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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

xv



D i a b e t e s  a n d  a c u t e  p a n c r e a t i t i s  a f t e r  e n d o s c o p i c 
r e t r o g r a d e  c h o l a n g i o p a n c r e a t o g r a p h y 

ORIGINAL ARTICLE BY

Atitaya Sakunthai1, M.D.; Nitikul Chitpreeda2, M.D.; Theerakarn 
Charoenchai3, M.D.; Worakanya Thongnuch4, M.D.

1Nong Rua Hospital, Thailand; 2Phra Ajarn Fun Arjaro Hospital, Thailand; 3 Waeng 
Noi Hospital, Thailand, 4Prasat Neurological Hospital and Institute, Thailand

ABSTRACT

17

122

Accepted: April 2017
Latest revision: May 2017

Printed: June 2017

Correspondence to: Atitaya Sakunthai
a.sakunthai@gmail.com

OBJECTIVE
To identify the  association between diabetes  and acute  pancreatitis after endoscopic retrograde 
cholangiopancreatography (ERCP)

METHODS
This was  a retrospective cohort study using and reviewing the medical record of patients  undergoing ERCP at 
Khon Kaen Hospital between April 2009 and March 2014. We  assessed the risk of pancreatitis  as our primary 
outcome linked to diabetes as our exposure of interest.

RESULTS
A total of 1,644 patients, 1,434 patients were included in our analysis. There are 230 patients with diabetes 
(16.0%). The most common complication of ERCP was  acute  pancreatitis that occurred in 13 patients with 
diabetes  (5.7%)  as compared with 82 patients (6.8%) in the nondiabetes  patients. (adjusted odds ratio  (AOR), 
0.79; 95% confidence interval (CI) 0.41 to 1.52). From binary logistic regression analysis, we found that age over 
59 years old was  the  protective  factor for developing post ERCP pancreatitis (AOR, 0.61; 95% CI 0.38 to 0.98) but 
sphincterotomy was the  risk factor for developing post ERCP pancreatitis  (AOR, 2.36; 95% CI 1.24 to 4.51). Risk 
factors of acute cholangitis  after ERCP were  ALP>246 U/L (AOR, 1.84; 95% CI 1.01 to 3.34) and insertion of stent 
into bile duct (AOR, 2.09; 95% CI 1.17 to  3.75), but the protective  factors  for developing cholangitis was 
sphincterotomy and papillotomy (AOR, 0.50; 95% CI 0.28 to 0.89). In relation to sepsis, creatinine level over 2 
mg/dl was  the  risk factor for developing sepsis  (AOR, 2.66; 95% CI 1.02 to 6.94) but stone extraction was  the 
protective factor (AOR, 0.35; 95% CI 0.14 to 0.84).

CONCLUSION
No association between diabetes and acute pancreatitis in those undergoing ERCP was found. 
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I N T R O D U C T I O N
Endoscopic retrograde cholangiopancreatography 
(ERCP)  is  one of the most common endoscopic 
procedures.1 It has  been used for both diagnosis 
and treatment for a variety of disorders including 
diagnosis and management biliary perioperative 
complications and pancreatic tumor.2-4 However, it 
also  causes a relatively high complication rate; 
nearly half of the patients experienced 
complications including pancreatitis, cholangitis, 
retroperitoneal perforation, and hemorrhage.5-11 

From a previous study, sphincterotomy, sphincter of 
Oddi dysfunction, younger age, female  sex, past 
history of pancreatitis, pancreas  divisum, the 
difficulty of cannulation and primary sclerosing 
cholangitis  were  factors found to be  associated with 
the  higher rate  of post-ERCP pancreatitis  and 
cholangitis.12 For diabetes, the  prior study 
demonstrated that diabetic patients  had more 
frequent postoperative complications  and higher 
mortality rate  compared to those without diabetes. 
Moreover, early studies implicated diabetes as a 
risk factor for serious postoperative complications. 
However, many of these conclusions  have not 
withstood the scrutiny of analyses correcting for 
comorbid conditions.13 Therefore, our study was 
designed to examine the association between 
diabetes  and pancreatitis  as well as other 
complications in patients underwent ERCP. 

M E T H O D S
STUDY DESIGN AND PARTICIPANTS
We  conducted a retrospective cohort study by 
reviewing medical records  of patients who 

underwent ERCP at Khon Kaen Hospital between 
April 2009 and March 2014 to  assess  whether 
diabetes  was  a risk factor for pancreatitis  after 
ERCP. To determine this  relationship, with 80% 
power, 5% alpha error, we required 15,202 patients 
in total. 

DATA COLLECTION
From data reviewing, variables including gender, 
age, indication for ERCP, procedure, complication 
after the  ERCP were  verified and collected onto 
spreadsheet with double entry technique. We 
included only patients who do the first time  of 
ERCP. We  excluded those with pre-existing sepsis or 
with the unstable vital signs. 

STUDY OUTCOMES
The  primary outcome of the study was  any severity 
of the post ERCP pancreatitis  within the same 
hospital admission. We diagnosed the  post ERCP 
pancreatitis  from the clinical of the  patient (acute 
abdominal pain and tenderness) and laboratory 
finding (serum amylase>316 U/L)14. Secondary 
outcomes included age, sex, underlying diseases, 
the  procedure  during ERCP related post-ERCP 
complications.

STATISTICAL ANALYSIS
All data were clean before analysis. For descriptive 
statistics, categorical variables  were summarized 
using number and percentage  while  normally 
distributed continuous variables  were summarized 
using mean and standard deviation (SD) and non-
normally distributed continuous variables  were 
present using median and interquartile range 
(IQR). 
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Figure 1. Study flow

1,451 Patients with the first time ERCP

1,434 Patients were included in analysis 

1,644 admission for ERCP procedure
Between April 2009 to March 2014

193 were excluded by not the first time of ERCP

17 Patients were excluded by pre-existing sepsis 
and vital sign unstable condition

230 Patients with diabetes 1,204 Patients without 
diabetes 

230 Were included in the 
analysis

1,204 Were included in the 
analysis

 For validity of the model predicting 
outcomes in the  present study, it was  interpreted 
regarding sensitivity, specificity, positive  likelihood 
ratio (LR) and receiver operating characteristic 
(ROC) curve  together with their 95% confidence 
interval (CI). 

R E S U L T S
CHARACTERISTICS OF THE PATIENTS
In the present study, 1,644 records were  reviewed 
(Figure  1). However, only 1,434 were  left in the 
analysis. In general,  most of them were  male 
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Table 1. Pretreatment Characteristics of the Patients.Table 1. Pretreatment Characteristics of the Patients.Table 1. Pretreatment Characteristics of the Patients.Table 1. Pretreatment Characteristics of the Patients.

Characteristic Diabetes Non-diabtes P Value

Male sex—no. (%) 87 (37.8) 695 (57.7) <0.001

Age—yr <0.022

       Median 67 65

       Interquartile range 60-74 55-73

Indications for ERCP—no. (%)

      Choledocholithiasis 102 (44.3) 543 (45.1) 0.834

      Biliary and pancreatic neoplasms 63 (27.4) 326 (27.1) 0.922

      Common bile duct stenosis 12 (5.2) 15 (1.2) <0.001

      Intrahepatic duct stone 0 4 (0.3) 1

      Pancreatic stone 1 (0.4) 2 (0.2) 0.408

      Common bile duct obstruction 44 (19.1) 266 (22.1) 0.317

      Other biliary tract diseases 8 (3.5) 65 (5.4) 0.225

Diagnosed chronic conditions—no. (%)

      Hypertension 107 (46.5) 137 (11.4) <0.001

      Dyslipidemia 16 (7.0) 15 (1.2) <0.001

      Heart disease 10 (4.3) 21 (1.7) 0.022

      Psychiatric, emotional, or nervous condition 0 6 (0.5) 0.598

Preoperative laboratory

   Hematocrit—% 0.001

          Median 32 (224/230) 33.4 (1180/1204)

          Interquartile range 28.9-35.5 29.7-37.2

   Platelet count—103/ml 0.971

          Median 288.5 (224/230) 291 (1179/1204)

          Interquartile range 229.5-384 224-376

   Creatinine—mg/dl 0.056

          Median 0.9 (226/230) 0.9 (1179/1204)

          Interquatile range 0.7-1.2 0.7-1.1

   Aspatate amonitransferase—U/L 0.724

          Median 66.5 (224/230) 61 (1167/1204)
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(54.5%) with the  median age of 65 years  old. The 
most common indication for ERCP was 
choledocholithiasis  (45.0%). Hypertension was the 
most common chronic condition found in our 
patients (17.0%).
     Comparing between diabetes group and 
nondiabetes group, the former were  slightly older 
(P=0.022)  with the  higher proportion of female 
(P<0.001)  and they also have higher proportion of 
those with hypertension, dyslipidemia and heart 
diseases  as well as  the common bile duct 
stenosis(P<0.001, P<0.001, P=0.022 and 
P<0.001, respectively)(Table 1).  Regarding 
laboratory test, hematocrit in the former was 
slightly lower (P=0.001) while alkaline 
phosphatase  tended to  be higher (P=0.017). 
However, the other characteristics and laboratory 
tests were no differences between the two groups. 

TREATMENT OUTCOMES
The  overall post ERCP pancreatitis occurred in 13 
patients  with diabetes (5.7%)  as compared with 82 
patients  (6.8%) in the nondiabetes  (RR, 0.83; 95% 
CI 0.47 to 1.46)  (Table 2). Several complications  of 

patients  who underwent ERCP are  presented in 
Table  2. Acute  cholangitis  occurred in 7 patients  of 
diabetes  (3.0%) and 59 patients of nondiabetes 
(4.9%) (RR, 0.62; 95% CI, 0.29 to 1.34). Sepsis 
occurred in 5 patients  of diabetes  (2.2%)  versus 42 
patients  (3.5%) of nondiabetes (RR, 0.62; 95% CI 
0.25 to 1.56 ), and 1 diabetic patient died (0.4%) 
compared with 8 patients of nondiabetes (0.7%) 
(RR, 0.65; 95% CI 0.08 to 5.21). Moreover, 2 
complications that not found in diabetic patients 
were hemorrhage and perforation. However, two 
patients  (0.2%) with nondiabetes  had the 
hemorrhagic complication and nine  patients 
(0.7%)  had perforations of biliary tract and 
gastrointestinal tract. There was no significant 
difference of incident rate  of acute  pancreatitis and 
other complications  between those with diabetes 
and nondiabetes.
     From binary logistic regression analysis, 
sphincterotomy was the  risk factor for developing 
acute  pancreatitis  (COR, 2.08; 95% CI 1.18 to 3.66, 
AOR, 2.36; 95% CI 1.24 to 4.51)(Table  3). but age 
over 59 years old was  the protective factor for 
developing acute pancreatitis (AOR, 0.61; 95% CI 

Table 1. (Continued)Table 1. (Continued)Table 1. (Continued)Table 1. (Continued)

Characteristic ARM (n=510) SRM  (n=491) P Value

          Interquatille range 33-114.8 33-115

   Alanine aminotransferase—U/L 0.674

          Median 50 (223/230) 51 (1166/1204)

          Interquatile range 27-87 29.0-92.3

    Alkaline phosphatase—U/L 0.017

          Median 281(223/230) 229.5 (1170/1204)

          Interquatile range 135-542 112-449
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0.38 to  0.98).  However,    male sex, hematocrit, 
creatinine level over 2 mg/dl, diabetes, 
hypertension, insertion of the  bile duct, dilatation 
of bile duct and stone  extraction were  not found to 
be  associated with acute  pancreatitis. For acute 
cholangitis, there  were  2 risk factors  associated 
with acute  cholangitis  after ERCP; ALP>246 U/L  
(COR, 2.65; 95% CI 1.54   to  4.56, AOR, 1.84; 
95%CI 1.01 to 3.34)  and insertion of stent into  bile 
duct (COR, 2.66; 95% CI 1.62  to 4.38, AOR, 2.09; 
95%CI 1.17 to  3.75), but the  protective factors for 
developing cholangitis  was sphincterotomy and 
papillotomy (COR, 0.60; 95% CI 3.36   to 1.00, 
AOR, 0.50; 95%CI 0.28 to 0.89).  In relation to 
sepsis,  creatinine  level over 2 mg/dl was the risk 
factor for developing sepsis (COR, 3.83; 95% CI 
1.55 to  9.44, AOR, 2.66; 95% CI 1.02 to 6.94)  but 
stone extraction was the protective factor (COR, 
0.30; 95% CI 0.13 to 0.67, AOR, 0.35; 95% CI 0.14 
to 0.84)   while other factors we  did not found the 
relationship to  sepsis. In addition to  this, there 
seemed to be no factors  associated with mortality 
of the patients after ERCP. 

D I S C U S S I O N
MAIN FINDINGS
In this  retrospective cohort, we found that the 

incidence of post ERCP pancreatitis in patients with 
diabetes  was not significantly different from that of 
those without diabetes. The  incidence of acute 
pancreatitis  increased with sphincterotomy and 
decreased with age older than 59 years  old.  
Moreover, serum ALP elevated more than 246 U/L  
increased the incidence of acute cholangitis, but 
sphincterotomy and stone extraction reduced the 
incidence of acute  cholangitis  and sepsis, 
respectively. Additionally, serum creatinine 
elevated more than 2 mg/dl was a risk factor for 
sepsis after ERCP. Finally, we found no factors 
associated with acute pancreatitis after ERCP.

COMPARISON WITH OTHER STUDIES
In the present study, we found that diabetes was 
not associated with any post-ERCP complications. 
This supported the previous study observed that 
diabetes  did not increase  the risk for mortality in 
biliary tract procedure.16   One prior study stated 
that creatinine  level over 2 mg/dl was  the  risk 
factor for post-ERCP pancreatitis.17 However, our 
study suggested no  association between the 
creatinine  level more  than 2 mg/dl and 
pancreatitis. This  differences  might be  due  to 
patients’ status were not similar.
          We found sphincterotomy of bile  duct was the 
risk factor of post-ERCP pancreatitis. This  was 

Table 2. Post ERCP Complication.Table 2. Post ERCP Complication.Table 2. Post ERCP Complication.Table 2. Post ERCP Complication.

Complication Diabetes Non-diabtes Relative risk (95% CI)

     Acute pancreatitis—no. (%) 13 (5.7) 82 (6.8) 0.83 (0.47-1.46)

     Acute cholangitis—no. (%) 7 (3.0) 59 (4.9) 0.62 (0.29-1.34)

     Sepsis—no. (%) 5 (2.2) 42 (3.5) 0.62 (0.25-1.56)

     Deaths—no. (%) 1 (0.4) 8 (0.7) 0.65 (0.08-5.21)
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supported by many studies.6,18,19,20 However, one 
study demonstrated sphincterotomy and 
papillotomy as a precut technique reduced the risk 
of pancreatitis  after ERCP.21 The contrary outcome 
might be  from our sphincterotomy and 
papillotomy was done by standard attempt but the 
prior study was  done as a precut technique for 
cannulation. In addition to this, age  over 59 years 
old was the protective  factor for pancreatitis  after 
ERCP and the  previous study was  also  supported 

these  findings.6 For post-ERCP cholangitis, 
sphincterotomy and insertion of stent into bile duct 
is  a risk factor whether we  reviewed the  study and 
also found the  same outcome that further 
supported ours.22,23,24

LIMITATION OF THE STUDY
This study has several limitations. Firstly, we were 
not able to assess  the severity of each comorbidity 
of the  patients due to many patients  did not follow 

Table 3. Factors Related with Post ERCP Complications.Table 3. Factors Related with Post ERCP Complications.Table 3. Factors Related with Post ERCP Complications.Table 3. Factors Related with Post ERCP Complications.

Factor Acute pancreatitisAcute pancreatitis Acute cholangitisAcute cholangitis SepsisSepsis DeathDeath
COR

 (95% CI)
AOR

 (95% CI)
COR

 (95% CI)
AOR

 (95% CI)
COR

 (95% CI)
AOR

 (95% CI)
COR

 (95% CI)
AOR

 (95% CI)

Age> 59 yr  
0.72 

(0.47-1.11)
0.61(0.38-0.98

)
0.94 

(0.55-1.61)
0.91 

(0.52-1.60)
0.97 

(0.51-1.82)
0.94 

(0.48-1.84)
1.44 

(0.30-6.95)
1.70 

(0.33-8.66)

Male sex
0.77 

(0.51-1.17)
0.90 

(0.57-1.40)
1.59 

(0.95-2.67)
1.36 

(0.79-2.33)
1.24 

(0.68-2.24)
1.06 

(0.57-1.97)
2.94 

(0.61-14.18)
2.21 

(0.44-11.14)

Hematocrit (%)
1.02 

(0.98-1.06)
1.00 

(0.95-1.04)
0.94 

(0.90-0.99)
0.98 

(0.93-1.03)
0.92 

(0.87-0.97)
0.94 

(0.88-1.00)
1.00 

(0.88-1.14)
1.04 

(0.91-1.20)

Creatinine>2 mg/dl
0.52 

(0.13-2.19)
0.56 

(0.13-2.40)
1.16 

(0.35-3.80)
0.88 

(0.26-3.02)
3.83 

(1.55-9.44)
2.66 

(1.02-6.94)
N/A N/A

ALP>246 U/L
0.62 

(0.40-0.96)
0.63 

(0.39-1.04)
2.65 

(1.54-4.56)
1.84 

(1.01-3.34)
1.68 

(0.92-3.05)
1.34 

(0.69-2.59)
3.61 

(0.75-17.45)
4.10 

(0.77-21.92)

Diabetes
0.82 

(0.45-1.50)
0.79 

(0.41-1.52)
0.61 

(0.28-1.35)
0.61 

(0.26-1.42)
0.62 

(0.24-1.57)
0.53 

(0.19-1.45)
0.65 

(0.08-5.25)
0.84 

(0.09-7.66)

Hypertension
1.42 

(0.86-2.35)
1.74 

(0.98-3.11)
0.66 

(0.31-1.40)
1.01 

(0.45-2.27)
1.00 

(0.46-2.17)
0.24 

(0.53-2.89)
0.61 

(0.08-4.88)
0.70 

(0.08-6.38)

Insertion of stent into bile duct
0.97 

(0.62-1.52)
0.93 

(0.54-1.58)
2.66 

(1.62-4.38)
2.09 

(1.17-3.75)
0.99 

(0.53-1.85)
0.68 

(0.33-1.43)
0.60 

(0.12-2.91)
0.49 

(0.82-2.92)

Sphincterotomy 
2.08 

(1.18-3.66)
2.36 

(1.24-4.51)
0.60 

(0.36-1.00)
0.50 

(0.28-0.89)
0.65 

(0.35-1.20)
1.09 

(0.55-2.19)
0.47 

(0.13-1.75)
0.68 

(0.15-3.14)

Dilatation of bile duct
1.48 

(0.97-2.24)
1.45 

(0.91-2.33)
1.47 

(0.90-2.42)
1.46 

(0.82-2.61)
0.66 

(0.34-1.25)
0.78 

(0.37-1.65)
0.49 

(0.10-2.39)
0.68 

(0.12- 4.05)

Stone extraction
0.88 

(0.57-1.37)
0.63 

(0.37-1.06)
0.46 

(0.25-0.83)
0.77 

(0.40-1.50)
0.30 

(0.13-0.67)
0.35 

(0.14-0.84)
0.50 

(0.10-2.40)
0.61

(0.10-3.63)

N/A=not applicable
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up the  diseases  with us that may affect to 
complications such as diabetes that we  cannot 
know whether they had any microvascular or 
macrovascular complications yet. Secondly, time  to 
the  event of the outcome  was not recorded. Thirdly 
the  sample  size of this study was  not adequate to 
detect 1.1% difference  given the type 1 error of  5% 
and power of 80%. We  required as  many as  15,202 
patients  in two groups. However, we had 1,434 
patients included in the present study. 

CONCLUSION AND IMPLICATION
The  results from our study indicate that no 
association between diabetes  and pancreatitis after 
ERCP. To  determine the association more  precisely 
between diabetes  and post ERCP pancreatitis, the 
further study needs a larger prospective  cohort 
study as well as the  information regarding the 
severity of diabetes  such as HbA1C level to get an 
overall picture  of their average blood sugar 
controlled. 
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OBJECTIVE
To identify the association between APACHE II score and ventilator-associated pneumonia. 

METHODS
We  performed a retrospective cohort designed to detect a risk of VAP related to APACHE II score, excluding 
patients  with previous pneumonia, admitted more  than one times, admitted to the ICU for less  than 48 hours  or 
without complete data records. The  cohort included patients  aged above  20 years who hospitalized in the  ICU at 
Khon Kaen Hospital between March 2009 and March 2014 with a total of 1,048 patients. 

RESULTS
APACHE II score did not increase  the risk of VAP (adjusted odds ratio [AOR], 0.98; 95% confidence interval [CI], 
0.94 to  1.01). From binary logistic regression analysis  we found that history of prior prescribed with 
cephalosporin was  the  protective  factor for developing VAP (AOR, 0.59; 95% CI 0.40 to  0.86)  but the risk factor of 
developing VAP were  tracheostomy (AOR, 1.86; 95% CI 1.02 to 3.40), endotracheal intubation (AOR, 2.42; 95% 
CI 1.24 to 4.73), post operation (AOR, 1.50; 95% CI 1.06 to 2.12) and hospitalization longer than 5 days (AOR, 
3.48; 95% CI 2.30 to 4.98). Our study also showed no significant association between APACHE II score and death.

CONCLUSION
This study showed no evidence that APACHE II score more  than 20 was  associated with an increased risk of 
ventilator-associated pneumonia.
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I N T R O D U C T I O N
Ventilator-associated pneumonia (VAP) is found 
about 20% of patients  on mechanical ventilation.1 

It is  a serious  complication that can lengthen 
hospital stay in the intensive  care  unit (ICU).2 It is 
also  the most common nosocomial infection with 
high mortality rate  especially those admitted to the 
ICU.3 In the ICU, APACHE II score consisting of 12 
clinical measurements that are obtained within 24 
hours  after admission to the  ICU was  used to  triage 
the  treatment and prognosis of the  patients.4 Many 
studies state that high APACHE II score is associated 
with nosocomial infections.5-8 Nevertheless, a 
previous prospective cohort study found no 
association between APACHE II and nosocomial 
infection risk.9 Moreover, a study in 113 trauma 
patients, also suggested that APACHE II score  even 
decreased risk for the  development of nosocomial 
infection.10 Thus, the association between APACHE 
II score and nosocomial infection is still 
controversial.  The association between APACHE II 
score  and VAP also has never been well identified 
as  well as  its  prognostic property for diagnosis  VAP. 
Thus, in the current study, we aimed to assess  the 
association between APACHE II score and VAP and 
evaluate  the  prognostic property of APACHE II score 
for VAP diagnosis.

M E T H O D S
STUDY DESIGN
We  designed the  current study as  a retrospective 
cohort to assess the association between APACHE II 
score  and VAP. In the later stage, we conducted a 

diagnostic study to examine the diagnostic 
property of APACHE II score for diagnosis of VAP.

PATIENTS
The  patients  included in the  presented study were 
those admitted to the ICU, Khon Kaen Hospital, 
Thailand between March 2009 and March 2014. 
Patients were aged 20 years or older and they were 
excluded if they had one or more  of the following 
findings: previous pneumonia, admitted more  than 
one times, admitted to  the ICU for less than 48 
hours, incomplete records of APACHE II score.

EXPOSURE
Factors  that might associate  with VAP were 
reviewed from the patient medical records and 
were collected onto the spreadsheet. This  included 
age12, male12, smoking13, congestive heart 
failure14, diabetes mellitus14, chronic obstructive 
pulmonary disease14,15,  chronic liver disease13, 
prior third-generation cephalosporin usage15, head 
trauma13, tuberculosis, post-operation, severe 
organ insufficiency or immunocompromised, 
h o s p i t a l i z a t i o n m o r e t h a n 5 d a y s 1 2 , 
tracheostomy12,16, endotracheal intubation12, body 
temperature15,18, mean arterial pressure, 
respiratory rate, heart rate, Glasgow coma score, 
Glasgow coma score, serum sodium, hematocrit, 
alveolar-arterial gradient (A-a gradient), partial 
oxygen pressure, bicarbonate, serum potassium, 
creatinine.

STATISTICAL ANALYSIS
We  present patient’s  baseline  characteristics  as 
number,  percentage  and median with interquartile 
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Table 1. Characteristics of the PatientsTable 1. Characteristics of the PatientsTable 1. Characteristics of the PatientsTable 1. Characteristics of the Patients

Characteristic APACHE Score<20 APACHE Score>20 P Value

Age (yr) <0.001

     Median 55.5 62.3

     Interquartile range 41.19-66.6 50.1-71.5

Male sex-no. (%) 207 (63.1) 440 ( 61.1) 0.537

Cigarette smoking 105 (32.0) 219 (30.4) 0.604

Underlying medical condition-no. (%)     

     Congestive heart failure 33 (10.1) 87 (12.1) 0.340

     Diabetes mellitus 54 (16.5) 186 (25.8) 0.001

     COPD 25 (7.6) 49 (6.8) 0.632

     Chronic liver disease 9 (2.7) 42 (5.8) 0.031

Other medical history-no. (%)    

     Prior third generation cephalosporin usage 59 (18.0) 176 (24.4) 0.020

     Head trauma 26 (7.9) 18 (2.5)  <0.001

     Tuberculosis 44 (13.4) 108 (15.0) 0.499

     Post operation 62 (18.9) 133 (18.5) 0.868

    Severe organ insufficiency or immunocompromised 12 (3.7) 127 (17.6)  <0.001

    Severe organ insufficiency or immunocompromised  and surgery 10 (3.0) 32 (4.4)   0.285

Hospitalization>5days 263 (80.2) 491 (68.2) <0.001

Tracheostomy 32 (9.8) 40 (5.6)  0.013

Endotracheal intubation 296 (90.2) 668 (92.8)  0.161

Physical exam     

     Body temperature (°C)   0.348

          Median   37.2 37.3

          Interquartile range 36.8-38.0 36.7-38.3

     Mean arterial pressure (mmHg)   0.014

          Median   86.3 83.3

          Interquartile range 78.3-97.7 71.3-98.7

     Respiratory rate (/min) <0.001

          Median   20.0 22.0

          Interquartile range 20.0-24.0 20.0-28.0
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Table 1. (Continued)Table 1. (Continued)Table 1. (Continued)Table 1. (Continued)

Characteristic APACHE Score<20 APACHE Score>20 P Value

     Heart rate (/min) <0.001

          Median   100.0 112.0

          Interquartile range 88.0-118.0 94.0-130.0

     Glasgow coma score <0.001

          Median   11.0 10.0

          Interquartile range 11.0-11.0 8.0-11.0

Laboratory

     White blood cell (X103/µL) 0.029

          Median   11.3 12.5

          Interquartile range 7.9-16.6 7.9-19.4

     Hematocrit(%) <0.001

          Median   33.1 29.4

          Interquartile range 28.0-37.8 24.8-35.0

     A-a gradient (If FiO2<50%) 0.095

          Median   52.0 48.0

          Interquartile range 30.0-92.0 24.0-78.0

       Partial oxygen pressure (If FiO2>50%) 0.335

          Median   179.0 163.0

          Interquartile range 125.0-251.0 117.1-234.9

      Bicarbonate (If no arterial blood gas) <0.001

          Median   24.4 21.0

          Interquartile range 22.0-26.6 17.8-24.9

     Serum sodium (mEq/L) 0.001

          Median   137.0 136.0

          Interquartile range 134.0-140.0 131.0-141.0

     Serum potassium (mg/dl) 0.927

          Median   3.8 3.8

          Interquartile range   3.4-4.2 3.2-4.5

     Creatinine (mg/dl) <0.001

          Median   1.0 1.6

          Interquartile range 0.7-1.3 0.9-2.9
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ranges as  appropriate. The chi-squared test was 
used to analyze categorical variables, such as sex 
and comorbidities, continuous  variables were 
compared using the Mann-Whitney U test. To 
evaluate  whether patients  with a high APACHE II 
score  were  at higher risk of VAP than low APACHE II 
score, we calculated the  relative  risk (RR) with 95% 
confidence  interval (CI)  of VAP between patients 
with APACHE II score  lower than 20 versus higher 
than 20.11 Then we used binary logistic regression 
adjusted for the following potential confounders of 
factors  predicting VAP. Receiver operating 
characteristics  (ROC)  curves calculations were 
performed to compare sensitivity  and specificity of 
the  five factors  that found to  be associated with VAP 
and use cut-off values for predicting VAP in ICU. 
Statistical analyses  were  done with statistic software 
package.

R E S U L T S
PATIENTS’ CHARACTERISTICS
Initially, they were 1,080 patients  preliminary 
included into the  present study. However, only 
1,048 left for the analysis, 404 in the  group of 
APACHE II score<20 and 644 in the  group of 
APACHE II score>20. Majority of them were male 
(61.7%) with the median age  of 60.5 years old. In 
those with APACHE II score<20, they tended to be 
younger (P<0.001), higher proportion of those 

with head trauma (P<0.001),  hospitalization more 
than 5 days (<0.001), tracheostomy (P=0.013), 
higher mean arterial pressure  (P=0.014), higher 
Glasgow coma score (P<0.001), higher hematocrit 
(P<0.001), higher bicarbonate  (P<0.001), higher 
blood sodium (P=0.001), higher A-a gradient 
(P<0.001)  and lower proportion of those  with 
Diabetes  mellitus  (P=0.001), chronic liver disease 
(P=0.031), prior third-generation cephalosporin 
usage (P=0.020), history  of severe organ 
insufficiency or immunocompromised (P<0.001), 
lower respiratory rate  (<0.001), lower heart rate 
(<0.001), lower white blood cell (P=0.029), lower 
creatinine  (<0.001). However, the proportion of 
male sex, smokers, congestive  heart failure, 
d i a b e t e s m e l l i t u s , CO P D, t u b e r c u l o s i s , 
postoperative, history of severe  organ insufficiency 
o r i m m u n o c o m p r o m i s e d a n d s u r g e r y, 
endotracheal intubation as  well as  their body 
temperature, serum potassium, and partial oxygen 
pressure were similar across the two groups. 

OUTCOMES
From Table 2, we found that the  occurrence of VAP 
and death19,20 were  similar across the two groups 
(RR, 1.196; 95% CI 0.986 to 1.452; RR, 0.933; 95% 
CI 0.787 to 1.106, respectively). From Table  3, we 
found that cefoperazone  plus sulbactam was  the 
only significant factor associated with higher death 
rate (P=0.032).

Table 2. Outcome of the TreatmentTable 2. Outcome of the TreatmentTable 2. Outcome of the TreatmentTable 2. Outcome of the Treatment

Outcome APACHE Score<20 APACHE Score>20 Relative risk   (95% CI)

Ventilator associated pneumonia-no. (%) 109 (33.2) 200 (27.8) 1.196 (0.986-1.452)

Death-no. (%) 119 (36.3) 280 (38.9) 0.933 (0.787-1.106)
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Table 3. Infection and antibiotics useTable 3. Infection and antibiotics useTable 3. Infection and antibiotics useTable 3. Infection and antibiotics useTable 3. Infection and antibiotics useTable 3. Infection and antibiotics useTable 3. Infection and antibiotics use

Infection and antibiotics APACHE <20APACHE <20APACHE <20 APACHE>20APACHE>20APACHE>20

Survival Death P Value Survival Death P Value

Gram-positive cocci-no. (%)

     Methicillin-sensitive Staphylococcus aureus 29 (13.9) 19 (16.0) 0.606 45 (10.2) 20 (7.1) 0.159

     Methicillin-resistant Staphylococcus aureus 7 (3.3) 5 (4.2) 0.763 10 (2.3) 8 (2.9) 0.624

     Streptococcus  pneumoniae 2 (1.0) 2 (1.7) 0.623 6 (1.4) 3 (1.1) 1.000

Aerobic Gram-negative bacilli-no. (%)

     Haemophilus influenzae 3 (1.4) 2 (1.7) 1.000 1 (0.2) 1 (0.4) 1.000

     Lactose fermenting gram-negative bacilli 14 (6.7) 3 (2.5) 0.101 18 (4.1) 14 (5.0) 0.564

     Pseudomonas aeruginosa 31 (14.8) 24 (20.2) 0.214 53 (12.0) 33(11.8) 0.917

     Acinetobacter baumannii 48 (23.0) 39 (32.8) 0.053 93 (21.1) 65 (23.2) 0.511

     Klebsiella pneumonia 34 (16.3) 25 (21.0) 0.282 66 (15.0) 46 (16.4) 0.606

     Enterobacter spp. 28 (13.4) 21 (17.6) 0.299 55 (12.5) 35 (12.5) 1.000

     Burkholderia pseudomallei 4 (1.9) 0 0.301 14 (3.2) 6 (2.1) 0.408

Antibiotics-no. (%)

     Aminoglycosides 3 (1.4) 3 (2.5) 0.672 8 (1.8) 4 (1.4) 0.774

     Carbapenems 75 (35.9) 41 (34.5) 0.794 157 (35.7) 95 (33.9) 0.631

     Cephalosporins

          First generation 17 (8.1) 14 (11.8) 0.280 15 (3.4) 13 (4.6) 0.404

          Third generation 148 (70.8) 86 (72.3) 0.779 290 (65.9) 199 (71.1) 0.148

     Vancomycin 27 (12.9) 19 (16.0) 0.445 68 (15.5) 45 (16.1) 0.824

     Clindamycin 25 (12.0) 19 (16.0) 0.306 53 (12.0) 41 (14.6) 0.313

     Macrolides 34 (16.3) 16 (13.4) 0.494 53 (12.0) 40 (14.3) 0.382

     Penicillins 15 (7.2) 12 (10.1) 0.357 42 (9.5) 24 (8.6) 0.659

     Penicillin combinations 62 (29.7) 37 (31.1) 0.787 136 (30.9) 85 (30.4) 0.876

     Colistin 29 (13.9) 18 (15.1) 0.756 55 (12.5) 36 (12.9) 0.888

     Fluoroquinolone 65 (31.1) 45 (37.8) 0.216 105 (23.9) 65 (23.2) 0.841

     Sulfonamides 15 (7.2) 10 (8.4) 0.687 25 (5.7) 13 (4.6) 0.543

     Fosfomycin 4 (1.9) 0 0.301 5 (1.1) 7 (2.5) 0.231

     Metronidazole 41 (19.6) 16 (13.4) 0.156 76 (17.3) 43 (15.4) 0.500

     Cefoperazone and sulbactam 49 (23.4) 41 (34.5) 0.032 112 (25.5) 77 (27.5) 0.543
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FACTORS PREDICTING VAP
From Table 4, five  factors were found to be  
associated with VAP. This  included (i)  history of prior 
prescribed with cephalosporin (AOR, 0.588; 95% CI 
0.403 to  0.857), (ii) tracheostomy (AOR, 1.860; 
95% CI 1.019 to 3.397), (iii) endotracheal 
intubation (AOR, 2.419; 95% CI 1.236 to 4.731), 
(iv)  post-operation (AOR, 1.495; 95% CI 1.055 to 
2.118), (v) hospital longer than 5 days  (AOR, 3.382; 
95% CI 2.297 to 4.980).
 Receiver-operating-characteristic (ROC)  
curve shows the  diagnostic performance of the 
model. It has an area under the  curve (AUC)  of 
0.667 and at the optimal cut off point of score more 

than 2.0, it yields a sensitivity of 79.6% and 
specificity of 49.0%.

D I S C U S S I O N
MAIN FINDINGS
In this  retrospective  cohort, we  found that the 
incidence of ventilator-associated pneumonia in 
patients  with APACHE II score more  than 20 was  not 
significantly different from that of those lower than 
20. The  incidence of ventilator-associated 
pneumonia decreased with the history of prior 
prescribed with cephalosporin while  it increased 
with tracheostomy, endotracheal intubation, post-

 Table 4. Factors Predicting Ventilator Associated Pneumonia Table 4. Factors Predicting Ventilator Associated Pneumonia

Factor Adjusted odds ratio and 95% CI

Age 1.008 (0.998-1.017)

Male 0.878 (0.654-1.179)

APACHE II score 0.975 (0.941-1.009)

Cirrhosis 1.022 (0.507-2.057)

Congestive heart failure 1.410 (0.912-2.180)

Head trauma 1.799 (0.941-3.437)

Hospitalization>5 days 3.382 (2.297-4.980)

Tracheostomy 1.860 (1.019-3.397)

Endotracheal intubation 2.419 (1.236-4.731)

Diastolic blood pressure 1.011 (1.003-1.020)

Glasgow coma score 1.017 (0.951-1.087)

Diabetes mellitus 0.839 (0.592-1.191)

Hematocrit 0.991 (0.971-1.012)

Prior third generation cephalosporin usage 0.588 (0.403-0.857)

Post operation 1.495 (1.055-2.118)

Creatinine 1.033 (0.986-1.082)

White blood cell 1.013 (1.000-1.026)
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Table 5. Accuracy of the factors predicting ventilator associated pneumoniaTable 5. Accuracy of the factors predicting ventilator associated pneumoniaTable 5. Accuracy of the factors predicting ventilator associated pneumonia

Factor Area under the curve P Value

Prior third generation cephalosporin usage 0.447 0.006

Tracheostomy 0.525 0.207

Endotracheal tube 0.518 0.362

Postoperation 0.552 0.008

Hospital longer than 5 days 0.612 <0.001

Predicting model* 0.665 <0.001

* The model was derived from the binary logistic regression with the given assigned score as (-0.5xprior third generation cephalosporin 
usage)+(2xtracheostomy)+ (1xendotracheal tube)+ (0.5xpost operation)+(1.5xhospital longer than 5 days).
* The model was derived from the binary logistic regression with the given assigned score as (-0.5xprior third generation cephalosporin 
usage)+(2xtracheostomy)+ (1xendotracheal tube)+ (0.5xpost operation)+(1.5xhospital longer than 5 days).
* The model was derived from the binary logistic regression with the given assigned score as (-0.5xprior third generation cephalosporin 
usage)+(2xtracheostomy)+ (1xendotracheal tube)+ (0.5xpost operation)+(1.5xhospital longer than 5 days).

Table 6. Validity of the score from the predicting modelTable 6. Validity of the score from the predicting modelTable 6. Validity of the score from the predicting model

Score of the predicting model Sensitivity Specificity

-0.5 100 0.50

0 100 2.7

0.5   98.7 11.4

1 90.3 34.0

1.5 87.4 37.9

2 79.6 49.0

2.5 24.6 85.8

3 10.4 95.4

3.5 5.8 97

4 4.9 98

* The model was derived from the binary logistic regression with the given assigned score as (-0.5xprior third generation cephalosporin usage)
+(2xtracheostomy)+ (1xendotracheal tube)+ (0.5xpost operation)+(1.5xhospital longer than 5 days).
* The model was derived from the binary logistic regression with the given assigned score as (-0.5xprior third generation cephalosporin usage)
+(2xtracheostomy)+ (1xendotracheal tube)+ (0.5xpost operation)+(1.5xhospital longer than 5 days).
* The model was derived from the binary logistic regression with the given assigned score as (-0.5xprior third generation cephalosporin usage)
+(2xtracheostomy)+ (1xendotracheal tube)+ (0.5xpost operation)+(1.5xhospital longer than 5 days).

operation and hospitalization longer than 5 days. 
We  also  found that the APACHE II score was  not 
significantly associated with death. Cefoperazone 
plus  sulbactam was the  only significant factor 
associated with the higher death rate. Additionally, 
we made  up the  diagnostic test to  predict VAP from 
five-factor that significantly associated with it. with 
a sensitivity of 79.6% and specificity of 49.0%. 

COMPARISION WITH OTHER STUDIES
The  purpose  of the study was  to examine whether 
the  APACHE II score  increases risk of VAP in ICU 
patients. It was  the first study specifically looking at 
the  association between APACHE II score  and the 
VAP.In our study, we found that the  occurrence of 
VAP and death were  similar across  the  two groups 
of APACHE II score  20 or higher and those  of lower 
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than 20. This was  contradicted by a Japanese study 
by Suka which examined the  association between 
nosocomial infection in the ICU and the  APACHE II 
score  in more  than 8,500 ICU patients.6 The result 
of Suka’s study showed that high APACHE II score 
increased the risk of nosocomial infection.6 This 
might be due to our study has the fewer sample 
size  to detect the  association between APACHE II 
score  and VAP. Moreover, we found that prior third-
generation cephalosporin usage was  significantly 
decreased the  risk of VAP. This was also contradict to 
the  results  of Rello J’s  study which showed prior 
antibiotic therapy was the most important factors 
related to  the causative flora of respiratory 
infections  in mechanically ventilated patients28 and 
the  result of Eylem Sercan Özgür’s study that which 
stated that prior use  of antibiotics  was the 
recognized factors  increasing the risk of VAP.26 
These  different findings might be due  to the  two 
previous studies  were conducted in places with 
frequently unnecessary use of broad-spectrum 
antibiotics that would result in a selection favoring 
resistant bacteria and might not respond to the 
antibiotic use in the present study. 
 In our study, tracheostomy increased the 
risk of VAP. The findings  were similar to those  with 
the  result of Ibrahim et al’s study that also showed 
tracheostomy was independently associated with 
the  development of VAP.10 The result of Kollef’s 
study showed that patients receiving a 
tracheostomy were statistically  more likely to 
develop VAP compared with patients  without 
tracheostomy.23 In our study, we found that 
endotracheal intubation was  significantly 
associated with VAP. The following two studies also 

showed that endotracheal intubation was 
associated with VAP; a study by Girou et al, in 
matched case-control study of 100 patients, found 
that rates  of nosocomial pneumonia and all 
nosocomial infections were much lower in patients 
supported with noninvasive  ventilation than those 
intubated and ventilated mechanically24 and a 
study by Mann H. Kollef et al, in prospective  cohort 
study of 521 patients, reported that reintubation or 
intubation was  significantly associated with VAP.35 
Moreover, the present study, we  found that patients 
admitted to  the  ICU after the  operation that was 
significantly associated with VAP. This  supported the 
previous study observed that urgent operation with 
high APACHE II score was significantly associated 
with VAP.6 We also found that hospitalization longer 
than 5 days  was significantly associated with VAP 
similar to  the findings  from Oliveira, J.’s study 
which stated that hospitalization ≥ 5 days was risk 
factors of VAP.

LIMITATION OF THE STUDY
This study has  several limitations. Firstly, this is  a 
retrospective  cohort using secondary data that 
might risk to  bias  and missing data. However, we 
tried to  verify all the data before  we  collected on 
the  data collection sheets  as  well as  we  excluded 
those with incomplete data. Secondly, the sample 
size  of this  study seemed to be  fewer to detect the 
difference. Given the  type 1 error of 5% and power 
of 80%. We required 2,707 patients (1,854 in the 
group of APACHE II score  more than 20, and 853 in 
those lower than 20). Unfortunately,  we  had only 
1,048 patients included in the  present study. In the 
present study, we also  found that cefoperazone 
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plus  sulbactam was the  only significant factor 
associated with higher death rate due  to we  use 
this drug in the severe patient.

CONCLUSION AND IMPLICATION
This study showed no evidence that APACHE II score 
more than 20 was associated with an increased risk 
of VAP. To determine the association more precisely 
between APACHE II score  and VAP, the further study 

needs larger sample size with a prospective  design 
to collect the primary data for more  accurate  data. 
We  suggest for close monitoring the patients  that 
have a tracheostomy, endotracheal intubation, 
post-operation and hospitalization longer than 5 
days for possible risk of VAP. The newly created 
model for predicting the incidence of VAP in the 
ICU patients  is  also useful for screening as  it has 
high sensitivity.
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OBJECTIVE
To identify the association between teenage pregnancy and birth asphyxia. 

METHODS
We  conducted a retrospective  cohort with a nested case-control study by reviewing medical records of term 
primigravida pregnant women with adequate antenatal care  (ANC)  that delivered vaginally at Khon Kaen 
Hospital during January 2011-September 2013. In the  analysis, we compared the rate  of birth asphyxia between 
teenage pregnancy and that of adult pregnancy.

RESULTS
In the present study, there were 2,500 pregnant women eligible to be  included initially, however, 1,472 
pregnant women were excluded and left 1,028 for the analysis. The rate  of birth asphyxia occurred in 2.4% of the 
teenage pregnancy group (13 from 541)  as  compared with 2.3% of the adult pregnancy group (11 from 487) 
(adjusted odds ratio [AOR], 1.07; 95% confidence  interval [CI], 1.41 to  3.25; P=0.88).  Findings  in our nested 
case-control study using logistic regression revealed that the second stage  of labor was  the only significant risk 
factor for birth asphyxia (AOR, 1.020; 95% CI, 1.003 to 1.037). However, gestational age, peripartum fever, body 
mass index before pregnancy, contraceptive  use, age, and body mass  index before delivery were  not associated 
with the occurrence of birth asphyxia. 

CONCLUSION
Our results  showed that the teenage  pregnancy did not increase the rate  of birth asphyxia and the duration of the 
second stage of labor increased rate of birth asphyxia.
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I N T R O D U C T I O N
Birth asphyxia is  a condition of impaired gas 
exchange occurring during labor leading to 
progressive hypoxia, as  a consequence it is  a major 
cause  of neonatal mortality and neurological 
impairment.1 Findings from previous studies have 
suggested the association between teenage 
pregnancy and birth asphyxia as teenage 
pregnancy or adolescent pregnancy is one  of the 
major obstetric problems as  it is  a cause  of many 
complications for both mother and child during 
antepartum,   intrapartum and postpartum.2,3,4,5 

However, evidence  regarding the association 
between teenage pregnancy and birth asphyxia are 
relatively scant.  Accordingly, this study aimed to 
ascertain the association of between teenage 
pregnancy and birth asphyxia.3,4 

In our study,  conducted from January 
2011 to September 2013, was a retrospective 
cohort with a nested case-control study designed to 
provide  current and reliable  data on the 
prevalences  of the  rate  of birth asphyxia in teenage 
pregnancy compared with a rate of birth asphyxia 
in adult pregnancy.

M E T H O D S
STUDY DESIGN
This was a non-concurrent cohort study reviewing 
the  medical record from the hospital database 
which containing details of patients’ data, medical 
diagnoses, and labor record sheet to  test our pre-
specified hypothesis that teenage pregnancy was 
associated with an increased rate of birth asphyxia.

PATIENTS
We  performed a retrospective cohort with a nested 
case-control study involving pregnant women who 
had the vaginal delivery  at Khon Kaen Hospital, 
that has  study population of total 2500 people. All 
pregnant were 13 to 35 years  old, were 
primigravidarum, with lived birth child, were  term 
pregnancy and with antenatal care (ANC) more 
than 4 times were included in the analysis.

DATABASE AND OUTCOME
The  clinical and demographic data related to 
pregnant women mentioned above  were 
aggregated in Khon Kaen Hospital Database which 
included data regarding patient characteristics  as 
well as clinical data prior to, during and postpartum 
periods. 
 Included variables  were maternal age, 
gravidarum parity, gestational age at delivery (the 
number of days  since the last menstrual period), 
mean arterial pressure(MAP), prepregnancy 
weight, weight before delivery, maternal height, 
pre-pregnant BMI, BMI before  delivery, ANC, 
contraceptive use, self-reported smoking and  
alcohol drinking status as well as peripartum fever.
 The  outcomes included birth asphyxia as 
the  primary outcome, Apgar score, birth weight, 
umbilical cord length, head circumference, 
meconium stain, body temperature, duration of 
stage  labor. The  potential confounders  including 
parity, smoking and alcohol drinking status  of the 
mothers, diabetes  mellitus  and peripartum fever 
(defined as a temperature of 38°C or higher of the 
mothers)  were included in the multivariable; binary 
logistic regression analysis.4 
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Table 1.Characteristics of women who had a first pregnancyTable 1.Characteristics of women who had a first pregnancyTable 1.Characteristics of women who had a first pregnancyTable 1.Characteristics of women who had a first pregnancy

Characteristic Teenage pregnancy
N=541

Adult pregnancy
N=487

P Value

Age -- (yr) <0.001

     Median 18 24

     Interquartile range 17-19 22-26

Gestational age--(week) 0.933

     Median 39 39

     Interquartile range 38-40 38-40

Number of ANC--(time) < 0.001

     Median 8 9

     Interquartile range 7-10 8-11

Contraceptive use -- no. (%) 159 (30.3) 210 (44.3) <0.001

Smoking -- no. (%) 4 (0.7) 3 (0.6) 0.807

Alcohol drinking -- no. (%) 12 (2.2) 10 (2.1) 0.843

Peripartum fever– no. (%) 37 (6.8) 27(5.5) 0.391

Pre-pregnancy weight--(kg) 0.87

     Median 49 48.4

     Interquartile range 44-55 45-54

Weight before delivery--(kg) 0.022

     Median 62.6 63

     Interquartile range 56.9–69.0 58.8–70.1

Height --(cm) 0.293

     Median 158 158

     Interquartile range 155-162 155-162

Pre-pregnancy BMI--(kg/m2) 0.826

     Median 19.38 19.47

     Interquartile range 18.0-21.6 17.9-21.4

BMI before delivery--(kg/m2) 0.007

     Median 24.76 25.35

     Interquartile range 22.9-27.6 23.5-27.7

Mean arterial pressure--(mmHg) 0.76

     Median 88 87.33

     Interquartile range 81.4–93.3 82.7–93.3
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Figure 1. Study flow

1,028 Mothers were included

2,500 Mothers with normal labor

1,427 Excluded
             1,020 Had more than one gravidarum
                 288 Had preterm labor
                    67 Had inadequate antenatal care
                    39 Had gestational diabetes
                    21 Had pregnancy induced hypertension
                       9 Had HIV infection
                       8 Had hyperthyroidism
                      20 Had other complications

541 Were teenage pregnancies 487 Were adult pregnancy

541 Were included in the analysis 487 Were included in the analysis

STATISTICAL ANALYSIS
Mean and standard deviation (SD)  were  used to 
describe normally distributed data, median and  
interquartile range for non-normally distributed 
data and number with percentage  for categorical 

data.  Chi-square test was used to compare 
categorical variables  between the  two group 
regarding teenage and non-teenage pregnancy 
while Mann-Whitney U test for continuous 
variables.  Binary logistic-regression models  were 
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constructed to identify independent risk factors 
associated with neonatal birth asphyxia presenting 
in term of adjusted odds  ratio (AOR)  and its  95% 
confidence interval (CI).

R E S U L T S
PATIENTS’ CHARACTERISTICS
There were 2,500 pregnant women delivered at 
Khon Kaen Hospital during the study period; 1,472 
pregnant women were excluded and left 1,028 for 
the  analysis  (Figure 1).   Detail of exclusion is 
presented in Figure 1. Their median age was 20 
years  old and their median gestational age was  39 
weeks. The  median of the  number of ANC was 9 
times, contraceptive was used in 369 mothers, 
seven mothers  were  smokers  and 22 mothers  were 
alcohol drinker. Sixty-four mothers had a peri-
partum fever. The median of pre-pregnancy weight 
was  49 kilograms  and their median of weight 
before delivery was  63 kilograms. The median 
height was 158 cm, their pre-pregnancy BMI was 
19.5 kg/m2 and their median BMI before delivery 
was  25.0 kg/m2.Their median MAP was 88 mmHg. 
Characteristics of the mothers who were teenage 
pregnancy and adult pregnancy are  also 
summarized in Tables 1. Comparing the teenage 
pregnancy group with the  adult pregnancy group, 
the  former tended to have  a fewer number of ANC 
(P<0.001), less  proportion of those  with 
contraceptive use  (P<0.001), lighter weight before 
delivery (P=0.022)  and lower BMI before delivery 
(P=0.007). However, the other characteristics 
between the two groups were relatively similar. 

OUTCOMES
A total of 24 infants  with birth asphyxia were 
identified; 1.3% (13 of 541 infants)  of the  teenage 
mother group and 1.1% (11 of 487 infants) of the 
adult mother group (OR=1.065, P=0.878) (Table 
2). Comparing secondary outcomes between 
teenage pregnancy group and the  adult group, the 
former tended to  have a shorter duration of the 
second stage of labor (P<0.001). However, other 
secondary outcomes tended to  be  similar between 
the two groups. 

FACTORS AFFECTING ADVERSE OUTCOMES
Findings in our nested case-control analysis  using 
logistic regression, the risk factors  found to be 
associated with birth asphyxia included the second 
stage  of labor was increased (AOR, 1.0; 95% CI, 
1.008 to  1.050; P=0.006). However, age, 
gestational age, contraceptive use, BMI before 
delivery and peripartum fever were  not associated 
with birth asphyxia (Table 3).

D I S C U S S I O N
MAIN FINDINGS
We  found no evidence of the association between 
teenage pregnancy and birth asphyxia as in the 
conventional analyses, teenage pregnancy did not 
increase  risk of birth asphyxia compared with adult 
pregnancy. In our study, the teenage  pregnancy 
group and the adult pregnancy group produced 
relatively similar outcomes. We also found that the 
prolonged the second stage  of labor was the only 
factor that increased the rate of birth asphyxia.
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Table 2. Primary and secondary outcomes Table 2. Primary and secondary outcomes Table 2. Primary and secondary outcomes Table 2. Primary and secondary outcomes 

Outcome
Teenage pregnancy

N = 541
Adult pregnancy

N = 487
P Value

Birth asphyxia -- no. (%) 13 (2.4) 11 (2.3) 0.878

Infant male sex -- no. (%) 275 (50.8) 251 (51.5) 0.821

Apgar

     1 min 0.992

          Median 10 10

          Interquartile range 9-10 9-10

      5  min 0.217

          Median 10 10

          Interquartile range 10-10 10-10

      10  min 0.068

          Median 10 10

          Interquartile range 10-10 10-10

Birth weight -- (kg) 3005.8+360.3 3045.8+360.6 0.076

Umbilical cord length-- (cm) 0.387

       Median 50 50

       Interquartile range 42.75-50 40-55

Head circumference-- (cm) 0.185

       Median 32 33

       Interquartile range 31.5-33 32-33

Chest circumference -- (cm) 0.468

       Median 32 32

       Interquartile range 31-33 31-33

Meconium stain -- no. (%) 0.153

      Clear 499 (85.9) 400 (86.6)

      Mild meconium 42 (8.0) 45 (9.7)

      Thick meconium 32 (6.1) 17 (3.7)
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Table 2. (Continued)Table 2. (Continued)Table 2. (Continued)Table 2. (Continued)

Outcome
Teenage pregnancy

N = 541
Adult pregnancy

N = 487
P Value

Body temperature -- (c) 0.155

Duration of labor

      First stage of labor 0.156

             Median 555 585

            Interquartile range 370-780 410-800

      Second stage of labor <0.001

             Median 15 18

            Interquartile range 10-23 11-30

      Third stage of labor 0.234

             Median 5 5

            Interquartile range 4-8 4-7

Plus minus values are mean+SDPlus minus values are mean+SDPlus minus values are mean+SDPlus minus values are mean+SD

STRENGTH AND LIMITATION
The  strengths of the  current study were that 
detailed information of neonatal and pregnancy 
outcomes was very completed with availability 
more than 99% of the variables. Our conclusion 
was  based on a large database of the tertiary care 
hospital. However, our study was  still prone to 
recall bias as a nature of the retrospective  study. For 
instance, self-reported smoking and alcohol 
drinking status  were  not validated by history taking 
and interview. Many evaluators (midwives  nurse) 
might also affect the  evaluation of maternal and 
fetal outcomes due  to their subjectivity 
assessment.  The  further limitations  of our study are 
that we cannot control the socioeconomic factors of 
each person and family that effects  to  the maternal 
self-care  at home. Moreover, this study design was 

prone  to  potential missing data of maternal history 
and status as  well as  those  of the  infants, without 
verification of data of medical records which might 
lead to under-reporting or over-reporting of the 
outcomes. 

COMPARISON WITH OTHER STUDIES
In our study, Apgar at fifth minute was  not 
associated with birth asphyxia. However, in the 
previous study, they found that Apgar at fifth 
minute was  not associated with birth asphyxia but 
it can predict neonatal mortality rate. In previous 
data, they found more  cases of birth asphyxia in 
short- and long-cord groups as  compared to cords 
with normal length.22 However, we  found no 
association between umbilical cord length and 
teenage pregnancy. From previous data, they found 
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Table 3. Binary logistic regression analysis for adverse perinatal outcomeTable 3. Binary logistic regression analysis for adverse perinatal outcomeTable 3. Binary logistic regression analysis for adverse perinatal outcome

Exposure Adjusted odds ratio  (95% CI) P Value

Age 1.043 (0.927-1.173) 0.483

Gestational age 1.240 (0.812-1.894) 0.32

Duration of 2nd stage of labor 1.029 (1.008-1.050) 0.006

Contraceptive use 0.399 (0.139-1.145) 0.088

Peripartum fever 0.000  (0.000-0.000) 0.999

the  association between head circumference and 
the  rate  of death from cardiovascular disease  23 but 
in our study, we found no association between 
head circumference and teenage pregnancy. In our 
study, we found no association between meconium 
stain and teenage pregnancy. In the previous 
study, they found that meconium aspiration 
syndrome developed in the  meconium-stained 
neonates.  25 In our study, we found no association 
between neonatal body temperature and teenage 
pregnancy. In previous study, they found that 
neonates  in hypothermia group were associated 
death or moderate or severe disability. 
 The  previous research had studied about 
teenage pregnancy, they found many outcomes 
such as  preterm delivery, low birth weight, 

congenital malformations, stillbirth, Apgar score, 
and fetal pulmonary maturity.1 2 3 4 5 6 In previous 
study, they did not study about birth asphyxia in 
teenage pregnancy. Therefore, we designed the 
research to compare  the rate of birth asphyxia 
between teenage pregnancy and adult pregnancy.

CONCLUSION AND IMPLICATION
Our results  showed that the teenage pregnancy did 
not increase the rate of birth asphyxia and prolong 
the duration of the second stage  of labor 
significantly increased the risk of birth asphyxia. 
Thus, we recommend to monitor the second stage 
of labor such as fetal heart sound, maternal blood 
pressure and keep its  duration less  than 2 hours  to 
prevent birth asphyxia.
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