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Time expended on managing molar
incisor hypomineralization in a pediatric
dental clinic in Nigeria

Abstract: This study assessed the difference in the number of visits
made to a dental care clinic and the time spent providing specific
dental treatment for children with and without molar incisor
hypomineralization (MIH). Children aged 8 to 16 years who presented
at the Pediatric Dental Unit of the Obafemi Awolowo University
Teaching Hospital Complex, in lle-Ife, Nigeria, were eligible for the
study. A comprehensive medical and dental history was taken, and each
child was clinically examined, diagnosed, and treated according to a
drawn-up plan. The time taken to establish a diagnosis and to provide
specific treatments (scaling and polishing, restoration, pulpectomy,
extraction, and placement of stainless steel crowns) and the number of
visits made to complete the treatment plan were recorded for each child.
Differences in the number of visits, time expended to make a diagnosis
and to treat children with and without MIH were analyzed. The average
time for diagnosis (p = 0.001) and the average time for placing amalgam
restorations (p = 0.008) were significantly longer in children with MIH
than in those without it. Children with MIH made more visits to the
clinic (p < 0.001).There was no significant difference in the average time
for scaling and polishing (p = 0.08), glass ionomer cement restorations
(p = 0.99), composite restorations (p = 0.26), pulpectomy (p = 0.42), tooth
extraction (p = 0.06), and placement of a stainless steel crown (p = 0.83)
in children with and without MIH. In conclusion, children with MIH
required more time for oral health care. Placing amalgam restorations
took significantly longer than placing tooth bonding restorative
materials in children with MIH than in those without it.

Keywords: Time; Tooth Demineralization; Children.

Introduction

Molar incisor hypomineralization (MIH) is a term used to describe a
form of developmental defect of the enamel characterized as demarcated
opacities involving one or all permanent molars with or without the
involvement of the incisors."? The number of hypomineralized first
permanent molars in an individual can range from one to four. When MIH
affects two or more first permanent molars, including the contralateral
tooth, the lesion is described as moderate or severe.>*
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The prevalence of MIH ranges between 3.6% and
40.0%* with a mean overall prevalence of 13.1%,”but
Zhao et al. previously reported an overall prevalence
of 14.2%.° Morbidities associated with MIH include
caries and their sequelae, tooth sensitivity, and
aesthetic concern with a possible negative impact on
the quality of life of affected children.>”® This implies
that a number of children with MIH would need to
seek dental treatment and have multiple dental visits
over the course of their lifetime for the purpose of
managing many complications associated with the
lesion - post-eruptive breakdown, pulp diseases,
hypersensitivity, or pain.® For children who need to
make multiple dental visits, the management of MIH
may significantly affect school time.” Morbidities
associated with MIH may also affect growth and
development significantly.'” By the age of 9 years,
children with MIH will have undergone dental
treatment of their first permanent molars almost
10 times more than their peers. They also have an
11-fold higher probability of requiring restorative
treatment of their first permanent molars compared
with children without MIH."*2

In Nigeria, a household-based study showed that
the prevalence of MIH was 9.7%" while a school-based
survey revealed a prevalence rate of 17.7%.* A large
number of children may, therefore, need to visit a
dental clinic for preventive, restorative, or orthodontic
care, or tooth extractions for management of MIH.”
For the sake of treatment planning, it is therefore
important to assess the number of dental visits that
may be required for the management of a patient with
MIH as well as the clinical time expended managing
these children. This study tried to address both of
these concerns.

Methodology

The study recruited children aged 8 to 16 years
enrolled in a school screening program who presented
to the Pediatric Dental Unit of the Department of
Child Dental Health at Obafemi Awolowo University
Teaching Hospital Complex. The recruitment took
place over a 12-month period. Details of the screening
program were previously published by Oyedele et al.”
All children diagnosed with MIH and those without
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MIH but who also needed dental treatment during
the school screening program were invited for free
oral health care.

This study recruited children who were visiting
the dental clinic for the first time. This decision was
made in order to exclude children who might have
dental phobia due to a previous negative experience
in a dental clinic.* Also, prior exposure to dental
care may affect dental chair behavior, which may
impact on the time expended on dental treatment. In
addition, children who were attending the dental clinic
for the first time but who required pharmacological
management of their behavior or of dental anxiety
were excluded from the study for the same reason.

All children recruited for the study had
comprehensive history taken at the first dental
visit using a standard clerking format. Information
obtained during the history taken included age, sex,
socioeconomic status, presenting complaint, history of
presenting complaint, past and current medical history,
past dental history, family history, and social history.

The socioeconomic status of each child was classified
asclassI (upper class), class II (upper middle class), class
III (middle class), class IV (lower middle class), or class
V (lower class). For ease of analysis, socioeconomic
status in this study was regrouped into three levels:
high (upper and upper middle classes), middle (middle
class), and low (lower middle and lower classes).'®

A systematic review was also conducted. Detailed
clinical examination was also performed, which
consisted of general physical examination, extra-oral
examination including an assessment of the facial
profile, intraoral examination of the intra-arch and
inter-arch dental relationships, and examination of
the oral mucosa and soft tissues. When necessary,
children could be subjected to radiographs and tooth
sensitivity tests. For each child, a definitive diagnosis
was made after adequate investigation. A treatment
plan was then drawn up.

For children with MIH, a clinical examination
was conducted to determine the severity of the lesion
using the criteria established in earlier publications."”'®
Children were diagnosed with MIH when at least one
molar was affected, with or without involvement of
the incisors. Each first permanent molar and incisor
was screened for demarcated white, yellow, or brown
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opacities greater than or equal to 2mm in diameter.
Severity of the lesions was classified as mild MIH if
the tooth had demarcated opacities with no need of
treatment; moderate MIH if the lesions on the tooth
had rough and broken down enamel alone; and severe
if the hypomineralized lesion was associated with
loss of dental structure affecting both enamel and
dentin, with atypical restorations replacing affected
hard tissue. Each child’s hypomineralization grade
was defined by the most severe defect seen in his/
her first permanent molars or permanent incisors.
The time spent by the dentists on history taking and
clinical examination was recorded. The time spent on
managing patients for any of the following procedures
was also recorded: scaling and polishing, restoration
of carious lesions using glass ionomer cement (GIC),
composite or amalgam, pulpectomy, extraction, or
placement of stainless steel crown (SSC). The time spent
on providing each patient with any of the treatment
procedures during a single dental visit when indicated
in the treatment plan was recorded. The number of
visits made to the clinic for the management of dental
lesions diagnosed during the first dental visit was also
recorded. The time required for diagnosis and treatment
as defined by Ligali et al."” was adopted for this study.
The time required for history taking was defined
as the period during which a thorough history of the
patient was taken. It commenced from the time the patient
sat in the dental chair and ended when history taking
had been completed. Examination time was defined
as the period during which extra-oral and intra-oral
examinations were conducted while the patient was
sitting in the dental chair. For the purpose of this study,
the time required to make a diagnosis, herein referred to
as diagnostic time, is the total time expended on taking a
history, conducting a clinical examination, undertaking
investigations, and drawing up the treatment plan.
Treatment time was defined as the period during
which each lesion received actual treatment during the
dental visit. It was measured from the beginning of
treatment to the last visit. For the study, the time spent
on scaling and polishing, placement of restorations
(amalgam, GIC, and composite), pulpectomy,
extraction, and SSC placement was recorded.
Data analysis was conducted using STATA version
11. Descriptive analysis was performed. Differences
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in the time expended making a diagnosis and
treating lesions and the number of follow-up visits
for management of lesions diagnosed during the first
dental visit between patients with and without MIH
were analyzed using t-tests, and chi-square tests where
appropriate. Statistical differences were inferred when
the p value was equal to or less than 0.05.

The study was approved by the Research Ethics
Committee (ERC/2011/06/03) of the Obafemi Awolowo
University Teaching Hospital Complex. Permission was
also obtained from the Nigerian Ministry of Education
and from the heads of all schools that participated in
the school screening program. Parental consent was
received for all children who participated in the study.
All data were handled confidentially. Children were
clerked with parents present in the dental cubicle.
However, for the sake of privacy, adolescents aged 12
to 16 years were clerked without their parents in the
dental cubicle. All treatments were undertaken in the
presence of parents in the dental cubicle.

The school screening program and the clinical
management of patients were conducted by one of the
authors (TAO). A standard operating procedure was
developed for the entire study. The weighted kappa
statistic was used to determine the intra-examiner
reliability for the diagnosis of MIH. The score was 0.85.

Results

A total of 2,107 schoolchildren aged 8 to 16 years
were screened. Of these, 267 were diagnosed with
MIH and 395 were diagnosed with other oral lesions
exclusive of MIH.

Of the 267 children diagnosed with MIH, only 41
(15.4%) met the inclusion criteria. All of the 41 children
were recruited for the study. Of the 395 children
without MIH who had other oral lesions, 32 (8.1%)
met the inclusion criteria. They were all recruited for
the study and served as the comparison arm for the
study. Significantly more children with MIH showed
up for clinical care (p = 0.003).There was no significant
difference in the proportion of referred patients with
MIH and those referred without MIH who showed
up for clinical care based on sex (p = 0.21), age (p =
0.23),and socioeconomic status (p = 0.15) (Table 1).
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Table 1. Sociodemographic variables of patients who presented for clinical care.

Molar incisor hypomineralization

Total

Variables Present p-value
(n=41) (n=32) n=73
Mean age 11.61 + (2.61) 10.91 + (2.29) 11.30 + (2.48) 0.23
Sex
Male 24 (58.5%) 14 (43.8%) 38 (52.1%)
Female 17 (41.5%) 18 (56.2%) 35 (47.9%) 0.21
Socioeconomic status
High 6 (14.6%) 9 (28.1%) 15 (20.5%)
Middle 17 (41.5%) 7 (21.9%) 24 (32.9%) 0.15
Low 18 (43.9%) 16 (50.0%) 34 (46.6%)

The average diagnostic time was 85.86 + (35.01)
minutes. There was a significant difference in the
average diagnostic time between children with
and without MIH: the average diagnostic time
was longer for children with MIH when compared
with those without MIH (97.43 minutes vs. 71.03
minutes; p = 0.001).

Table 2 shows the average time for specific
treatments for children diagnosed with MIH and
those without MIH. Sixty-six children were subjected
to scaling and polishing: 28 (42.4%) children without
MIH and 38 (57.6%) with MIH. Though the average
time for scaling and polishing for children with
MIH was longer than that for children without MIH,
there was no significant difference in the time (29.76
minutes vs. 34.39 minutes; p = 0.08).

Thirty-two children had GIC restorations: 18 (56.3%)
children with MIH and 14 (43.7%) without MIH.
There was no significant difference in the average
time for placement of a GIC restoration for children
with MIH and children without MIH (3742 minutes
vs. 37.39 minutes; p = 0.99).

Twenty-three children had amalgam restorations:
eight (34.8%) children with MIH and 15 (63.2%) without
MIH. There was a significant difference in the average
time for placement of an amalgam restoration for
children with MIH and children without MIH: the
time for placement of an amalgam restoration for
children with MIH was longer than that for children
without MIH (66.13 minutes vs. 41.2minutes; p = 0.008).

Thirteen children had composite restorations:
six (46.2%) children with MIH and seven (53.7%)
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without MIH. There was no significant difference
in the average time for placement of a composite
restoration for children with and without MIH (46.14
minutes vs. 64.17 minutes; p = 0.26).

Seventeen children had pulpectomy: 15 (88.2%)
children with MIH and two (11.8%) without MIH.
Though the average time for pulpectomy for children
with MIH was longer than that for children without
MIH, there was no significant difference in the time
(142.87 minutes vs. 94.5 minutes; p = 0.42).

Thirty-four children needed a tooth extraction:
29 (85.3%) children with MIH and five (14.7%) without
MIH. Though the average time for tooth extraction for
children with MIH was longer than that for children
without MIH, there was no significant difference in
the time (43.28 minutes vs. 21.4 minutes; p = 0.06).

Seven children needed SSC placement: two (28.6%)
children with MIH and five (71.4%) without MIH.
There was no significant difference in the time
for SSC placement for children with MIH when
compared with those without MIH (115.5 minutes
vs. 110.0 minutes; p = 0.83).

On average, a child with MIH made significantly
more visits to the dental clinic than a child without
MIH (4.0 vs. 2.29; p < 0.001). Table 3 provides the details
of the average time required for specific treatments for
children diagnosed with MIH based on the severity of
the lesion. The average diagnostic time for children with
mild, moderate, and severe MIH was 99.0 minutes, 81.5
minutes, and 100.32 minutes, respectively. When the
average diagnostic time for children without MIH was
compared with that for children with mild, moderate,



and severe MIH, respectively, there was no significant
difference in the average diagnostic time for children
with mild MIH (99 minutes vs. 71.03 minutes; p = 0.08)
and moderate MIH (81.5 minutes vs. 71.03 minutes;
p = 0.49). The difference in the average diagnostic time
for children with severe MIH was significantly higher
than that for children without MIH (100.32 minutes
vs. 71.03 minutes; p = 0.0005).

The average time for placement of an amalgam
restoration, a pulpectomy, and a tooth extraction
increased with the severity of MIH, while the average
time for a composite restoration decreased as the
severity of MIH increased.
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Discussion

The study showed that the average time for the
diagnosis and treatment of children is significantly
affected by MIH. It takes significantly longer to
establish a diagnosis for children with MIH than for
those without MIH. The diagnostic time for children
with mild and moderate MIH was non-significantly
longer when compared with children without MIH,
and significantly longer for children with severe
MIH when compared with children without MIH.
It also takes significantly longer to place an amalgam
restoration for children with MIH when compared

Table 2. Average clinical times and average number of dental visits for management of children with and without molar incisor

hypomineralization.

Molar incisor hypomineralization Total
Variables Mean time + (SD) p- value
Present (n = 41) Absent (n = 32) n=73
Average diagnostic time in minutes 97.43 + (34.0) 71.03 + (30.85) 85.86 + (35.01) 0.001
Average specific treatment time in minutes
Scaling & polishing 29.76 + (10.16) 34.39 + (10.82) 31.72 + (10.62) 0.08
Amalgam filling 41.2+ (14.37) 66.13 + (26.88) 49.89 + (22.53) 0.008
Composite restoration 46.14 + (24.05) 64.17 + (30.56) 54.46 + (27.67) 0.26
GIC restoration 37.43 + (10.61) 37.39 + (5.73) 37.41 + (13.52) 0.99
Pulpectomy 142.87 + (80.0) 94.5 + (6.36) 137.18 + (76.55) 0.42
Extraction 43.28 + (24.64) 21.4 + (2.07) 40.05 + (24.04) 0.06
Stainless steel crowns 115.8 + (34.20) 110.0 + (7.07) 114.14 + (28.22) 0.83
Average number of dental visits 4.0+ (1.20) 2.29 + (0.64) 3.26 + (1.31) < 0.001

Table 3. Average clinical times and average number of dental visits for management of children with different levels of molar

incisor hypomineralization severity

Variables

Molar incisor hypomineralization

Mean time + (SD)

Average diagnostic time in minutes

Scaling & polishing
Amalgam filling
Composite restoration
GIC restoration
Pulpectomy

Extraction

Mild (n = 4) Moderate (n = 6)
99.0 + (13.0) 81.5 + (49.39)
Average specific treatment time in minutes

30.25+ (10.81) 36.67 + (8.19)
46.0 + (0.0) 60.0+ (0.0)
90.0+ (0.0) 50.0+ (0.0)
37.0+ (0.0) 43.33 + (4.16)
79.0+ (0.0) 133.25 + (55.46)

34.33 + (11.59) 34.75 + (12.37)

Severe (n = 31)

100.32 + (32.53)

28.21 + (10.15)
70.5 + (30.01)
36.6 + (16.40)
30.14 + (17.64)
153.1 + (91.20)
46.05 + (27.24)
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with children without MIH. Children with MIH
make significantly more visits to a dental clinic than
those without MIH.

One of the strengths of the study is the recruitment
of patients who were attending the clinic for the first
time. This reduces the potential influence of dental
phobia on the time required for clinical care and
also reduces the bias that familiarity with the dental
clinic could have had towards diagnostic time. Also,
by using first-time visit to the dental clinic, there
was no risk of recruiting children who have been
emotionally overloaded with dental care, which could
lead to behavioral problems during dental treatment."

However, there are other factors that could affect
the duration of patient care such as anxiety, challenges
with behavior management, clinician’s competency,
and availability of appropriate tools for clinical care.
The study tried to limit the influence of these variables
by ensuring that clinical care was provided by a
single competent clinician. Also, children recruited
for the study had reached the age at which their
behavior could be effectively managed using non-
pharmacological techniques. Having a clinician who
has the competency to diagnose MIH also reduces the
challenges associated with establishing the diagnosis
of MIH. However, the study was not blinded. This
increased the risk of the clinician influencing the result
of the study. The small sample size and the recruitment
of a convenience sample of study participants who
showed up for dental treatment following referral
also increased the risk for spurious findings during
the sub-analysis.

Despite these limitations, the study is important
for a number of reasons. First, it provides clinicians
with information that can help them plan the patient’s
treatment time. The information can also help
clinicians make critical decisions on how to optimize
the limited time available for patient’s treatment.
Second, it also provides evidence for promoting the
use of tooth bonding restorative materials for MIH
rather than amalgam restoration when a decision
about time needs to be made.

Treatment of MIH can be demanding and time-
consuming. Time is required for achieving adequate
pain control, managing dental phobia, and controlling
behavioral problems. It is equally important to
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determine the appropriate restorative material and
optimally prepare the tooth to receive the material.’
This challenge was posed by amalgam restorations.
The longer time required for amalgam restoration
in children with MIH may result from challenges
associated with the preparation of mechanical retention
features for amalgam restoration of MIH-affected
teeth, which is not required for GIC and composite
restoration of MIH-affected teeth. Also, the difficulties
encountered in providing MIH-affected teeth with
adequate anesthesia may increase the time necessary
for amalgam restorations of such teeth.?!In addition,
MIH-affected teeth are hypersensitive to mechanical
manipulation as a result of constant pulp inflammation.*

This finding does not imply support for the
use of GIC and/or composite restorations for the
management of MIH-affected molars in the long
term. Hypomineralized enamel reduces the modulus
of elasticity and is less resistant to abrasion, thereby
increasing the prospect of loss of restorative materials.”
The use of SSC to restore MIH-affected teeth reduces
the chances of possible loss of restorative materials
and the long time required for placement of an
amalgam restoration. This study shows that there
is no significant difference in the time expended on
placing an SSC in MIH-affected and non-MIH-affected
teeth, though more time is required for placing an
SSC when compared to placing restorative materials.
The durability of SSC may compensate for the time
expended in the clinic in the long run.

Composite resin is the recommended restorative
material for fully erupted MIH-affected teeth.?
However, MIH-affected enamel is less amenable
to acid etching, making the retention of composite
resins challenging.?® Also, there might be the need to
place retention features on the tooth as the severity
of MIH increases.?* Our finding that composite
restoration requires less time as the severity of MIH
increases is contrary to conventional expectations
and difficult to explain. A plausible explanation
provided by Kopperud et al.? is that these patients
may be so challenging to treat that dentists limit
tooth substance removal. There was no other study
we could compare our findings with. In view of the
importance of composite resins for the restoration
of MIH-affected teeth, it is important to further



investigate this finding to be able to validate it and
also to find the reason(s) for the observation.
Previous studies had demonstrated the high
number of visits to dental clinics made by children
with MIH."? This study further highlights that
children with MIH-affected teeth make more clinical
visits for oral health care than those without MIH.
As pointed out by Oyedele et al.,” the high incidence
of co-morbidities associated with MIH may be one of
the reasons why children with MIH-affected teeth
make more dental visits. The second one is that the
long procedural time for children with MIH implies
that fewer procedures can be performed during each
visit. These factors have far-reaching implications.
Previous studies had shown that MIH impacts
negatively on the quality of life of affected children."
School absenteeism and the high number of dental
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