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Objectives: A meta-analysis was conducted to assess the relationship between parental age
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and the occurrence of non-syndromic oral clefts. The questions addressed if younger or older
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mothers and fathers have an increased risk of having a child with non-syndromic oral clefts.



28 September 2011



Data: Data from cohort studies, case-control, cross-sectional and prevalence studies in which



Accepted 4 October 2011



the association between parental age and oral clefts was investigated were analysed. Only studies on oral clefts not associated with syndromes or other anomalies were considered. Sources: An electronic literature search were conducted in Medline, Embase, LILACS, SciELO,



Keywords:



SCOPUS and the Cochrane library databases to identify original research published until



MeSH terms cleft lip



November 2010. References of the selected articles were also searched.



Cleft palate



Study selection: The initial database search identified 4623 citations and according to eligi-



Maternal age



bility criteria 80 articles were submitted to quality assessment. In 13 studies measures of



Paternal age



association could be extracted for meta-analysis.



Meta-analysis



Conclusion: Our findings suggest that fathers forty years of age or older had a 58% higher probability of having a child with cleft palate compared to those aged between 20 and 39 years. The probability of mothers aged between 35 and 39 years having a child with cleft palate was 20% higher in comparison with those between 20 and 29 years-old, whilst for those aged 40 years or more this probability was 28% higher compared to those aged between 20 and 29 years. Mothers aged 40 years or over were 1.56 times more likely to have a newborn with cleft lip with or without palate compared to those aged between 20 and 29 years. No evidence of association between early maternal and paternal age with occurrence of oral clefts was observed. # 2011 Elsevier Ltd. All rights reserved.



1.



Introduction



Craniofacial anomalies are a highly diverse group of complex congenital defects, which affect a small but significant



proportion of populations. Oral clefts (clefts lip and palate) are the most frequent craniofacial anomalies. These defects are generally divided into two groups, isolated cleft palate and cleft lip with or without cleft palate. Their occurrence varies
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considerably across geographic areas and ethnic groups. In general, Asian and Amerindian populations have the highest frequencies of oral clefts, reaching a rate of 1 per 500 live births. Caucasian populations are in the intermediate prevalence level and African populations have the lowest rates (1/2500).1,2 The aetiology of oral clefts is complex and multifactorial. They frequently result from the interaction between individual, behavioural, environmental and genetic factors.3 Despite the advances in the identification of risk factors for oral clefts, there are gaps in knowledge.4 Several published reviews on risk factors for oral clefts have focused on genetics and environmental characteristics.3,5,6 The possible role of parental age in the aetiology of oral clefts has been investigated.7–10 However, there is no consensus on the association of parental age and oral clefts. There is only one published meta-analysis that tested whether maternal age increases the risk for oral clefts11 and there is no systematic review on the relationship between paternal age and the occurrence of oral clefts. In that review, which involved studies published until 2000, although the appropriate methodology was used for systematic reviews and the separate analysis according to type of oral cleft, quality assessment was not performed. As there is a growing interest in the identification of risk factors for congenital malformations, like oral clefts, there is a need to for a rigorous review of the subject. The aim of this study was to systematically review the relationship of maternal and paternal age with the occurrence of non-syndromic oral clefts. The questions addressed were: (1) Do younger mothers have an increased risk of having a child with non-syndromic oral clefts? (2) Do older mothers have an increased risk of having a child with non-syndromic oral clefts? (3) Do younger fathers have an increased risk of having a child with non-syndromic oral clefts? (4) Do older fathers have an increased risk of having a child with non-syndromic oral clefts?



2.



Methods



The methodology applied in this review was in accordance with the Cochrane Collaboration Group protocol for systematic reviews,12 and included literature search strategy, inclusion and exclusion criteria for selecting studies, selection of papers, data extraction, quality assessment and meta-analysis.



2.1.



Literature search strategy



A literature search was conducted in Medline, Embase, LILACS, SciELO, SCOPUS and the Cochrane library databases to identify original research published until November 2010. References of the selected articles were also searched to identify studies that may not have been captured through the initial database search. We first derived two themes that were then combined by using the Boolean operator ‘‘AND’’. Each theme was created by using the operator ‘‘OR’’ to search for terms appearing as either explored subject headings (MeSH) or text words. The first theme was created for ‘risk factor’, or ‘risk factors’, or



‘maternal age’ or ‘paternal age’ or ‘parental age’ and the second for ‘oral cleft’ or ‘cleft lip’ or ‘cleft palate’.



2.2.



Inclusion/exclusion criteria and selection of papers



Cohort studies, case-control, cross-sectional and prevalence studies written in English were selected. Initially, we selected studies involving oral clefts associated or not with craniofacial syndromes or other anomalies. Afterwards, only studies on oral clefts not associated with syndromes or other anomalies for were considered. Subgroups of non-syndromic oral clefts from studies involving all types of oral clefts were also included. Two reviewers (A.P.C.Q.H. and F.J.H.) screened the papers independently by title and abstracts. Then, full text papers were retrieved and selected. Disagreements were resolved by consensus after discussion with a third reviewer (M.A.B.R.).



2.3.



Data extraction



Data extraction was independently performed by two reviewers (A.P.C.Q.H. and F.J.H.) and disagreements were resolved by consensus with a third reviewer (M.A.B.R.). A standardized form was used and included the following information: author and year of publication of the study, study design, study period, type of oral cleft, association or not with syndromes, parental age categories and sample size and the criteria for quality assessment. In addition, the odds ratios (ORs) and 95% Confidence Interval (CIs) on the association between paternal and maternal age and oral clefts were extracted.



2.4.



Quality assessment



The quality assessment of selected studies was performed using the methodology quality related items of STROBE methodology (Strengthening the Reporting of Observational Studies in Epidemiology),13 which is considered an essential guideline for an appropriate assessment of observational studies. The items of STROBE considered for quality assessment were inclusion and exclusion criteria, information on assessment of exposure and outcome, confounders, bias, statistical methods, report limitations, methods to evaluate subgroups and interactions.



2.5.



Meta-analysis



Meta-analysis was conducted involving studies in which ORs and 95% of CIs were reported or could be extracted. The random method to obtain pooled estimates was used, once the analysis included observational studies. With this method, it is assumed that the variability of measures of association and CIs is due to sampling variability and other possible features of the studies. Heterogeneity amongst studies was tested by Cochran’s Q test. Potential publication bias was tested for using the rank correlation of Begg’s test and the Egger test. All tests were performed using STATA statistical software, version 10.0 (Stata Corp, TX, USA). The level of significance for all tests was 5% (P  0.05).
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3.



Results



Fig. 1 shows the study flow. The initial database search identified 4623 citations. After screening, 111 papers published between 1953 and 2010 were selected. The full text of these papers was read and 33 were thereafter excluded. Two papers listed in the references of the selected ones were included resulting in 80 papers for systematic review. Of the 80, 67 did not report measures of association or the categories of paternal age ranges could not be combined. Therefore, meta-analysis was performed using 13 studies. The characteristics of the 80 selected studies are presented according to the exposure of interest, paternal and maternal age, and type of study. Table 1 presents the characteristics of the 18 cross-sectional/prevalence and 15 case-control studies that investigated the relationship between paternal age and oral clefts. The sample sizes varied considerably amongst the studies. Paternal age was not categorized in 15 studies and categorization was not homogeneous in the other 18 studies. The influence of early and older paternal age on oral clefts was reported in 3 and 21 studies, respectively. The characteristics of the 54 cross-sectional/prevalence and 23 case-control studies on maternal age and oral clefts are presented in Table 2. Similar to studies on paternal age, the sample size varied significantly. Even though most of studies investigated all types of oral clefts, the classification of oral clefts amongst the selected studies was heterogeneous. Oral clefts were classified as cleft lip with or without palate (CL/P), which encompasses cleft lip (CL) and cleft lip and palate (CLP), and isolated cleft palate (CP) in 27 studies. Two studies investigated only cleft palate, four studies were restricted in studying only cleft lip with or without cleft palate, and cleft lip was the single type of oral cleft in one study.



3.1.



Quality assessment



Eighty studies were submitted to quality assessment using STROBE guidelines. Inclusion and exclusion criteria were 4623 citations identified



111 potentially eligible papers retrieved



78 selected studies



33 papers excluded: • Parental age not assessed as a risk factor (14) • Data on oral clefts not separated from other congenital malformations (9) • Papers in non-English language (5) • Not access to full paper (3) • Literature review (1) • Duplicated study (1)



2 papers identified through checking of citations list



80 papers included in systematic review 67 did not report measure of association



13 studies included in meta-analysis



Fig. 1 – Flow chart of studies through the review.
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described in 27 sectional/prevalence studies4,8,14–38 and in 12 case-control studies.9,10,39–49 The outcomes were not clearly defined in 29 studies.14,16–18,21,22,26,27,39,49–67 Thirty-three studies did not define the exposure variables7,8,14,15,18,22,23,34,40,41,50– 54,56–66,68–74 and the confounders were determined in only 7 studies.10,19,24,32,47,48,63 The classification of oral clefts varied amongst studies and 14 different classifications were observed. The most common classification had grouped oral clefts in two groups, cleft lip with or without cleft palate (CL/P) and cleft palate only (CP), which was used in 27 articles.8,9,14,15,19,20,22–25,29,31,36,37,42,43,47,53,59,60,70,72,75–79 Whilst three studies described potential bias or efforts to identify bias in Section 2,41,76,80 12 studies reported having used statistical methods to control for confounders.10,24,30– 32,42,46–48,78,79,81 In Section 4, 23 studies properly reported the studies limitations4,9,10,21,24,32,34,35,38,41,42,44,48,60,74,77–84. In relation to assessment of exposures (maternal and paternal age), 47 of the 80 selected studies did not report results on the relationship between paternal age and oral clefts. Thirteen studies on paternal age did not specify age categories and 11 different classifications of paternal age were observed in 20 studies. Three studies did not assess maternal age.21,24,48 Of the 77 studies on maternal age, 23 did not specify age categories. Thirty-two different classifications of maternal age were considered in 55 studies. The most categories of maternal age used were 19 or 39 or 40 years.4,16,25,29,30,36,37,42,52,58,68,69,73,78,79,81,85 Ten studies described methods to evaluate subgroups and interactions, mainly between groups of maternal and paternal ages.10,19,21,36,46–48,52,79,81 The outcome data were not reported in three case-control studies43,66,86 and eight cross-sectional studies.14,23,27,38,55,57,62,65 Eleven studies provided unadjusted associations4,9,10,29,31,36,37,73,77,78,81 and 10 studies presented adjusted associations and their precision.30–32,42,46,48,76,78,79,81 Eight studies presented and explained the confounders considered in adjusted analysis.24,32,42,47,48,63,78,83 Twenty-three articles did not describe category boundaries continuous variables were categowhen rized.7,14,19,22,23,26,27,34,40,43–45,55,57,62,65,66,71,72,74,76,80,86 ORs were presented in 21 studies.4,9,10,24,29–32,36,37,42,44,47,48,73,77–79,81,82,84 The relationship between paternal and/or maternal age and oral clefts was tested using chi-square in 26 studies.14,16,17,19,21,25,33,35,38,41,44,46,52,57,58,60,66,68–72,75,80,83,87 Four studies compared maternal and paternal mean age between groups with different oral clefts using Student’s t test.26,34,40,41



3.2.



Meta-analysis



In thirteen of the eighty selected studies the ORs and 95%CI could be obtained. They were submitted to meta-analysis according to the different types of oral clefts: cleft palate (CP), cleft lip (CL), cleft lip with or without cleft palate (CL/P), cleft lip with cleft palate (CLP) and cleft lip and/or cleft palate (CL/ CP) and maternal and paternal age groups: paternal age 
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