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This issue is going to be the first for our 43rd volume. We  would like to start our new volume  with two 
systematic reviews and a retrospective  cohort. If you want to know the new treatment for head lice. I 
strongly suggest the first article in this  issue. You will also  find the  answer regarding effects of 
oxytocin in different solutions on cord plasma bilirubin. Our last article in this  issue  is about sites of 
cord insertion and delayed the  third stage  of labor in spontaneous delivery. Medicine  never stops, just 
like all of us. So keep moving, keep reading. We hope you enjoy reading our journal. Good luck. 

Thammasorn Jeeraaumponwat, M.D., Ph.D.
Editor-in-Chief of The Clinical Academia

message from the editor
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T h e  C l i n i c a l  A c a d e m i a

1. General Principles
The text of articles reporting original 
research is usually divided into Introduction, 
Methods, Results, and Discussion sections. 
This so-called “IMRAD” structure is not an 
arbitrary publication format but a reflection 
of the process of scientific discovery. 
Articles often need subheadings within 
these sections to further organize their 
content. Other types of articles, such as 
meta-analyses, may require different 
formats, while case reports, narrative 
reviews, and editorials may have less 
structured or unstructured formats.
 Electronic formats have created 
opportunities for adding details or sections, 
layering information, cross-linking, or 
extracting portions of articles in electronic 
versions. Supplementary electronic-only 
material should be submitted and sent for 
peer review simultaneously with the primary 
manuscript.

2. Reporting Guidelines
Reporting guidelines have been developed 
for different study designs; examples 
include CONSORT for randomized trials, 
STROBE for observational studies, PRISMA 
for systematic reviews and meta-analyses, 
and STARD for studies of diagnostic 
accuracy. Journals are encouraged to ask 
authors to follow these guidelines because 
they help authors describe the study in 
enough detail for it to be evaluated by 
editors, reviewers, readers, and other 
researchers evaluating the medical 
literature. Authors of review manuscripts are 
encouraged to describe the methods used 
for locating, select¬ing, extracting, and 
synthesizing data; this is mandatory for 
systematic reviews. Good sources for 
reporting guidelines are the EQUATOR 
Network and the NLM's Research Reporting 
Guidelines and Initiatives.

3. Manuscript Sections
The following are general requirements for 
reporting within sections of all study 
designs and manuscript formats.

     a. Title Page
General information about an article and its 
authors is presented on a manuscript title 
page and usually includes the article title, 
author information, any disclaimers, sources 
of support, word count, and sometimes the 
number of tables and figures.
 Article title. The title provides a 
distilled description of the complete article 
and should include information that, along 
with the Abstract, will make electronic 
retrieval of the article sensitive and specific. 
Reporting guidelines recommend and 
some journals require that information 
about the study design be a part of the title 
(particularly important for randomized trials 
and systematic reviews and meta-analyses). 
Some journals require a short title, usually 
no more than 40 characters (including 
letters and spaces) on the title page or as a 
separate entry in an electronic submission 
system. Electronic submission systems may 
restrict the number of characters in the title.
Author information: Each author's highest 
academic degrees should be listed, 
although some journals do not publish 
these. The name of the department(s) and 
institution(s) or organizations where the 
work should be attributed should be 
specified. Most electronic submission 
systems require that authors provide full 
contact information, including land mail and 
e-mail addresses, but the title page should 
list the corresponding authors' telephone 
and fax numbers and e-mail address. ICMJE 
encourages the listing of authors’ Open 
Researcher and Contributor Identification 
(ORCID).

ix
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 Disclaimers. An example of a 
disclaimer is an author's statement that the 
views expressed in the submitted article are 
his or her own and not an official position of 
the institution or funder.
 Source(s) of support. These include 
grants, equipment, drugs, and/or other 
support that facilitated conduct of the work 
described in the article or the writing of the 
article itself.
 Word count. A word count for the 
paper's text, excluding its abstract, 
acknowledgments, tables, figure legends, 
and references, allows editors and reviewers 
to assess whether the information 
contained in the paper warrants the paper's 
length, and whether the submitted 
manuscript fits within the journal's formats 
and word limits. A separate word count for 
the Abstract is useful for the same reason.
 Number of figures and tables. Some 
submission systems require specification of 
the number of Figures and Tables before 
uploading the relevant files. These numbers 
allow editorial staff and reviewers to confirm 
that all figures and tables were actually 
included with the manuscript and, because 
Tables and Figures occupy space, to assess 
if the information provided by the figures 
and tables warrants the paper's length and 
if the manuscript fits within the journal's 
space limits.
 Conflict of Interest declaration. 
Conflict of interest information for each 
author needs to be part of the manuscript; 
each journal should develop standards with 
regard to the form the information should 
take and where it will be posted. The ICMJE 
has developed a uniform  conflict of interest 
disclosure form  for use by ICMJE member 
journals and the ICMJE encourages other 
journals to adopt it. Despite availability of 
the form, editors may require conflict of 
interest declarations on the manuscript title 
page to save the work of collecting forms 

from  each author prior to making an 
editorial decision or to save reviewers and 
readers the work of reading each author's 
form.

     b. Abstract
Original research, systematic reviews, and 
meta-analyses require structured abstracts. 
The abstract should provide the context or 
background for the study and should state 
the study's purpose, basic procedures 
(selection of study participants, settings, 
measurements, analytical methods), main 
findings (giving specific effect sizes and 
their statistical and clinical significance, if 
possible), and principal conclusions. It 
should emphasize new and important 
aspects of the study or observations, note 
important limitations, and not over-interpret 
findings. Clinical trial abstracts should 
include items that the CONSORT group has 
identified as essential. Funding sources 
should be listed separately after the 
Abstract to facilitate proper display and 
indexing for search retrieval by MEDLINE.
 Because abstracts are the only 
substantive portion of the article indexed in 
many electronic databases, and the only 
portion many readers read, authors need to 
ensure that they accurately reflect the 
content of the article. Unfortunately, 
information in abstracts often differs from 
that in the text. Authors and editors should 
work in the process of revision and review 
to ensure that information is consistent in 
both places. The format required for 
structured abstracts differs from  journal to 
journal, and some journals use more than 
one format; authors need to prepare their 
abstracts in the format specified by the 
journal they have chosen.
 The ICMJE recommends that 
journals publish the clinical trial registration 
number at the end of the abstract. The 
ICMJE also recommends that, when a

T h e  C l i n i c a l  A c a d e m i a
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registration number is available, authors list 
that number the first time they use a trial 
acronym  to refer to the trial they are 
reporting or to other trials that they 
mention in the manuscript. If the data have 
been deposited in a public repository, 
authors should state at the end of the 
abstract the data set name, repository 
name and number.

     c. Introduction
Provide a context or background for the 
study (that is, the nature of the problem  and 
its significance). State the specific purpose 
or research objective of, or hypothesis 
tested by, the study or observation. Cite 
only directly pertinent references, and do 
not include data or conclusions from  the 
work being reported.

     d. Methods
The guiding principle of the Methods 
section should be clarity about how and 
why a study was done in a particular way. 
Methods section should aim  to be 
sufficiently detailed such that others with 
access to the data would be able to 
reproduce the results. In general, the 
section should include only information that 
was available at the time the plan or 
protocol for the study was being written; all 
information obtained during the study 
belongs in the Results section. If an 
organization was paid or otherwise 
contracted to help conduct the research 
(examples include data collection and 
management), then this should be detailed 
in the methods.
 The Methods section should include 
a statement indicating that the research was 
approved or exempted from  the need for 
review by the responsible review committee 
(institutional or national). If no formal ethics 
committee is available, a statement 
indicating that the research was conducted 

according to the principles of the 
Declaration of Helsinki should be included.
  i. Selection and Description of 
Participants
Clear l y desc r ibe the se lec t ion o f 
observational or experimental participants 
(healthy individuals or patients, including 
controls), including eligibility and exclusion 
criteria and a description of the source 
population. Because the relevance of such 
variables as age, sex, or ethnicity is not 
always known at the time of study design, 
researchers should aim  for inclusion of 
representative populations into all study 
types and at a minimum  provide descriptive 
data for these and other relevant 
demographic variables. If the study was 
done involving an exclusive population, for 
example in only one sex, authors should 
justify why, except in obvious cases (e.g., 
prostate cancer).” Authors should define 
how they measured race or ethnicity and 
justify their relevance.

 ii. Technical Information
Specify the study's main and secondary 
objectives–usually identified as primary and 
secondary outcomes. Identify methods, 
equipment (give the manufacturer's name 
and address in parentheses ) , and 
procedures in sufficient detail to allow 
others to reproduce the results. Give 
references to established methods, 
including statistical methods (see below); 
provide references and brief descriptions 
for methods that have been published but 
are not well-known; describe new or 
substantially modified methods, give the 
reasons for using them, and evaluate their 
limitations. Identify precisely all drugs and 
chemicals used, including generic name(s), 
dose(s), and route(s) of administration. 
Identify appropriate scientific names and 
gene names.

T h e  C l i n i c a l  A c a d e m i a
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 iii. Statistics
Describe statistical methods with enough 
detail to enable a knowledgeable reader 
with access to the original data to judge its 
appropriateness for the study and to verify 
the reported results. When possible, 
quantify findings and present them with 
appropriate indicators of measurement 
error or uncertainty (such as confidence 
intervals). Avoid relying solely on statistical 
hypothesis testing, such as P values, which 
fail to convey important information about 
effect size and precision of estimates. 
References for the design of the study and 
statistical methods should be to standard 
works when possible (with pages stated). 
Define statistical terms, abbreviations, and 
most symbols. Specify the statistical 
software package(s) and versions used. 
Distinguish prespecified from  exploratory 
analyses, including subgroup analyses.

     e. Results
Present your results in logical sequence in 
the text, tables, and figures, giving the main 
or most important findings first. Do not 
repeat all the data in the tables or figures in 
the text; emphasize or summarize only the 
most important observations. Provide data 
on all primary and secondary outcomes 
identified in the Methods Section. Extra or 
supplementary materials and technical 
details can be placed in an appendix where 
they will be accessible but will not interrupt 
the flow of the text, or they can be 
published solely in the electronic version of 
the journal. 

 Give numeric results not only as 
derivatives (for example, percentages) but 
also as the absolute numbers from  which 
the derivatives were calculated, and specify 
the statistical significance attached to them, 

if any. Restrict tables and figures to those 
needed to explain the argument of the 
paper and to assess supporting data. Use 
graphs as an alternative to tables with many 
entries; do not duplicate data in graphs and 
tables. Avoid nontechnical uses of technical 
terms in statistics, such as “random” (which 
implies a randomizing device), “normal,” 
“significant,” “correlations,” and “sample.”
 Separate reporting of data by 
demographic variables, such as age and 
sex, facilitate pooling of data for subgroups 
across studies and should be routine, unless 
there are compelling reasons not to stratify 
reporting, which should be explained.

     f. Discussion
It is useful to begin the discussion by briefly 
summarizing the main findings, and explore 
possible mechanisms or explanations for 
these findings. Emphasize the new and 
important aspects of your study and put 
your finings in the context of the totality of 
the relevant evidence. State the limitations 
of your study, and explore the implications 
of your findings for future research and for 
clinical practice or policy. Do not repeat in 
detail data or other information given in 
other parts of the manuscript, such as in the 
Introduction or the Results section.
 Link the conclusions with the goals 
of the study but avoid unqualif ied 
statements and conclusions not adequately 
supported by the data. In particular, 
distinguish between clinical and statistical 
significance, and avoid making statements 
on economic benefits and costs unless the 
manuscript includes the appropriate 
economic data and analyses. Avoid 
claiming priority or alluding to work that has 
not been completed. State new hypotheses 
when warranted, but label them clearly.

T h e  C l i n i c a l  A c a d e m i a
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     g. References

 i. General Considerations Related 
to References
Authors should provide direct references to 
original research sources whenever 
possible. References should not be used by 
authors, editors, or peer reviewers to 
promote self-interests.Although references 
to review articles can be an efficient way to 
guide readers to a body of literature, review 
articles do not always reflect original work 
accurately. On the other hand, extensive 
lists of references to original work on a 
topic can use excessive space. Fewer 
references to key original papers often 
serve as well as more exhaustive lists, 
particularly since references can now be 
added to the electronic version of 
published papers, and since electronic 
literature searching allows readers to 
retrieve published literature efficiently.

 Do not use conference abstracts as 
references: they can be cited in the text, in 
parentheses, but not as page footnotes. 
References to papers accepted but not yet 
published should be designated as “in 
press” or “forthcoming.” Information from 
manuscripts submitted but not accepted 
should be cited in the text as “unpublished 
observations” with written permission from 
the source.

 A v o i d c i t i n g a “ p e r s o n a l 
communication” unless it provides essential 
information not available from a public 
source, in which case the name of the 
person and date of communication should 
be cited in parentheses in the text. For 
scientific articles, obtain written permission 
and confirmation of accuracy from  the 
source of a personal communication.
 Some but not all journals check the 
accuracy of all reference citations; thus, 
citation errors sometimes appear in the 
published version of articles. To minimize 
such errors, references should be verified 

using either an electronic bibliographic 
source, such as PubMed, or print copies 
from original sources. Authors are 
responsible for checking that none of the 
references cite retracted articles except in 
the context of referring to the retraction. 
For articles published in journals indexed in 
MEDLINE, the ICMJE considers PubMed 
the authoritative source for information 
about retractions. Authors can identify 
retracted articles in MEDLINE by searching 
PubMed for "Retracted publication [pt]", 
where the term  "pt" in square brackets 
stands for publication type, or by going 
directly to the PubMed's list of retracted 
publications.
 References should be numbered 
consecutively in the order in which they are 
first mentioned in the text. Identify 
references in text, tables, and legends by 
Arabic numerals in parentheses.
 References cited only in tables or 
figure legends should be numbered in 
accordance with the sequence established 
by the first identification in the text of the 
particular table or figure. The titles of 
journals should be abbreviated according 
t o t h e s t y l e u s e d f o r M E D L I N E 
(www.ncb i .n lm.n ih .gov/n lmcata log/
journals). Journals vary on whether they ask 
authors to cite electronic references within 
parentheses in the text or in numbered 
references following the text. Authors 
should consult with the journal to which 
they plan to submit their work.

 ii. Reference Style and Format
References should follow the standards 
summarized in the NLM's International 
Committee of Medical Journal Editors 
( ICMJE) Recommendat ions for the 
C o n d u c t , R e p o r t i n g , E d i t i n g a n d 
Publication of Scholarly Work in Medical 
Journals: Sample References webpage and 
detailed in the

T h e  C l i n i c a l  A c a d e m i a
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NLM's Citing Medicine, 2nd edition. These 
resources are regularly updated as new 
media develop, and currently include 
guidance for print documents; unpublished 
material; audio and visual media; material 
on CD-ROM, DVD, or disk; and material on 
the Internet.

     h. Tables
Tables capture information concisely and 
display it efficiently; they also provide 
information at any desired level of detail 
and precision. Including data in tables 
rather than text frequently makes it possible 
to reduce the length of the text.
 Prepare tables according to the 
specific journal's requirements; to avoid 
errors it is best if tables can be directly 
imported into the journal's publication 
software. Number tables consecutively in 
the order of their first citation in the text 
and supply a title for each. Titles in tables 
should be short but self-explanatory, 
containing information that allows readers 
to understand the table's content without 
having to go back to the text. Be sure that 
each table is cited in the text.

 Give each column a short or an 
abbreviated heading. Authors should place 
explanatory matter in footnotes, not in the 
h e a d i n g . E x p l a i n a l l n o n s t a n d a rd 
abbreviations in footnotes, and use symbols 
to explain information if needed. Symbols 
may vary from  journal to journal (alphabet 
letter or such symbols as *, †, ‡, §), so check 
each journal's instructions for authors for 
required practice. Identify statistical 
measures of variations, such as standard 
deviation and standard error of the mean.
 If you use data from  another 
published or unpublished source, obtain 
permission and acknowledge that source 
fully.

Additional tables containing backup data 
too extensive to publish in print may be 
appropriate for publication in the electronic 
version of the journal, deposited with an 
archival service, or made available to 
readers directly by the authors. An 
appropriate statement should be added to 
the text to inform  readers that this 
additional information is available and 
where it is located. Submit such tables for 
consideration with the paper so that they 
will be available to the peer reviewers.

 i. Illustrations (Figures)
Digital images of manuscript illustrations 
should be submitted in a suitable format for 
print publication. Most submission systems 
have detailed instructions on the quality of 
images and check them  after manuscript 
upload. For print submissions, figures 
should be either professionally drawn and 
p h o t o g r a p h e d , o r s u b m i t t e d a s 
photographic-quality digital prints.
 For X-ray films, scans, and other 
diagnostic images, as well as pictures of 
pathology specimens or photomicrographs, 
send high-resolution photographic image 
files. Since blots are used as primary 
evidence in many scientific articles, editors 
may require deposition of the original 
photographs of blots on the journal's 
website.

 Although some journals redraw 
figures, many do not. Letters, numbers, and 
symbols on figures should therefore be 
clear and consistent throughout, and large 
enough to remain legible when the figure is 
reduced for publication. Figures should be 
made as self-explanatory as possible, since 
many will be used directly in slide 
presentat ions . T i t les and deta i led 
explanations belong in the legends—not on 
the illustrations themselves.

T h e  C l i n i c a l  A c a d e m i a
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Photomicrographs should have internal 
scale markers. Symbols, arrows, or letters 
used in photomicrographs should contrast 
with the background. Explain the internal 
scale and identify the method of staining in 
photomicrographs.
 Figures should be numbered 
consecutively according to the order in 
which they have been cited in the text. If a 
figure has been published previously, 
acknowledge the original source and 
submit written permission from the 
copyr ight ho lder to reproduce i t . 
Permission is required irrespective of 
authorship or publisher except for 
documents in the public domain.
 In the manuscript, legends for 
illustrations should be on a separate page, 
with Arabic numerals corresponding to the 
il lustrations. When symbols, arrows, 
numbers, or letters are used to identify 
parts of the illustrations, identify and 
explain each one clearly in the legend.

     j. Units of Measurement
Measurements of length, height, weight, 
and volume should be reported in metric 
units (meter, kilogram, or liter) or their 
decimal multiples.

 Temperatures should be in degrees 
Celsius. Blood pressures should be in 
millimeters of mercury, unless other units 
are specifically required by the journal.
 Journals vary in the units they use 
for report ing hematologic, c l in ical 
chemistry, and other measurements. 
Authors must consult the Information for 
Authors of the particular journal and should 
report laboratory information in both local 
and International System of Units (SI).
 Editors may request that authors 
add alternative or non-SI units, since SI 
units are not universally used. Drug 
concentrations may be reported in either SI 
or mass units, but the alternative should be 
provided in parentheses where appropriate.

     k. Abbreviations and Symbols
Use only standard abbreviations; use of 
nonstandard abbrev iat ions can be 
confusing to readers. Avoid abbreviations in 
the title of the manuscript. The spelled-out 
abbreviation followed by the abbreviation 
in parenthesis should be used on first 
mention unless the abbreviation is a 
standard unit of measurement.

T h e  C l i n i c a l  A c a d e m i a
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Oral ivermectin versus 0.5% topical malathion lotion in patients with head lice: 
a systematic review

Accepted: January 2019
Latest revision: March 2019

Printed: March 2019

Correspondence to: Chutharat Thanchonnang; 
chuth.pp@gmail.com

OBJECTIVE
To  compare the efficacy between oral ivermectin and 0.5% topical malathion lotion in patients  with head lice 
infestation.

METHODS
We  systematically  and independently searched and reviewed by four reviewers. We  searched seven sources 
including Trip Database, Pubmed, Google Scholar, UpToDate, the Cochrane Library, ClinicalTrials.gov and 
Scopus  as well as the  reference  lists  preliminary included article from searching. We included all relevant 
randomized controlled trial comparing efficacy of oral ivermectin and 0.5% topical malathion lotion.

RESULTS
We  identified and included two randomized controlled trials  with 892 patients  with head lice  infestation. The 
absence rate of live  head lice  on day 8 was  not significantly different between using oral ivermectin and 
malathion lotion (relative risk [RR]  1.18; 95% confidence  interval [CI], 0.62 to  2.07; I²=96%). The absence 
rate of live  head lice  on day 15 was  not significantly different between using two  of them (RR 1.05; 95% CI, 
0.92 to 1.21; I²=80%). The absence rate  of live  head lice on day 29 was  concluded that using oral ivermectin 
was  statistically significant superior to  absence rate  of head lice  using malathion lotion (RR 1.08; 95% CI, ­
1.04 to ­1.13; I²=0%). Any adverse events was  not a statistically significant difference between using the two 
of them (RR 0.94; 95% CI, 0.74 to 1.20; I²=0%). The following outcomes of comparing between oral 
ivermectin and malathion were  concluded based on one study; serious  adverse effects,  adverse events the 
primary reason for discontinuation and treatment-related adverse  events showed (RR 1.04; 95% CI, ­0.07 to  ­
16.62), (RR 1.46; 95% CI, 0.47 to ­4.56) and (RR 0.70; 95% CI, 0.45 to ­1.08), respectively.

CONCLUSION
There was  no statistically significant difference  in the absence  rate  of live  head lice on day 8 between using 
oral ivermectin and malathion lotion.

ORIGINAL ARTICLE BY

Kasidet Jaroongjittanusonti 1, M.D.; Kasama Polyiam, 2 M.D.; 
Jirawat Pomchaiya 3, M.D.; Witchuda Siangloet 3, M.D.
1Srisaket Hospital, Thailand; 2Khon Kaen Hospital, Thailand; 
3Sakon nakhon hospital, Thailand.
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I N T R O D U C T I O N

Head lice  infestation is  a worldwide  problem 
affecting patients.1–5 It is caused by head louse 
(Pediculus humanus  capitis)  that lives on human 
scalp.6–10 This parasite is  transmitted by direct 
contact with the hair by head-to-head contact of an 
infested person.11–14 The  most common hosts  of 
head lice  are  elementary schoolchildren, pre-school 
children attending child care and the household 
members of infested children.15-16 
 Since  1980, oral ivermectin is  an anti-
parasite drug that applied to medical use for 
treating many types of parasites  which is 
recommended, dose  of 200-400 micrograms per 
kilogram, by the Centers for Disease  Control and 
Prevention including head lice.17–20 Other 
treatments include  1% permethrin lotion, 0.5% 
topical malathion lotion, 5% benzyl alcohol lotion, 
0.9% suspension topical spinosad, 1% lindane 
shampoo, pyrethrin.20–22 Each drug varies in 
effectiveness  and side  effects.23 The pyrethroid 
insecticide, 1% permethrin, is  the  drug of choice for 
treating head lice recommended by Sanford Guide.
2 4 - 2 5 H o w e v e r, m a l a t h i o n w h i c h i s a n 
organophosphate  insecticide  increased the role of 
an alternative treatment due to permethrin drug 
resistance,26 Still, the increasing of 0.5% malathion 
resistance  has also been reported.27 Findings 
regarding comparative effects  between oral 
ivermectin and 0.5% topical malathion lotion are 
still controversial.28-29 In this review we aim to 
compare  the  effects  between oral ivermectin and 
malathion lotion rusing the systematic review 
approach.

M E T H O D S

This is a systematic review to compare  the  efficacy 
between oral ivermectin and 0.5% topical 
malathion lotion in patients  with head lice 
infestation. 

SEARCH STRATEGIES
We  systematically independently  searched studies 
through electronic databases including trip 
d a t a b a s e , p u b m e d , g o o g l e  s c h o l a r , 
clinicaltrials.gov, cochrane, scorpus and UpToDate 
using keywords of “head lice” or “pediculosis”, 
“ivermectin”, “malathion” as  well as  their 
synonyms. Medical subject heading search strategy 
was  used in applicable  databases.We  also hand 
searched using the reference lists  preliminary 
included articles.
 
INCLUSION CRITERIA
STUDY DESIGN
Our inclusion criteria comprised of any randomized 
controlled trials  comparing between oral 
ivermectin and topical malathion lotion in patients 
with head lice infestation.

PARTICIPANT
Patients with head lice  infestation diagnosed by 
combining the dry hair with a dedicated fine-
toothed comb.

INTERVENTION
The  intervention was ivermectin (at a dose of 
200-400 micrograms per kilogram) given orally at 
day 1 and day 8. 

2
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Table 1. Characteristics of the included studiesTable 1. Characteristics of the included studiesTable 1. Characteristics of the included studiesTable 1. Characteristics of the included studiesTable 1. Characteristics of the included studies

Author (years) Participants Age

(Years)

Results Duration 

of trial 

(months)

Olivier 
Chosidow, et al 
2010

N=812, all were positive combing 
hair with a dedicated fine-toothed 
comb.
Male=106 (26.1%)

Median, 10 

years; 

range,  7-14 

years

Both single and two doses of oral ivermectin 200-400 
micrograms per kilogram were superior to 0.5% 
malathion lotion in absence rate of live head lice at day 
8 and day 15. The adverse effects were not a statistically 
significant difference between using oral ivermectin and 
malathion lotion. 

6

Ahmad Nofal, 
et al 2010

N=80, all were positive combing hair 

with a dedicated fine-toothed comb.

Male=24 (60%)

Range 6-14 

years

Both single and two doses of oral ivermectin 200-400 
micrograms per kilogram were not statistically 
significant difference to 0.5% malathion lotion in term of 
absence rate of live head lice at day 8 and day 15.  

-

 COMPARISON
The  comparison intervention was 0.5% malathion 
lotion applied dry hair patients  until all  the hair and 
scalp were thoroughly moistened then leave  for 10 
to 12 hours after that washed the  hair with the mild 
shampoo provided by the  investigation team in a 
treatment kit and to rinse as usual at day 1 and 8.

 OUTCOMES
All treatment outcomes including beneficial and 
adverse effects  were included. We  did not exclude 
any outcomes.

EXCLUSION CRITERIA
We  excluded those were  duplicated, irrelevant titles 
and abstracts  to head lice  and guidelines. The 
remaining studies were included in the analysis.

QUALITY OF REPORTING AND RISK OF BIAS
We  evaluated quality and risk of bias of the 
included studies using Jadad score and the 
Cochrane risk of bias tool regarding the  domain 
based-evaluation; random sequence generation, 
allocation concealment, blinding of participants 
and personnel, blinding of outcome assessment, 

Table 2. Jadad scoreTable 2. Jadad scoreTable 2. Jadad score

Question
Olivier Chosidow, 

et al 2010

Ahmad Nofal, et 

al 2010

Was the study described as randomized ? 1 1

Was the method used to generate the sequence of randomization described and was it 
appropriate?

1 0

Was the study described as double blind ? 1 0

Was the method of double blind described and was it appropriate ? 1 0

Was there a description of withdrawals and dropouts ? 1 1

Score 5 2
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incomplete outcome data, selective  reporting and 
other biases. These  presence or absence of these 
biases were used to classify  each study into three 
groups; low risk, high risk and unclear risk of bias 
regarding the tool.

DATA EXTRACTION
We  extracted data from the included studies 
regarding authors,  number of participants, 
duration of each study, intervention, comparison 
and outcomes.

DATA ANALYSES
We calculated relative risk (RR)  with 95% 
confidence  interval (CI). All data were  analyzed with 
Review Manager 5.3 statistical software  to assess 
the  effects of oral ivermectin and 0.5% malathion 
lotion at any doses in term of the  absence rate of 
live  head lice  of patients with head lice infestation 
at day 1, day 8 and day 29. The chi-square and I2 
were used for evaluating heterogeneity, if P<0.05 
or I2 was higher than 50%, the heterogeneity was 
considered significant.  We used a fixed effect and 

Figure 1. Diagram presents inclusion and exclusion journal in this study

464 Records identified from trip database, pubmed, google 
scholar ClinicalTrials.gov, cochrane, scpus and UpToDate

377 Records after duplicates removed

20 Full-text articles assessed for eligibility

2 Studies included in this quantitative synthesis 
(meta-analysis)

357 Records excluded 

18 Full-text articles were excluded with reason
-guidelines
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random effect model for meta-analysis.  We created 
funnel plot to identify potential of publication bias.

R E S U L T S
STUDY CHARACTERISTICS
We  identified 464 records, out of which 87 were 
duplicates. Of the remain 377, 357 were  excluded 
because their titles  were  irrelevant. Of the 
remaining 30, 18 records were excluded because 
they were  guideline. The remaining two records 
were included in the meta-analysis (Figure  1). Both 
trials  compared oral ivermectin and topical 
malathion lotion in those  with head lice. Table 1 
shows characteristics of the included studies.

ASSESSING RISK OF BIAS
The  two studies were assessed using Jadad score 
and the Cochrane  Collaboration’s  tool for assessing 
risk of bias.  One  trial was assessed as having scores 
of 5 from the  Jadad score  while  another study was 

scored 2 (Table 2). For the  Cochrane  Collaboration’s 
tool, risk of bias  was summarized in Figure 2 and 
Figure 2.

RANDOM SEQUENCE GENERATION
Olivier Chosidow, et al 2010’s  study was reported 
the methods of random sequence.

ALLOCATION CONCEALMENT
Both studies  did not report details on concealing 
patient allocation.

BLINDING OF PARTICIPANTS AND PERSONNEL
Olivier Chosidow, et al 2010’s  study was  blinded 
participant but Ahmad Nofal, et al 2010’s  did not 
report details on blinding of participants  and 
personnel.

BLINDING OF OUTCOME ASSESSMENT
Both studies  did not described on blinding of 
outcome assessors.  

A B

Figure 2. Risk of bias
Panel A, Risk of biases summary and Panel B, Risk of bias graph
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INCOMPLETE OUTCOME DATA
Both of the  included studies had the low risk of 
bias.

SELECTIVE REPORTING
Both studies properly described all relevant data 
and information regarding the interventions and 
were classified as low risk of bias.

OTHER POTENTIAL
Both studies had no potential conflict of interest 
were classified as low risk.

THE PRIMARY OUTCOME
THE ABSENCE RATE OF LIVE HEAD LICE ON DAY 8
The  absence  rate of live head lice  on day 8 was 
concluded based on the two studies and there was 

Figure 3. Forest plot: Oral Ivermectin versus 0.5% Topical Malathion Lotion, outcome: 1.1 Absence rate of live head lice 
at day 8.

Figure 4. Forest plot: Oral Ivermectin versus 0.5% Topical Malathion Lotion, outcome: 1.2 Absence rate of live head lice 
at day 15.

Figure 5. Forest plot: Oral Ivermectin versus 0.5% Topical Malathion Lotion, outcome: 1.3 Absence rate of live head lice 
at day 29.
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not a significantly different between using oral 
ivermectin and malathion lotion (RR 1.18; 95% CI, 
0.62 to 2.07, random effect model, I²=96%.) 
(Figure 3). 

THE SECONDARY OUTCOMES
THE ABSENCE OF LIVE HEAD LICE ON DAY 15
The  absence  rate  of live  head lice  on day 15 was 
concluded based on the  two studies  that was  not a 

statistically significant difference between using 
oral ivermectin and malathion lotion (RR 1.05; 
95% CI,  0.92 to  1.21, random effect model, 
I²=80%.) (Figure 4). 

THE ABSENCE OF LIVE HEAD LICE ON DAY 29
The  absence  rate  of live  head lice  on day 29 was 
concluded based on the  two studies that using oral 
ivermectin was  superior to using malathion lotion 

Figure 6. Forest plot: Oral Ivermectin versus 0.5% Topical Malathion Lotion, outcome: 1.4 Adverse effect.
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(RR 1.08; 95% CI, ­1.04 to ­1.13, fixed­-effect 
model, I²=42%.) (Figure 5). 

ANY ADVERSE EVENTS
Any adverse events were  concluded based on the 
two studies  that was  not a statistically significant 
difference between using oral ivermectin and 
malathion lotion (RR 0.94; 95% CI,  0.74 to 1.20, 
fixed-effect model, I²=0%) (Figure 6). 

SERIOUS ADVERSE EFFECT
Serious adverse  effecs were  concluded based on 
one study that there  was  not a statistically 
significant difference  between using oral 
ivermectin and malathion lotion (RR 1.04; 95% CI, ­
0.07 to ­16.62) (Figure 6).

ADVERS EVENTS AS THE PRIMARY REASON FOR 
DISCONTINUATION
Adverse  events as the primary reason for 
discontinuation was concluded based on one study 
that was not a statistically significant difference 

between using oral ivermectin and malathion 
lotion (RR 1.46; 95% CI, 0.47 to ­4.56) (Figure 6).

TREATMENT-RELATED ADVERSE EVENTS
Treatment-related adverse  events was concluded 
based on one  study that was not a statistically 
significant difference between using oral 
ivermectin and malathion lotion (RR 0.70; 95% CI, 
0.45 to ­1.08) (Figure 6).

D I S C U S S I O N
IMPLICATIONS OF THE FINDINGS
Our systematic review shows that using oral 
ivermectin and malathion lotion have similar rates 
of eradicating live head lice  on day 8. The 
outcomes of these  two studies also have  high 
heterogeneity (I2 >50). Therefore, this data should 
be  used carefully in clinical practice. There  was not 
a statistically significant difference in the absence 
of live head lice on day 15 or adverse  events. 
However, we found that using oral ivermectin was 

Figure 8. Funnel plot: Oral Ivermectin versus 0.5% 
Topical Malathion Lotion, outcome: 1.2 Absence rate of 
live head lice at day 15.

Figure 7. Funnel plot: Oral Ivermectin versus 0.5% 
Topical Malathion Lotion, outcome: 1.1 Absence rate of 
live head lice at day 8.
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Figure 9. Funnel plot: Oral Ivermectin versus 0.5% 
Topical Malathion Lotion, outcome: 1.3 Absence rate of 
live head lice at day 29.

Figure 10. Funnel plot: Oral Ivermectin versus 0.5% 
Topical Malathion Lotion, outcome: 1.4 Adverse effect.statistically significant in the  removal of live head 

lice on day 29 compared to malathion lotion. Only 
one randomized controlled trial assessed serious 
adverse effects, which are  the primary reason for 
discontinuation of treatment. Treatment-related 
adverse events showed no statistically significant 
difference between the  two treatments. Therefore, 
this systematic review should help doctors choose 
the  most appropriate way of treatment regardless 
of effectiveness and side effects that differentiate 
oral ivermectin and 0.5% malathion. The  following 
outcomes, absence of live head lice  day 8 and day 
29 from funnel plots  were  symmetrical that 
showed no  publication bias. The absence rate of 
live  head lice  day 29 displayed an asymmetrical 
funnel plot showing publication bias  that negative 
data did not report in the studies.

CLINICAL IMPLICATIONS
This systematic review found no difference 
between efficacies  and adverse  effect of oral 

ivermectin and malathion lotion that helped to 
decide and select appropriate drugs  for individual 
patients. Therefore, compliance, facility to  using, 
avoiding drug resistance, and cost of drugs should 
be  used carefully as  decision making tools  in 
clinical practice. Our systematic review shows  no 
statistically significant difference  between using 
oral ivermectin and malathion lotion in absence of 
live  head lice  on day 8, day 15, and adverse  effects 
were similar to one RCT (Ahmad Nofal, et al  2010). 
We  found a statistically significant superior to 
using oral ivermectin in absence of live head lice 
on day 29 that was similar to another RCT (Olivier 
Chosidow, et al 2010). We have not found any 
cohort studies or case  control studies in comparing 
oral ivermectin and 0.5% malathion in eradicating 
live  head lice  or adverse effect. We  found only one 
literature review associating with our study. Our 
systematic review is different from the  literature 
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review, (Health technology assessment 2010) as 
they had only one RCT (Olivier Chosidow, et al 
2010)  comparing the  efficacy of oral ivermectin 
and malathion lotion. Moreover, our study includes 
two randomized controlled trials used to determine 
the best decisions in treating head lice.

STRENGTHS AND LIMITATIONS OF THE 
SYSTEMATIC REVIEW
The  studies included in our systematic review had 
different durations  of follow up. One study did not 
describe the  time  of follow up and another study 
included sixth months of follow up. Nevertheless, 
the  outcomes  of the two  studies were  similar, in the 
absence rate of live  head lice  on day 8, day 15 and 
day 28. This increases the  reliability of our 
systematic review. Our systematic review assessed 
the  risk of bias using the  Jadad Score and the 
Cochrane Collaboration’s  Tool. We included studies 
that were determined to be high quality with low 
risk of bias, further increasing the validity  of our 
results. In these two studies, there  were  two 
unclear risks  of bias in allocation concealment and 
blinding of outcome  assessment. One of the 
studies had an unclear risk of bias in blinding 
participants and random sequence  generation. The 

other biases of two studies were classified as low 
risk bias. Our studies had different secondary 
outcomes; however, both studies  were  randomized 
and maintained balanced baseline characteristics 
of participants in each group. We found a few RCTs 
that were  combined in a systematic review to 
compare  efficacies and adverse effects  of oral 
ivermectin and malathion lotion. The two studies 
had many difference  of sample sizes which result 
could be  either ways, according to the poor quality 
of the  study design or the analysis from the 
assessors.

CONCLUSION
There was not a statistically significant difference in 
the  absence  of live head lice on day 8 and 15, 
adverse events, serious  adverse  effects,  adverse 
events as the primary reason for discontinuation, 
and treatment-related adverse  events between 
using oral ivermectin and malathion lotion. 
However, using oral ivermectin showed a 
statistically significant improvement compared to 
malathion lotion in the  absence of live head lice  on 
day 29. In future  research, we  suggest having RCTs 
with a clearer study design, methods, and 
assessment of efficacies and adverse effects.
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OBJECTIVE
To identify the effects of oxytocin in different solutions on cord plasma bilirubin levels.

METHODS
We  searched systematically for studies through PubMed, the Cochrane Library, Scopus, Clinicaltrials.gov, Trip 
Database  and Google  Scholar as  well as  hand-searching to  identify relevant randomized controlled trials (RCTs) 
that compared the  cord plasma bilirubin levels of solutions of oxytocin infusion in 5% glucose  in water and in 
0.9% NaCl solution as the primary outcome. The secondary outcomes  included their effects  on neonatal plasma 
bilirubin levels day 2-3 and cord plasma sodium levels. 

RESULTS
We  identified and included two RCTs  with 269 full-term pregnant women with singleton pregnancy. Cord 
plasma bilirubin levels was  not significantly different between using oxytocin in either 5% glucose in water or 
0.9% NaCl solution (mean difference (MD), -0.03; 95% confidence interval (CI)  [-0.52 to 0.46], I2=93%). 
Neonatal plasma bilirubin levels  in day 2-3 was  also not significantly different between using oxytocin in either 
5% glucose in water or 0.9% NaCl solution (MD, 0.27; 95% CI, [-1.59 to 2.13], I2=97%). Cord plasma sodium 
levels  of using oxytocin in 5% glucose  in water was  significantly lower than that of in 0.9% NaCl solution group 
(MD, -2.00; 95% CI,  [-3.57 to -0.44], I2=95%).

CONCLUSION
There was no statistically significant difference in cord plasma bilirubin levels  between using oxytocin in 5% 
glucose in water and in 0.9% NaCl solution.
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B A C K G R O U N D
Induction of labor is a procedure that stimulates 
uterine contractions during pregnancy, then labor 
begins  later and leads to  a vaginal childbirth.1,2 In 
2006, It accounted for 22.5% of the total labor in 
United States.3 Nowaday, we have  many methods 
used for induction of labor such as breast 
stimulation, amniotomy, membrane stripping and 
using synthetic oxytocin.2,4 Oxytocin is widely used 
in obstetrics not only to induce labor, but it is  also 
used for augmentation of labor and postpartum 
hemorrhage prevention.7-10 In the Southern 
Sweden, oxytocin was used in 33.2% of pregnant 
women for induction of labor between 2001 and 
2002.6

        Oxytocin has antidiuretic hormone-like  effect 
that increases the permeability  to water of the cell 
membrane  and increases  red blood cell fragility.5,6 
Oxytocin-induced labor is associated with 
increasing adverse effects in neonates such as 
hyponatremia, neonatal seizures and retinal 
hemorrhage.11-13 Using oxytocin for induction of 
labor was reported as one of the factors that causes 
neonatal hyperbilirubinemia,14,15 one of the most 
common medical problems  in 50% term infants 
that leads to neurotoxicity in severe condition.16,17

        Oxytocin can be  diluted in either 5% glucose in 
water or 0.9% NaCl solution before  administration.
18-20 In 1993, a Nigerian RCT with 164 pregnant 
women reported that cord plasma bilirubin level 
was  significantly higher in infants  of mothers with 
oxytocin in 5% glucose in water than those with 
0.9% NaCl solution and the control group; without 
any intravenous  fluid infusion and oxytocin.21 
However, another Turkish RCT in 2003 reported that 
cord plasma bilirubin levels  in 105 infants was not 

statistically different among the three  groups, 
oxytocin in 5% glucose in water group, oxytocin in 
0.9% NaCl solution group and control group; 
without any intravenous  fluid infusion and 
oxytocin.22 Regarding the controversy mentioned 
above, the aim of this systematic review is  to 
determine the  effects  of oxytocin in 5% glucose in 
water and in 0.9% NaCl solution on cord plasma 
bilirubin levels.

M E T H O D S

This study is  a systematic review to determine  the 
effects  of oxytocin in different solutions on cord 
plasma bilirubin levels. It was  conducted according 
to Cochrane Handbook for Systematic Reviews of 
Interventions  version 5.1.0 and followed Preferred 
Reporting Items  for Systematic Reviews and Meta-
Analyses (PRISMA) checklist.23,24

DATA SOURCES
We  searched systematically  for studies  through 
PubMed, the Cochrane Library, Scopus, 
Clinicaltrials.gov, Trip Database and Google Scholar 
to identify the articles. Searching in Pubmed and 
the  Cochrane  Library were undertaken using MeSH 
t e r m s : ( i ) “ j a u n d i c e , n e o n a t a l ” O R 
“hyperbilirubinemia, neonatal” AND “oxytocin” 
AND “solution” OR “diluent”, (ii)  “neonatal” AND 
“bilirubin” AND “oxytocin” AND “solution” OR 
“diluent”. We used PICO search to identify articles in 
Trip database (“oxytocin” AND “solution” OR 
“dilution for I, “neonatal serum bilirubin” OR 
“ n e o n a t a l j a u n d i c e ” O R “ n e o n a t a l 
hyperbilirubinemia” for O, no filling for P and C) 
and we used various  combinations of following 
keywords  in the  other databases: neonatal, 

14



T h e  C l i n i c a l  A c a d e m i a

 15

b i l i r u b i n , n e o n a t a l j a u n d i c e , n e o n a t a l 
hyperbilirubinemia, oxytocin, solution and diluent. 
We  latter performed hand-searching by exploring 
references of the  preliminary included articles from 
database  searching and manually searched for 
additional relevant studies.
 
STUDY SELECTION
The  selection of identified articles  included two 
steps. For the first step, we screened titles and 
abstracts  by four independent reviewers. The 
second step, all selected articles were read in full 

text by four reviewers  then we assessed and 
selected studies  by inclusion criteria and exclusion 
criteria for using data in this  systematic review. 
Controversies  among the  four reviewers  were 
resolved by consensus of the fifth author. 

INCLUSION CRITERIA
STUDY DESIGN
We  included all RCTs  comparing the cord plasma 
bilirubin levels of the infants of the mothers using 
either oxytocin in 5% glucose in water or in 0.9% 
NaCl solution.

Table 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studiesTable 1. Characteristics of included studies

First 

author’s 

name

Year Country
During of 

trial
Number of participantsNumber of participantsNumber of participants Cord bloodCord bloodCord bloodCord bloodCord bloodCord blood

5% 
glucose 
in water

0.9% 
NaCl 

solution

Control 
group

Mean neonatal plasma 
bilirubin (SD)

Mean neonatal plasma 
bilirubin (SD)

Mean neonatal plasma 
bilirubin (SD)

Mean neonatal plasma 
sodium(SD)

Mean neonatal plasma 
sodium(SD)

Mean neonatal plasma 
sodium(SD)

5% 
glucose 
in water

0.9% 
NaCl 

solution

Control 
group

5% 
glucose 
in water

0.9% 
NaCl 

solution

Control 
group

A.O. 
Omigbodun 1993 Nigeria N/A 40 42 82

Day 0
1.0 

(0.7)
0.8 

(0.5)
0.8 

(0.5)
130.1 
(6.5)

132.9 
(4.2)

132.5 
(6.3)

Day 2-3
5.8

(3.9)
4.6 

(2.7)
4.4 

(2.7) N/A N/A N/A

Engin Oral 2003 Turkey

January to  

December 

in 1995.

36 29 40

Day 0
1.6 

(0.8)
1.9 

(0.9)
1.7 

(0.5)
139.8 
(5.9)

141.0 
(4.7)

140.0 
(3.6)

Day 2-3
5.2

(2.0)
5.9

(3.1)
6.82 
(3.2) N/A N/A N/A



T h e  C l i n i c a l  A c a d e m i a

16

PARTICIPANTS
The participants were  pregnant women with 
gestational age 37 weeks or greater with singleton 
pregnancy.

INTERVENTIONS
Oxytocin diluted in either 5% glucose  in water or in 
0.9% NaCl solution.

CONTROLS
No any intravenous fluid solutions  or oxytocin 
infusion.

OUTCOMES
The  primary outcome  was cord plasma bilirubin 
levels  of the infants  and the  secondary outcomes 
were neonatal plasma bilirubin levels  in day 2-3 
and cord plasma sodium levels of the infants.

EXCLUSION CRITERIA
We  excluded studies with patients  with hemolytic 
disease (e.g., glucose-6-phosphate dehydrogenase 
deficiency and Rhesus and ABO incompatibility), 
medical complication of pregnancy (e.g., 
hypertension, diabetes  mellitus, pyrexia, jaundice 

Figure 1. Flow chart presenting the number of articles retrieved, included and excluded in this systematic review.

213 Records after duplicates removed

201  Titles and abstracts excluded after review

10 Excluded after review
       Did not meet screening
       2 Guideline
       1 Systematic review
       1 Ongoing study

27 Additional records 
identified through other 

sources

12 Full text reviewed

2 Studies included in quantitative synthesis (meta-analysis)

304 Records identified 
through database searching 
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and anemia)  and fetal problems (e.g., intrauterine 
growth restriction, macrosomia and fetal anomaly).

DATA EXTRACTION AND QUALITY ASSESSMENT
From each study, we extracted data regarding the 
first author’s name, year of publication, country 
where  the  study was done, during of trial, number 
of participant, and outcome. We extracted data into 
s imple s tandard forms. Four rev iewers 
independently assessed the  quality of the studies 
by using Jadad score and the  Cochrane 
Collaboration’s tool, recommended by Cochrane 
Handbook for Systematic Reviews of Interventions.
23 The Cochrane  Collaboration’s tool classifies the 
study’s  biases  into three groups (low risk, high risk 
and unclear risk)  and regards the following 
evaluation: random sequence generation, 
allocation concealment, blinding of participants 
and personnel (performance  bias), blinding of 
outcome  assessment (detection bias), incomplete 
outcome data, selective reporting and other biases.

STATISTICAL ANALYSIS
All analyses  were performed with Review Manager 
5.3 statistical software  to assess the effects of 
oxytocin in different solutions  on cord plasma 
bilirubin levels. We  calculated mean difference 
(MD) of discrepancies of all outcomes between 5% 
glucose in water and control group and that of 
between 0.9% NaCl solution and control group 
with 95% confidence interval (CI)  for continuous 
data. The  I² statistics were used to evaluate 
statistical heterogeneities  across the studies. The 
statistical test of heterogeneity was  significant if 
P<0.1 and heterogeneity was  high if the  I² 
statistics was  more than 50%. We used a random-
effect model for the  meta-analysis when 
heterogeneity was  statistical significance and also 
used a fixed-effect model when heterogeneity was 
not statistical significance. We  created funnel plots 
showing the standard error and the  effect size  to 
identify  the potential of publication bias  in our 
review.

Table 2. Jadad ScoreTable 2. Jadad ScoreTable 2. Jadad Score

A.O. Omigbodun et al., 

1993

Engin Oral et al., 

2003

Was the study described as randomized? 1 1

Was the method used to generate the sequence of randomization described and 
was it appropriate? 1 1

Was the study described as double-blind? 0 0

Was the method of double-blind described and was it appropriate? 0 0

Was there a description of withdrawals and dropouts? 1 1

Score 3 3
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R E S U L T S
STUDY CHARACTERISTICS
We  identified 331 studies; 304 from database 
searching and 27 from hand-searching, 118 were 
excluded because they were  duplicated (Figure 
1). Of the remaining 213 studies, 201 were 
excluded because their titles  and abstracts  were 
not relevant to the diluents  of oxytocin or 
neonatal bilirubin levels. Then, we  reviewed 12 
full texts  and excluded ten studies; six did not 
meet screening criteria,  two were guidelines, one 
was  a systematic review and one was  an ongoing 
trial. Finally, two eligible trials  were included in 
our systematic review. The  included two trials 
were  set in Nigeria and Turkey and their 
characteristics were summarized in Table 1.

ASSESSING RISK OF BIAS
The  two studies were  assessed using Jadad score 
and the Cochrane Collaboration’s tool for 
assessing risk of bias. One trial was assessed as 
having scores of 5 from the Jadad score while 

another study was scored 2 (Table 2). For the 
Cochrane Collaboration’s tool, risk of bias  was 
summarized in Figure 2.
     
RANDOM SEQUENCE GENERETION
Using the  Cochrane Collaboration’s  tool for 
assessing risk of bias, both trials  showed random 
sequence processes  properly and were  classified 
as “low risk”.

ALLOCATION CONCEALMENT
Both trials did not show allocation concealment 
processes  and were assumed to  be  open-label 
trials. They were classified as “high risk”.

BLINDING OF PARTICIPANT AND PERSONNEL
Both trials  were assumed to be  open-label trials 
and were classified as “high risk” 

BLINDING OF OUTCOME ASSESSMENT
The  study in 1993 did not report details  on 
blinding of the  outcome assessment and was 
classified as  “unclear” while another study stated 

A B

Figure 2. Risk of bias
Panel A, Risk of biases summary and Panel B, Risk of bias graph
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the  process properly and was classified as “low 
risk”.

INCOMPLETE OUTCOME DATA
Both of the included studies properly described all 
data of the outcomes and were  classified as  low 
risk.

SELECTIVE REPORTING
Both studies described all outcomes properly and 
were classified as “low risk”.

OTHER POTENTIAL SOURCES OF BIAS
Both studies had no potential conflict of interest 
were classified as “low risk”.

PRIMARY OUTCOME
MEAN CORD PLASMA BILIRUBIN LEVELS
The  meta-analysis of the two trials  showed no 
statistically significant difference between using 
oxytocin in 5% glucose in water and oxytocin in 
0.9% NaCl solution regarding discrepancies of cord 
plasma bilirubin levels between both solutions  and 
their controls  (MD -0.03; 95% CI [-0.52 to  0.46], 
random-effect model) (Figure 3).  The  heterogeneity 
was measured as having I2 equal to 93%.
        The  meta-analysis  of the  two trials  also showed 
no statistically significant difference between using 
oxytocin in 5% glucose in water and the control 
regarding mean difference of cord plasma bilirubin 
levels  (MD 0.06; 95% CI [-0.23 to 0.36], random-

Figure 3. Estimates of mean differences of discrepancies on cord (day 0) and day 2-3 neonatal plasma bilirubin levels 
in 5% glucose in water and in 0.9% NaCl solution comparing with their controls.

Figure 4. Estimates of discrepancies on cord (day 0) plasma bilirubin levels in 5% glucose in water and in 0.9% NaCl 
solution comparing with their controls.



T h e  C l i n i c a l  A c a d e m i a

20

effect model), the  heterogeneity was measured as 
having I2 equal to 56%, and it also showed that 
using oxytocin in 0.9% NaCl compared with the 
control had no statistically significant difference 
regarding mean difference of cord plasma bilirubin 
levels  (MD 0.04; 95% CI [-0.12 to 0.21], fixed-effect 
model)  (Figure 4), the heterogeneity was measured 
as having I2 equal to 0%.

SECONDARY OUTCOMES
MEEN NEONATAL PLASMA BILIRUBIN LEVELS IN 
DAY 2-3
The  meta-analysis of the two trials  showed no 
statistically significant difference between using 

oxytocin in 5% glucose in water and oxytocin in 
0.9% NaCl solution regarding discrepancies of 
neonatal plasma bilirubin levels  in day 2-3 
between both solutions and their controls (MD 
0.27; 95% CI [-1.59 to 2.13], random-effect model) 
(Figure  3). The heterogeneity  was measured as 
having I2 equal to 97%.
        The  meta-analysis  of the  two trials  also showed 
no statistically significant difference between using 
oxytocin in 5% glucose in water and the control 
regarding mean difference of neonatal plasma 
bilirubin levels  in day 2-3 (MD -0.12; 95% CI [-3.06 
to 2.82], random-effect model), the heterogeneity 
was  measured as having I2 equal to 91%, and it 

Figure 6. Estimates of mean differences of cord plasma sodium levels in 5% glucose in water and in 0.9% NaCl solution 
comparing with their controls.

Figure 5. Estimates of discrepancies on day 2-3 neonatal plasma bilirubin levels in 5% glucose in water and in 0.9% 
NaCl solution comparing with their controls.
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also  showed that using oxytocin in 0.9% NaCl 
compared with the control had no statistically 
significant difference regarding mean difference of 
cord plasma bilirubin levels (MD -0.20; 95% CI 
[-1.10 to 0.71], fixed-effect model) (Figure 5), the 
heterogeneity was  measured as having I2 equal to 
24%.

 MEAN CORD PLASMA SODIUM LEVELS
The  meta-analysis of the  two trials  showed that 
mean cord plasma sodium levels  using oxytocin in 
5% glucose in water compared with its control was 
not significantly reduced (MD -1.20; 95% CI [-2.85 
to 0.44], fixed-effect model) (Figure  6), the 
heterogeneity was  measured as having I2 equal to 
42%, while  mean cord plasma sodium levels  using 
oxytocin in 0.9% NaCl solution compared with its 
control was also  not significantly reduced (MD 
0.67; 95% CI [-0.70 to  2.05], fixed-effect model) 
(Figure  6), the heterogeneity was measured as 
having I2 equal to 0%.

D I S C U S S I O N
PRINCIPAL FINDINGS
Our systematic review showed that using oxytocin 
in 5% glucose in water and in 0.9% NaCl solution 
had similar effect on cord plasma bilirubin levels 
and neonatal plasma bilirubin levels  in day 2-3. 
However, high heterogeneities  were  observed. 
Oxytocin in 5% glucose in water did not decrease 
cord plasma sodium levels  compared with its 
control, and oxytocin in 0.9% NaCl solution did not 
decrease the  cord plasma sodium levels  compared 
with its control, either.

COMPARISON WITH OTHER STUDIES
We  searched studies  in many databases and we did 
not get cohort studies and case control studies 
associated with using oxytocin in different 
solutions and its effect. Our meta-analysis found 
that oxytocin in 5% glucose in water did not 
decrease cord plasma sodium levels. These 
findings  contrasted with a previous  RCT claimed 
that using oxytocin in 5% glucose  in water 
decreased the cord plasma sodium levels,26 the 
contrary might be due  to that this  RCT got 0 score 
from Jadad score (high risk of bias) and our study 
included two trials  that had 3 score from Jadad 
score  (fair risk of bias)  and had more amount of 
participants, this  RCT had 140 and our study had 
269. 
        We  also found that oxytocin in 0.9% NaCl 
solution did not decrease  cord plasma sodium 
levels  and a 1987’s  study reported that Hartmann’s 
solution compared with control had no statistically 
significant difference on cord plasma sodium 
levels.27 Thus, we  assumed that the solutions had 
no effect on cord plasma sodium levels.

Figure 7. Funnel plot of comparison: mean differences of 
discrepancies on cord (day 0) and day 2-3 plasma bilirubin 
levels in both solutions comparing with the controls.
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Figure 8. Funnel plot of comparison: mean differences of cord 
plasma sodium levels in both solutions comparing with the 
controls.

STRENGTHS AND LIMITATIONS
Our study was  a systematic review, a high quality 
study design. To our knowledge, all relevants 
articles  were identified. All processes of conducting 
the  present review were  followed the standard 
protocol of Cochrane Handbook for Systematic 
Reviews of Interventions version 5.1.0.23 Our 
review, however, had relatively small number of 
269 participants from two studies  that included in 
the  meta-analysis. Both of the  trials  had fair quality 
after assessing for risk of bias using Jadad score, 
and limited quality using the  Cochrane 
Collaboration’s  tool. Our outcomes regarding 
serum bilirubin had high heterogeneities. Thus, 
our conclusion can be definite.  

CONCLUSION
Oxytocin in 5% glucose in water and in 0.9% NaCl 
had no statistically significant difference in cord 
plasma bilirubin levels  and neonatal plasma 
bilirubin levels  in day 2-3. We also found that 
using oxytocin in 5% glucose in water and 0.9% 
NaCl solution had no statistically significant 

difference on cord plasma sodium levels compared 
with its own controls. However, our meta-analyses 
of the outcomes  had high heterogeneities. 
Moreover, our systematic review was based on only 
two RCTs. Implication of our results  should be 
careful. Further study should be  a larger RCT 
regarding using oxytocin in these  solutions  for 
better estimation of their effects.
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OBJECTIVE
To  identify the association between sites  of cord insertion and delayed of the third stage  of labor in 
spontaneous delivery. 

METHODS
We  conducted a retrospective  cohort study comparing duration of the  third stage of labor between central and 
non-central cord insertion.The medical records of women admitted with singleton spontaneous  delivery from 
July 2014 to December 2015 at Khon Kaen Hospital Thailand were reviewed for site  of cord insertion and other 
variables.  The primary outcome  was  delayed the third stage  of labor. The secondary outcomes were  postpartum 
hemorrhage, fetal sex, fetal birth weight, APGAR score, low placental weight, manual removal of the placenta 
and placental curettage. 

RESULTS
A total of 1697 pregnant women with singleton spontaneous  delivery  were reviewed (296 in the  central cord 
insertion group and 1401 in the  non-central cord insertion group).  There  was no difference  between the  two 
groups in relation to delayed the third stage of labor; 23 women (7.4%)  in the former group and 76 women 
(5.4%) in the  latter group (adjusted odds  ratio [AOR], 1.41; 95% confidence  interval [CI], 0.86 to 2.34; 
P=0.178). There was also no difference between the  two groups  regarding rate of low birth weight of the 
infants (5.4% vs. 4.8%;AOR, 1.17; 95% CI, 0.66 to 2.09; P=0.594).

CONCLUSION
In women with singleton spontaneous  delivery, we found no significant difference in delayed the third stage  of 
labor between central cord and non-central cord insertion.
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I N T R O D U C T I O N
Factors  affecting delayed the third stage of labor 
include gestational age  less  than 36 week, longer 
latent phase of labor, second stage of labor, 
previous history of abortions  three times or more, 
amnionitis, delivery not in hospital, augmented 
labor, preterm labor, parity of four or more and 
elderly mothers.1–5 Duration of the  third stage of 
labor especially more than 10 minutes  increase 
risk for postpartum hemorrhage.5–8 The range of 
prevalence  rate  of postpartum hemorrhage are 
varied from 18 to 21.4 percent, approximately 4 
percent in vaginal deliveries. This  is  an obstetric 
emergency that can cause of maternal morbidity 
and mortality 6–11

 Sites  of umbilical cord insertion are  
described as central and non-central insertion 
(i.e., paracentral or lateral, marginal and 
velamentous or membranous  cord insertion).13 
More than 90% are central and paracentral cord 
insertion followed by marginal cord insertion, the 
least frequent of umbilical cord insertion is 
v e l a m e n t o u s t y p e 1 3 F r o m r e a l - t i m e 
ultrasonographic technology performed in the 
third stage of labor,  eccentric umbilical cord 
insertion can thicken placenta as well as  increase 
intensity of uterine  contraction that can later 
shorten the third stage  of labor.14–16 However, no 
study demonstrates  the association between the 
site  of cord insertion and delayed the third stage  of 
labor, hence,  the  aim of the present study was to 
identify the relationship between various sites  of 
cord insertion and delayed the third stage of labor 
in those with singleton spontaneous delivery.

M E T H O D S
We  conducted a retrospective cohort study 
comparing delayed the third stage of labor 
between those with central and non-central cord 
insertion in women with the singleton 
spontaneous delivery.

PATIENTS
We  reviewed medical records of women with 
singleton spontaneous  delivery at Khon Kaen 
Hospital, Thailand from July 2014 to  December 
2015. We  excluded medical records of women 
with breech presentation, gestational diabetes 
mellitus, multiple  pregnancy, eclampsia and 
complication of delivery such as who use vacuum 
or forceps in delivery.

DATA COLLECTION
All medical records of women with singleton 
spontaneous delivery were  identified using the 
International Classification of Disease (ICD)  10 
080.0. Those who admitted at Khon Kaen Hospital 
were reviewed. Variables  including age, 
gestational age, gestational age, parity, previous 
abortion, previous  cesarean section, preeclampsia, 
labor onset, rupture  of membrane, augmented 
labor, accoucheur, anesthesia, amnionitis, 
hypertension and duration of the  second stage  of 
labor were recorded.

EXPOSURES
Various  sites of cord insertion; central and non-
central were considered as exposure in the  present 
study. 

26
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OUTCOMES
The  primary outcome was delayed the  third stage 
of labor. The secondary outcomes were  postpartum 
hemorrhage, fetal sex, fetal birth weight, APGAR 
score, low placental weight, manual removal of the 
placenta, placental curettage and placental 
separation.

STATISTICAL ANALYSIS
We  used descriptive  statistics  to summarize 
baseline  characteristics  of women in each group; 
number and percent for categorical variable, mean 

with standard deviation (SD) for normally 
distributed continuous variable and median and 
interquartile range (IQR)  for non-normally 
distributed continuous  variable. Event rate of the 
primary and the secondary outcomes between the 
two groups  was analyzed using relative risk. Later, 
adjusted odds ratio (AOR)  from logistic regression 
analysis was  used to identify the relationship 
between exposure  and outcomes of the study. In 
additional, hazard ratio (HR)  from the Cox model 
used to identify the  associated between the 
exposures and placental separation.

Figure 1. Number of women and assessment 

296 Were central cord 
insertion deliveries

296 Were included in the analysis 1401 Were included in the analysis

1401 Were non-central cord 
insertion deliveries

28 Were excluded
       12 Had no data of cord insertion site
       3 Had no data of duration of the third
          stage of labor
       13 Had no data of both

1725 Pregnant women with singleton 
spontaneous delivery admitted from 

July 2014 to December, 2015

1697 Pregnant women were accessed
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R E S U L T S
CHARACTERISTICS OF THE PREGNANT WOMEN
From July 2014 to December 2015, a total of 1725 
pregnant women were admitted and underwent 
singleton spontaneous   delivery at Khon Kaen 
Hospital. Of these patients, 28 were  excluded 
because the data of duration of the third stage  of 
labor or sites  of umbilical cord insertion were  not 
available. Therefore the  remaining 1697 pregnant 
women were included in the analysis. (Figure 1.)
         The women delivered vaginally with the 
median age  of 24.6 (IQR, 18.9 to 30.4). Most of 
the  women were  in their first (46.0%)  or second 
pregnancies (36.8%). Most of them had no  history 
of abortion (82.7%), one-fourth of them had once 
history of abortion. The median gestational age at 
the  time of delivery was 272.11 (IQR, 261.11 to 
283.11). Seventy eight (4.6%) of them were 
induced labor, 724 (42.7%)  were  augmented labor 
as  well.  One  thousand two hundred and forty-
seven (26.5%) of vaginal deliveries had done by 
nurse-accoucheur, 1,483 (87.4%) of deliveries use 
local anesthesia. The mean length of the second 
stage  of labor was  15.7+16.4, almost were  less 
than 1 hour (98.1%) while the  remainder were 
within 1 to 2 hour. However, baseline 
demographic characteristics were  similar in 
pregnant women whom central umbilical cord 
insertion and non-central umbilical cord insertion.
        Comparing between central cord insertion and 
non-central cord insertion, the  former tended to 
have more parity (P=0.03) and have  higher 
proportion of those  delivered by physician 
(P=0.011). However, there were no significant 
differences between the two groups regarding 

median age  (P=0.052), median gestational age 
(P=0.583), proportion with induced labor 
(P=0.624), proportion with augmented labor 
(P=0.631) , proport ion of women wi th 
hypertension (P=0.225), proportion with local 
anesthesia (P=0.875), proportion with history of 
previous abortion (P=0.335)  and mean duration 
of the second stage of labor (P=0.978) (Table 1`.).

STUDY OUTCOME 
Delayed the  third stage  of labor 10 minutes  or 
more was diagnosed in 99 postpartum vaginal 
deliveries. The median length of the  third stage of 
labor in both groups were 4.0 minutes with IQRs 
of 3.0 to 6.0 (P=0.327). Comparing between 
central cord insertion and non-central cord 
insertion, there was no  significant difference 
between the  two  groups in relation to delayed the 
third stage  of labor (7.8% vs.  6.4%; RR 1.43, 95% 
CI, 0.91 to 2.24; P=0.118). There  was  no 
significant difference in term of volume  of blood 
loss between the  two groups (P=0.853) and no 
significant difference  regarding proportion of male 
fetus  between the two groups (50.0% vs. 51.8%; 
P=0.569). Low birth weight was  diagnosed in 83 
feti.  The rate  of this  outcome was not significantly 
different between the two groups (5.4% vs. 4.8%; 
RR, 1.13; 95% CI, 0.66 to 1.92; P=0.652). The 
median of APGAR score  at 1 minute  in both groups 
were 9.0 with IQR 9.0 to  10.0 (P=0.535), at 5 
minutes  were 10.0 with IQR 10.0 to 10.0 
(P=0.896), at 10 minutes  were  10.0 with IQR 10.0 
to 10.0 (P=0.914). Low placental weight was 
diagnosed in 45 women. The rate of this outcome 
was  not significantly different between the  two 
groups (3% vs. 2.6%) (Table 2).
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Table 1. Characteristics of the Pregnant womenTable 1. Characteristics of the Pregnant womenTable 1. Characteristics of the Pregnant womenTable 1. Characteristics of the Pregnant women

Characteristic
Central umbilical cord 

insertion

Non-central umbilical 

cord insertion
P Value

Maternal age-yr 0.052

          Median 25.1 23.6

          Interquartile range 19.9-29.5 19.9-28.4

Gestational age-day 0.583

          Median 273.0 273.0

          Interquartile range 266.0-278.0 266.0-279.0

Parity-no. (%) 0.003

          0 120 (40.5) 660 (47.1)

          1 112 (37.8) 512 (36.5)

          2 48 (16.2) 185 (13.2)

          3 8 (2.7) 36 (2.6)

          >4 8 (2.7) 8 (0.6)

Previous abortion-no. (%) 0.335

          0 237 (80.1) 1167 (83.3)

          1 51 (17.2) 211 (15.1)

          2 6 (2.0) 20 (1.4)

          >3 2 (7.0) 3 (2)

Induced labor-no. (%) 12 (4.1) 66 (4.7) 0.624

Augmented labor-no. (%) 130 (43.9) 594 (42.4) 0.631

Nurse accoucheur-no. (%) 200 (67.6) 1047 (74.7) 0.011

Local anesthesia-no. (%) 259 (88.7) 1224 (88.4) 0.875

Duration of the second stage of labor-min 0.866

          Median 11.0 11.0

          Interquartile range 7.0-19.0 7.0-17.0

Duration of the second stage of labor-hr-no. (%) 0.735

          <1 288 (97.6) 1376 (98.3)

          1-2 6 (2) 20 (1.4)

          >2 1 (0.3) 4 (0.3)
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Table 2. The primary and the secondary outcomes in the third stage of labor according to cord insertion siteTable 2. The primary and the secondary outcomes in the third stage of labor according to cord insertion siteTable 2. The primary and the secondary outcomes in the third stage of labor according to cord insertion siteTable 2. The primary and the secondary outcomes in the third stage of labor according to cord insertion siteTable 2. The primary and the secondary outcomes in the third stage of labor according to cord insertion site

Outcome Cord insertion siteCord insertion site
Relative risk

(95% confidence interval)
P Value

Central cord Non-central cord

Delayed of the third stage of labor-no. (%) 23 (7.8) 76 (5.4) 1.43 (0.91-2.24) 0.118

Duration of the third stage-min 0.327

          Median 4.0 4.0

          Interquartile range 3.0-6.0 3.0-6.0

Postpartum hemorrhage-ml

          Mean+SD 144.7+25.7 144.3+26.3

          Median 150.0 150.0 0.853

          Interquartile range 150.0-150.0 150.0-150.0

Male fetus-no. (%) 148 (50.0) 726 (51.8) 0.569

Fetal birth weight-kg 0.413

          Median 3.1 3.1

          Interquartile range 2.8-3.3 2.8-3.3

Low birth weight*-no. (%) 16 (5.4) 67 (4.8) 1.13 (0.66-1.92) 0.652

APGAR score

          At 1 min

                    Mean+SD 9.1+0.8 9.1+0.8

                    Median 9.0 9.0 0.535

                    Interquartile range 9.0-10.0 9.0-10.0

          At 5 min

                    Mean+SD 9.9+0.3 9.9+0.3

                    Median 10.0 10.0 0.896

                    Interquartile range 10.0-10.0 10.0-10.0

          At 10 min

                    Mean+SD 10.0+0.1 10.0+0.2

                    Median 10.0 10.0 0.914

                    Interquartile range 10.0-10.0 10.0-10.0

Low placental weight-no (%) 9 (3.0) 36 (2.6) 1.18 (0.58-2.43) 0.655
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ADDITIONAL ANALYSES
From the  logistic regression analysis, central cord 
insertion did not significantly increase  rate of 
delayed the  third stage of labor (AOR 1.14; 95% 
CI, 0.86 to 2.34; P=0.178). The  factors 
significantly increased rate of delayed the  third 
stage  of labor were  induction of labor (AOR 2.38; 
95% CI, 1.13 to  5.04; P=0.023), nurse-accoucheur 
(AOR 1.77; 95% CI, 1.03 to 3.05; P=0.040). 
However, maternal age, gestational age, parity, 
previous abortion, augmented labor, non local 

anesthesia and duration of the second stage of 
labor were not associated with delayed the  third 
stage of labor (Table 3.).
 Central cord insertion did not significantly 
increase  rate of low birth weight (AOR 1.17; 95% 
CI, 0.66 to 2.09; P=0.594). However, the 
gestational age significantly increased rate  of low 
birth weight (AOR 0.98; 95% CI, 0.97 to 0.99; 
P=0.001)  (Table 4.). In additional, rate of low birth 
weight was  related to the  number of parity, 
comparing with the nulliparous, the  pregnant 

Table 3. Multivariable analysis of risk factors associated with delayed the third stage of laborTable 3. Multivariable analysis of risk factors associated with delayed the third stage of laborTable 3. Multivariable analysis of risk factors associated with delayed the third stage of laborTable 3. Multivariable analysis of risk factors associated with delayed the third stage of laborTable 3. Multivariable analysis of risk factors associated with delayed the third stage of labor

Factor Delayed of the third stage of laborDelayed of the third stage of laborDelayed of the third stage of laborDelayed of the third stage of labor

Crude odds ratio 

(95% CI)
P Value

Adjusted odds 

ratio (95% CI)
P Value

Central cord insertion 1.47 (0.90-2.38) 0.120 1.41 (0.86-2.34) 0.178

Maternal age-yr 1.02 (0.99-1.06) 0.182 1.01 (0.97-1.06) 0.516

Gestational age-day 1.00 (0.98-1.02) 0.847 1.00 (0.98-1.01) 0.636

Parity 0.062 0.884

          0 1.00 1.00

          1 1.09 (0.68-1.76) 0.82 (0.47-1.44)

          2 2.04 (1.18-3.52) 1.06 (0.47-2.40)

          3 1.95 (0.66-5.74) 0.79 (0.20-3.13)

          >4 2.79 (0.61-12.72) 1.20 (0.20-7.22)

Previous abortion 1.88 (1.18-2.98) 0.007 1.87 (1.00-3.53) 0.052

Induction of labor 2.22 (1.07-4.58) 0.032 2.38 (1.13-5.04) 0.023

Augmentation of labor 1.08 (0.72-1.63) 0.712 1.12 (0.74-1.70) 0.593

Nurse-accoucheur 1.56 (0.93-2.60) 0.091 1.77 (1.03-3.05) 0.040

Non local anesthesia 1.93 (1.14-3.26) 0.014 1.77 (0.96-3.28) 0.067

Duration of the second stage of labor more than 1 hr 1.63 (0.49-5.45) 0.425 1.37 (0.31-6.18) 0.680
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women with parity of one  or two tended to have 
lower rate of low birth weight (AOR, 0.40; 95% CI, 
0.21 to 0.75; AOR, 0.13; 95% CI, 0.03 to  0.55; 
respectively). Nevertheless, maternal age  and 
previous abortion were not associated with rate  of 
low birth weight.
         From the Table  5 and Fig. 2, sites of cord 
insertion was not associated with the  incidence 
density of placental separation (HR, 0.99; 95% CI, 
0.87 to 1.12; P=0.850), only nurse-accoucheur 
was  significantly associated with   lower of the 
placental separation (HR, 0.66; 95% CI, 0.59 to 
0.74; P<0.001). However, maternal age, 
gestational age, parity, induced labor,  augmented 
labor, non local anesthesia, duration of the  second 
stage  and hypertension were  found not to have 
the association with the placental separation.

D I S C U S S I O N
PRINCIPAL FINDINGS
In this  study, we found no significant difference  in 
delayed the third stage  of labor between central 
cord and non-central cord insertion. There  were 
also  no significant difference in rate  of low birth 
weight, rate  of postpartum hemorrhage, 
proportion of male fetuses, median fetal birth 
weight, rate of low placental weight, rate  of 
manual removal of the placenta and rate  of 
placental curettage. However, nurse  accoucheur 
and induced labor significantly increased rate  of 
delayed the third stage of labor. Regarding to the 
gestational age significantly increase rate of low 
birth weight, conversely more number of parity 
tended to have lower rate of low birth weight.

Table 4. Multivariable Analysis of  Risk Factors Associated with Low birth weight.Table 4. Multivariable Analysis of  Risk Factors Associated with Low birth weight.Table 4. Multivariable Analysis of  Risk Factors Associated with Low birth weight.Table 4. Multivariable Analysis of  Risk Factors Associated with Low birth weight.Table 4. Multivariable Analysis of  Risk Factors Associated with Low birth weight.

Factor Low birth weightLow birth weightLow birth weightLow birth weight

Crude odds ratio 

(95% CI)
P Value

Adjusted odds 

ratio (95% CI)
P Value

Central cord insertion 1.14 (0.65-1.99) 0.652 1.17 (0.66-2.09) 0.594

Maternal age-yr 0.94 (0.90-0.98) 0.006 0.98 (0.93-1.02) 0.302

Gestational age-day 0.98 (0.97-1.00) 0.006 0.98 (0.97-0.99) 0.001

Parity 0.001 0.002

          0 1.00 1.00

          1 0.41 (0.24-0.69) 0.40 (0.21-0.75)

          2 0.17 (0.05-0.54) 0.13 (0.03-0.55)

          3 1.29 (0.45-3.74) 1.24 (0.31-4.95)

          >4 0.86 (0.11-6.65) 0.73 (0.08-7.08)

Previous abortion 0.64 (0.33-1.26) 0.201 1.38 (0.54-3.51) 0.505
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STRENGTHS AND LIMITATIONS OF THE STUDY
Our study has  several strengths. Firstly, the design 
of the  study is retrospective cohort, more clearly 
to clarify the  sequence between the exposure and 
outcomes. Secondly, we include all the  women 
with singleton spontaneous  delivery who  has the 
record of sites  of cord insertion and duration of 
the  third stage of labor, minimize selection bias. 
Thirdly, Baseline  characteristics between central 
cord insertion and non central cord insertion were 
balance, allowed us  to decrease confounding bias 
in interpreting results. Fourthly, we did several 
statistic analysis leading to increase reliable.
 Our study also  has  some  limitations. We 
used the data from medical records to  perform a 
retrospective  cohort. As  a result, some data may 
lose and increase missing bias.  Inability to  access 
the  large sample  size as  computed from Winpepi 
due to  the short duration. Our inability to  detect 
significant difference  sites  of cord insertion and 
delayed of the third stage  of labor may result 
from inadequate statistical power. Another 
limitation was the generalizability of these  study 
is  singleton pregnancy those  excluded breech 
presentation, vacuum or forceps delivery thus we 
were unable to adjust these factors.

COMPARISON OF THE OTHER STUDIES
Our study had a cut point of delayed the third 
stage  of labor at 10 minutes, the median of 
maternal age was 24.6 years  old with IQR 18.9 to 
30.4, consequently, we  found not the  association 
between the maternal age and delayed the  third 
stage  of labor. In contrast, the previous  study 
clarified prolonged the third stage of labor as  30 
minutes  or more, as a result, the pregnant women 

Table 5. Factors associated with placental separationTable 5. Factors associated with placental separationTable 5. Factors associated with placental separation

Factor Hazard Ratio 
(95% CI)

P Value

Central cord insertion 0.99 (0.87-1.12) 0.850

Maternal age-yr 0.99 (0.98-1.00) 0.196

Gestational age-day 0.99 (0.99-1.00) 0.440

Parity 0.503

          0 1.00

          1                                                                                                                                                                                                                  1.10 (0.97-1.24)

          2 1.13 (0.93-1.39)

          3 1.36 (0.92-2.00)

          >4 1.18 (0.66-2.10)

Previous abortion 0.125

          0 1.00

          1 0.88 (0.75-1.04)

          2 0.63 (0.41-0.98)

          >3 0.58 (0.22-1.51)

Induced labor 0.89 (0.71-1.13) 0.335

Augmented labor 0.92 (0.83-1.01) 0.087

Nurse-accoucheur 0.66 (0.59-0.743) <0.001

Non local anesthesia 0.87 (0.73-1.03) 0.107

Duration of the second stage 0.269

          <1 hr 1.00

          1-2 hr 1.08 (0.73-1.61)

          >2 hr 2.04 (0.84-4.93)

Hypertension 0.50 (0.12-2.07)
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whom 30 years old or more  tended to have 
prolonged the third stage  of labor1.In additional, 
nurse-accoucheur increased rate  of prolonged the 
third stage  of labor. In comparison, our study 
revealed the  relation between nurse-accoucheur 
and delayed the third stage of labor as well. Our 
study found that delayed the  third stage  of labor 
was  not associated with augmented labor, parity of 
one, two, three  and four or more, history of 
previous abortion, in contrast with two studies, 
increasing rate  of prolonged the third stage  of 
labor associated with augmented labor, 
nulliparous and history of previous abortion1,2.
 Another study, the primiparous  and the 
parity of two were a significantly  increased rate  of 
low birth weight21, our study is  similarly to the 

previous one as well. Maternal age was not 
associated to low birth weight but the previous 
one found extremely maternal age significantly 
increased rate of low birth weight.

CONCLUSION AND IMPLICATION
In summary, our study did not support the 
association between sites of cord insertion and 
duration of the  third stage of labor. Though our 
study had a limitation in population size, extensive 
studies with larger sample size  are required to 
clearly  clarify the association between delayed the 
third stage  of labor and sites of umbilical cord 
insertion. Moreover, we propose  that umbilical 
cord insertion diagnosis during pregnancy should 
be performed.
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