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SUMMARY REVIEW/PAEDIATRIC DENTISTRY

Data sources The Medline and Embase databases and hand searches 

in the journals International Journal of Paediatric Dentistry and European 

Archives of Paediatric Dentistry.

Study selection English language cohort and case-control studies.

Data extraction and synthesis Study selection was carried out 

independently by two reviewers with data abstraction being 

conducted by a single reviewer and checked by a second reviewer. 

Risk of bias was assessed using a modified version of the Newcastle-

Ottawa Scale (NOS). Adjusted (aOR) and unadjusted odds ratios 

(uOR), P-values and 95% confidence intervals (CI) were obtained from 

the studies. Meta-analysis was not conducted.

Results Twenty-eight studies were included; 25 reported on MIH, 

three on hypomineralised second primary molars (HSPM). Nineteen 

of the studies were of cohort design (six prospective,13 retrospective) 

and nine were case controls. There was little evidence of an association 

between the most frequently investigated prenatal factors (smoking, 

maternal illness, maternal medication, maternal stress) and MIH. 

Similarly there was little evidence of an association between MIH and 

perinatal factors such as prematurity, low birth weight, caesarean 

delivery and birth complications. Early childhood illness, up to three or 

four years of age, was widely investigated, with six studies reporting 

a crude association. Associations between antibiotics, anti-asthma 

medication and breastfeeding were also evaluated. Only three studies 

looked at HSPM; one study suggested that maternal antibiotic use 

during pregnancy is unlikely to be associated with HSPM but maternal 

alcohol intake may be. Another study reported possible associations 

with a large number of factors, with perinatal factors and neonatal 

illness being most common, followed by prenatal factors.

Conclusions Prenatal and perinatal factors are infrequently associated 

with MIH. However, despite a lack of prospective studies, early 

childhood illness (in particular fever) appears to be associated with 

MIH. Further prospective studies that adjust for confounding based 

on biological principles, as well as genetic and epigenetic studies, are 

needed because the aetiology is likely to be multifactorial. 
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Question: What is the aetiology of molar incisor 
hypomineralisation (MIH)?
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Commentary
Molar-incisor hypomineralisation (MIH) is an acquired qualitative 

defect of the enamel of 1–4 first permanent molars with or without 

maxillary/mandibular permanent incisor involvement.1-3 A wide 

variation in MIH defect prevalence, (2.4-40.2%) has been reported.4 

Hypomineralised second primary molars (HSPM) are less common 

with reported prevalence ranging from 3.6%5 to 4.88%.6 The 

enamel defects clinically present as demarcated opacities of different 

colours in the affected teeth, occasionally undergoing post-eruptive 

breakdown due to soft and porous enamel.7 Occasionally, the term 

‘cheese molars’ is used to denote these teeth due to the distinctive 

clinical appearance.8 These teeth are often of poor long-term prognosis 

given the inherent structural integrity and increased susceptibility 

to dental caries,1 however, little research has been carried out at 

an ultrastructural and biochemical level to confirm this theory.2,4,9 

Tentative links between childhood/maternal illness during prenatal, 

perinatal and postnatal periods and MIH have been suggested, 

due to the effect hypoxia and pyrexia from these conditions have 

on ameloblast function,10 however the true aetiology of MIH still 

remains unclear due to limited prospective evidence available.2-4,7

This systematic review focuses on the aetiology of MIH and 

HSPM. A robust and thorough search strategy was adopted. Search 

terms used to search electronic databases Medline and Embase 

were provided as appendices in addition to the authors’ hand 

searching of the reference lists of selected studies and the grey 

literature. Appropriately, only observational studies that monitor 

patients over a period of time, cohort and case-control studies, 

were included in this review. Only studies reported in English were 

considered for this review. All exposures were eligible for inclusion 

in the review. The reviewers report their primary outcome measure 

as the presence or absence of MIH and/or HSPM for each patient, 

and therefore included in their review studies that used MIH/HSPM 

specific criteria or those that reported demarcated opacities in FPM 

only. Studies that reported on teeth other than FPM, permanent 

incisors or second primary molars were excluded from this review 

in addition to those that reported combined demarcated and diffuse 

opacities as the primary outcome measure.   

The screening and assessment of the eligibility process was clearly 

described and displayed in a PRISMA flowchart and was appropriate. 

Screening was carried out independently by two reviewers with data 

extraction performed by a single reviewer and checked by a second 

reviewer. Any disagreements were resolved by consensus with the 

authors reporting that a total of three amendments were made 

during this review. A measure of intra-rater and inter-rater reliability 
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was not provided. After 2,254 records were identified (following the 

removal of duplicates), 28 studies were included, with the authors 

unable to complete a meta-analysis because too few studies had 

adjusted for confounding. The level of evidence and risk of bias, 

assessed using a modified Newcastle-Ottawa scale, were determined 

for each study.  This information was presented in a table which 

included the country the study was carried out in and number of 

participants in each study. In total, three case-control and four 

cohort studies had a high risk of bias. The authors report that the 

measurement of exposures were mainly obtained from parental 

reports through interview or questionnaires, introducing a degree 

of parental recall bias, with only a small number of studies using 

medical records to obtain information. The authors report a distinct 

variation between studies in the specificity of criteria used to identify 

participants affected by MIH and the lack of detail pertaining to how 

participants were examined, who examined them and whether they 

were calibrated amongst several studies.

Prenatal exposures, perinatal exposures and early childhood 

illness factors and their associations with MIH are displayed using a 

forest plot. Comparing the studies this way may confuse the readers, 

as a component of any forest plot is the overall effect estimate from 

a meta-analysis, however, due to high heterogeneity the authors 

have not carried this out. A simple table may have been more 

appropriate. Early childhood medication use and breastfeeding are 

not tabulated due to the small numbers of studies assessing them.

The authors reported little evidence of an association between 

the most frequently investigated prenatal exposures (maternal 

smoking, maternal illness and maternal medicine use) and MIH. A 

crude association between maternal illness and MIH was reported in 

this review, however, several papers failed to adjust for confounders 

which reduces the quality of the study findings. The authors did 

report that one study showed a weak association between maternal 

stress and MIH (aOR 3.24, 95% CI: 1.33–7.78), however further work 

is required to demonstrate this association.

Similar to prenatal exposures, little evidence of an association 

between perinatal exposures (prematurity, low birthweight, 

cesarean section and birth complications) and MIH was found. Low 

birthweight and MIH appear weakly associated with only one study, 

which had adjusted for confounding, reporting higher odds of MIH 

in their cohort of patients. Following best practice, the authors 

reported that clarification of the definition of ‘birth mode’ was 

required to fully assess certain studies, with several authors being 

contacted due to ambiguous reporting. Similar clarifications were 

required for the reporting of birth complications, as some studies 

reported on delivery complications whereas others combined these 

complications in addition to the neonatal period. 

Several retrospective cohort studies observed an association 

between general health/illness in the first three to four years and MIH, 

and the one study that conducted multiple logistic regression came 

to the same conclusion, however, the authors of this review found 

that variation in the definition of general health/illness made analysis 

problematic. There is conflicting evidence in the studies included in 

this review as to a positive association with asthma and MIH.

The authors report a lack of consensus agreement amongst the 

studies that evaluated an association between antibiotic use, both 

type and timing, and MIH.  The association between breastfeeding 

and MIH is not apparent.

The authors conclude that the results from the three studies 

that investigated the aetiology of HSPM are relatively robust due 

to the prospective nature of one study and the low risk of bias and 

adjustment for confounders in the others. These studies would 

suggest that antibiotic use during pregnancy is unlikely to be 

associated with MIH but maternal alcohol intake may be. Due to the 

small number of studies, including two on the same specific patient 

population, the conclusions should be interpreted with caution, 

particularly maternal alcohol intake, as this potentially could be 

more of a confounder than a risk factor.  

Systematic reviews of observational studies are often challenging 

due to the variation in observational study design. This review 

seems to follow that pattern with the authors of this review 

discussing three major problems with the MIH studies included 

in this review: lack of adjustment for confounders; retrospective 

nature of most of the studies; lack of detail and consistency in 

exposures investigated limits comparisons between studies. Due to 

these differences, a meta-analysis was not able to be undertaken 

and a pooled result was not obtainable. The authors highlighted 

that omitting non-English papers could have resulted in important 

findings not being assessed but I wonder whether it would have 

made a significant difference. Despite the limitations noted in 

this review, the authors confirm there appears to be growing 

evidence for an association between early childhood illness and 

MIH. Further prospective studies, adjusting for confounders, are 

required to investigate this further.

Greig D Taylor

Centre for Oral Health Research, Newcastle University,  

Newcastle upon Tyne, UK
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Practice points
• Early childhood and maternal illness, during pre-, peri- and 

postnatal periods are essential pieces of information to elicit from 
a history when MIH/HSPM is suspected.

• MIH can pose a real problem to the clinician and a specialist 
paediatric dental opinion is often recommended.
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