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Abstract 
      Nonsyndromic cleft lip and palate (NS CLP) is a congenital disorder with the second-highest 
percentage in Indonesia. One of the factors that caused it was micronutrient deficiency of the 
mother. Zinc deficiency during pregnancy is suspected can increase the risk of babies with CLP. 
This rapid review aimed to identify the correlation between maternal zinc deficiency and NS CLP. 
Methods: This study was conducted using PRISMA via databases: PubMed, Google Scholar, 
ScienceDirect, ProQuest, and Cochrane Library. All observational design study which discusses 
zinc deficiency and CLP with publication year from 2007 – 2022 were included. Result: Nine articles 
were included in this rapid review: eight with case-control design and one with cross-sectional 
design. Samples and methods for assessing zinc levels vary in each article. Four articles reported a 
positive correlation between zinc deficiency and CLP while the other five reported no correlation. 
The risk of bias from all articles was low to moderate. Conclusion: The included articles showed 
different findings on the correlation between maternal zinc deficiency and NS CLP. A definitive 
correlation cannot be made due to the varied samples and methods, and most articles had a 
moderate risk of bias.  
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 Introduction 
 

Nonsyndromic cleft lip and cleft palate 
(NS CLP) is a congenital disorder with the 
second-highest percentage in Indonesia.1 This 
congenital abnormality is a malformation in the 
form of a gap in the upper lip and palate.2 This 
gap is formed in the first trisemester of 
pregnancy.3 The etiology of CLP is mostly 
unknown, but several studies stated it is 
multifactorial.4 The risk factors that play a role 
are genetic and environmental factors such as 
low socioeconomic conditions, mothers who 
experience nutritional deficiencies, mothers who 
smoke, consume alcohol, use drugs and harmful 
chemicals.4,5 

Riset Kesehatan Dasar 2018 shows that 
the percentage of cleft lip in children aged 24-59 
months is 0.12%.6 This indicates an increase in 

cases from 2013 to 0.04%.7 One of the 
prevention efforts is to ensure the fulfillment of 
the needs of vitamins and minerals, especially 
folic acid for women who are planning to become 
pregnant.1 Besides folic acid, there are other 
micronutrients needed by pregnant women, one 
of which is zinc. Zinc is one of the most important 
trace elements in the body that is needed during 
protein synthesis, DNA synthesis, and cell 
division, so it plays a significant role in fetal 
morphogenesis and differentiation.8,9 Therefore, 
the first trimester must be fulfilled because 
organogenesis of the lips and palate occurs 
rapidly during this period.10 

However, in reality, pregnant women are 
included in a group prone to zinc deficiency, 
especially in developing countries.11,12 The cause 
of zinc deficiency that often occurs is the lack of 
intake of foods containing zinc.13 Including in 
Indonesia, consuming zinc is still little done by 
pregnant women.14 This happens because zinc is 
only needed in very small amounts, so people 
still often underestimate and do not make zinc 
consumption an important thing.14 

Several previous studies have examined 
the relationship between zinc deficiency in 
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mothers with CLP and obtained varying results.15  
So, this rapid review study aimed to identify 
scientific evidence regarding the correlation 
between zinc deficiency and NS CLP. The results 
of this study are expected to clarify the 
correlation between maternal zinc deficiency and 
CLP to increase public understanding and 
awareness of the importance of meeting zinc 
needs. 

Materials and methods 
 
This rapid review was conducted 

following the PRISMA (Preferred Reporting Items 
for Systematic Review and Meta-Analyses) 
guidelines.16 This study begins by formulating 
research questions using the PECO format : 
Population (pregnant women), Exposure 
(mothers who have zinc deficiency),  Comparison 
(mothers who do not have zinc deficiency), and 
Outcome (nonsyndromic cleft lip with or without 
cleft palate).17  In order to answer the research 
question about the correlation between maternal 
zinc deficiency and nonsyndromic cleft lip with or 
without cleft palate, a literature search with a 
systematic approach was performed from 
February to June 2022. The electronic database 
used was PubMed, Google Scholar, 
ScienceDirect, Proquest, and Cochrane Library. 

Inclusion and Exclusion Criteria 
Eligibility criteria were determined by a 

selection of articles that met the inclusion and 
exclusion criteria. The inclusion criteria in this 
study were articles that analyzed the relationship 
between maternal zinc deficiency and NS CLP; 
articles with cross-sectional, case-control, or 
cohort study design; published in the last 15 
years (2007 – 2022); in English; and can be 
accessed in full text. Observational research 
articles with non-human subjects, case series, 
and systematic reviews regarding the relationship 
between zinc deficiency and NS CLP were 
excluded. 

Search Strategy and Study Selection 
Search articles through electronic 

databases using keywords that include 
terminology about maternal zinc deficiency 
(“maternal zinc”, “maternal zinc deficiency”, “zinc 
deficiency”, “maternal zinc level”, “maternal zinc 
concentration”, “zinc concentration of mother”, 
“zinc level of mother”) and NS CLP (“cleft lip”, 
“nonsyndromic cleft lip”, “nonsyndromic cleft lip 
with or without cleft palate”, “ nonsyndromic 
orofacial cleft”, “nonsyndromic oral cleft”, 

“isolated cleft lip”). These keywords are used 
together using Boolean Operators (OR and AND) 
to combine searches.18,19 The publication year 
filter (2007 – 2022) is used for each database. An 
additional filter used in ScienceDirect is a 
research article filter, while in ProQuest is a 
source type filter (scholarly journal). 

The results of the articles identified from the 
five databases were then selected manually. First, 
eliminate duplicate articles, screen articles with 
irrelevant titles and abstracts and screen for 
articles that cannot be accessed in full text. 
Finally, the complete manuscript is read to be 
assessed for eligibility according to the content of 
this research. 

Data Extraction and Risk of Bias 
Assessment 

Data extraction included information 
about the name of the researcher, year of 
publication, title, research location, study design, 
participant characteristics, sample and method of 
zinc level assessment, results, conclusions, and 
quality assessment of each article. 

The quality of the articles included in this 
rapid review study was assessed using the JBI 
Critical Appraisal Tools, which were adapted to 
the research design of each article. To determine 
quality of each article, there are 8 – 11 questions 
with answers “Yes”, “No”, or “Unclear”. One 
person carried out this risk of bias assessment by 
giving a score of 1 for each question with a “Yes” 
answer and a score of 0 for other answers. The 
risk of bias from articles is categorized based on 
the percentage of “Yes” answers. Articles with a 
“Yes” percentage: (1) 49% have a high risk of 
bias, (2) 50% - 79% have a moderate risk of bias, 
and (3) 80% have a low risk of bias.20 
 

Results 
 
Study Selection 
The five electronic databases search 

strategy identified 659 articles, which resulted in 
443 after duplicate articles were removed. After 
screening titles and abstracts that can be 
accessed in full text, 21 relevant articles were 
obtained. Then the entire contents of these 21 
articles were reviewed for eligibility. Twelve 
articles were omitted for the following reasons: 
case series articles (n = 1), review articles (n = 4), 
non-English articles (n = 1), articles discussing 
zinc gene polymorphisms (n = 2), and indirectly 
correlating maternal zinc deficiency with NSCLP 
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(n = 4). Finally, nine articles that meet the 
inclusion criteria will be synthesized in this 
study.5,21–28 The study selection process is 
summarized in Figured 1. 

 
Description of The Study Characteristics 
The total number of articles synthesized 

in this rapid review was nine articles. There are 
differences in the research design: eight articles 
used a case-control study design and one used a 
cross-sectional study. In addition, the research 
locations in each article varied: three articles 
were conducted in China, while the other six 
articles were conducted in Indonesia, Iran, 
Thailand, California, Poland, and Utah. All 
participants in the case-control study design 
article consisted of a case group (mother of an 
infant or fetus diagnosed as having CL/P) and a 
control group (mother of an infant or fetus without 
congenital abnormalities). The number of 
participants varied, consisting of 48 - 595 
mothers in the case group and 48 - 534 mothers 
in the control group. Participants in the cross-
sectional design article consisted of 35 mothers 
and their 35 children suffering from CLP.22 
Maternal age ranged from 15 to 40 years, but 1 
article did not clearly state maternal age.5 

There are different types of samples and 
methods used to assess zinc levels. Two articles 
used blood plasma samples and the Flame 
Atomic Absorption Spectrometry method.5,28 Four 
articles used the Inductively Coupled Plasma – 
Mass Spectrometry method with different 
samples, namely maternal whole blood, blood 
serum, umbilical cord, and placenta.21,23,24,27 One 
article used the Inductively Couple Plasma – 
Atomic Emission Spectrometer method but 
samples were not clearly identified.22 One article 
used toenail samples and the Instrumental 
Neutron Activation Analysis method.25 One article 
used a modified food frequency questionnaire 
from the National Cancer Institute Health Habits 
and History Questionnaire.26 The results of data 
extraction are presented in Table 1. 

Four of the nine synthesized articles 
found an association between maternal zinc 
levels and NS CLP.22,23,26,27 Four other articles 
did not found correlation, and one article stated 
that there was no definitive correlation.5,21,24,25,28 
The results of the risk of bias assessment using 
the JBI Critical Appraisal showed that 7 articles 
had a moderate risk of bias and 2 articles had a 
low risk of bias. None of the included article 

obtained the highest score based on the JBI 
assessment. The score range of all articles is 
between five and nine. The results of the risk 
assessment of bias are presented in Table 2. 
 

 
Figure 1. PRISMA diagram flow in this rapid 
review. 
 

 
Table 2. JBI risk of bias assessment of 
synthesized articles 
 
 Discussion 
 

The correlation between zinc deficiency 
as a risk factor for infants with cleft lip and palate 
has been debated. In this rapid review, four of 
the nine articles stated a correlation between 
maternal zinc levels and cleft lip with or without 
cleft palate. 22,23,26,27 Wenli Ni et al. (2019) stated 
that the median zinc level in the umbilical cord 
tissue was lower in the case group (P = 0.001).23 
Hozyasz et al. (2009) also revealed that the 
median zinc concentration in maternal whole 
blood was lower in the case group than in the 
control group (P = 0.07), and mothers with zinc 
concentrations less than 47.1 mol/L had 2.5 
times the risk of infants with CLP. higher (P < 



 
Journal of International Dental and Medical Research ISSN 1309-100X                       Zinc Deficiency and Nonsyndromic Cleft Lip 
http://www.jidmr.com                                                                                                                Alanis Sakina Agniya Mahanani and et al 

 

  Volume ∙ 15 ∙ Number ∙ 4 ∙ 2022 
                            

Page 1858 

0.05).27 The results of these two studies showed 
that lower maternal zinc concentrations 
correlated with cleft lip and palate infants. 

Study by Chairunas et al. (2019) showed 
a significant correlation (P = 0.04) between 
maternal zinc levels and nonsyndromic CL/P 
infants with a moderate correlation coefficient (R 
= 0.35).22 According to her study, zinc levels 
below the median were more frequently occurred 
in infants with cleft palate compared to other 
types of clefts.22 Wenli Ni et al. (2019) found that 
higher zinc levels were associated with a 
reduced risk of CLP (P = 0.022) but not for CL (P 
= 0.161).23 The study by Hozyasz et al. (2009) 
showed that low zinc concentrations were only 
found in mothers of infants with cleft palate.27 
Another thing was stated by Wallenstein et al. 
(2013), namely that mothers who did not take 
zinc supplements and had a low nutritional intake 
of zinc had a two-fold higher risk of having a 
baby with cleft palate (95% CI > 1.0).26 

Based on the four study results which 
stated that there was a correlation between 
maternal zinc levels and the incidence of cleft lip 
and cleft palate, it was seen that a tendency for 
low zinc levels to be correlation with cleft palate. 
This tendency is related to studies which state 
that zinc-dependent enzymes, namely Matrix 
Metalloproteinases (MMP-2 and MMP-3) are 
needed in the process of palatogenesis.29 MMPs 
play a role in tissue remodelling, migration, 
adhesion, and cell proliferation.29 Tissue inhibitor 
MMPs (TIMPs) play a role in inhibiting the activity 
of MMPs and can stimulate the process of cell 
apoptosis.29 If the mother's zinc deficiency 
causes a disturbance in the balance of MMPs 
and TIMPs, zinc deficiency may interfere with the 
process of palatal fusion.30 

The level of zinc in the body is influenced 
by several factors, especially the nutritional 
intake of zinc.10  Zinc intake per day, although 
only a little is needed to maintain stable body 
functions.31 During pregnancy, the need for zinc 
increases which is about 11 mg/day to maintain 
the mother's metabolism and support fetal 
growth.32 This is in accordance with the 
statement that pregnant women who do not 
consume foods containing zinc or zinc 
supplements as recommended have a higher risk 
of giving birth to babies suffering from the cleft lip 
with or without cleft palate. 

However, four articles found no 
correlation, and one concludes that there is no 

definitive correlation between the two variables. 
Sengju Yin et al. (2020) and Azita Tiznobaik et al. 
(2018), which assessed the concentration of zinc 
in maternal serum and blood plasma, showed 
that zinc concentrations were lower in the case 
group, but the difference was not statistically 
significant (P = 0.210; P = 0.187).5,21 Xin Pi et al. 
(2018) stated that there was no significant 
difference in the median zinc concentration in 
placental tissue between the case and control 
groups (P = 0.224).24 Other studies also revealed 
that the average zinc concentration in the two 
groups was almost the same.25,28   

Differences in results found between 
studies could be due to variations in the sample 
used to assess maternal zinc levels (serum, 
plasma, whole blood, placental tissue, umbilical 
cord, nails, and questionnaires). Until now, there 
has been no definitive statement regarding which 
sample indicators are better used to measure 
zinc levels.33  Experts more often use plasma 
because it is easier to use and provides relatively 
accurate results.34 Plasma zinc levels in women 
who have given birth are considered less 
representative of maternal zinc levels during 
pregnancy compared with placental and umbilical 
cord tissue that is part of the fetus.23,24 The 
sampling time and the method used to assess 
zinc levels may also have contributed to the 
findings of different results. Another reason is to 
ignore other factors of the participants that can 
influence the study results, such as consuming 
food and mineral supplements.5 

The etiology of infants with cleft lip and 
cleft palate remains unclear.4 However, evidence 
suggests that the true etiology of CLP results 
from a complex and multifactorial series of 
events so that low maternal zinc levels cannot be 
seen as the only causative factor.35 Another thing 
to remember is that various intrauterine 
environmental factors will affect fetal 
development, including fetal genotype.36 
Maternal zinc deficiency will affect the 
embryogenesis process because zinc plays a 
major role in biochemical reactions and gene 
regulation.37 Disruption of this role can slow down 
transcription rate, which causes a decrease in 
gene expression so that there can be 
disturbances in forming the lips and palate.38 
Therefore, zinc deficiency in the mother is still 
likely to have a correlation with cleft lip and cleft 
palate. 

This rapid review study has several 
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limitations. First, in selecting articles to be 
synthesized, only English articles were selected 
and published in the last 15 years, so there is a 
possibility of ignoring other relevant articles. 
Second, Africa has the highest prevalence of zinc 
deficiency globally, followed by Asia. None of the 
articles synthesized in this study was conducted 
in Sub-Saharan Africa. There are studies 
conducted in Asia, but not all of these areas are 
geographically deficient in zinc, so the 
participants involved are less relevant.39  Third, 
most of the articles synthesized had a moderate 
risk of bias. 

The results of this rapid review indicate 
that there is still a difference in the presence or 
absence of a correlation between maternal zinc 
deficiency and nonsyndromic cleft lip with or 
without cleft palate. Definitive conclusions cannot 
be made based on the articles that have been 
synthesized. However, in this rapid view, authors 
suspect that maternal zinc deficiency still has the 
opportunity to have a correlation with cleft lip and 
cleft palate, considering that the etiology of CLP 
is multifactorial. Suggestions for future research 
regarding the correlation between maternal zinc 
deficiency and CLP is to consider the 
geographical location of the study, which can 
represent areas of zinc deficiency. Another 
consideration is the timing of the assessment of 

zinc levels in pregnant women during the first 
trimester to provide more relevant results from 
the correlation between zinc deficiency in 
mothers and nonsyndromic cleft lip with or 
without cleft palate. 
 
 Conclusions 
 

The results of this rapid review indicate 
that there is still a difference in the presence or 
absence of an association between zinc 
deficiency in the mother and nonsyndromic cleft 
lip with or without cleft palate. Definitive 
conclusions cannot be made based on the 
articles that have been synthesized because the 
sample and research methods varied and most 
articles had a moderate risk of bias. 
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No. Study 
(Year) Article title Study design Partisipant characteristic Sample and 

method  Result Conclusion 

1. Shengju 
Yin, et al.21 
(2020) 
 
 

Selected essential 
trace element in 
maternal serum and 
risk for fetal 
orofacial clefts 

Case - control Case group : mother of 
fetuses or newborns with 
orofacial cleft confirmed at 
delivery or prenatal diagnosis 
in 3 provinces in northern 
China (n = 130) 
Control group : mother of 
nonmalformed fetuses or 
infant living in the same 
province with a first day of 
last menstruation close to case 
group (n = 260) 
 
Age of mother (Cases / 
Controls): 
- < 25 years (36 / 88) 
- 25 – 29 years (57 / 92) 
- 30 – 34 years (23 / 55) 
-  ≥ 35 years (14 / 25) 

Sample :  
Serum 
 
Zinc level 
assessment 
method : 
the Inductively 
Coupled Plasma – 
Mass 
Spectrometry  

Consentration of Zn 
lower in cases but 
these differences did 
not statistical 
significance (P = 
0,210). 
 
No association were 
found between 
concentration of Zn 
and risk of OFC 
(OR = 0.98; 95% CI 
0.54 – 1.77 for 
second tertile and 
OR = 0.66; 95% CI 
0.35 – 1.24 for thirs 
tertile). 
 
Increased levels of 
all six trace 
elements are 
associated with a 
reduced risk of 
orofacial clefts when 
considered together. 

No association was 
observed between 
levels of  Zn and 
risk for OFCs in 
either statistical 
model. 
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2. Chairunas, 
et al.22 
(2019) 
 
 

Correlation between 
zinc level of 
mothers and case of 
babies with non-
syndromic cleft lip 
and palate 

Cross-
sectional 

Thirty-five mothers and their 
babies with cleft lip and palate 
were treated at RSHS and 
several hospitals in Bandung. 
 
Age of mother : 
- 15 – 19 years (n = 3) 
- 20 – 24 years (n = 4) 
- 25 – 29 years (n = 12) 
- 30 – 34 years (n = 10) 
- 35 – 40 years (n = 4) 
- ≥ 40 years (n = 2) 

Sample : 
Not mentioned 
 
Zinc level 
assessment 
method: 
Inductively 
Couple Plasma – 
Atomic Emission 
Spectrometer  

The mean maternal 
zinc was higher than 
babies. 
 
The test showed 
significant 
correlation (P = 0.04 
and R = 0.35). 

There was moderate 
correlation between 
zinc level mothers 
and babies with NS 
CLP. 

3.  Wenli Ni,  
et al.23 
(2019) 

Association 
between selected 
essential trace 
element 
concentration in 
umbilical cord and 
risk for cleft lip 
with or without 
cleft palate : a case 
control study 

Case - control Case group : mothers and 
babies with CLP from Sanxi 
Province, northern China (n = 
88). 
Control group : mothers and 
babies with no congenital 
malformation was matched by 
sex, place of residence, and 
the date of the last menstrual 
period (± 4 month) of the 
cases mother (n = 200). 
 
Mothe’s age when 
pregnancy: 
Cases : 26,55 ± 4,94 years 
Controls : 26,90 ± 4,70 years 

Sample : 
Umbilical cord 
 
Sampling time : 
At the time of 
delivery 
 
Zinc level 
assessment 
method: 
the Inductively 
Coupled Plasma – 
Mass 
Spectrometry  

The median level of 
Zn in umbilical cord 
tissues cases (49.72 
µg/g)  were lower 
than those in 
controls (54.79 
µg/g); P = 0.001. 
 
Higher level of ZN 
were associated with 
reduced risk for 
CL/P (OR = 0.44; 
95% CI = 0.20 – 
0.93; P = 0.032) and 
CLP (OR = 0.35; 
95% CI = 0.14 – 
0.86; P = 0.022) but 
not for CL (P = 
0.161). 

Higher levels of Zn 
was associated with 
reduced risk for 
CLP. 

No. Study 
(Year) Article title Study design Partisipant characteristic Sample and 

method  Result Conclusion 

4. Azita 
Tiznobaik, 
et al.5 
(2018) 
 
 

Relationship 
between plasma 
zinc concentration 
of maternal zinc 
durinf pregnancy 
and the risk for 
orofacial cleft 

Case - control Case group: mothers of 
children with cleft lip in Iran 
(n = 48). 
Control group: mothers of 
children with no congenital 
malformation  
(n = 48). 
 
Criteria : 
- None had previous use of 

alcohol, cigarette, or any 
teratogenic drugs. 

- None had a history of the 
birth of children with 
congenital malformation. 

- BMI < 30 kg / m2 

Sample :  
Plasma 
 
Interval time 
between delivery 
and sampling 
(max) : 
5 years 
 
 
Zinc level 
assessment 
method: 
Flame atomic 
absorption 
spectrometry. 

Plasma Zn level in 
cases was (16.87 ± 
8.17 µmol/L) and in 
controls was (19.28 
± 8.83 µmol/L) that 
was statistically 
similar (T = -1.329, 
P = 0187). 
 
T-test showed that 
the two group did 
not have a 
significant 
difference  (OR = 
1.66; 95% CI = 0.61 
– 4.54). 

Despite lower zinc 
plasma levels in 
women of the case 
group, the 
difference in 
concentration of this 
element was not 
statistically 
significant between 
so there is no 
definitive 
relationship. 

5. Xin Pi, 
 et al.24 
(2018) 

Higher 
concentration of 
selenium in 
placental tissues is 
associated with 
reduced risk for 
orofacial clefts 

Case - control Case group: mothers and 
babies with CLP from Sanxi 
Province, northern China (n = 
103). 
Control group: mothers and 
babies with no congenital 
malformation was matched by 
sex, place of residence, and 
the date of the last menstrual 
period (± 4 month) of the 
cases mother (n = 206). 
 
Age of mother (Cases / 
Controls): 
- < 25 years (44 / 91) 
- 25 – 29 years (41 / 63) 
- ≥ 30 years (17 / 51) 

Sample : 
Placental tissue 
 
Sampling time :  
At the time of 
delivery 
 
Zinc level 
assessment 
method: 
the Inductively 
Coupled Plasma – 
Mass 
Spectrometry  
 

No significant 
differences in Zn 
concentration ere 
foung between the 
group (P = 0.224). 
 
No association was 
observed between 
placental Zn and 
risk of OFC (OR= 
0,90; 95% CI = 0.50 
– 1.60). 

No association was 
observed between 
levels of  Zn in 
placental and risk 
for OFCs 
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6.  McKinney, 
et al.25 
(2016) 

Case – control 
study of nutritional 
and environmental 
factors and the risk 
of oral clefts in 
Thailand 

Case - control Case group: mothers of 
infanrs with nonsyndromic 
CLP (< 24 month) seen in 
Center of Cleft Lip – Cleft 
Palate and Craniofacial 
Deformities, Thailand (n = 
95). 
Control group: mothers of 
infants with no congenital 
malformation were matched 
by age, birth weight, and place 
of conception of the cases 
mother (n = 95). 
 
Age of mother (Cases / 
Controls): 
- < 25 years (37 / 32) 
- 25 – 34 years (43 /50) 
- ≥ 35 years (15 / 12) 

Sample: 
Toenail  
 
Sampling time: 
± 3 month after 
delivery 
 
Zinc level 
assessment 
method: 
Instrumental 
Neutron 
Activation 
Analysis 

Zinc concentration 
were similar for 
cases (62 ppm) and 
controls (60 ppm) (P 
= 0.19). 
 
Toenal zinc 
concentration were 
not associated with 
CL/P (OR = 1.0; 
95% CI = 0.99 – 
1.1; P = 0.28). 

Toenal zinc 
concentration were 
not associated with 
risk of CL/P. 

No. Study 
(Year) Article title Study design Partisipant characteristic Sample and 

method  Result Conclusion 

7. Wallenstein, 
et al.26 
(2013) 

Periconceptional 
nutrient intakes and 
risk of orofacial 
clefts in California 

Case - control Case group: mothers of 
infants with CLP and 
prenatally diagnosed that 
occurred        in California (n 
= 595). 
Control group: mothers of 
infants with nonmalformed 
were selected randomly and 
matched by cases (n = 534). 
 
 

Method : 
Food frequency 
questionnaire 
modified from 
National Cancer 
Institute Health 
Habits and 
History 
Questionnaire. 
 
Interview time : 
< 6 weeks after 
the baby is born 

Vitamin supplement 
intake was 
associated with a 
modestly decreased 
risk of clefts buat 
the CI = 1.0. 
 
Among women who 
did not take Zn 
supplement, lower 
dietary intake was 
associated with at 
least a twofold 
increased risk of 
CLP CL (95% CI > 
1.0). 

Nutrient intake 
during 
periconceptional 
period may be 
associated with risk 
of CLP. 

8. Hozyasz,  
et al.27 
(2009) 

Relation between 
the concentration of 
zinc in maternal 
whole blood and the 
risk of an infant 
being born with 
orofacial cleft 

Case - control Case group: mothers of 
children with nonsyndromic 
CLP (n = 116). 
Control group mothers of 
children with no congenital 
malformation (n = 64). 
 
Criteria : 
- All participants were white 

and omnivorous. 
- None took mineral 

supplements 
Age of mother: 
- Cases : 24 – 30 years 
- Controls :  24 – 32 years 

Sample : 
Maternal whole 
blood 
 
Interval time 
between 
delivery and 
sampling 
(median): 
- Cases : 3 years 
- Controls : 6,3 

years 
 
Zinc level 
assessment 
method: 
the Inductively 
Coupled Plasma – 
Mass 
Spectrometry 

Zn concentration in 
blood lower in cases 
than controls (53.1 
µmol/L vs. 55.5 
µmol/L; P = 0.07) 
 
Mothers with a 
whole blood zinc 
concentration of < 
47.1 µmol/L had a 
risk 2.5 times higher 
of having a child 
with OFC (OR = 
2.53; 95% CI = 1.03 
– 6.23; P = 0.04). 

An association 
between 
concentration of 
maternal zinc and 
the risk of orofacial 
cleft. 
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9.  Munger,  
et al.28 
(2008) 

Plasma zinc 
concentration of 
mothers and the risk 
of oral clefts in their 
children in Utah 

Case – 
control 

Case group: mothers had a 
child liveborn or stillborn with 
an OC (n = 410). 
Control group: mothers 
without a history of a cleft-
affected pregnancy were 
renadomly selected using 
Utah birth certificate and 
matching sex and births by 
month and year to cases (n = 
447). 
 
Mother’s age when delivery 
(mean) : 27,2 (±5,5 SD) years 
 

Sample : 
Plasma 
 
Zinc level 
assessment 
method: 
Flame atomic 
absorption 
spectrometry. 
 
Interval time 
between 
delivery and 
sampling 
(mean) : 
- Cases : 3,7 

years 
- Controls : 4,3 

years 

Mean PZns of all 
groups were similar 
 
Low PZn was found 
in 59% of cases and 
62% of controls (< 
11 µmol/L). 
 
The risk of CLP was 
not significantly 
different with PZn 
for each cleft type in 
case group. 

No association was 
found between zinc 
status and oral cleft. 
 
Poor maternal zinc 
status may become 
a risk factor only 
when zinc status is 
highly 
compromised. 

Tabel 1. Study characteristics of literature research. 
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