Spring 2023 ;35, (1-2)

Taghian et. al

However, in the healthy group, most of the
children were male. In both groups, most
parents did not smoke. There was no significant
difference between two groups regarding age,
gender, and smoking of the parents, two groups
were homogeneous in this regard (Tablel).

Table 1. Comparison of frequency of variables in
two groups

Variable Patient = Healthy
p-value
N (%) N (%)
12 6
8 years old (42.9) (21.4) 0.243
Age
10 13
9 years old (35.7) (46.5)
9
10yearsold 6 (21.4) (32.1)
14 16
gender male G0.0) (571 789
female 14 12
(50.0) (42.9)
18 20
Smoker No (71.4) 0.775
(64.3)
parents
Yes 10 8
(35.7) (28.6)

The mean quality of life score of the participants
was 30.48+7.62 and the mean dmft/DMFT ratio
of these children was 10.85+9.61. Quality of life
and the dmft/DMFT ratio were significantly
different between the two groups (P<0.001)
and the status of both indices was more
unfavorable in the patient group (Chart 1).

80
40 mPatient

) .
0

dmft Quality of life

Healthy

Chart 1. Comparison of quality of life and the dmft/DMFT
ratio in two patient and healthy groups

10

Table 2 presents the descriptive information
on the quality of life and the dmft/DMFT ratio
according to the asthma grade in the patient
group. As seen, there is a significant difference
between the three grades regarding the quality
of life and the dmft/DMFT ratio (P<0.001) and
the status of both indices is more unfavorable in
children with grade 3 asthma. The Spearman's
correlation between the dmft/DMFT ratio index
and quality of life to grade asthma were 0.91
(p-value<0.001) and -0.93 (p-value<0.001),
respectively.

The level of quality of life and the dmft/DMFT
ratio were not significantly different in the two
groups of smoker and non-smoker parents
(P=0.852 and P=0.887, respectively). Table 3
presents the descriptive information on the
quality of life and the dmft/DMFT ratio in two
groups of smoker and non-smoker parents. As
seen, the level of quality of life and the
dmft/DMFT ratio is not significantly different in
the two groups regarding smoker and
non-smoker parents.

The correlation between the dmft/DMFT ratio
index and quality of life was -0.76. There is a
significant and inverse correlation between the
two indices (P<0.001), so the quality-of-life
score decreases as the dmft/DMFT ratio index
increases.

Table 4 shows the descriptive information on
the quality of life and the dmft/DMFT ratio of
asthmatic patients separately based on the
duration of asthma. Accordingly, the score of
quality of life and the dmft/DMFT ratio have a
significant relationship with the duration of
asthma, so the dmft/DMFT ratio index
increases, and the quality of life decrease since
the duration of asthma increases.

Discussion

Asthma, as a chronic disease of the airways, has
an increasing prevalence worldwide. It
significantly affects the quality of life, so it
should be considered seriously (18, 19). Oral
health is an integral part of a child’s overall
health and can be affected by chronic diseases
such as asthma. Conversely, oral health may
influence the progression and severity of
chronic diseases (20). Tooth decay, commonly
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Table 2. Comparison of the quality of life and the dmft/DMFT ratio according to asthma grade

index dmft/DMFT ratio Quality of life
Asthma grade
Mean (SD) Mean rank p-value* Mean (SD) Mean rank p-value*
7.47 72.82
1 6.0 22.95
(2.50) (2.18)
20.23 65.50
2 17.63 0.001> 11.46 0.001>
(3.43) (2.71)
3 30.86 2570 51.40 3.20
(5.70) ' (10.01) '

*:Kruskal-Wallis test

Table 3. Comparison of the quality of life and the dmft/DMFT ratio according to asthma grade

G Smoker index dmft/DMFT ratio Quality of life
rou
P parent Mean (SD) Mean rank p-value* Mean (SD) Mean rank p-value*
17.30 66.22
No 14.50 14.81
(19.15) (9.02)
Patient 0.999 0.791
16.78 64.70
Yes 14.50 13.95
(10.45) (9.78)
4.82 73.3
No 15.43 14.18
(3.66) (2.08)
Healthy 0.929 0.733
v 4.03 1219 73.50 1531
es . .
(5.62) (1.85)

*: Mann-Whitney test

Table 4. Comparison of quality of life and the dmft/DMFT ratio based on the duration of asthma

duration of index dmft/DMFT ratio Quality of life
asthma Mean (SD) Meanrank p-value* Mean (SD) Mean rank p-value*
1 8.02 (3.49) 6.39 72.44 (3.28) 22.28
2 15.55 (5.83) 13.44 68.11 (3.33) 15.56
3 23.75 (2.50) 21.25 <0.001 64.50 (3.70) 10.38 0.001
4 25.88 (6.12) 22.25 55.25 (7.36) 4.25
5 34.2 (8.08) 26.75 47.50 (17.65) 3.50
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measured by DMFT and dmft indices in
children, is one of the best factors for
investigating children's oral health (21). Several
studies have been conducted in the field of
quality of life and oral health in children with
asthma. However, the investigated parameters
were  different from the  parameters
investigated in this study. However, the
relationship between quality of life and oral
parameters has not been investigated (13,22-
25). In the present study, 56 children were
examined in two asthma and control groups.
These two groups were not significantly
different regarding demographic characteristics
(age, gender, and smoking of parents). The
examined groups were homogenous to prevent
creating an intervening variable and make the
results more reliable. Based on the results, the
dmft/DMFT ratio in the asthma children group
was significantly higher than that in the control
group (P<0.001). The mean dmft/DMFT ratio in
the case group was recorded as 17.12 + 9.44. In
a study by Bansal et al. (2022) in India, 400
children aged 8-15 years were investigated.
They observed that DMFT/dmft was
significantly higher in the asthma children
group (23). Wierchola et al. (2006) investigated
326 children in the age range of 3-15 years in
two control and asthma groups in Poland. They
reported that the dmft/DMFT index was
significantly higher in the group of patients at
the age of 10-13 years (26). The difference in
the results in the age range of 8-9 and 14 years
may be the geographical location and the
different age ranges investigated in the two
studies. Additionally, in the present study, the
dmft/DMFT of children separately based on the
year was not recorded and compared.

The present study also showed a negative
correlation between the dmft/DMFT ratio and
quality of life. In the study by Dhinsa et al. which
was carried out in 2021, consistent with the
results of the present study, children with
asthma aged 8-16 years had significantly higher
dmft/DMFT scores than the control group. Also,
the oral health-related quality of life was
significantly lower in the asthma children than
in the control group (20). The study by Brasil et
al. in 2020 also showed a correlation between

12

DMFT score and oral health-related quality of
life (27).

A comparison of the dmft/DMFT ratio based on
asthma grade revealed that the dmft/DMFT
ratio was significantly higher in the severe
asthma group. It also seems that the increase in
the severity of asthma is related to the dose of
corticosteroids. Consistent with the results of
the present study, Bansal et al. and Shashikiran
et al. reported that the DMFT score was
significantly higher in patients with severe
asthma (23, 28). Bansal also established a
positive correlation between drug
administration time, drug dose, and DMFT score
in these patients. More numerous dental carious
lesions observed in patients with higher asthma
grades might be due to the higher dose of the
drugs used or its duration and frequency (23).
Comparing the OHRQoL according to asthma
grade in the present study demonstrated that
quality of life significantly decreases as asthma
grade increases. The study by Brasil et al
reported that the OHRQoL was significantly
lower in patients with severe asthma (27). In
individuals with systemic, chronic, and severe
respiratory diseases such as asthma, cystic
fibrosis, and chronic obstructive pulmonary
disease, daily life is disrupted. These diseases
reduce the health-related quality of life of
patients due to two main reasons: the severe
and mild symptoms of the disease and its
impact on other organs, and mental health
conditions such as depression and stress (29).
The reduction of OHRQoL in systemic diseases
is due to the general disease burden, pain, and
impact on daily life (29). It has been proven
that asthma is associated with reduced HRQoL
(27). Thus, impairment in HRQoL due to general
diseases can be one of the reasons for a
reduction in OHRQoL in our study.

Oral health and oral condition should be
considered more in these patients due to the
impact of OHRQoL on HRQoL. It was observed
that these patients pay less attention to their
oral health. It might be due to the general
attention of the physician and the person on the
involved organ and neglecting oral health (30).
Moreover, these patients have poorer mental
and psychological conditions to take care of
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selves and others should support and encourage
them to observe their oral health (31). Thus, as
stated by Schmalz in 2020, it is crucial to use a
preventive and patient-oriented individual
dental care concept, focusing on the risk and
needs of these patients (32).

Conclusion

The results revealed that the quality of life and
the dmft/DMFT ratio in the asthma children
were significantly lower and higher than in the
control group (P<0.001). Also, a reduction in the
quality of life and an increase in the dmft/DMFT
ratio were significantly related to the severity of
asthma. In general, there is a negative
correlation between oral health-related quality
of life and the dmft/DMFT ratio.

References

1. Jiménez Bufiuales M, Gonzalez Diego P,
Martin Moreno JM. La clasificacién internacional del
funcionamiento de la discapacidad y de la salud (CIF)
2001. Revista espafiola de salud publica. 2002; 76:
27:1-9.

2. Terris M. La revolucion epidemioldgica y la
medicina social. 1982.

3. Van Houte ], Gibbons R, Pulkkinen A. Adherence
as an ecological determinant for streptococci in the
human mouth. Archives of Oral Biology. 1971; 16
(10):1131-41.

4. Bennadi D, Reddy C. Oral health-related quality of
life. Journal of International Society of Preventive &
Community Dentistry. 2013; 3(1): 1.

5. Locker D. Measuring oral health: a conceptual
framework. Community Dent Health. 1988;5:3-18.

6. Judd P, Kenny D. Formocresol concerns. A review.
Journal (Canadian Dental Association). 1987; 53(5):
401-4.

7. Smith NL, Seale NS, Nunn ME. Ferric sulfate
pulpotomy in primary molars: a retrospective study.
Pediatric Dentistry. 2000;22(3):192-9.

8. Gross KM, Ponte CD. New strategies in the medical
management of asthma. American family physician.
1998;58(1):89.

9. Albsoul-Younes AM, Al-Doghim IA, Al-Safi SA,
Najada AS. Improving the quality of life in asthma
children. The Indian Journal of Pediatrics. 2004; 71
(12):1075-8.

10. Kalyva E, Eiser C, Papathanasiou A. Health-

Winter And Spring 2023; Vol. 35, No. 1-2

related quality of life of children with asthma: self
and parental perceptions. International journal of
behavioral medicine. 2016;23(6):730-7.

11. Anandhan V, Bharathan R, Venkataraghavan K,
Reddy NV. The prevalence and severity of dental
caries and oral hygiene status of asthma children
between the age group of 6 and 12 years: A
cross-sectional study. World ] Dent. 2012;3(3):250-
4.

12. Ehsani S, Moin M, Meighani G, Pourhashemi §],
Khayatpisheh H, Yarahmadi N. Oral health status in
preschool asthma children in Iran. Iranian Journal of
Allergy, Asthma, and Immunology. 2013:254-61.

13. Eloot A, Vanobbergen ], De Baets F, Martens L.
Oral health and habits in children with asthma
related to severity and duration of the condition.
Eur ] Paediatr Dent. 2004;5(4):210-5.

14. Stensson M, WENDT LK, Koch G, Nilsson M,
Oldaeus G, Birkhed D. Oral health in preschool
children with asthma-followed from 3 to 6 years.
International journal of pediatric dentistry. 2010; 20
(3):165-72.

15. Shin H-S, Han D-H, Shin M-S, Lee H-], Kim
M-S, Kim H-D. Korean version of child perceptions
questionnaire and dental caries among Korean
children. PloS one. 2015; 14(2): e0116011.

16. Jabarifar SE, Khadem P, Ahmadi S, Hajiahmadi M,
Nilchian F. Assessment of psychometric projection of
the Persian version of the Child Perception
Questionnaire (CPQ8-14) in 8-14 year-old students
in Isfahan. Journal of Isfahan Dental School. 2011:
165-72.

17. Pour, G, Harooni, Gh, Wamaghi, M, Sajjadi, T, et al.
Validity and reliability of the Persian version of the
health-related quality of life questionnaire. Journal of
North Khorasan University of Medical Sciences.
2017;8(3):59-447.

18. Mannino DM, Homa DM, Pertowski CA, Ashizawa
A, Nixon LL, Johnson CA, et al. Surveillance for
asthma--united states, 1960-1995. 1998.

19. Ravens-Sieberer U, Schmidt S, Gosch A,
Erhart M, Petersen C, Bullinger M. Measuring
subjective health in children and adolescents: results
of the European KIDSCREEN/ DISABKIDS Project.
GMS Psycho-Social Medicine. 2007;4.

20. Dhinsa K, Saha S, Tripathi AM, Dhinsa G, Rai V,
Bhagchandani ]. Assessment of Oral Health-related
Quality of Life in Patients Suffering from Systemic
Diseases. International Journal of Clinical Pediatric

13



Journal of Iranian Dental Association (JIDA) Winter And Spring 2023 ;35, (1-2)

Taghian et. al

Diseases. International Journal of Clinical Pediatric
Dentistry. 2021; 14(6):779.

21. Alaki SM, Ashiry EA, Bakry NS, Baghlaf KK,
Bagher SM. The effects of asthma and asthma
medication on dental caries and salivary
characteristics in children. Oral Health Prev Dent.
2013;11(2):113-20.

22. Arafa A, Aldahlawi S, Fathi A. Assessment of the
oral health status of asthma children. European
journal of dentistry. 2017; 11(03): 357-63.

23. Bansal V, Reddy KV, Shrivastava S, Dhaded S,
Noorani SM, Shaikh MI. Oral health assessment in
children aged 8-15 years with bronchial asthma
using inhalation medication. Tzu-Chi Medical
Journal. 2022;34(2):239.

24. Dembowska E, Jaron A, Skoczek-Szlosser K,
Gabrysz-Trybek E, Bladowska ], Trybek G. The Effect
of Inhaled Corticosteroid Therapy on Periodontal
Status in Patients with Asthma. Applied Sciences.
2021;12(1):240.

25. Pani SC, Al-Sibai SA, Rao AS, Kazimoglu SN,
Mosadomi HA. Parental perception of oral
health-related quality of life of Syrian refugee
children. Journal of International Society of
Preventive & Community Dentistry. 2017; 7(4): 191.
26. Wierchola B, Emerich K, Adamowicz-Klepalska B.
The association between bronchial asthma and
dental caries in children of developmental age. Eur ]
Paediatr Dent. 2006; 7 (3):142-5.

14

27. Brasil-Oliveira R, Cruz AA, Souza-Machado A,
Pinheiro GP, Indcio DdS, Sarmento VA, et al.
Qualidade de vida relacionada a satude bucal em
individuos com asma grave. Jornal Brasileiro de
Pneumologia. 2020;47.

28. Shashikiran N, Reddy V, Raju PK. Effect of
antiasthmatic medication on dental disease: dental
caries and periodontal disease. Journal of Indian
Society of pedodontics and preventive dentistry.
2007;25(2):65.

29. Li S, Ning W, Wang W, Ziebolz D, Acharya A,
Schmalz G, et al. Oral Health-Related Quality of Life
in Patients With Chronic Respiratory Diseases—
Results of a Systematic Review. Frontiers in
medicine. 2022; 8:2868.

30. Carrillo C, Russell |, Judd P, Casas M]. Oral health
of children with congenital heart disease at a
pediatric health science center. ] Can Dent Assoc.
2018;84(i7):1488-2159.

31. Schmalz G, Garbade ], Kollmar O, Ziebolz D. Does
the oral health-related quality of life of patients after
solid organ transplantation indicate a response shift?
Results of a systematic review. BMC Oral Health.
2020; 20(1):1-12.

32. Schmalz G, Ziebolz D. Changing the focus to the
whole patient instead of one oral disease: the
concept of individualized prevention. Advances in
Preventive Medicine. 2020.

Winter And Spring 2023; Vol. 35, No. 1-2



