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ABSTRACT 

Objective: To examine the relationship between the occurrence of molar incisor hypomineralization and 
hypomineralized second primary molars. 
 
Method: A cross-sectional study was conducted on patients attending the pediatric dental clinic at Prince 
Rashed Bin Al-Hasan Military hospital The selected patients had either molar incisor hypomineralization 
or hypomineralized second primary molars or both. The diagnosis of both diseases was based on the 
definition and criteria of the European Academy of Pediatric Dentistry (EAPD). The severity of the 
lesion was classified into two categories: mild and severe. A Chi-square test of independence and 
Cramer’s V were used to examine the relationship between the two diseases.  
 

Results: The sample included 228 children whose ages ranged between 7 and 11 years with an average 
of 8.5. Of these, 49.1% had both hypomineralized second primary molars and molar incisor 
hypomineralization. However, 65.8% had hypomineralized second primary molars and among those, 
74.7% also had molar incisor hypomineralization. Of the molar incisor hypomineralization cases, 67.3% 
were classified as severe, and 32.0% of the hypomineralized second primary molar cases. There was a 
statistically significant relationship between the occurrence of both conditions (p < .05). 
 
Conclusion: There was a significant relationship between the occurrence of hypomineralized second 
primary molars and molar incisor hypomineralization in this study, which provides parents and dentists 
with the chance to predict the possibility of molar incisor hypomineralization occurrence. In addition, 
severe manifestations of hypomineralization were common, which necessitates early dental preventive 
measurements in these children. 
 
Keywords: Children, Jordan, Molar Incisor Hypomineralization, Hypomineralized Second Primary 
Molar.  
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Introduction 
      Hypomineralized dental defects are frequently seen in pediatric dental clinics. These developmental 
defects can be seen in both permanent and primary teeth. They are qualitative defects of systemic origin 
which occur as a result of reduced enamel mineralization, where the enamel becomes weak and breaks 
down easily. 
From the Department of:  

 *  P e di a t r i c  D en t i s t r y ,  P r i n c e  Ra s h id  Bi n  Al  H as s a n  Ho s p i t a l  

* * E n do d o nt i c ,  K i n g  H u s se i n  Me d i ca l  C e n te r  

* * * P ro s t ho d o nt i c s ,  P r i n ce  R a s hi d  Bi n  Al  H a sa n  H o sp i t a l  

+O r t h o do n t ic s ,  P r in c e  R as h i d  Bi n  AL H a s a n  Ho s p i t a l  

++P u b l i c  H ea l th ,  Jo r d an  U n i ve r s i t y  o f  Sc i en c e  An d T e ch n o lo gy  

C o r r es p o nd e n ce  Ad d r e s s  Co r r es p o nd e n c e  sh o u ld  b e  a dd r e ss e d  

M o 'a t h  G h oz l a n  E- ma i l  a d dr e s    m g h u z l an 7 9@ y a ho o. c o m 

Correspondence should be addressed to: 

Submission date: 17 Jan 2022  , Acceptance date: 11 August 2022  , Publication date: August  2023 



    7 
JOURNAL OF THE ROYAL  MEDICAL SERVICESN  
VOL.30  O.2  AUGEST  2023 
 

 

When hypomineralization affects permanent molars and incisors, the condition is called molar incisor 
hypomineralization (MIH), which can be observed in one or more of the permanent first molars with or 
without hypomineralized lesions in permanent incisors.1, 2, 3, 4  
Comparatively, the condition that affects primary second molars is called deciduous molar 
hypomineralization (DMH) 1 or, more recently, hypomineralized second primary molars (HSPM).5, 6 
Such developmental lesions are usually located on the occlusal third of the buccal surface or the incisal 
third of the labial surface of the affected teeth, with a size of less than one third of the affected surface.7 
The hypomineralized teeth are a source of worry for dentists and parents because of their deformed 
appearance and poor function in the dental arch. MIH has therefore been described as a pandemic 
problem with a global burden that requires monitoring by the entire health care community.8,9 The 
detrimental effects of hypomineralization on primary and permanent dentition include rapid caries 
progression, the breakdown of teeth under masticatory pressure, persistent hypersensitivity, and aesthetic 
concerns that have a psycho-social impact.10,11 In addition, hypomineralization affects the ability to treat 
these teeth because of the difficulty in bonding restoration, the frequent failure of restorations, the need 
for multiple visits to a dental clinic, and the difficulty in achieving good local anesthesia before dental 
treatment, which subsequently leads to poor patient cooperation and compliance12 and may result in 
losing these teeth. 
The definitive cause of hypomineralized lesions is not well known, but it has been suggested that some 
predisposing factors that occur prenatally, perinatally or postnatally play a role. Recurrent upper 
respiratory tract infections, low birth weight, preterm birth,13 and the presence of dioxins in breast 
milk are common examples of these factors.14 Some researchers claim that genetics is a factor.15 
However, the cause could be a combination of more than one factor.14 
Since the development of the second primary molar (SPM) starts before the development of permanent 
teeth, but both continue the process simultaneously,1, 16 an injury that occurs in late pregnancy and early 
perinatal period could affect both.5   
The prevalence of MIH varies around the world. It could be as low as 2.3% to as high as 40.2%.17-32 In 
Jordan, one study estimated the prevalence of MIH as 17.6% in 2011,20 while another reported a 
prevalence of 13.7% in 2020.21  
Similarly, there was a great variation among studies that reported the prevalence of hypomineralized 
second primary molars (HSPM) 33-41.  

No studies in Jordan assessed the relationship between MIH and HSPM in Jordanian children. Thus, the 
aim of this study was to examine if a relationship exists, and whether or not HSPM can be considered a 
predictive sign for the development of MIH. 
 
 
 

Methods 

Study Design and Settings 
A cross-sectional study was conducted on patients attending the pediatric dental clinic at Prince Rashed 
Bin Al Hasan Military hospital  
 

Sampling  
Examining patients was completed between June and September 2021. The patients had all their 
permanent first molars, permanent incisors, and second primary molars erupted and accessible for 
examination. The patients had either molar incisor hypomineralization (MIH) or hypomineralized second 
primary molars (HSPM) or both. The diagnosis of the conditions was based on the criteria adopted by the 
European Academy of Pediatric Dentistry (EAPD) in 2003,2 and adapted for diagnosing HSPM in 2008,1 
then revised in 2015.5,6 The severity of the lesion was classified as mild or severe, in which the mild form 
showed demarcated patches of different colors, while post-eruptive breakdown and atypical caries or 



    8 
JOURNAL OF THE ROYAL  MEDICAL SERVICESN  
VOL.30  O.2  AUGEST  2023 
 

restoration were considered severe hypomineralization, based on modified (EAPD) system3,4 as shown 
below.   
 
 
Mild Severe 
Demarcated enamel opacities of different colors 
either white, yellow, and brown without 
breakdown.3, 4 

Post eruptive breakdown, atypical restorations, 
and extraction due to hypomineralization.3, 4 

 
 
 
The children were examined directly in the clinic by one specialized pediatric dentists to ensure the 
reliability and repeatability, with a mirror and a probe under good illumination in the dental office, with 
the teeth dry (air blow was used to dry the teeth and gauze was used for removing debris when present). 
The hypomineralized permanent first molars, incisors, and second primary molars were then recorded.  
According to Weerheijm KL et al.,2 a child was considered to have MIH if at least one of the permanent 
first molars was affected by hypomineralization with or without affected incisors, and according to 
Elfrink ME et al.,1 the child was considered to have HSPM if at least one second primary molar was 
hypomineralized. The teeth affected by hypomineralization were recorded. 
Regarding the severity, the child was considered to have a severe MIH if at least one severe lesion 
(according to the criteria mentioned above) was found on the permanent first molars and/or incisors, and 
to have a severe HSPM if there was at least one severe lesion on the second primary molars. Otherwise, 
the case was recorded as a mild one. 
The exclusion criteria included patients with dental developmental defects such as amelogenesis 
imperfect, fluorosis, and deformed teeth due to trauma or infection in the primary successors. In addition, 
patients with grossly carious teeth, those undergoing orthodontic treatment, and patients with systemic 
diseases or syndromes that may be associated with defective or stained enamel, such as tetracycline 
staining in cystic fibrosis, hyperbilirubinemia, or congenital porphyria, were excluded. 
Statistical Analysis  
The descriptive statistics included some demographic information and rates of MIH and HSPM in the 
examined sample. Pearson χ 2 or Fisher’s exact test were used to evaluate the association between the co-
occurrence of MIH and HSPM, and MIH and HSPM severity. Cramer’s V value estimated the strength of 
these associations. The SPSS (version 23) software was used in the analyses and a p-value of 0.05 or less 
was considered statistically significant.  
 
 

Ethical Considerations 
This study gained approval from the local ethical committee of the Royal Medical Services in Jordan.   
 
 

Results 
This study included 228 (125 female and 103 male) patients whose ages ranged between 7 and 11 years, 
with an average of 8.5.  
A total of 3648 teeth were examined for the presence of hypomineralized lesions. These were 912 of each 
tooth type of concern, which are: permanent first molar (PFM), permanent central incisors (PCI), 
permanent lateral incisors (PLI) and second primary molars (SPM). Hypomineralization was found in 
1430 of them. However, the prevalence of hypomineralization in each tooth type is shown in Table I. 
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Table I: The prevalence of hypomineralization in type of teeth examined  
 
Tooth type Number of affected teeth 

(% among the same type) 
Percentage from the total number of 

affected teeth 
Permanent central incisors (PCI) 310 (34.0%) 21.7% 
Permanent lateral incisors (PLI) 86 (9.4%) 6.0% 
Permanent first molars (PFM) 586 (64.3%) 41.0% 
Primary second molars (SPM) 448 (49.1%) 31.3% 
Total 1430 100% 
 
 
 
In addition, those who had all their second primary molars affected by hypomineralization (n = 4) 
comprised more than half (51.8%) of MIH cases, as shown in Table II. The mean for the number of 
affected SPM in patients with MIH is 3.07, while the mean for the number of affected SPM in patients 
without MIH is 2.7.  
Two thirds of the children, 150 (65.8%) had HSPM, (32.0% severe, 68.0% mild) of whom 74.7% had 
MIH concomitantly, indicating that 49.1% of the patients had both MIH and HSPM. There were 95 
children with MIH, two thirds (64) of whom were categorized as severe (67.4%) and one third (31) as 
mild (32.6%). 
 
 
Table II: Number of patients with MIH/without MIH in relation to the number of affected primary 
second molar (SPM) 

No. of affected SPM/patient Patients with MIH (%) Patients without MIH (%) 

1 8 (7.1%) 4 (10.5%) 
2 34 (30.4%) 16 (42.1%) 
3 12 (10.7%) 4 (10.5%) 
4 58 (51.8%) 14 (36.9%) 
Total 112 (100%) 38 (100%) 
 
 
 There were almost equal numbers of mild cases of HSPM among males and females, but females had 
more severely hypomineralized teeth than males, as shown in Table III. 
Table IV demonstrates the relationship of MIH with HSPM. There is a significant relationship between 
MIH and the presence of HSPM, as indicated by the table (p < .001). Cramer’s V indicated a moderate 
strength of the association between MIH and HSPM (V = .322, p-value = .001) with a mean square 
canonical correlation (V2 = .103). The relative risk of developing MIH among patients is 1.34 [95% CI: 
1.17–1.53]. 
In Table V there was a higher rate of MIH among patients with severe HSPM compared to patients with 
mild HSPM (79.2% vs. 72.5%, respectively), which is also illustrated in Figure 1. Nonetheless, this 
difference was not significant (p-value = .539).  
 
 
 
Table III: Distribution of HSPM according to severity and gender 
 
Severity N Female Male 
Severe 48 (32.0%) 28(58.3%) 20 (41.7%) 

Mild 102 (68.0%) 50(49.0%) 52 (51.0%) 

Total 150 (100%) 78 (52.0%) 72 (48.0%) 
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Table IV: The relationship of MIH and HSPM 
 
 MIH Absent MIH present Total *p-value 
Patients without HSPM 0 (0%) 78 (100%) 78 (100%) 

< .001 Patients with HSPM 38 (25.3%) 112 (74.7%) 150 (100%) 
Total 38 (16.7%) 190 (83.8%) 228 (100%) 
*Fisher’s exact test 
 
 

Table V:The occurrence of MIH according to the severity of HSPM 
 

 MIH Absent MIH present Total *p-value 

Mild HSPM 28 (27.5%) 74 (72.5%) 102 (100%) 

.385 Severe HSPM 10 (20.8%) 38 (79.2%) 48 (100%) 

Total 38 (25.3%) 112 (74.7%) 150 (100%) 
     
 
 
 
 

 
 

Figure 1: The distribution of MIH cases among patients with mild and severe HSPM. 
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Discussion 
 
    This study is leading in exploring the relationship between MIH and HSPM in Jordanian children. 
Both diseases share many similarities regarding their etiology, mechanism of occurrence, and clinical 
presentation, but they are different in respect to the teeth involved. MIH affects permanent first molars 
and permanent incisors, while HSPM affects second primary molars. There is no clear consensus on 
whether having HSPM necessitates the occurrence of MIH in the permanent dentition.  
The significant relationship results for the co-occurrence of both diseases in many children of this study – 
about half (49.1%) of the patients had both HSPM and MIH – are supported by other studies in the 
literature. For instance, Mittal et al. found that both diseases were concurrently occurring in 48% of the 
examined patients, P

6 
Pwhich was very close to the percentage found in our study. Moreover, the findings of 

our study reported that more than two thirds (74.7%) of the patients with HSPM had also MIH, close to 
the findings of Negre-Barber et al., which showed that among children with HSPM, 76.0% of them had 
MIH as well.P

39
P However, this is higher than the findings of Ghanim et al., who found that 39.6% of 

children with HSPM suffered MIH, P

 40
P and much higher than many other studies. P

34, 36, 42 
Alternatively, more than half (58.9%) of patients with MIH in this study also had HSPM. This is higher 
than the findings of Negre-Barber et al. and Costa-Silva CM et al. (46.0% and 30.4%, respectively). P

39,42
P 

The higher percentage found among this group of Jordanian children could be explained by genetic or 
environmental factors. Nevertheless, HSPM can be considered a warning sign for the prediction of 
development of MIH in any community, regardless of their genetic or environmental background, as 
reported by a number of studies.P

36, 39, 42, 43 
In the current study, two thirds (67.4%) of MIH cases were severe, and severe HSPM cases formed 
32.0% of the total cases of HSPM. Such findings indicate a higher prevalence of severe manifestations of 
hypomineralization in both primary and permanent teeth than that published by Negre-Barber et al., who 
found the percentage of severe cases was 28% and 8.3% in MIH and HSPM, respectively. P

39 
PThese rates 

were supported by others as well.P

36,37 
PFurthermore, the higher prevalence of severe HSPM, which entails 

a higher prevalence of MIH – in many cases – leads to a higher number of hypomineralized teeth that are 
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prone, over time, to breakdown under normal occlusal forces, which develop caries. A higher DMFT 
(decayed, missing and filled teeth) index is the result of that.31  

Although there were almost equal numbers of mild cases among males and females, severely 
hypomineralized SPM were more prevalent among females. This contradicts the findings of Singh et 
al 48in India, Temilola et al34 in Nigeria and Halal et al 41  in Syria that indicated no difference between 
males and females regarding the distribution of the lesions. 
Hence, the early diagnosis of hypomineralization is important for preserving these teeth, particularly 
among high-risk children, such as those with poor oral hygiene, limited access to dental care, and those 
from low socio-economic communities.  
Chronologically, it is known that the developmental periods of permanent first molars, incisors, and 
primary second molars overlap, which has led many researchers to claim that MIH and HSPM are related 
and occur together,36,37,39 and therefore, they share a similar clinical presentation, structural properties, 
and putative.44 Thus, if a risk was imposed during the overlapping period of development, then the 
second primary molar (SPM), first permanent molar (PFM) and permanent incisors (PI) will be 
affected.13 The longer period of mineralization and slower process of maturation of the PFM and PI in 
comparison to those of the SPM explain the higher prevalence of MIH in comparison with HSPM. 
The PFM is considered a cornerstone tooth in function and occlusion, and its loss means that the 
masticatory function and occlusion will be compromised. Unfortunately, in this study PFM was the most 
affected tooth by hypomineralization, which is in line with other studies.45, 39, 46. The early detection of 
MIH can preserve affected PFM. HSPM can serve as an early alarm for parents and dentists to start a 
prevention program for a hypomineralized PFM as early as it erupts. A good approach in dealing with 
these hypomineralized PFMs was proposed by William V et al. which is a six-step protocol including 
risk assessment, early diagnosis, remineralization and desensitization, prevention of caries and post-
eruptive breakdown, restoration or extraction, and maintenance.47 Adjusting dental programs as William 
V et al. suggested will help in preserving hypomineralized primary and permanent teeth, and ultimately 
the whole dentition. 
 
 
 
Limitations 
 
    The study was a dental clinic-based survey and conducted in a single hospital, so the results cannot be 
applied to the general population. Furthermore, the sample size was relatively small compared to studies 
with larger sample sizes. These limitations could be overcome by conducting other studies with larger 
samples and from different hospitals and schools so that the results can then represent the general 
population of children in Jordan.     
In conclusion, a significant co-occurrence between hypomineralized second primary molar and molar 
incisor hypomineralization is noted. There are biological and developmental changes around this age of 
childhood that contribute to such incidences, which necessitate considering the occurrence of 
hypomineralized second primary molars as a warning sign to expect a higher possibility for the 
occurrence of molar incisor hypomineralization. This should prepare parents to take early precautionary 
measures to protect their children’s permanent teeth. 
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