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 Overweight and obesity are condition 
that are associated with increased morbidity and 
mortality of chronic diseases and health problems, 
including cardiovascular disease, type II diabetes, 
musculoskeletal disorders, especially osteoarthritis 
and certain site-specific cancers, including colorectal 
and breast cancer. Overweight and obesity is defined 
as having a body mass index (BMI) >25 kg/m 
(BMI; obtained by dividing the individual’s weight 
in kilograms by the squared of height in meters). 
This measurement is easy to obtain, reproducible, 
and widely accepted not only for epidemiological 
purpose and physician use a BMI data to manage 
their patient in daily clinical setting. There are 
different categories from overweight to morbid 
obesity based on BMI, for different gender and age. 
There is also a different standard BMI for children; 
age and sex matched should be considered before 
diagnosing overweight or obese based on their 
percentile position. 

 Epidemiological studies have used a BMI 
as the chosen method to measure the body size. 
World Health Organization (WHO) stated that by 
2016 around 39% of adults were overweight and 
13% adult were obese, with women population 
has slightly higher prevalence.1 Mortality of 
non-communicable disease (NCD) related to 
overweight and obesity is increased globally, even 
in developing world where malnourishment is still 
become a problem. The prevalence of obesity and 
central obesity in the Indonesian adult population 
according to National Health Census in 2007 were 
23.1% and 28%, according to recent publication.2 
The prevalence of both obesity criteria are higher 
in females than males. This phenomenon has 
driven a global campaign to develop a prevention 
of overweight with an introduction of healthy diet 
and promotion of physical activity. 

 Determining the best method for 
quantifying body fat is important in selecting 
population who will require a specific intervention 
to lower NCD risk. The concept of central obesity 
seemed to have a better predicting a degree of 
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fatness and eventually metabolic problem. Fat 
distribution in abdominal obesity has worsened 
the correlation with metabolic problem.3 Central 
obesity using waist circumference (WC) or waist 
to hip ratio (WHR) has been suggested to be better 
in predicting CVD risk individually than using 
only a BMI (obesity).4 Different pattern of central 
obesity between man and woman is recognized 
as the android pattern; thus increase waist 
circumference is seen more in men. However, an 
advanced age in woman also change the obesity 
pattern. Currently, the WHO recognizes that WC 
between 94.0–101.9 cm in men and 80.0–87.9 
cm in women and WHR 40.8 and 40.9 in women 
and men, respectively, correspond with the BMI 
overweight range 25–29.9 kg/m.

 The Emerging Risk Factors Collaboration 
(2011)5 stated that incorporating a waist 
circumference information in prediction models 

Table 1. Combined recommendations of BMI and waist cir-
cumference cut-off points made for overweight or obesity, 
and association with co-morbidities risk.1

Classification BMI
(kg/m2) Risk of co-morbidities

Waist circumference

<90 cm 
(men)

≥90 cm 
(men)

<80 cm 
(women)

≥80 cm 
(women)

Underweight <18.5

Low (but 
increased 

risk of other 
clinical 

problems)

Average

Normal 18.5–22.9 Average Increased
Overweight ≥23
At risk 23-24.9 Increased Moderate
Obese I 25-29.9 Moderate Severe

Obese II ≥30 Severe Very 
severe
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did not increase the prognostic value provided 
by BMI if they have other information such as 
circumference information in prediction models 
did not increase the prognostic value provided 
by BMI if they have other information such as 
a history of diabetes, high blood pressure, and 
high cholesterol levels. However, the study also 
showed that for a certain BMI category, subgroups 
of waist circumference or WHR were associated 
with an increased mortality risk. 

 Other studies demonstrated that a measure 
of central obesity such as waist-to-hip ratio, waist-
to-height ratio,6,7 or waist circumference alone may 
provide an additional information beyond a BMI on 
mortality risk among middle-aged adults; there is 
no adjustment for obesity-related cardiovascular 
risk factors.8,9 Moreover, a study has also shown 
that measures of central obesity are more strongly 
associated with total and cardiovascular disease 
death than BMI.9

 In this issue of Medical Journal of 
Indonesia (MJI), Harbuwono et al2 provide the 
obesity data not only using BMI measurement, 
but also waist circumference in relation to several 
prognostic factor of NCD. The main finding 
was that one-fourth Indonesian population 
fell into obesity category, even in 10-year old 
survey data. The message is clear that given the 
pattern of increased obesity globally, Indonesian 
epidemiological data should show more than 
25% obese population. As a physician, we should 
always spend time to consider an obesity and its 
related problem in our population.
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Overexpression of p53 in extra large (more than 10 cm) hepatocellular carcinoma
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ABSTRACT

Background: Extra large (>10 cm) hepatocellular carcinoma (HCC) managed in our center shows a specific characteristic in 
tropical regions. This type of HCC exhibits distinct p53 expression. This study aimed to determine the association between p53 
expression and tumor size and behavior.

Methods: Subjects with HCC who underwent surgical resection in our hospital during 2012–2015 were enrolled in this 
study. Subject’s characteristics, tumor size, histopathology findings, and tumor behavior were variables observed. An 
immunohistochemical study on p53 expression was conducted to determine its association with those variables.

Results: This study involved 38 subjects with tumor size ranging from 3 cm to 25 cm in diameter and 20 subjects (52.8%) 
with tumor size ranging from 10 cm to 25 cm in diameter. Only 13 samples were evaluated for p53 expression. Five subjects 
with >10 cm (extra large) tumor showed highly/overexpressed p53 (intensity>50%), two subjects with strong p53 expression 
(intensity>5%–50%), and two subjects with weak expression. Three subjects with <10 cm (large) tumor showed strong 
expression of p53 (5%–9%) and a subject with 3 cm tumor showed weak p53 expression (<5%). Highly expressed p53 was found 
in patients with microvascular invasion, inflammatory response, mitosis, and necrosis.

Conclusion: Overexpression of p53 was associated with extra large and poorly differentiated HCC.
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 Management of hepatocellular carcinoma 
(HCC) is challenging because the nature of the 
disease remains unclear. Earlier studies focused 
on the etiology of cirrhotic and non-cirrhotic cases, 
histopathology, classification, staging,1 surgical 
and non-surgical treatment, prognosis, and tumor 
recurrence.2,3 However, these topics are mostly 
population-specific. The inherent differences in 
HCC characteristic exist between western and 
eastern populations.4 In line with the development 
of molecular and genomic technologies in the last 
decade, research on a tumor’s characteristics has 
changed. Apoptosis and autophagy are actually 
dysregulated, which explains the progressivity of 
tumor proliferation and differentiation.5–7 Tumor 
suppressor protein 53 (p53) has increased as well. 
This p53 or "the guardian of genome" is known 
as a tumor suppressor gene that controls cellular 
growth after deoxyribonucleic acid (DNA) damage 
through mechanisms involving growth arrest and 
apoptosis; such mechanisms trigger a variety 
of antiproliferative programs by activating or 
repressing key effector genes.5,8,9 Mutation of p53 
found in HCC has been reported after 2013.10

 Patients with HCC managed in Cipto 
Mangunkusumo General Hospital (CMGH), 
Jakarta, have different characteristics from 
patients in studies published abroad. In this 
hospital, an immense tumor size measuring >10 
cm in diameter is quite common. This particular 
characteristic might be related to underlying 
disease/tumor behavior.11 In addition, these cases 
of extra large tumor are presented as advanced 
cases in which delay in management is a major 
problem. However, published data regarding 
these characteristics are lacking. Even though 
resection of large tumors larger than 10 cm has 
been reported, the correlation of such tumors 
with p53 expression remains unclear.12–14

 This obscurity becomes an issue when 
determining whether p53, as a tumor suppressor 
gene, is involved in the control of tumor enlargement 
or growth rate. Thus, this study focused on p53 
expression in patients with HCC who presented such 
characteristics and underwent surgical resection 
to analyze the correlation of p53 expression with 
extra large tumors. Results may emphasize the 
characteristics and prognostic value,15 which can 
influence a survival. Therefore, this study aimed to 
determine the characteristics of p53 expression in 
extra large HCC.

METHODS

 A retrospective study conducted on 
subjects with HCC underwent surgical resection. 
Subject’s characteristic including demographics, 
tumor size, and histopathological findings were 
observed. Immunohistochemical expression of 
p53 describing tumor cell immunoreactivity was 
analyzed in histopathological specimens. We 
used p53 polymer protein (DO–7; NovocastraTM), 
which is a liquid culture supernatant containing 
mouse monoclonal antibody and sodium azide as 
a preservative with specificity to human p53 wild-
type and mutant forms under denaturing and 
non-denaturing conditions as primary antibody. 
Antigen/antibody/universal immunoperoxidase 
polymer complex (Histofine® Nichirei 
Biosciences) was used as secondary antibody. 
Immunohistochemical p53 expression of breast 
cancer was employed as control.

 The expression of p53 was investigated 
under light microscopy using a scoring system 
of 0 to 3+ in the p53-positive region. The 
scores were classified in accordance with those 
employed by Qin et al,16 scores that represented 
immunoreactivity of <10% (–) were classified as 
weak expression, those of 10%–30% (+) indicated 
moderate expression, those of 31%–50% (++) 
suggested strong expression, and those of >50% 
(+++) demonstrated overexpression (Figure 1). 
Mitosis, microvascular invasion, distribution 
of inflammatory cells, and necrotic area were 
also the objects of investigation (Figure 2). Data 
were descriptively analyzed. The study was 
approved by the Ethics Committee of the Faculty 
of Medicine, Universitas Indonesia, with number 
327/H2.F1/ETIK/2016.

RESULTS

 A total of 38 HCCs from 47 liver 
malignancies were managed in our hospital 
(CMGH) during the period of 2012–2015. These 
subjects were 17–78 years old with tumor 
size ranging from 3 cm to 25 cm in diameter, 
whereas 20 subjects (52.8%) were larger than 
10 cm. Two subjects were recurrent, and the 
others were primary and had poor prognosis. 
Subject’s characteristics are shown in Table 1. 
p53 immunohistochemistry was obtained only 
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from 13 samples. Eleven subjects (85%) showed 
increased p53 expression, with a tendency to 
increase with tumor size (Table 2).

DISCUSSION

 This study investigated Indonesian 
characteristics of p53 expression in extra large 
HCCs managed in our hospital. Although the 
expression of large HCCs in Asia has previously 
been reported, the expression from Indonesia 
has a specific characteristic different from those 
previously reported.12–14 The extra large HCC 
diameter in our study was in the range of 10–25 
cm, which differed from other reports.

 This study found that p53 expression 
was consistent with tumor size depicting 

A B C

Figure 1. Immunohistochemical staining of p53 expression in HCC. A) Overexpression of p53 shows strong intensity of brown 
granules (>10%). B) Strong expression with moderate intensity (5%–9%). C) Low expression with intensity of <5%.

A

A'

B

B'

C

C'

D

D'

Figure 2. Immunohistochemical staining of p53 in HCC under light microscopy with objective lens magnification of 100 times. 
Upper row: A) Mitosis. B) Microvascular invasion. C) Inflammation. D) Necrosis. The distribution of highly absorbed IHC-
stained nuclei is shown. Lower row: Immunochemistry of p53 showing expression in A') Mitosis. B') Microvascular invasion. C') 
Inflammation. D') Necrosis. The expression of brown granules of p53 in high intensity (+++) is shown.

progressive tumor growth, aggressive 
proliferation, and differentiation of tumor cells. 
This increase in p53, known as the guardian of 
genome, expression demonstrated its protective 
and antiproliferative effects and tumor cell 
differentiation. The p53 tumor suppressor 
gene plays an important role to integrate 
multiple stress signals into a series of diverse 
antiproliferative responses. The most important 
role of p53 is to activate an apoptosis. Disrupted 
apoptosis may promote a tumor progression 
and chemoresistance. Apoptosis is apparently 
promoted by p53 through transcription via 
both dependent and independent mechanisms 
to ensure that apoptosis proceeds efficiently.17 
Thus, elevated p53 in these extra large HCCs 
describing suppressor gene is required to 
control apoptosis. Overexpression suggests a 
provocative role.18 p53 gene represent different 
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and biological characteristics at a time, thereby 
displaying a double-edged sword.19

 However, the study of extra large (>10 
cm) HCCs in our center demonstrated a tendency 
of p53 overexpression, which plays an important 
role in the progression of HCCs. The association of 
extra large HCCs with etiology remains unclear as 
the history of underlying disease was inadequately 
obtained; it might be related to mutant tumor 
suppressor gene of p53 found in characteristics 
of tumor biology due to specific etiology, which 
is viral hepatitis where the incidence of hepatitis 
in Indonesia is quite high.20–22 Mutant genes 
found in subjects with large and extra large 
tumors were in line with HCC behavior.9–11 Those 
with overexpressed p53 suggested poorly and 
moderately differentiated tumors, microvascular 
invasion, and necrotic area, thereby indicating 
poor prognosis.23 Among these behaviors, 
necrosis was predominantly found in this study, 
which suggested the nature of lesions present in 

surrounding tissues. Although the prevalence of 
necrosis was lower than those reported by Pedica 
et al23 (i.e. 30%), it was mostly found in poorly 
differentiated tumors.22,24 This characteristic 
was closely related to poor prognosis. Necrosis 
shown predominantly in these samples might 
be responsible for such an increase, portraying 
ongoing and prolonged oxidative stress leading 
to unrepaired DNA, which activates the pathway 
of this tumor suppressor gene.13,25

 The limitations of this study were 
the sample size and emphasis on p53 
immunohistochemistry. A total of 25 samples 
were unable to be processed possibly due to 
a tissue damage during the storage process. 
Samples obtained post-operatively for definitive 
diagnostic purposes cannot be used for further 
diagnostic plans, particularly for analyses on 
DNA/RNA and other proteins in the future. 
This scenario is one of the major obstacles in 
our institution. Thus, in 2014, our institution 
established Research Biobank to accommodate 
the need for high-quality tissue specimens and 
reliable data for research purposes.

 This study investigated extra large tumors 
that depicted a different characteristic compared 
with those in previously reported work.1,2,4 
Approximately 60.5% of our patients with extra 
large HCCs of >10 cm showed an increase in 
p53 expression, which was in line with a poor 
prognosis. Why the clinical presentation of these 
managed cases remains suitable for surgery and 
resection has yet to be elucidated. Size is one 
of the prediction indices for progressivity and 
procedure of resection. Thus, this study may 
be a basis for future work to gain insight into 
the continuity role of p53 in the progression of 
HCCs. In conclusion, overexpression of p53 was 
in line with extra large and poorly differentiated 
HCCs.
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Table 1. Subject's characteristics of HCC patients

Table 2. Expression of p53, tumor size, and tumor behavior

Variables T>10 cm 
(n=9)

T<10 cm 
(n=4)

p53 expression
      Weak expression 2 1
      Strong expression 2 3
      Overexpression 5 0
Tumor behavior
      Poor differentiation 7 1
      Moderate differentiation 2 1
      Good differentiation 0 1
      No differentiation 0 1
Microvascular invasion
      Positive/negative 6/3 1/3
Necrosis
      Positive/negative 9/0 2/2

http://mji.ui.ac.id

Characteristics HCC patients (n=38)
Gender
Female, n (%) 29 (76.3)
Male, n (%) 9 (23.7)
Age (years), mean (range) 50.7, (17–78)
History of hepatitis B infection, n 3
Period of recurrent (months) 2–12
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Chronic physical exercise increases a neurogenesis marker within hippocampus
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ABSTRACT

Background: Aerobic and anaerobic physical exercises conducted in both acute and chronic are really essential in keeping the 
body especially brain healthy. Physical exercise plays an important role in molecular system and is beneficial for the brain by 
enhancing neurogenesis which is mediated by the increase of BDNF level. This study aimed to evaluate the effect of physical 
exercise to the BDNF level of hippocampus tissues in Wistar rats.

Methods: Thirty male rats were divided into five groups i.e. control group, acute aerobic physical exercise group, acute anaerobic 
physical exercise group, chronic aerobic physical exercise group, and chronic anaerobic physical exercise group. Physical exercises 
were conducted on animal treadmill. The level of hippocampus BDNF was determined using ELISA. The data were analyzed using 
independent t-test.

Results: BDNF average levels of chronic aerobic and anaerobic physical exercises were higher than those of acute ones 
(152.86±1.62 pg/ml and 122.22±1.53 pg/ml vs 59.38±6.10 pg/ml and 54.05±3.35 pg/ml). There were significant differences 
in the BDNF average levels of hippocampus tissues between aerobic and anaerobic groups, in both acute and chronic exercise.

Conclusion: The chronic physical exercises, both aerobic or anaerobic, are increasing higher the level of BDNF in brain tissue.
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 Physical exercise is good for heart and 
cognitive functions. It mediates neurotrophic 
responses in motor and sensory systems of brain. 
In addition, physical exercise is also needed to 
keep cerebrovascular integrity, enhance capillary 
growth, increase dendritic connections, and 
improve an efficiency process of central nervous 
system (CNS).1,2

 Physical exercise increases the number of 
new neurons and its ability to survive. The growth 
of new neurons or the occurrence of neurogenesis 
process on hippocampus are twice more in 
routine physical exercises both in acute or chronic. 
Neurogenesis occuring as the results of physical 
exercise is accompanied by the increase of brain 
derived neurotrophic factor (BDNF). The role of 
BDNF is as a main mediator of synaptic efficacy, a 
connector of neuron cells, and plasticity of neuron 
cell.1,3,4 BDNF is active on hippocampus, cortex, and 
basal forebrain, a vital area for memory, learning, 
and higher thinking. BDNF is important to keep 
long-term memory. The highest level of BDNF is 
found in hippocampus tissues.5,6

 The result of the study on rats given 
voluntary trial-running for several days showed 
the increase of BDNF messenger RNA (mRNA) in 
hippocampus. Its level increases in several days 
both in male and female rats, was stable until 
several weeks during the training and occurs at the 
same time with the increase of BDNF protein total. 
This fact shows that BDNF is a good candidate in 
mediating long-term benefits of exercise in brain.1

 Many studies have shown positive effects of 
physical exercise to neurogenesis which is mediated 
by BDNF and have examined the effects of regular 
physical exercise on hippocampus BDNF level. 
However, the studies investigating the effects of 
aerobic and anaerobic physical exercise conducted 
in acute and chronic exercise to hippocampus BDNF 
level are still limited. Therefore, the propose of this 
research is to compare the level of hippocampus 
BDNF on aerobic physical exercise and anaerobic 
physical exercise which is performed in acute and 
chronic condition.

METHODS

 This study has been approved by a 
research ethics committee from Faculty of 

Medicine, Universitas Sriwijaya No. 075/
kepkrsmhfkunsri/2016, March 24, 2016. This 
study used laboratory experiment applying post-
test control group design conducted in an Animal 
House of Bio Sains Riset Palembang from April 
to June 2016. Animal testing used in this study 
was male Wistar rats, healthy, aged 8–12 weeks, 
weighed between 100–200 grams, and divided 
into five groups as follows: 1: control group, 
given no treatment; 2: treatment group given 
acute aerobic physical exercise, one-time physical 
exercise; 3: treatment group given acute anaerobic 
physical exercise, one-time physical exercise.; 4: 
treatment group given chronic aerobic physical 
exercise for five days per week, for four weeks; 5: 
treatment group given chronic anaerobic physical 
exercise for five days per week, for four weeks. 
Each group consisted of six rats. Thus, the total 
number of sample needed for five groups was 
thirty rats.

 Acute physical exercise was a physical 
exercise performed once per week for 4 weeks, 
while chronic physical exercise was performed 
daily (7 times per week) for 4 weeks. Anaerobic 
physical exercise was given by placing the animal 
testing into animal treadmill and set the treadmill 
in the speed of 35 m/min for 20 minutes. An 
interval was given in each 4 minutes in the speed 
of 20 m/min for 1 minute. On the other hand, 
aerobic physical exercise was given by placing 
the animal testing into an animal treadmill and 
run it in the speed of 20 m/min for 30 minutes 
continually.7

 Acclimatization of animal testing was 
performed in one week by putting them into 
animal treadmill and run it in the speed of 5–10 
m/min. Before and after the treatments, the 
body weight and rectal temperature of animal 
were measured. The treatments were conducted 
for four weeks. On the last day of the study, the 
animal testing was decapitated soon after the rats 
ran on treadmill. 

Preparation of brain tissue homogenate
 The brain of rat taken from surgery was 
put on a glass slide. Some gel ices were placed 
right under the glass slide to keep the brain 
fresh. The parts of brain were separated, and 
the hippocampus tissues were taken out. The 
hippocampus tissues were weighed and were put 
into a microtube 1.5 ml. By using a micropippette, 
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1,000 microlite of phosphate buffered saline 
(PBS) 0.01 M (pH 7.4) was transferred into 
a microtube containing hippocampus. The 
tissues were crushed using homogenizer for ±1 
minute at 8,000 rpm. Moreover, the tissues were 
centrifuged for 5 minutes at 8,000 rpm. Then, the 
supernatant was taken out and separated into a 
new microtube.

Determination of BDNF level
 Hippocampus BDNF level was determined 
by enzyme-linked immunosorbent assay 
(ELISA) method using Rat BDNF ELISA Kit from 
Elabscience. The level of BDNF was obtained from 
standard curve by preparing BDNF standards in 
different concentrations from 500 pg/ml, 250 pg/
ml, 125 pg/ml, 62.5 pg/ml, 31.25 pg/ml, 15.63 pg/
ml, 7.81 pg/ml, and 0 pg/ml. This curve formed a 
linear relationship between absorbance at 450 nm 
and different concentrations of BDNF. Based on the 
linear curve, the equation of Y=ax+b was obtained. 
This equation shows that in the concentrate area of 
BDNF which used for standard, absorption on the 
4,450 nm wavelength is directly proportional. From 
these equation, the concentrate of hippocampus 
BDNF tissues was calculated.

Data analysis
 The data of the study were analyzed using 
statistical package for the social sciences (SPSS) 
for Windows version 19. The level of significance 
was set at <0.05. Independent t-test was used to 
find out the mean difference among the groups of 
population.

RESULTS

 Body weight (BW) and body temperature 
were measured before and after physical exercise. 
The characteristics of research subject in term of 
body weight and body temperature are displayed 
in Figure 1 and Figure 2. It can be seen from Figure 
1 that the body weight of animal testing in the 
control group was increased. On the other hand, 
the body weight of rats in treatment groups with 
acute or chronic physical exercises was decreased. 
Figure 2 shows that the body temperature in 
all treatment groups was increased after given 
physical exercises.

Hippocampus-tissue BDNF levels
 Based on the measurements of average 

level of hippocampus BDNF, an increase of a 
hippocampus BDNF level in the treatment groups 
was found. The average levels of hippocampus 
BDNF in aerobic physical exercises groups in 
both acute and chronic were higher than those in 
anaerobic and the control group. 

DISCUSSION

 Based on the results of the study, the 
average level of BDNF in all treatment groups was 
increased compared to the control group. The 
increased level of BDNF might be caused by the 
physical stress happening during the exercises. 
Physical exercise can cause physical stress if it 
is done for the first time (acute) and if it is done 
continuously (chronic).8

 Either acute or chronic stress can 
influence the synthesis of BDNF in brain. When 
chronic stress occurs, hypothalamic-pituitary-
adrenocortical (HPA) system is activated. HPA 
system plays a role in immunology system and 
neuron plasticity that influence cell survival. 
Chronic physical exercise generates stress that 
lasts for long. This long lasting stress has an 
impact on atrophy on gyrus dentatus and cornu 
ammonis 3 (CA3) region of hippocampus causing 
decreased memory functions. To avoid decreased 
memory function, a large amount of BDNF is 
produced.9–11

Figure 1. The characteristics of the animal based on body 
weight. Body weight measurements were performed before 
and after the physical exercise. The weight loss after the 
physical exercise (ΔBW) shows a dehydration after they per-
formed physical exercise 1: control group; 2: acute anaero-
bic physical exercise group; 3: acute aerobic physical excer-
cise group; 4: chronic anaerobic physical exercise group; 5: 
chronic aerobic physical exercise group
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 The increase of BDNF level in acute 
physical exercise is caused by physical stress, then 
corticotropin–releasing hormone (CRH) (fast 
receptor) is released through CRH-1 receptor 
(CRHR1). It will stimulate HPA axis which later 
on produces mineralocorticoid. Acute stress 
modulates receptor type I i.e. mineralocorticoid 
receptor (MR) located in hippocampus. This 
modulation influences hippocampus in terms of 
learning process and memory. MR will stimulate 
long-term potentiation (LTP), so that neurite 
outgrowth is increased. The increase of neurite 
outgrowth is followed by the increase of BDNF.8

 This study showed that there was a 
significant difference in the level of hippocampus 
BDNF of Wistar rat brain tissues in the treatment 
groups in both acute and chronic compared with 
the control group. Physical exercise can induce a 
production of growth factor such as BDNF which 
is needed in neurogenesis and has an impact to 
cognitive functions. In addition, physical exercise 
can create responses to BDNF, neurogenesis, and 
cognitive functions through insulin-like growth 
factor 1 (IGF-1). Aside from these, there are some 
other factors influencing physical exercise and 
playing a role in cognitive functions. Physical 
exercise through BDNF causes hypertrophy 
hippocampus which later on will have preventive 
function in neuronal degeneration.12

Figure 2. The characteristics of the research subjects that 
are based on body temperature. The body temperature can 
be known by measuring the anal temperature before and 
after physical exercise. The differences in body temperature 
before and after the subjects performed physical exercise 
(ΔT) show the metabolism were increasing during physi-
cal exercise. The increased body temperature of treatment 
group was higher than the control group

 The results of this study also revealed that 
there was a significant difference in the level of 
hippocampus BDNF of Wistar rat brain tissue in 
the treatment groups between chronic anaerobic 
and chronic aerobic. Anaerobic physical exercise 
is physical exercise that takes energy from 
anaerobic metabolism or does not depend on 
oxygen availability (anaerobic) and produces 
numerous lactic acids as final products. When 
doing anaerobic physical exercise, the level of 
blood lactic acid will be elevated, thus lactic acid 
will get into the brain and bind to a receptor of 
G protein-coupled receptor 81 (GPR81) or a 
hydroxycarboxylic acid receptor 1 (HCAR1) in 
vascular and brain cells. Furthermore, it will 
regulate cyclic adenosine monophosphate (cAMP) 
level since excessive cAMP can lower cognitive 
functions. Previous studies have stated that lactic 
acid in blood can lower the level of blood BDNF. 
During the physical exercise, BDNF is regulated 
through mitogen-activated protein kinase 
(MAPK) and Ca2+/calmodulin-dependent protein 
kinase II (CaMKII) pathways. These pathways are 
important in synaptic process. Mitogen-activated 
protein kinase/extracelullar-signal-regulated 
kinase (MAPK/ERK) is involved in synaptic 
plasticity and memory and several extracellular 
signals. Protein kinase C delta (PKC-δ) is needed 
to activate MAPK to grow neurons, and CaMKII is 
needed to influence Ca2+.12–15

 Acute physical exercise increases the 
level of plasma BDNF (pBDNF). One session 
of physical exercise can increase the level of 
pBDNF in accordance with the intensity of 
physical exercise. The increase of serum pBDNF 
depends on the intensity of physical exercise. 
Chronic physical exercise is proved to increase 
BDNF mRNA in hippocampus. Meanwhile, in 
acute physical exercise, the increase of BDNF 
concentrations is seen in the periphery organ. 
Both acute and chronic physical exercise cause 
BDNF level increased in various regions of brain. 
BDNF significantly increases, and it is correlated 
with the intensity of physical exercise.15–17

 The activity of lymphocyte T on glial cells 
influence the secretion of BDNF in neurons in CNS. 
However, stress can inhibit lymphocyte T activity, 
thus will inhibit the secretion of BDNF. Chronic stress 
can disturb a cognitive functions i.e. learning ability 
and memory. Besides, morphological destruction 
occurs in nervous systems as the results of chronic 
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stress such as apical dendritic atrophy CA3 and the 
decrease in both proliferation and neurogenesis on 
gyrus dentatus of hippocampus.18,19

 Physical exercise can influence the motor 
memory ability and motor skills. The study on 
rats given voluntary trial-running for several 
days showed the increase of BDNF mRNA in 
hippocampus. This increase was occured in 
several days and the level was stable until several 
weeks during the training. The increase of BDNF 
mRNA occured at the same time with the increase 
of BDNF protein total. This fact shows that BDNF is 
a good candidate in mediating long-term benefits 
of exercise in brain.4,20,21 It shows that in the field 
of clinical, exercise may play a role in overcoming 
cognitive impairment in people with depression 
as well as the elderly.

 A limitation to this research is that the 
measurement of BDNF level is only performed 
one time, right after the physical training. Thus, 
it is unknown when the BDNF level are increasing 
to its peak. However, the result of this can be used 
as the basic of policy in establishing physical 

exercise as non-pharmacological therapy to 
improve the brain health.

 In conclusion, the chronic physical 
exercises, both aerobic or anaerobic, increased 
the level of BDNF in brain tissue higher than 
control and acute physical exercises group.
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ABSTRACT

Background: Diabetes mellitus is associated with increased blood glucose and triglyceride levels, which can lead to an oxidative 
stress. Zinc (Zn) is a micronutrient that has antioxidant properties and involved in lipid and glucose metabolism. This study 
aimed to evaluate the effect of zinc on the levels of fasting blood glucose (FBG), triglycerides (TG), and malondialdehyde (MDA) 
in male diabetic Rattus norvegicus Wistar rats.

Methods: Diabetes was induced by intraperitoneal (i.p.) injection of 40 mg/kg BW streptozotocin (STZ) and confirmed by FBG 
level higher than 200 mg/dL after 2 weeks. The rats were randomly divided into three groups: control group (STZ), treatment I 
(STZ + zinc 5 mg/kg BW), and treatment II (STZ + zinc 10 mg/kg BW). Zinc was administered by oral gavage for 30 days. At the 
end of the experiment, levels of FBG, TG, and MDA were measured. Data were analyzed using paired t-test or Wilcoxon test as 
appropriate.

Results: Supplementation of 5 mg/kg zinc significantly decreased the levels of FBG (pre-intervention: 328.95±70.90 mg/dl, 
post-intervention: 144.35±34.27 mg/dl, p<0.05), TG (pre-intervention: 252.48±26.30 mg/dl, post-intervention: 147.90±12.18 
mg/dl, p<0.05), and MDA (pre-intervention: 12.11±6.46 nm/ml, post-intervention: 4.75±2.34 nm/ml, p<0.05). Moreover, 
supplementation of 10 mg/kg zinc decreased the levels of TG (pre-intervention: 275.62±56.25nm/ml, post-intervention: 
165.58±22.63 nm/ml, p<0.05) and MDA (pre-intervention: 13.08±6.60 nm/ml, post-intervention: 5.08±2.40 nm/ml, p<0.05).

Conclusion: Supplementation of zinc significantly reduced the levels of FBG, TG, and MDA in diabetic rats.
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 Diabetes mellitus is associated with 
disorders of carbohydrates, proteins, and fats 
metabolism and is caused by a lack of insulin 
secretion or a decreased sensitivity to insulin.1 
World Health Organization (WHO) estimated 
that 3.4 million people worldwide died of 
diabetes-associated complications in 2010. At 
present, 347 million adults worldwide suffer 
from diabetes. The prevalence of this disease 
continues to increase, and predicted to be the 
seventh main cause of death in 2030 worldwide. 
The prevalence of diabetes in Indonesia is 
also predicted to increase from 8.4 million 
in 2000 to 21.3 million in 2030.2 Diabetes 
mellitus is characterized by hyperglycemia and 
is associated with an increased free radical 
activity. Hyperglycemia induces the production 
of reactive oxygen species or excessive free 
radicals, which lead to an oxidative stress.3 Free 
radicals are highly reactive chemical species that 
can cause an oxidative damage to living things 
by attacking macromolecules, such as lipids, 
carbohydrates, proteins, and nucleic acids.4 
Under normal physiological conditions, a critical 
balance is maintained between generation of 
oxygen free radicals and antioxidant defense 
systems used by organisms to deactivate and 
protect themselves against free radical toxicity.5

 Diabetes mellitus is associated with lipid 
and lipoprotein metabolism disorders, which 
depend on the length of the disease and the 
degree of insulin resistance. Lipoproteins and 
lipid disorders in diabetes with hyperlipidemia 
arise from oxidative stress and lead to lipid 
peroxidation in plasma, tissues, and membranes 
and tissue damage.6 One of the disorders 
associated with lipid metabolism is characterized 
by serum triglyceride level >200 mg/dl.7 
Disorders of fat metabolism may also contribute 
to an increase in oxidative stress.

 Lipid peroxidation is the oxidative dam-
age of polyunsaturated fatty acids and is en-
hanced in response to high levels of lipids, in-
cluding triglycerides (TG).8 The end products of 
lipid peroxidation are aldehydes, a hydrocarbon 
gas, and chemical residues, such as malondial-
dehyde (MDA). Oxidative stress and lipid peroxi-
dation may affect the complications of diabetes. 
Administration of antioxidants may protect tis-
sues against free radicals and lipid peroxida-
tion. Zinc is a micronutrient that has antioxidant 

properties, but the underlying mechanism has 
not established yet.9 Zinc is one of the most met-
abolically active micronutrients and functions in 
endocrine, reproductive, and immune systems 
and in glucose metabolism. In particular, zinc is 
required for the adequate formation and func-
tion of antioxidants and metallothioneins. Zinc 
supplementation can control glucose level, cor-
rect lipid metabolism, maintain normal blood 
pressure, and acts as an anti-inflammatory 
agent.9 Zinc is predicted to have a significant role 
in normal insulin and lipid metabolism. Zinc also 
exerts antidiabetic effects in various experimen-
tal models and in a limited number of human 
studies.10 The serum levels of zinc decreased in 
diabetic rats induced with streptozotocin (STZ) 
injection twice, and this effect was recovered by 
zinc supplementation.11 Numerous studies were 
conducted to clarify the molecular mechanisms 
underlying the action of zinc in diabetes to help 
develop targeted therapy and guide future re-
search.12 In this study, we investigated the effects 
of zinc sulfate (5 and 10 mg/kg) on the levels 
of fasting blood glucose (FBG), TG, and MDA in 
STZ-induced diabetic rats.

METHODS

Subject

 Twenty-four male Wistar rats aged 
8–12 weeks and weighing 130–223 g were 
used in this study. The rats were maintained 
in polyethylene cages in a laboratory with 
controlled ambient temperature (22°C–23°C) 
under a 12 h light–dark cycle and given with 
standard animal food Comfeed AD II and water 
available ad libitum. All research and animal 
care procedures were approved by Research 
Laboratory and Integrated Testing Universitas 
Gadjah Mada, Yogyakarta. The rats were allowed 
to acclimatize to the laboratory for seven days 
before the experiment. The study protocol 
was approved by the Medical Research Ethics 
Committee, Universitas Diponegoro. The method 
of data collection was approved by the Medical 
Research Ethics Committee with number 659/
EC/FK-RSDK/2014.

Diabetes induction
 The animals were fasted for 6 h but 
given free access to water prior to STZ induction. 
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The rats were given with single intraperitoneal 
injection of 40 mg/kg BW freshly prepared 
STZ. Hyperglycemia was confirmed by elevated 
glucose levels in the plasma of rats fasted for 12 h 
and determined on day 14 after STZ injection.

Treatment
 Twenty-four male Wistar rats were divided 
into three groups (n=8 each group). Group I (control) 
received STZ, group II received STZ followed by 5 
mg/kg BW zinc sulfate, and group III received STZ 
followed by 10 mg/kg BW zinc sulfate. Zinc sulfate 
(1 ml/kg) was given by gavage daily for 30 days. 

Biochemistry analysis
 Normal and diabetic rats were 
anesthetized with intraperitoneal injection of 
a ketamine mixture. Blood (1 ml) was collected 
and used for measurement of the levels of FBG, 
TG, and MDA. The blood samples were placed in 
sterilized tubes and kept at 4 °C. The samples were 
centrifuged to separate clot and serum. FBG level 
was measured by enzymatic colorimetric GOD–
PAP method. Triglyceride level was determined 
by GPO–PAP method. Plasma MDA level was 
measured by enzyme-linked immunosorbent 
assay (ELISA) test kit. 

Statistical analysis
 Normality test was conducted using 
Shapiro–Wilk test. Differences among groups 
were assessed by paired t-test and Wilcoxon test. 
Values are expressed as mean ±SD. Significance 
level was set at p<0.05.

RESULTS

Fasting blood glucose
 The fasting blood glucose levels were 
increased by STZ induction. Zinc supplementation 
reduced the fasting blood glucose levels among 
the groups (Figure 1).

Triglyceride level
 The triglyceride levels were increased 
by STZ. Zinc sulfate decreased the levels of TG 
(p<0.05) (Figure 2).

MDA level
 The MDA levels were significantly increased 
by STZ. Zinc sulfate given at doses of 5 and 10 mg/kg 
decreased the MDA blood level (Figure 3).

Figure 1. Effect of zinc supplementation on FBG levels. All 
values are expressed as mean±SD; (p<0.05). Treatments did 
not affect the fasting blood glucose level.

Figure 2. Effect of zinc supplementation on TG levels in STZ-
induced diabetic rats. All values are expressed as mean ±SD. 
STZ increased the triglyceride level (p<0.05). Zinc supple-
mentation decreased the triglyceride level (p<0.05).

Figure 3. Effect of zinc supplementation on MDA levels in 
STZ-induced diabetic rats. All values are expressed as mean 
±SD. STZ increased the MDA level (p<0.05). Zinc supplemen-
tation decreased the MDA level (p<0.05).

DISCUSSION  

 In this study, zinc supplementation 
reduced the levels of FBG, TG, and MDA in male 
Wistar rats with STZ-induced diabetes. STZ 
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is widely used to induce diabetes in a variety 
of animals because it selectively enhances 
the degenerative alterations and necrosis of 
pancreatic β cells, resulting in insulin deficiency 
and impaired glucose oxidation.13 High blood 
glucose levels will increase oxidative stress 
through enzymatic and non-enzymatic processes. 
In the enzymatic process, nicotinamide adenine 
dinucleotide phosphate (NADPH) oxidase can 
disrupt and damage cell function and produces 
reactive oxygen intermediates, which may oxidize 
low density lipoprotein (LDL). The non-enzymatic 
process will alter gene expression (growth factors 
and cytokines), disturb the antioxidant defense 
(increased oxidative stress), and lead to failure of 
β-cell function.14

 In STZ-induced diabetic rats, oral 
administration of zinc threoninate chelate 
(3, 6, and 9 mg/kg for 7 weeks) reduced the 
blood glucose levels and increased the serum 
insulin levels.15 Zinc plays a key role in the 
synthesis and action of insulin and thus affects 
the physiological and pathological states of 
diabetes. Zinc is essential for correct processing, 
storage, secretion, and action of insulin in 
pancreatic β cells and is abundant in these 
cells and their granules.16 Zinc also promotes 
the phosphorylation of insulin receptors by 
enhancing glucose transport into cells.17 Zinc 
exerts insulin-like effects on cells by promoting 
lipogenesis and glucose transport. Hence, 
zinc may stimulate tissues to enhance insulin 
signaling, use glucose, maintain normal lipid 
metabolism, and maintain normal cellular 
functions. In this study, the administration of 
zinc (5 and 10 mg/kg) significantly decreased 
the levels of FBG. Zinc has been reported to play 
a key role in regulating insulin production in 
pancreatic tissues. Therefore, any change in zinc 
status in the body could affect the production, 
storage, and secretion of insulin.18

 STZ increased the levels of TG, which are 
the main lipids in fat storage and food. Elevated 
levels of TG can increase the risk of metabolic 
syndrome. TG are also associated with insulin 
resistance and type 2 diabetes mellitus.19 
Treatments with zinc (5 and 10 mg/kg) recovered 
the effects of STZ. Consistent with this finding, 
a previous study reported that administration 
of 10 mg/kg zinc in diabetic rats reduced the 
triglyceride level by 48%.20 Several scholars 

indicated that zinc-enriched diet has beneficial 
effects on basal and postprandial glycemia and 
triglyceride content.21

 STZ administration was also associated 
with increased the MDA level, and this effect was 
recovered by the treatments with zinc. Living 
organisms have developed complex antioxidant 
systems to counteract reactive species and 
reduce their damage. MDA, an end product of 
polyunsaturated fatty acids, is a reliable and 
commonly used biomarker for assessing lipid 
peroxidation, a well-established mechanism 
of cellular injury and an indicator of oxidative 
stress in cells and tissues. In a previous study 
on male Wistar rats induced by 65 mg/kg STZ, 
those given with 5 mg/kg zinc for 1 month had 
decreased MDA levels (p<0.05).22,23 In STZ-
induced diabetic rats, the oral administration 
of zinc decreased the plasma MDA levels and 
improved the antioxidant enzyme activity.15 
Zinc is an important component of the body’s 
antioxidant system and plays a role in retarding 
oxidative processes related to diabetes 
mellitus.24

 Zinc supplementation controls glucose 
levels, corrects lipid metabolism, prevents lipid 
peroxidation, and acts as an anti-inflammatory 
agent. Zinc supplementation also produces 
metabolic effects and improves liver function, and 
nutritional status. Hence, zinc exhibits potential 
for treatment of type 2 diabetes. Therefore, 
further studies must be conducted to analyze the 
zinc level needed to decrease the levels of FBG, 
TG, and MDA.

 In conclusion, this study showed that zinc 
supplementation decreased the levels of FBG, 
TG, and MDA in STZ-induced diabetic rats. These 
effects might be attributed to the antioxidant 
properties of zinc.
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ABSTRACT

Background: Several studies have reported that curcumin exerts chemopreventive effects in various type of cancers, through 
several mechanisms, however, the effect of curcumin on carcinogenesis in patients with hydatidiform mole has not yet been 
investigated. This study was conducted to evaluate the effect of curcumin on apoptosis, proliferation, and nuclear translocation of 
endothelial nitricoxide synthase in trophoblast cells induced by estradiol in complete hydatidiform mole (CHM).

Methods: In this in vitro study, trophoblast cells were divided into six groups, the control group (trophoblast cells were exposed 
to 100 pg/mL of 17-β estradiol) and the treatment group (trophoblast cells were exposed to 100 pg/mL of 17-β estradiol in the 
presence of curcumin with doses: 50, 100, 200, 400, and 800 µM). At the end of study, the cell proliferation was analyzed using 
MTT assay and apoptosis with TUNEL test in each group thropoblast cell. eNOS translocation was assayed using confocal laser 
scanning microscopy at the various dose of curcumin.

Results: Curcumin at the doses of 200, 400, and 800 µM significantly decreased the proliferation and increased the apoptotic 
index in curcumin-treated group compared to those in the control group (p<0.05). All doses of curcumin treatment significantly 
decreased the nuclear eNOS expression compared to that in the control group. The three highest doses of curcumin increased 
cytoplasmic eNOS expression compared to that in control group.

Conclusion: Curcumin inhibits the proliferation and modulates the apoptosis of trophoblast cells induced by estradiol in CHM 
involvement.

Medical Journal of Indonesia

Basic Medical Research

Corresponding author: Tatit Nurseta
tatitnurseta@yahoo.co.id

Keywords: apoptosis, curcumin, eNOS, hydatidiform mole, trophoblast



88
Med J Indones

Vol. 27, No. 2, June 2018

http://mji.ui.ac.id

 Gestational trophoblastic disease 
(GTD) predominantly affects women and is 
characterized by neoplastic and non-neoplastic 
lesions from different types of villous and non-
villous trophoblasts. Hydatidiform mole is an 
overgrowth of villous trophoblasts and affects 
approximately 1 of 120–500 pregnancies in Asian 
countries. Based on their clinicopathological, 
karyotypic, and genetic analysis, hydatidiform 
moles have been categorized as complete moles 
and partial. CHM is characterized by gross 
hydropic swelling and variable trophoblastic 
proliferation involving the chorionic villi.1,2

 Estrogen-activated receptors regulate 
gene transcription by directly binding to 
deoxyribose nucleic acid (DNA). This ligand-
receptor interaction also drives cellular 
processes via “extra-nuclear” non-genomic 
effects. Two important pathways are switched 
on, i.e. the phosphatidylinositol 3-kinase (PI3K) 
and extracellular signal-regulated kinase 1/2 
(ERK1/2) [also known as p42/p44 mitogen 
activated protein kinase (MAPK)] pathways.3,4 
This signal is important for the proliferation of 
cancer cells.

 Nitric oxide (NO) is a short-lived, 
pleiotropic molecule generated by three isoforms 
of NO synthase (NOS) that plays complicated 
roles in tumor biology.5 NO is synthesized 
from l-arginine and oxygen by four major 
isoforms of NO synthase (NOS): neuronal NOS, 
endothelial NOS (eNOS), inducible NOS (iNOS) 
and, more recently, mitochondrial NOS. eNOS can 
be activated by post-translational modification 
(e.g., phosphorylation by ERK1/2 or PI3K/Akt 
pathways) or by transcription (e.g., NF-κB). 
Depending on the cellular milieu, release of low 
concentrations of NO can modulate cancer-related 
events such as angiogenesis, apoptosis, cell cycle, 
invasion, and metastasis.6–8 An in vivo study shows 
that changes in eNOS levels play a pivotal role in 
eNOS in chronic stress-induced initiation and 
promotion of tumor growth.9 Previous studies 
have shown that eNOS was present in trophoblast 
cells of partial and complete hydatidiform moles 
and in choriocarcinoma.10 Estrogen activates 
eNOS via kinase activation pathway.11 Previous 
studies have demonstrated showed that NO 
and three NOS isoforms have dual roles, i.e., 
promoting cancer cell apoptosis and inhibiting 
cancer cell apoptosis. According to these studies, 

high eNOS expression may be cytotoxic to tumor 
cells, whereas low of eNOS expression may 
have an opposite effect of enhancing the tumor 
growth.12,13 These data indicate that there is a 
relationship between the proliferative effect of 
estrogen with eNOS expression in cancer cells.

 Curcumin is an active natural polyphenol 
derived from the root of Curcuma longa L. and 
has been considered as a great pharmacological 
agent due to its safety and effectiveness in cancer 
treatment.14 Curcumin stimulates apoptosis 
of tumor cell or inhibits the cell proliferation, 
angiogenesis, and metastasis. It also has different 
properties such as anti-inflammatory, antioxidant, 
antimicrobial and wound healing promoting 
agent.15,16 The effects of curcumin are generally due 
to the interactions between curcumin and multiple 
cell-surface receptors or cytokines.17 Till date, no 
study has evaluated the effects of curcumin on the 
trophoblast cells of complete hydatidiform mole. 
Therefore, this study was conducted to investigate 
whether curcumin modulates the proliferation, 
apoptosis, and the characteristics of eNOS 
translocation in the trophoblast cells of a complete 
hydatidiform mole.

METHODS  

 This study was conducted at the 
Laboratory of Cell Culture/Tissue of Faal 
Laboratory, Faculty of Medicine, Universitas 
Brawijaya Malang from June to November 2013.
The study design was simple, non-blinded 
experimental with the analysis performed at 
the end of treatment (post-test control group 
design). This study was approved by the Health 
Research Ethics Committee of the Faculty of 
Medicine of Universitas Brawijaya, Number 400/
LXIII/K.3/302/2013.

Materials
 Human trophoblast cells of a complete 
hydatidiform mole were obtained from a woman 
who met the following criteria: patient with 
a complete hydatidiform mole undergoing 
curettage agreeing to sign the informed consent.

Cell culture
 This in vitro study was conducted using the 
culture of complete molar pregnancy trophoblast 
cells from an complete hydatidiform mole (CHM) 
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patient undergoing curettage. Complete molar 
pregnancy cell cultures were exposed to 17 μg 
estradiol at a dose of 100 μg/ml, perform exposed 
with various doses of curcumin and no exposure, 
the proliferation index was evaluated using 
the 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl 
tetrazolium bromide (MTT) method and apoptotic 
index by terminal deoxynucleotidyltransferase-
mediated nick-end labeling (TUNEL) DNA 
fragmentation labeling method. The apoptotic 
index was evaluated using the TUNEL 
immunohistochemical system, in which the 
nucleus of the cells undergoing apoptosis exhibits 
DNA fragmentation, and by the TUNEL method 
will be detects enzymatically and imparts a brown 
color to the nucleus of apoptotic cells.

 Immediately after curettage, the complete 
hydatidiform mole was washed using normal 
saline and placed in a cord solution obtained 
from newborn bovine serum (NBS), which was 
collected from a calf that was less than 10 days 
old and maintained under cold condition until 
the isolation of trophoblast cells. The trophoblast 
cells were isolated before 12 h after curettage. 
The trophoblast cells was obtained from the 
mole tissue were washed with NS to separate 
from erythrocytes and washed using media 
(M199 (medium) + Pen Strep (antibiotics) + 
l-glutamine + Na2CO3) incubated solution of 
collagenase (type I) 7 mg/10 cc for 2 h in a 
centrifuge tube, a medium in waterbath shaker 
37˚C, centrifuged at 2000 rpm for 7 min, produce 
supernatant and pellet, supernatant removed 
pellet was given medium, re-homogenized, the 
second supernatant and pellet, supernatant was 
removed then pellets added media + fetal bovine 
serum (FBS), incubated in incubators 37˚C and 
5% CO2, observed under microscope (until cell 
grow), perform β-human chorionic gonadotropin 
(HCG) test. This cell suspension was seeded into 
culture wells that had been coated with gelatin. 
After reaching confluency, the cells were divided 
into six replicates, including a control group 
(trophoblast cells exposed to 100 pg/ml of 17-β 
estradiol without exposure to curcumin) and a 
treatment group (trophoblast cells exposed to 
100 pg/ml of 17-β estradiol in the presence of 
curcumin at the following five doses: 50, 100, 
200, 400, and 800 µM. The curcumin doses were 
prepeared using 1 gr of curcumin powder and 
measured using an analytical balance to prepare 
a different concentration.

Analysis of cell proliferation
 In vitro cytotoxicity of curcumin 
against the trophoblast cells of the complete 
hydatidiform mole was evaluated using MTT 
assay.18 The trophoblast cells were seeded at 
a density of 2x103 cells in 96-well plates and 
incubated overnight. Subsequently, the cells 
were exposed to a series of different curcumin 
concentrations. This was followed by incubation 
of the cells  with treatment for 24 and 48 h. At the 
end of this period, the percentage of viable cells 
relative to the untreated control was determined 
on the basis of the mitochondrial conversion of 
MTT to formazan. The results were expressed 
from four measurements as mean±standard 
deviation (SD).

Analysis of cell apoptosis
 Following the manufacturer’s protocol, 
TUNEL staining was conducted using an in 
situ cell death detection kit (Dead End TM 
Fluorometric TUNEL System, Promega, Madison, 
USA) to assess the apoptotic cells in the tumor. 
TUNEL staining is based on the enzymatic 
addition of digoxigenin-nucleotide to the incised 
DNA by recombinant terminal deoxynucleotidyl 
transferase (rTdT). All the five tumor cells in 
each group were sectioned in the TUNEL staining 
tests. In the tumor tissue sections, five equal-
sized areas were randomly chosen and analyzed. 
Then, the apoptotic index was calculated based 
on the number of the TUNEL-positive cells or 
the total number of cells in the five randomly 
selected tumor areas in each tumor sample. This 
analysis was conducted by two independent 
investigators in a blinded manner.19

Immunofluorescence assay
 Immunofluorescence staining was 
conducted to determine the eNOS expression in 
the trophoblast cells. The slides were incubated 
with primary anti eNOS rabbit antibody (1:1000 
dilution; Santa Cruz Biotechnology Inc., USA) and 
mouse antirabbit IgG-FITC (1:1500; Santa Cruz 
Biotechnology Inc., USA) for 1 hour each in dark 
conditions. The visualization and measurement 
of the eNOS expression were conducted using 
confocal laser scanning microscopy (CLSM; 
Olympus Corporation, Tokyo, Japan). Three areas 
of the slides were examined. The cytoplasmic and 
nuclear eNOS expressions were calculated using 
the FluoView software, version 1.7a (Olympus 
Corporation, Tokyo, Japan).
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Statistical analysis
 Data presented using mean value of ± SD 
and differences between the groups were analyzed 
by one-way analysis of variance (ANOVA) using SPSS 
17.0 statistical package. The significant results of 
ANOVA were tested using the post hoc test in which 
P<0.05 was considered to be statistically significant.

RESULTS  
 
 Figure 1A shows the histogram of mean 
± SD of the proliferation index of trophoblast 
model cells in the six groups of curcumin 
dose 50, 100, 200, 400, and 800 µM). Based 
on one-way ANOVA analysis, the proliferation 
index significantly decreased at all doses of 
curcumin compared to the untreated control 
group (p<0.05). Continued with least significant 
difference (LSD) analysis, which is the multiple 
comparison test, obtained the proliferation 
index of trophoblast significantly decreased  
at three highest doses of curcumin and have a 
same ability to decrease the proliferation index, 
compared to 50 µM curcurmin dose and control 
group statistically.

 Figure 1B shows the histogram of mean 
±SD of the apoptotic index in the curcumin-
treated group (50 µM, 100 µM, 200 µM, 400 
µM, and 800 µM). Based on one-way ANOVA 
analysis, the apoptosis index significantly 
increased at all doses of curcumin compared to 
the untreated control group (p<0.05). Same as 
the proliferation index, data analysis continued 
with least significant difference (LSD) analysis, 
obtained the proliferation index of trophoblast 
significantly decreased at three highest 
doses of curcumin and have a same ability to 
decrease the proliferation index, compared to 
50 µM curcurmin dose and control group. Cell 
apoptosis index was highest at 400 μM, thus 
a dose of 400 μM can be considered the most 
optimal dose of curcumin in increasing the 
apoptotis index.

 The eNOS expression was found to 
vary in each group. In control group there 
was activation of eNOS translocation from the 
cytoplasm to the nucleus. The expression of 
eNOS is denoted by the amount of green dots 
displayed after imunofluoresence staining. The 
more the eNOS expression is activated, the more 

greener or brighter or the more amount of green 
dots are displayed.
 
 Figure 2 shows that the tendency of eNOS 
activation in the nucleus is higher than that in the 
cytoplasm (Fig. A). The expression of eNOS  at the 
50 µM dose of curcumin in the nucleus was lower 
than that in the cytoplasm (Fig. B), whichindicated 
that the 50 µM dose of curcumin could deacrease 
the eNOS translocation from the cytoplasm to the 
nucleus in complete hydatidiform mole. In the 
treatment group, the dose of 100μM curcumin also 
decreased the activation of eNOS in the nucleus 
compared to control group (Fig. C). Interestingly, 
there was an increasing trend of eNOS activation 
in the nucleus at the curcumin dose of 200, 400, 
and 800μM (Fig. D,E,F).

Figure 1. A) Proliferation index of trophoblast significantly 
decreased at all doses of curcumin (p=0.001), based on one-
way Anova analysis compared to control group. B) Apoptosis 
index of trophoblast significantly increased at all doses of 
curcumin (p=0.001), based on one-way Anova and LSD post 
hoc analysis compared to control group *p=<0.005
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 Based on one-way ANOVA results, eNOS 
activation is significantly difference in nucleus 
and cytoplasm at all doses of curcumin compared 
to control group (p<0.001). Furthermore, 
multiple comparison tests using LSD showed 
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Figure 2. Cytoplasmic and nuclear eNOS expression in the trophoblast cell culture of complete hydatidiformmole. A) 
Imunofluoresencestaining in control group; B) Imunofluoresence staining in 50 µM group; C) 100µM group; D)200µM; E) 400µM; 
F) 800µM

that the mean eNOS activation in nucleus was 
significantly different in the trophoblast model 
cellswhen compared betweenthe control group 
and the groups treated with curcumin doses of 
50, 100, 200, 400, and 800μM dose. The mean 

Figure 3. eNOS activation in nuclear and cytoplasm significantly difference based on one-way ANOVA analysis compared to 
control group (p<0.05).
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eNOS activation in the nucleus was lowest at 50 
and 100 μM curcumin doses (Figure 3).

 The result of multiple comparison test 
using the LSD showed that eNOS activation in 
the cytoplasm was significantly different at the 
curcumin doses of 50, 100, 200 and 400 μM. 
However, there was no significant difference in 
the mean eNOS activation at 800μM curcumin 
dose compared to that in the control group. Thus, 
treatment with 50, 100, 200, and 400μM curcumin 
doses in trophoblast model cell cultures can 
increase eNOS activation in the cytoplasm. This 
was indicated by a significant increase in mean 
eNOS activation rates in the treatment group 
when compared to that in the control group, 
except at dose 800 μM (Figure 3).

DISCUSSION  

 Curcumin (diferuloylmethane), a yellow 
pigment present in the rhizomes of turmeric, is 
used in cooking in India and Indonesia.20 Curcumin 
regulates the tumor cell growth through multiple 
cell signaling pathways, an antiproliferative agent, 
a survival signal reduction, induces programmed 
cell (apoptosis) to mitochondria and caspases 
activation.21 Estrogen-activated receptors regulate 
gene transcription by directly binding to DNA.

 In this study, only three highest curcumin 
doses significantly decreased the proliferation 
index in the curcumin-treated group compared 
to that in the untreated control group (p<0.05), 
which could regulate tumor cell growth through 
cell proliferation pathway.18 It is hypothesized 
that an antiproliferative effect of curcumin on the 
trophoblast cells of the complete hydatidiform 
mole could be derived from the inhibition of 
nuclear factor of kappa-light-chain-enhancer 
of activated B cells (NF-κB).NF-κB acts as an 
oncogene through its ability to stimulate cell 
proliferation and survival that which can be 
reduced by curcumin.20,21

 Apoptosis is an active and a physiological 
mode of cell death that is commonly restored by 
anticancer agents.22 The results of this study also 
showed that curcumin treatment can regulate 
the growth of the complete hydatidiform mole 
through the cell apoptosis pathway. These results 
were consistent with those of previous studies 

showing that curcumin inhibits the anti-apoptotic 
protein and regulates the pro-apoptotic protein.23 

The inhibitors of NF-κB expose the cancer cells 
to apoptosis.24 A previous study reported that the 
administration of 100 pg of 17-β estradiol could 
increase NF-κB expression in CMH trophoblast 
cells cultures. Extensive research has indicated 
that this NF-κB plays an important role in 
enhancing cell proliferation, among other function, 
by increasing the expression of cyclin-D1, c-myc, 
c-erb, c-fms, MMP-9, growth factors, and p53, and 
it is also involved in carcinogenesis processes. 
Curcumin can decrease cell proliferation directly 
through its effect on the target molecule, as well 
as through resistance to NF-κB.

 eNOS and its participation in combinatorial 
complexes with Estrogen Receptor Beta (ERβ) and 
Hypoxia Inducible Factors (HIFs) that determine 
localized chromatin remodeling in response to 
estrogen (E2) and hypoxia stimuli, resulting in 
transcriptional regulation of genes associated 
with adverse prognosis target genes.25 Moreover, 
estrogen can active eNOS via kinase pathway.11

 In this study, all doses of curcumin 
treatment significantly decreased the nuclear 
eNOS expression compared to that in the 
untreated control group (p<0.05). Interestingly, 
the administration of 200, 400 µM, and 800 µM 
curcumin to the estrogen-treated trophoblast cells 
of the complete hydatidiform mole increased the 
cytoplasmic eNOS expression compared to that in 
the untreated group. This finding indicated that 
the two lowest doses of curcumin significantly 
inhibited eNOS translocation from the cytoplasm 
to the nucleus of complete hydatidiform mole. 
It is hypothesized at the three highest doses of 
curcumin, the localization of eNOS is involved in 
the proliferation and apoptosis of trophoblast 
cells of the complete hydatidiform mole. It 
corresponds with a previous study that showed 
that curcumin affects nuclear apoptosis and 
proliferation.21

 This study has limitations that require 
an advanced research to investigate the effect of 
curcumin in activating the apoptosis cascade, both 
extrinsic and intrinsic. Clinical trial are needed to 
confirm the effect of curcumin in patients with a 
hydatidiform mole. The findings of this study are 
important, indicating that curcumin can be used 
as a complementary therapy in women affected 
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with complete hydatidiform moles and also as a 
chemopreventive agent.

 In conclusion, the high doses of curcumin 
inhibited the proliferation and modulated the 
apoptosis of trophoblast cells induced by estradiol 
in the complete hydatidiform mole through the 
localization of eNOS.
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ABSTRACT

Background: Urinary tract infection in infants is associated with septicemia and genitourinary anomalies. This study was aimed 
at investigating the frequency, clinical signs, and anomalies in infants hospitalized for urinary tract infection.

Methods: This cross-sectional study was conducted on all infants with urinary infection who were hospitalized in the neonatal 
ward of Be’sat Hospital from 2006 to 2015.

Results: Of 79 infants with urinary infection, 62% were male and 87.3% were term infants. The mean age at admission was 
16.62±7.17 days, and the mean weight was 3276±478.23 grams. The most frequent clinical sign and the most common pathogen 
reported were prolonged jaundice (62%) and Escherichia coli (69.6%), respectively. Of the samples, 93.7% were obtained by 
suprapubic aspiration, 23% had leukocytosis, and 2.5% had urosepsis. In urinalysis examination, 81% had pyuria and 19% had 
positive nitrate. Among 25.3% infants who had abnormal ultrasound findings, the most abnormal finding was mild bilateral 
hydronephrosis and 6.3% of the infants had abnormal voiding cystourethrogram (VCUG) in which vesicoureteral reflux was the 
most frequent finding.

Conclusion: It showed that a prolonged jaundice in infants should be considered as a strong factor predicting urinary tract 
infection.

Medical Journal of Indonesia

Clinical Research

Corresponding author: Behnaz Basiri
behnazbasiri@yahoo.com

Keywords: clinical signs, neonates, type of organism, urinary tract infection



Sabzehei, et al.
UTI profile among a hospitalized newborn in Iran 95

Medical Journal of Indonesia

 Urinary tract infection (UTI) is one of the 
most frequent infections among infants. General 
prevalence of UTI among infants is 0.1–10% 
which is 0.1–1% in term infants and up to 10% in 
preterm infants.1 Urinary infection usually occurs 
during the second and third week after the birth 
of term infants. UTI during the initial days after 
the birth is a few even in infants with bacteremia.2 
E. coli is the most frequent pathogen reported 
among term infants, and it constitutes 80% of 
the causes of the infection. Other gram-negative 
bacteria that cause urinary infection such as 
Klebsiella, Proteus, Enterobacter, and Citrobacter. 
Gram-positive bacteria include coagulase-negative 
staphylococcus, Enterococcus, and Staphylococcus 
aureus.3

 The signs and symptoms of urinary 
infection in infants are non-specific and include 
fever in 20–40%, growth failure in 15–42%, 
jaundice in 3–41%, vomiting in 9–4%, and 
diarrhea in 3–5%.4 Prematurity, low birth weight, 
uncircumcised, and urinary tract anomalies are 
the most important risk factors of urinary tract 
infection in infants.5-7 Diagnosis of urinary tract 
infection is based on positive urine cultures 
obtained from suprapubic samples or bladder 
catheter, in which suprapubic aspiration of bladder 
is the most reliable technique of diagnosis.8,9 UTI 
in infants is very important because it has no 
specific signs.

 Furthermore, there is a possibility of 
urinary tract abnormalities as a background 
of the disease. If these abnormalities were 
untreated, they will lead to a long-term 
complication such as high blood pressure and 
kidney failure. Considering the significance of 
the aforementioned facts, this study was aimed 
at investigating the prevalence, clinical signs, and 
anomalies in infants hospitalized for UTI.

METHODS

 This study was carried out in a 
retrospective and descriptive cross-sectional 
method in all infants who were hospitalized 
from 2006 to 2015 in the neonatal ward of 
Be’sat Hospital in Hamedan due to UTI. The 
variables included the age, sex, weight at 
admission, gestational age, clinical signs, method 
of obtaining urine samples, laboratory results, 

imaging and ultrasound findings, and the mean 
duration of treatment until negative urine 
culture. UTI was defined if there was any number 
of microorganisms in suprapubic samples 
or more than 1,000 microorganisms in unit 
samples of urine obtained by catheters. Complete 
information of all the infants was extracted from 
the hospitalized profiles, and they were recorded 
in a separate questionnaire. Results of complete 
blood count (CBC), blood culture, ultrasound 
findings, and VCUG of the urinary system were 
also recorded in a predesigned list. 

Ethical consideration
 The study has been approved by the Ethics 
Committee of Hamedan University of Medical 
Science, No. P/4201/9/35/14. 

Statistical analysis 
 All the collected data were analyzed based 
on chi-square and two-independent-samples 
t-test using Statistical Package for the Social 
Sciences (SPSS) 19. In all the aforesaid tests, the 
significance level was less than 0.05.

RESULTS

 Out of 3,291 infants admitted to the 
neonatal ward during the study period, 79 (2.3%) 
infants had urinary tract infection. The most 
frequent clinical sign and the most frequent 
organism causing the infection were prolonged 
jaundice (62%) and E. coli (69.6%), respectively. Of 
the samples, 93.7% were provided by suprapubic 
aspiration, 23% had leukocytosis above 20,000 
u/L, and 2.5% had positive blood culture similar 
to organisms causing urinary infection. Among 
infants, 25.3% had abnormal ultrasound findings. 
The most abnormal finding was mild bilateral 
hydronephrosis, and 6.3% of the infants had 
abnormal VCUG in which vesicoureteral reflux 
was the most frequent finding.

DISCUSSION

 UTI is one of the most important clinical 
problems in infancy that early diagnosis and 
appropriate treatment are very important 
because if the infection is untreated, it will lead 
to high blood pressure, recurrent infections, 
and kidney failure.10,11 This study showed that 
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the most frequent clinical signs in infants with 
urinary tract infection were prolong jaundice, 
fever, nausea and vomiting, and poor feeding, 
respectively. In Nickavar’s study,12 the most 
frequent signs were jaundice, irritability, poor 
feeding, vomiting, lethargy, fever, and tachypnea. 
Hosseini et al13 found that the most frequent signs 
were jaundice, irritability, poor feeding, lethargy, 
vomiting, fever, tachypnea, and diarrhea. The 
results of this study were consistent with the 
aforementioned studies. Although fever was 
the most frequent sign of urinary tract infection 
among infants in the study conducted by Youssef 
et al11 and Littlewood et al,14  it seems that 

prolonged jaundice had been a clue to evaluate 
the infants for urinary tract infection.

 The majority of the infants in this study 
were male although there was no statistically 
significant difference between the sexes, which 
was consistent with the findings of studies 
conducted by Nickavar et al,12 Bonadio et al,3 
Sharif et al,15 Khalesi et al,16 and Hematyar et al,17 
as 75%, 73%, 68%, 60%, and 58%,  respectively. 
UTI is more common in male infants, especially 
uncircumcised male compared to female infants, 
whereas at higher age, urinary  tract infection is 
more common in females.18 Our study showed 
that there was no significant relationship between 
maternal diseases and  urinary tract infection in 
infants, which was consistent with the study of 
Hemmatyar et al15 and Garcia et al4 However, the 
study conducted by Youssef et al11 was associated 
with premature rapture of membrane.

 In this study, 97.3% of the urine culture 
samples had been obtained by suprapubic 
aspiration which was the standard method for 
providing urinal cultures, and it was consistent 
with the findings of other studies.19 The initial 
laboratory tests in infants with urinary tract 
infection included a complete blood count and 
urinalysis. However, these tests were not sensitive 
enough to detect urinary tract infection.20 In 
Bonadio’s study,3 40% of infants had peripheral 
blood leukocytosis, and urine dipstick was positive 
for leukocyte esterase and/or nitrate in 79% of 
cases. This study also showed that 23% of the 
infants had peripheral blood leukocytosis which 
was similar to the study previously mentioned. 
Moreover, the differences in amounts were due 
to the fact that in this study, leukocytosis was 
considered to be higher than 20.000 u/L and in 
Bonadio’s study,3 it was higher than 15.000 u/L. In 
the study conducted by Nickavar et al,12 27.5% of 
infants had leukocytosis higher than 13.000 u/L.

 In the present study, 2.5% of the infants 
had positive blood cultures with the same 
pathogen of urinary tract infection (E. coli). 
Downey et al21 found that the incidence was 
13% which was more than the findings of this 
study and the reason for it lied in investigating 
preterm infants; however, in the current study, 
most of the infants were term, and it was 
clarified that simultaneous prevalence of sepsis 
in preterm infants was more than that in term 

Variable Number %
Sex
      Male 49 62
      Female 30 38
Gestational age
      Term 69 87.3
      Preterm 10 12.7
Mean weight on admission (gr) 3276 ± 478.23
Mean age at admission (day) 16.62 ± 7.17
Maternal diseases
      Yes 10 12.7
      No 69 87.3
Urine collection method
      Foley catheters 5 6.3
      Suprapubic aspiration 74 93.7
Pathogens
      E. coli 55 69.6
      Klebsiella 22 27.8
      Citrobacter 2 2.5
Clinical signs
      Jaundice 49 62
      Fever 25 31.6
      Nausea and vomiting 3 3.8
      Poor feeding  2 2.5
Pyuria 64 81
Nitrite positive urine 15 19

White Blood Cells count
(WBC>20000 u/L) 18 23

Simultaneous positive
blood culture (urosepsis) 2 2.5

Abnormal ultrasound findings 20 25.3
Abnormal VCUG 5 6.3

Table 1. Characteristics of infants with urinary tract infec-
tion

http://mji.ui.ac.id
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Variable
Ultrasound findings

p-valueNormal
(n=59) 

Abnormal
(n=20)

Sex
      Male 22 8 0.829
      Female 37 12
Gestational age
      Term 50 19 0.233
      Preterm 9 1
Mean weight on admission (gr) 3.300±509 3200±373 0.441
Mean age at admission (day) 16±6.8 18.3±7.8 0.214
Maternal diseases
      Yes 9 1 0.233
      No 50 19
Urine collection method
      Foley catheters 1 4 0.004
      Suprapubic aspiration 58 16
Pathogens
      E. coli 41 14 0.697
      Klebsiella 16 6
      Citrobacter 2 0
Clinical signs
      Jaundice 38 11 0.663
      Fever 17 8
      Nausea and vomiting 2 1
      Poor feeding  2 1
Pyuria 52 12 0.006
Nitrite positive urine 7 8 0.725
White Blood Cells count (WBC>20000) 3 0 0.304
Simultaneous positive blood culture (urosepsis) 2 0 0.404
Abnormal VCUG 2 3 0.065

Table 2. Comparison of infant's characteristics with ultrasound findings

infants. In the study conducted by Bonadio et 
al,3 4% of infants with urinary tract infection 
had positive simultaneous blood cultures which 
were consistent with the findings of the present 
study. None of the infants with urinary infection 
had positive simultaneous blood cultures in the 
study carried out by Hosseini et al13 and Nickavar 
et al.12

 Urinary tract abnormalities were 
observed in 25%–50% of infants and children 
with urinary tract infection, and the most frequent 
abnormalities were mild hydronephrosis and 
pelvis ectasia.22,23 Major abnormalities like 
severe hydronephrosis and vesicoureteral reflux 

were observed in 5%–10% of infants with 
urinary tract infection.18 In the present study, 
25.3% of the infants had abnormal ultrasound 
findings, in which the most frequent one was 
mild hydronephrosis. In VCUG, 6.3% had 
abnormalities, and the most frequent one was 
mild bilateral vesicoureteral reflux. In the study of 
Boskabadi et al,24 32% of the infected infants had 
abnormal ultrasound findings, and 50% of them 
had vesicoureteral reflux. Hosseini et al13 reported 
that 40% of the infants had abnormal ultrasound 
findings, and 20% of them had abnormalities in 
VCUG. Sastre et al25 showed that 37.1% of the 
infants had abnormalities in ultrasound, and 
20% of the infants had abnormalities in VCUG. 



98
Med J Indones

Vol. 27, No. 2, June 2018

Table 3. Comparison of infant's characteristics with gestational age group

Variable
Gestational age

p-valueTerm
(n=69) 

Preterm 
(n=10)

Sex
      Male 24 6 0.125
      Female 45 10
Mean weight on admission (gr) 3360±450 2700±169 0.000
Mean age at admission (day) 15.8±7 22.2±5.4 0.005
Maternal diseases
      Yes 10 0 0.198
      No 59 10
Urine collection method
      Foley catheters 4 1 0.610
      Suprapubic aspiration 65 9
Pathogens
      E. coli 46 9 0.319
      Klebsiella 21 1
      Citrobacter 2 0
Clinical signs
      Jaundice 41 8 0.154
      Fever 24 1
      Nausea and vomiting 3 0
      Poor feeding  1 1
Pyuria 55 9 0.438
Nitrite positive urine 14 1 0.731
White Blood Cells count (WBC>20000) 3 0 0.501
Simultaneous positive blood culture (urosepsis) 2 0 0.586
Abnormal ultrasound findings 19 1 0.233
Abnormal VCUG 4 1 0.610

Bonadio et al3 also reported 47% had ultrasound 
abnormalities, with the most frequent one being 
mild hydronephrosis. Nickavar et al12 found that 
37.5% of the infants had abnormal finding, with 
the most frequent one being mild hydronephrosis 
which shows the consistency of the present study 
with the findings and sources in other studies.

 In this study, the most frequent 
organisms causing urinary infection were E. 
coli, Klebsiella, and Citrobacter, respectively. 
Moreover, in the study carried out by Hosseini et 
al13 the most frequent organisms causing urinary 
infection were E. coli, Klebsiella, Enterobacter, 
and Citrobacter, respectively. Bonadio et al,3 
found that the most frequent organisms causing 
urinary infection were E. coli, Klebsiella, and 
Enterococcus. In Nickavar’s study,12 the organisms 

causing the infection were E. coli, Klebsiella, 
Enterobacter, and Enterococcus, respectively. In 
the study conducted by Hematyar et al,17 Khalesi 
et al,16 Eghbalian et al,26 Huang et al,27 and Crain 
et al,28 the most frequent cause of infection was 
E. coli which was consistent with the findings of 
the present study.

 Although urinalysis on adult predicts 
urinary infection, it is not sensitive and specific 
enough to diagnose urinary tract infection 
in infants.29 In the present study, 81% of the 
infants had pyuria in their urine test, and 19% 
had positive nitrate. In the study conducted by 
Rahman et al,30 71.4% of the infants with urinary 
infection had pyuria in their urine test. Bonadio 
et al3 found that the amount of leukocyte esterase 
and positive nitrate in urine dipstick test was 

http://mji.ui.ac.id
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79%. In the study by Bachur et al,31 which studied 
the sensitivity and specificity of urine analysis 
test in detecting urinary tract infection, the levels 
of sensitivity and specificity were 82% and 92%, 
respectively. Hosseini et al13 reported that 85% of 
the infants with urinary tract infection had pyuria 
in their urine test. Boskabadi et al24 showed that 
leukocyturia and/or bacteriuria were observed in 
60% of the infants with urinary infection.

 The limitation of our study was the small 
number of cases. This might be due to the low 
incidence of the urinary tract infection in infants. 
However, this study can be a baseline for an 
epidemiology of UTI in infants in Iran.

 In conclusion, the incidence of UTI in 
infants is low, with E. coli as the most frequent 
pathogen. A prolonged icterus is the most 
frequent sign of urinary infection in infants.
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ABSTRACT

Background: Dengue has emerged as a global public health problem, about 500,000 affected patients of 50–100 million cases 
will develop severe dengue infection. Therefore, early identification of severe dengue infection symptoms can save a patient’s life. 
The 2009 WHO dengue infection classification proposed seven warning signs to identify the risk of severe dengue. This study was 
conducted to predict the severity of dengue infection based on the number of warning signs.

Methods: This was a diagnostic study conducted with a retrospective analytic observation of patients admitted to Adam Malik 
hospital with a diagnosis of dengue infection from January 2014–May 2016. The association between warning signs and severe 
dengue infection was analyzed using logistic regression. We also analyzed the sensitivity, specificity, positive predictive value and 
negative predictive value.

Results: Of 140 patients who fulfilled the research criteria were collected from the medical records. The patients were classified 
as severe dengue (n=28) and nonsevere dengue (n =112). The warning signs that were associated with severe dengue were 
persistent vomiting (p<0.05, OR 31.9, 95%CI), fluid accumulation (p<0.05, OR 22.4, 95%CI), mucosal bleeding (p<0.05, OR 9.1, 
95%CI), lethargy (p<0.05, OR 43.1, 95%CI). After analyzing the diagnostic tests, the combination of three or more warning signs 
showed that sensitivity of 92.9%, specificity of 78.6%, positive predictive value of 52%, negative predictive value of 97.7% was 
found to be associated with a severe dengue infection.

Conclusion: The combination of three or more warning signs showed a high sensitivity and specificity for predicting a severe 
dengue infection.
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 Dengue infection has emerged as a 
worldwide public health problem. It has been 
estimated that of 50–100 million patients with 
dengue infection, and approximately 500,000 
patients would develop severe dengue infection 
requiring hospital treatment. Dengue infection 
frequently affects children, causing death in 2.5% 
of them.1 It has been reported that of 65,725 
patients with dengue hemorrhagic fever (DHF), 
and 597 had died in Indonesia in the year 2011.2 
In North Sumatera, the number of patients with 
dengue was 4367, with an incidence rate of 33 
per 100,000 population in 2012.3

 Several diagnostic examinations are 
available for diagnosing dengue infection; however, 
predicting the outcome of the infection remains 
a challenge for clinicians. Early identification 
of several symptoms that can predict severe 
dengue (SD) infection can save patients’ life 
through early treatment of the disease and more 
intensive monitoring.4 In 2009, the World Health 
Organization (WHO) revised the classification of 
dengue infection and proposed seven warning 
signs that can be used to identify whether the 
infection is at risk of SD infection.5,6 The warning 
signs indicating a potentially SD infection consist 
of abdominal pain, persistent vomiting, clinical 
fluid accumulation, mucosal bleeding, lethargy, 
hepatomegaly, and increased hematocrit with a 
decreased platelet count.4,7,8 These warning signs 
were found to have practical value in the next case 
management of dengue infection.4

 Several studies conducted in Indonesia, 
especially in children, have determined the factors, 
signs, and predictors responsible for causing 
SD.9,10 However, those were not diagnostic studies 
and thus did not assess the seven warning signs 
that were suggested by the 2009 WHO guidelines 
as the dependent variable to identify patients at 
risk of SD. This study was conducted to predict the 
severity of dengue infection in children according 
to the number of warning signs.

METHODS

Study design and sample
 A diagnostic study was developed by 
collecting secondary data from the medical records 
of patients who were diagnosed with dengue 
infection based on International Classification of 

Diseases (ICD) 10 from January 2014 to May 2016 
at H. Adam Malik General Hospital. The inclusion 
criteria were as follows: children aged <18 years 
who were diagnosed with either dengue fever, 
DHF, or dengue shock syndrome; serological 
confirmation of IgG and IgM anti-dengue and/
or NS1 antibody; and a complete medical record. 
Patients with hematologic disease or malignancy 
and treatment history of consuming drugs that 
suppress bone marrow were excluded. The 
minimal sample size sufficient for statistical 
analysis was 140 children, with an alpha value 
of 5% (0.05) and a power of 95% (0.95%). This 
study was approved by Health Research Ethical 
Committe Faculty of Medicine Universitas 
Sumatera Utara/H Adam Malik General Hospital 
with number 254/KOMET/USU/2016.

Data collection procedure
 Data were collected from the medical 
records included age, sex, nutritional status, 
clinical symptoms, including body temperature 
(axillary), duration of fever, headache, joint 
pain, retro-orbital pain, skin redness, petechiae, 
shortness of breath, abdominal pain, nausea, 
vomiting, persistent vomiting, edema, ascites, 
mucosal bleeding, severe bleeding, awareness, liver 
enlargement, signs of shock, positive tourniquet 
test, blood pressure, hematocrit, platelet count, 
leukocyte count, aspartate aminotransferase 
(AST) or alanine aminotransferase (ALT) > 1000 
IU/l level, impaired organs such as heart and 
kidneys, and results of chest X-ray and abdominal 
ultrasound. Subjects were grouped into SD and 
nonsevere dengue (NSD) based on the 2009 
WHO classification. Severe dengue infection 
symptoms were severe plasma leakage (shock, 
fluid accumulation with respiratory distress), 
severe bleeding, and severe organ disorders such 
liver (ALT and AST ≥1000 IU/l), CNS (impaired 
consciousness), heart, and other organs.

Warning signs
 The following definitions were used 
for each of the warning signs. Abdominal pain 
was defined as abdominal tenderness and 
continuous pain (not intermittent), diffuse on 
some occasions. Persistent vomiting was defined 
as more than three episodes of vomiting in 12 
h. Fluid accumulation was defined based on a 
pleural effusion and clinically diagnosed ascites, 
confirmed by an imaging study (ultrasound for 
ascites, gallbladder wall thickening, and pleural 
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effusion, and/or X-ray for pleural effusion).  
Mucosal bleeding was defined as bleeding gums or 
conjunctiva; epistaxis; vaginal bleeding; bleeding 
from the digestive, respiratory, or urinary system 
(kidneys). Mucosal bleeding was defined as 
that from the respiratory, vaginal, digestive, 
conjunctival, and the urinary tract. Lethargy was 
evaluated as an alteration of consciousness with 
a Glasgow score of <15 or a Blantyre score of <5. 
Hepatomegaly was defined based on the liver edge 
palpation (done by a clinician) of >2 cm below 
the costal margin. Increased hematocrit was 
defined as concurrent with a rapid decrease in 
platelet count together with a decrease of 10,000 
platelets/mm3 in 24 h with respect to previous 
measurement or concurrent with a platelet count 
of 100,000 cells/mm3.8

Statistical analysis
 The data were entered, processed, and 
analyzed using SPSS version 17.0. The analysis 
involved calculation of sensitivity, specificity, 
positive predictive value, and negative predictive 
value of warning signs to detect SD and NSD. Logistic 
regression and receiver operating characteristic 
(ROC) curve were used to assess sensitivity and 
specificity. Chi-square test or Fisher’s exact test 
was used to compare the differences between the 
two groups, as appropriate.

RESULTS

 The data of 199 medical records of 
patients diagnosed with dengue infection from 
January 2014 to May 2016 met the ICD 10 criteria 
(A90-dengue fever, A91-DHF A91, A910-dengue 
with shock). After selection, 140 samples were 
found to fulfill both the inclusion and exclusion 
criteria. Of these samples, there were 28 (20%) 
with SD infection as shown in table 1.

 As shown in Table 2, the warning signs, 
including persistent vomiting, clinical fluid 
accumulation, mucosal bleeding, lethargy, and 
hepatomegaly, were significantly associated with 
SD according to the bivariate analysis. In the 
multivariate analysis, persistent vomiting, clinical 
fluid accumulation, mucosal bleeding, and lethargy 
were found to be significantly associated with SD.

 Although only four of five variables 
showed statistical significance, we included all five 

Characteristics
NSD

(n = 112) 
(%)

SD
(n = 28 ) 

(%)

Age range (years)
      0–5 22 (19.6) 14 (50)
      6–10 35 (31.2) 7 (25)
      11–15 35 (31.2) 6 (21.4)
      16–18 20 (17.8) 1 (3.5)
Sex
      Male 63 (56.2) 11 (39.2)
      Female 49 (43.7) 17 (60.7)
Nutritional status
      Obesity 12 (10.7) 4 (14.2)
      Overweight 12 (10.7) 1 (3.5)
      Normoweight 58 (51.7) 20 (71.4)
      Moderate malnutrition 29 (25.8) 3 (10.7)
      Severe malnutrition 1 (0.8) 0 (0)
Temperature on admission
      Hyperpyrexia (T > 40°C) 25 (22.3) 4 (14.2)
      Febrile (T > 38°C) 11 (9.8) 4 (14.2)
      Normal 76 (67.8) 16 (51.1)
      Hypothermia (T < 36.5°C) 0 (0) 4 (14.2)
Duration of fever in days
      ≤3 25 (22.3) 1 (3.6)
      4–5 73 (65.1) 18 (64.3)
      6–7 14 (12.5) 9 (32.1)
Discharged
      Transferred outpatient 105 (93.7) 20 (71.4)

      Discharge against medical 
      advice 7 (6.2) 1 (3,5)

      In-hospital mortality 0 (0) 7 (25)

Table 1. Characteristics of subjects

in the analysis to assess whether the combination 
of these variables performed well in diagnosing 
SD. Table 3 shows that the combination of the 
three, four, and five warning signs resulted in the 
diagnostic probabilities of SD infection of 32.1%, 
64.3%, and 92.8%, respectively.

 The ROC curve depicted in figure 1 
shows the area under the curve (AUC) of three 
warning signs that performed well in detecting 
SD infection. The sensitivity of AUC was 92.9%, 
with a specificity of 78.6%, a positive predictive 
value of 52%, a negative predictive value of 

NSD=nonsevere dengue; SD=severe dengue
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97.7%, a positive likelihood ratio of 4.31, and a 
negative likelihood ratio of 0.09 in three or more 
warning signs.

DISCUSSION

 Warning sign is an early indication for 
identifying the risk of SD, and starting early 
intravenous fluid replacement can lead to a better 
prognosis.10 Abdominal pain is the most frequent 
symptom of warning sign in dengue infection, and 
consistent with the present study which showed 
that 68 patients (59.5%) had complaints of 
abdominal pain. Vomiting was the most frequent 
clinical symptom. This is a popular symptom that 
can be easily recognized and monitored even by the 
patients. When the vomiting signs were compared 
between the groups with or without dengue and 
with or without warning signs (D/DWS) versus 
those with SD, the severe dengue group had a 
significantly higher prevalence of vomiting signs and 
also a higher median number of vomiting episodes.11 

Table 2. Bivariate and multivariate analyses of warning signs with the severity of dengue infection

*Chi-square test; †Fisher’s exact test; NSD=nonsevere dengue; SD=severe dengue

Warning sign
Bivariate analysis Multivariate analysis

NSD
(n = 112)

SD
(n = 28) p OR 95% CI p

Abdominal pain 55 55 0.8* - - -
Persistent vomiting 15 15 <0.001* 31.9 4.5 - 225.9 0.01
Fluid accumulation 20 20 <0.001* 22.8 3.9 - 130.9 0.01
Mucosal bleeding 37 37 <0.001* 9.1 1.6 - 48.9 0.01
Lethargy 4 4 <0.001† 43.1 5.5 - 336.9 0.01
Hepatomegaly 9 9 <0.001* 7.1 0.1- 4.3 0.7
Increased hematocrit with decrease platelet count 30 30 0.35 * - - -

Number of 
warning signs

NSD 
(n=112) (%)

SD 
(n=28) (%)

0 19 (16.9) 0 (0)
1 42 (37.5) 0 (0)
2 27 (24.1) 2 (7.1)
3 22 (19.6) 9 (32.1)
4 2 (1.7) 9 (32.1)
5 0 (0) 8 (28.6)

Table 3. The number of warning signs for diagnosing the se-
verity of dengue infection

Vuong et al11 reported that persistent vomiting is 
as an early sign for the detection of SD infection. It 
showed that the frequency of vomiting signs was 
significantly higher among patients in the SD group 
(92%, 11/12) than among patients in the D/DWS 
group (49%, 33/67), and the median number of 
vomiting episodes per day was also significantly 
higher in the SD group (2.5, range: 2–3) than in the 
D/DWS group (0, range: 0–2). Furthermore, the 
study found that persistent vomiting was associated 
with the development of SD in 54% of the patients 
(OR 12.0), and the number of two or more vomiting 
episodes per day while predicting SD among the 
D/DWS group of patients showed good sensitivity 
(92%) and specificity (52%).11

 
 Shock with or without respiratory 
distress has been reported to be the most frequent 

Figure 1. ROC curve for three warning signs for detecting se-
vere dengue infection
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complication in patients with SD that was caused 
by a clinical fluid accumulation.9 In the present 
study, clinical fluid accumulation was found in 20 
patients with NSD infection and 21 patients with 
SD infection. Similarly, Jayaratne et al5 reported 
that fluid accumulation was associated with SD 
(OR 2.94) and was found in 21 cases of NSD and 
11 cases of SD infection.

 Mucosal bleeding is a manifestation that 
is found in patients with mild to SD infection and 
potentially severe infection.12 Leo et al6 showed 
that mucosal bleeding was commonly found in 
patients with dengue infection (75.9% of cases), 
with a sensitivity of 98% for the detection of 
SD. Meanwhile, in the present study, although 
it found fewer cases of mucosal bleeding 
(42.14%, 59/140), there was still a significant 
association between mucosal bleeding and SD 
(OR 9.1). Therefore, these results indicated that 
the presence of mucosal bleeding is a sign for 
detecting SD infection, which is consistent with 
the 2009 WHO criteria.

 In the present study, hepatomegaly 
was found to be associated with the incidence 
of SD infection. Nevertheless, after the logistic 
regression analysis, this association was 
diminished. However, Ledika et al9 reported that 
hepatomegaly was significantly associated with 
the incidence of SD (OR 21.72, 95% CI 7.73–
61.01). Hepatomegaly occurs in dengue infection 
due to the direct involvement of the dengue virus 
in the liver. Pothapregada et al13 also reported a 
significant association of hepatomegaly with SD 
infection (OR 4.3) and shock (81%). It showed 
that hepatomegaly is a risk factor for shock in 
children, as well as for SD virus infection.13

 Rigau-Perez et al14 reported that there is a 
high incidence (17%) of impaired consciousness 
during dengue infection. Impaired consciousness 
is associated with high mortality and impaired 
organ disorders.15 This study showed that lethargy 
is a warning sign that primarily contributed to the 
incidence of SD (OR 43.1). Woon et al16 in Malaysia 
also reported that lethargy is a warning sign often 
occurring in children with SD (62.5%, p=0.014). 
This finding is in accordance to the fact that 
lethargy is a well-established warning sign that 
contributes to the risk of SD infection and dengue 
deaths, as reported in Singapore that shock was 
the commonest cause of death, followed by organ 

impairment (71.4% with acute renal impairment, 
57.1% with impaired consciousness, and 53.6% 
with severe hepatitis).14

 This study showed that increase in 
hematocrit concurrent with a rapid decrease 
in platelet count was not associated with SD 
infection. Similarly, Carrasco et al17 reported that 
increase in hematocrit concurrent with a rapid 
decrease in platelet count was not significantly 
associated with SD (2%, 2/96 cases, p=0.42). 
Concurrent increase in hematocrit and a rapid 
decrease in platelet count are significant in 
predicting severe hemorrhage and severe 
plasma leakage. Good predictors of DHF were 
not necessarily good predictors of SD infection. 
Carlos et al18 found that increase in hematocrit 
and low platelet count were significant in the 
DHF group (p<0.001), but these factors were not 
significant predictors of SD infection. Jayaratne 
et al5 reported that a platelet count of <20,000 
was significantly associated (p=0.001) with 
SD infection (OR 1.632 to 455.2). The time the 
platelet counts dropped to <20,000 cells/mm3 
that in those critical phase can be life threatening 
or even death. However, platelet counts alone did 
not appear to have a good discriminatory value in 
predicting the severity of dengue infection.

 There were 28/114 (20%) cases of SD 
infection in this study. This was relatively similar 
to a previous study in Bandung (24.6%),9 but 
slightly higher than that reported in Surabaya 
(15.9%).10 The difference in the severity of dengue 
infection might be influenced by several factors, 
including host and viral factors. The interactions 
among viral, host, and epidemiological risk factors 
are the determinants of the occurrence of DHF 
epidemics. Viral factor implies strain virulence, 
serotype, while host factors include race, age, 
sex, nutritional status, secondary infection, and 
host response. Epidemiological risk factors 
include the number of susceptible individuals, 
high vector density, broad viral circulation, and 
hyperendemicity.19

 In the present study, the logistic regression 
analysis showed that the presence of five warning 
signs was significantly associated with SD 
infection (p<0.05), including persistent vomiting, 
clinical fluid accumulation, mucosal bleeding, 
lethargy, and hepatomegaly. However, after the 
multivariate analysis, only persistent vomiting, 
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clinical fluid accumulation, mucosal bleeding, 
and lethargy were significantly associated with 
SD infection. Andrade et al20 in Brazil reported 
that mucosal bleeding, persistent vomiting, and 
severe abdominal pain were associated with 
SD infection. Alexander et al21 reported that 
abdominal pain, mucosal bleeding, and decreased 
platelet count were significantly associated with 
SD infection.

 The 2009 WHO dengue classification 
showed a sensitivity of 92.1% and a specificity of 
78.5% to detect SD infection.8 This study showed 
that the cutoff point of the number of warning 
signs for detecting SD infection was three or more 
warning signs, with a sensitivity of 92.9% and a 
specificity of 78.6%. Win et al22 also reported that 
the presence of three or more warning signs is 
associated with SD infection. Similarly, Thein et 
al4 reported that the presence of three or four 
warning signs has a high specificity (95%–98%) 
in detecting SD infection. Jayaratne et al5 found 
that the presence of five or more warning signs 
was significantly associated with SD infection 
(OR 5.14), whereas the presence of two or less 
warning signs significantly reduced the risk of SD 
(OR 0.45). This difference is due to the category 
increase in the hematocrit concurrent with a 
rapid decrease in platelet count, wherein two 
categories were used in the study of Jayaratne et 
al.5

 The limitation of this study is that secondary 
data collected from the medical records were 
used as a source of information, which are often 
incomplete and inaccurate. Several studies have 
reported different results because several factors 
affecting SD were not analyzed in this study, such as 
virulence, assessment of warning signs according to 
febrile duration at admission to hospital, and others. 
However, this study had a sufficient sample size for 
the distribution of patients with SD infection similar 
to some regions in Indonesia and can be a reference 
for further research.

 This study developed an easily 
implementable predictive tool based on the 
presence of three or more warning signs. This 
tool can be used to identify SD infection at 
admission, thereby facilitating the initiation 
of early intervention and frequent monitoring, 
which could help in saving the patient’s life and 
reducing complications and the risk of death.

 In conclusion, three or more early 
warning signs in patients with dengue can help in 
the identification of severe infection at admission 
with high sensitivity, which may help save 
patients’ life and avoid complications.
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ABSTRACT

Background: Perineal tear is the most common complication after vaginal delivery. Pill-rolling test is a widely used clinical 
evaluation method to determine the degree of perineal tear. However, the evaluation results of anal sphincter complex (ASC) 
differ between clinical examination and 2D/multislice transperineal ultrasonography (TPUS). This study aims to describe 
measurement variation between these modalities.

Methods: This cross-sectional study was conducted at Cipto Mangunkusumo Hospital from November 2015 to May 2016. 
Subjects were primiparous women after vaginal delivery. Clinical examination using pill-rolling test was performed to determine 
the degree of perineal laceration. Suture was conducted accordingly. The subjects were subjected to 2D/multislice TPUS 72 hours 
after delivery to evaluate the integrity of internal and external anal sphincters. Data were collected and analyzed to determine 
compatibility between these examinations.

Results: Among 70 prospective primiparous women, five were excluded due to unavailability to undergo 2D/multislice TPUS 
72 hours after delivery. The mean duration to perform 2D/multislice TPUS was 4.5 minutes, and pain was tolerable during the 
examination. The compatibility values of clinical examination with 2D and multislice TPUS were 0.98 and 0.93, respectively, with 
Cohen’s kappa of 0.92 (95% CI 0.81–1.00) and 0.79 (95% CI 0.58–0.99), respectively.

Conclusion: Clinical examination is compatible with 2D/multislice TPUS for determining the degree of perineal tear after vaginal 
delivery.
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 Women may experience anatomical changes 
in the anal sphincter after vaginal or cesarean 
delivery.1,2 Perineal tear is the most common 
complication after vaginal delivery. A prospective 
study showed that the prevalence of occult obstetric 
anal sphincter injuries (OASIS) is 20–41%. About 
85% of women had perineal tear during vaginal 
delivery,4 and 0.6–36% of the population 
experienced anal sphincter injury due to labor 
process.5 Therefore, accurate and acceptable 
imaging options must be developed for evaluating 
the anal sphincter complex (ASC). At present, pill-
rolling test is a widely used clinical evaluation 
method to determine the degree of laceration on 
perineum. The ASC evaluation result may differ 
between clinical examination and 2D/multislice 
transperineal ultrasonography (TPUS).

 Several methods can be used to 
assess perineal laceration and determine anal 
sphincter injury; these methods include clinical 
examination of the vagina and rectum (pill-
rolling test), magnetic resonance imaging (MRI), 
and ultrasonography (US). Previous studies 
suggested endoanal ultrasonography (EAUS) as 
the “reference standard” for evaluating the ASC.6,7 
Misidentification and misclassification of the 
degree of perineal tear will cause complications, 
including flatus and fecal incontinence, voiding 
dysfunction, sexual dysfunction, perineal pain, 
and rectovaginal fistula.8 However, recent studies 
indicated that the ASC can be reproducibly 
evaluated with TPUS.7,9 Although TPUS is widely 
used to accurately detect anal sphincter defects, 
clinical assessment still plays an important 
role in diagnosis and determination of future 
management procedures.

 To date, no study has compared the 
compatibility of clinical examination with 2D/
multislice TPUS for determining the degree of 
perineal tear of women after vaginal delivery 
in Indonesia. This study aims to assess the 
agreement between clinical examination and 
2D/multislice TPUS in determining the degree of 
perineal tear after vaginal delivery.

METHODS

 
 This cross-sectional study employed 
consecutive sampling design and given ethical 
approval (No.1120/UN2.F1/ETIK/2015) by 

the Ethical Committee of Cipto Mangunkusumo 
Hospital. The study was conducted at 
Obstetrics and Gynecology Department of 
Cipto Mangunkusumo Hospital in Jakarta 
from November 2015 to May 2016. Data were 
prospectively collected from clinical examination 
and 2D/multislice TPUS.

 Primiparous women after vaginal 
delivery (18–40 years old) were recruited. The 
exclusion criteria were as follows: history of 
anal/perineal surgery, inability to perform TPUS, 
and inconclusive TPUS result. Labor and delivery 
information, patient characteristics, and data 
on perineal laceration were obtained. Women 
with second-degree laceration were evaluated 
by a second examiner. Third- and fourth-degree 
lacerations were repaired at delivery by using 
standard methods. Clinical examination was 
performed using the standard pill-rolling test. By 
palpation, the examiner simultaneously inserted 
the index finger into the anus and the thumb 
in the vaginal canal and applied pill-rolling 
movement to evaluate the thickness and integrity 
of the perineal tissue. Women detected with anal 
sphincter defect was subjected to a standard 
repair methodology, which included identification 
and repair of internal anal sphincter (IAS) by 
using PGA 3.0 suture in horizontal mattress 
manner and repair of external anal sphincter 
(EAS) by using PGA 2.0 suture in an end-to-end or 
overlapping manner depending on the degree of 
perineal laceration.10-12

 All patients underwent 2D/multislice TPUS 
72 hours after delivery, and the sonographer was 
unaware of the patient’s mode of delivery and the 
degree of perineal laceration. All 2D/multislice 
TPUS volume sets were acquired using GE Voluson 
E8 expert BT09 (GE Medical System, Zipf, Austria) 
with 4–9 MHz convex volume probe RIC5-9-D. The 
probe was placed horizontally on the perineum, and 
the angle was modified to obtain the transversal 
plane image of the anal sphincter. The anal 
sphincter structure was evaluated at rest and during 
contraction in 2D mode. Defect of anal sphincter 
was defined as discontinuity in the sphincter at 
a specific location (Figure 1). Laceration degree 
was classified based on Sultan criteria;13 IIIA-IIIB 
if discontinuity is detected in the EAS, and IIIC if 
discontinuity appears in the IAS. In 3D mode, the 
area of interest was focused on the anal sphincter 
structure including midsagittal and transversal 
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planes. The angle was manipulated until the IAS and 
EAS were clearly and completely shown and planes. 
The angle was manipulated until the IAS and EAS 
were clearly and completely shown and the fascial 
plane was identified. The fascial plane is important 
to be included because it shows the proximal border 
of the anal sphincter. The 3D mode was changed 
into tomographic ultrasound imaging with slice 
intervals of 1.0–2.5 mm. Defect of anal sphincter 
was defined as discontinuity in the sphincter at a 
specific location. Laceration degree was classified as 
IIIA if discontinuity is detected in ≤3 out of 6 slices 
of EAS, IIIB if discontinuity is detected in ≥4 out of 6 
slices of EAS, and IIIC if discontinuity also appears 
in the IAS (Figure 2). The condition of postpartum 
tissue and the appearance of the suture material on 
the US image may affect TPUS analysis. For the first 
24 hours, the tissue tends to be more edematous 
and produce an unclear US image. For more than 
72 hours, the wound healing process complicates 
the detection of the actual gap or discontinuity of 
the anal sphincter.14,15 Therefore, evaluation was 
conducted 24–72 hours after delivery.

RESULTS

 Among 70 primiparous women who 
underwent vaginal delivery from November 
2015 to May 2016 at Cipto Mangukusumo 
Hospital in Jakarta, 65 were included in 
the analysis. Five subjects were excluded 
because they did not undergo TPUS.

 Table 1 lists the characteristics of 
subjects recruited in the study. The mean 
examination time was 4.5 minutes, and the mean 

Table 1. Characteristics of subjects

Figure 1. Result of 2D TPUS showing intact anal sphincter (right) and defect on external anal sphincter (left)

 

 

Variables Frequency, n (%)
(n=65)

Age (year) 22.5 (15–39)
Vaginal delivery
      Spontaneous 55 (84.5%)
      Bracht maneuver 1 (1.5%)
      Vacuum 8 (12.3%)
      Forceps 1 (1.5%)
Birth weight (grams) 2,485 (550–3,620)
Second phase (minutes) 15 (5–90)
      Episiotomy
      Mediolateral 20 (30.8%)
      Not performed 45 (69.2%)
Perineal tear
Clinical examination
      Non OASIS 60 (92.2%)
            Intact 6 (9.2%)
            I degree 9 (13.8%)
            II degree 45 (69.2%)
      IIIA degree 3 (4.6%)
      IIIB degree 2 (3.1%)
      IIIC degree 0 (0%)
      IV degree 0 (0%)
2D TPUS^
      Non OASIS 60 (92.2%)
      OASIS 5 (7.8%)
Multi slice TPUS^
      Non OASIS 60 (92.2%)
      IIIA degree 0 (0%)
      IIIB degree 4 (6.2%)
      IIIC degree 1 (1.6%)
      IV degree 0 (0%)

http://mji.ui.ac.id
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time between delivery and TPUS was 41 hours.
 The compatibility values of the clinical 
examination results with the findings of 2D TPUS 
and multislice TPUS were 0.98 (Cohen’s Kappa 

0.92; 95% CI 0.81–1.00) and 0.93 (Cohen’s Kappa 
0.79; 95% CI 0.58–0.99), respectively (Table 2).
 

DISCUSSION

 EAUS has long been referred to as the 
“reference standard” for evaluation of the anal 
sphincter. This technique is comparable with MRI 
and has advantages in imaging certain planes.16 
However, other studies indicated that TPUS can 
also be used to examine dynamic changes in 
the anal sphincter with notable reliability.17 The 
present study aims to compare the standard clinical 
examination used in practice and 2D/multislice 
TPUS as reference method; US can clearly assess 
the perineal structure and is cheaper and more 
easily available than MRI.2,18 The results showed 
that TPUS performed immediately within 24–72 
hours postpartum is generally acceptable (the 
mean duration of examination is 4.5 minutes) and 
the pain was tolerable.9 Assessment within 24–72 
hours postpartum led to good compatibility for 
describing perineal tear to labor time. Before 72 
hours, no bridging structure was found among 
the tear so we can still identify the gap structure 
even after perineorrhaphy.

 Sultan et al8 found that 33% women had 
undetected occult OASIS on delivery. Another 
prospective study indicated that the prevalence 
of occult OASIS was 20–41%.3 An important 

consideration is a confirmation whether the defect 
is truly occult, misdiagnosed, or misclassified. 
Sultan stated that misclassification could be due to 
lack of knowledge and training on identification of 
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Figure 2. Result of multislice TPUS showing complete image 
from proximal to distal of anal sphincter. No discontinuity 
was noted

Figure 3. Result of multislice TPUS with slice interval of 
2.5 mm. EAS discontinuity was noted in four out of six 
slices (red circle)

Table 2. Results of clinical examination and 2D/multislice TPUS in assessing the degree perineal laceration after vaginal delivery

OASIS B* OASIS
TPUS 2D TPUS multislice

Non IIIA IIIC IV Non IIIA IIIB IIIC IV
Clinical examination Non OASIS 60 - - - 60 - - - -

IIIa - 4 1 - - - 3 - -
IIIb - - 1 1 -
IIIc - - - - - - - - -
IV - - - - -

*Can not be differentiated by 2D TPUS
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third-degree perineal tear (OASIS) among general 
practitioners and midwives.11 In the present study, 
we did not detect occult OASIS. We concluded that 
regular training provided to our doctors makes them 
competent in determining the degree of perineal 
tear and in performing repair/suture accordingly. 

 This study only included primiparous 
women to avoid misinterpretation of the US 
image due to prior delivery. The other limitation 
of this study was the discrepancy between the 
overall result and in OASIS cases only. The overall 
result showed good compatibility between 
clinical examination and 2D/multislice TPUS in 
determining the degree of perineal tear after vaginal 
delivery. However, the result among OASIS cases 
only failed to show similar conclusion. Considering 
that only five subjects were detected with OASIS 
during the study period, we must conduct further 
research on OASIS cases only. This study is the first 
to compare clinical examination and 2D/multislice 
TPUS for determining the degree of perineal tear 
after vaginal delivery by using Sultan classification. 
Many studies performed 2D/multislice TPUS to 
evaluate the anal sphincter anatomy 3–6 months 
postpartum. In the present study, we performed 
TPUS immediately 24–72 hours postpartum. 
The novelty of this study lies on the use of Sultan 
classification and timing for TPUS.

 In conclusion, 2D/multislice TPUS is 
compatible with clinical examination for assessing 
the degree of perineal tear after vaginal delivery. 
However, discrepancy was noted between the 
overall results and that of the OASIS group only. 
Hence, further research must be conducted on 
OASIS cases.
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ABSTRACT

Background: Obesity and central obesity have become serious public health problems in developing countries such as 
Indonesia. Although 10 years have passed since the largest national health survey was conducted in 2007, no further analysis 
and publication concerning obesity and central obesity in Indonesia have been conducted based on the survey. The aim of this 
study is to determine the prevalence of obesity and central obesity, and its association with sociodemographic characteristics and 
comorbidities in Indonesia.

Methods: A cross-sectional study was conducted based on the National Basic Health Survey 2007 using total sampling method 
from 33 provinces. Obesity is defined as body mass index ≥25 according to the Asia-Pacific standard for obesity. Central obesity is 
defined as waist circumference >90 cm for men and > 80 cm for women according to the Asia-Pacific standard for central obesity.

Results: The prevalence of obesity and central obesity in the Indonesian adult population are 23.1% and 28%, respectively. Both 
rates are higher in females than in males. Obesity and central obesity are associated with the risk of diabetes and hypertension.

Conclusion: Prevalence of obesity and central obesity is high in the Indonesian adult population. Interventional programs are 
important to promote awareness of obesity and healthy lifestyle changes in the community.
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 Obesity is projected to become a public 
health concern worldwide,1 and it is becoming 
a serious problem in developing countries.1,2 
The World Health Organization (WHO) Expert 
Consultation on Obesity has warned about the 
escalation of obesity prevalence in developing 
countries. A previous WHO report on Diet, 
Nutrition, and the Prevention of Chronic Diseases 
mentioned obesity as the main risk factor for 
all non-communicable diseases.3 In Indonesia, 
obesity and central obesity have become major 
health issues since the “double burden of disease” 
has affected the Indonesian population. On the 
one hand, infection remains a major cause of 
morbidity and mortality; on the other hand, the 
incidence of non-communicable diseases such 
as obesity, diabetes, cardiovascular illness, and 
cancer is increasing.4

 Few national surveys have been conducted 
to reveal the epidemiology of obesity and central 
obesity in Indonesia. One of the most complete 
national surveys, which showed the prevalence 
of obesity, central obesity and other metabolic 
parameters such as diabetes, hypertension, 
dietary profile, and sociodemographic 
characteristics, was the National Basic Health 
Survey in 2007.5 This survey was the most 
comprehensive national survey conducted in 
Indonesia in the third millennium.

 Although 10 years have passed since 
the survey, no further analysis and publication 
based on the survey discuss the epidemiology 
of obesity and central obesity in the country. 
The aim of the present study is to determine 
the prevalence of obesity and central obesity, as 
well as its association with sociodemographic 
characteristics and comorbidities in Indonesia. 
We have also conducted subgroup analysis based 
on gender to show if gender disparities affect the 
association of obesity and central obesity with 
other comorbidities. 

METHODS

Study design
 This is a cross-sectional study based on 
the National Basic Health Survey conducted in 
2007 by the Ministry of Health of the Republic 
of Indonesia. The survey used simple random 
sampling from populations of 33 provinces. It 

was one of the largest national health surveys 
ever conducted in Indonesia.

Population
 The study population is the adult 
population (over 18 years old) of Indonesians 
who live in cities in 33 provinces. We use total 
sampling method on the biomedical section study 
population because all samples in this section 
(whose blood samples are being collected) 
are used in this study, excluding subjects with 
incomplete data and defective blood samples.

Interview, physical examination, and 
laboratory measurement
 All subjects included in the National 
Basic Health Survey 2007 were interviewed, 
physically examined, and underwent laboratory 
examination by enumerators in each district and 
province. The interview consisted questions on 
sociodemographic characteristics, structured 
health records, health-related habits such 
as dietary profiles and smoking, and health 
complaints. Physical examination focused on 
blood pressure and other vital signs, as well 
as anthropometric measurement such as body 
mass index and waist circumference. Laboratory 
examination consisted of hematology, clinical 
chemistry, and tests for infectious biomarkers 
such as HIV, hepatitis B, and hepatitis C. 

Definitions
 Obesity is defined as body mass index 
≥25 kg/m2 according to the Asia-Pacific standard 
for obesity.6 Central obesity is defined as waist 
circumference >90 cm for men and >80 cm 
according to Asia-Pacific standard for central 
obesity.7 Hypertension is defined as having 
a history of hypertension, taking an anti-
hypertension drug, or having systolic blood 
pressure ≥140 mmHg and/or diastolic blood 
pressure ≥90 mmHg.8 Based on the definition 
of the American Diabetes Association, which 
was adapted by the Indonesian Society of 
Endocrinology, diabetes is defined as having a 
history of the disease, taking an anti-diabetes 
drug, or having blood glucose level ≥200 mg/dL 
after glucose tolerance test.9 For lifestyle related 
to obesity and other comorbidities, we provide 
definition adopted from the American College of 
Sports Medicine and American Heart Association; 
physical inactivity is defined as a condition where 
physical activity does not reach 150 minutes 
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a week.10 Risky dietary habit is defined as low 
consumption of fruits and vegetables, i.e., less 
than 5 portions per day in a week.5

Statistical analyses
 The data analyses were performed using 
International Business Machines Statistical 
Package for the Social Sciences (IBM SPSS) 
version 17.0. All data were expressed in 
categorical parameters to divide them closely for 
the clinical study. Chi square test was performed 
to find an association between two categorical 
variables. We did not meet the requirement for 
the chi square test, and we used the Fischer exact 
test. All p values were two-tailed, and statistical 
significance was defined as p<0.05. 

Ethical clearance 
 This study was approved by the National 
Basic Health Survey Committee, Health Research 
and Development Unit, Ministry of Health of 
the Republic of Indonesia. The committee also 
granted us a permission to publish the data. 

METHODS

 Subjects were included in the study had 
a total number of 16,780. Sociodemographic 
characteristics are shown in Table 1. The 
associations exist between obesity and central 
obesity with sociodemographic characteristics. 
Tables 2 and 3 show bivariate analysis of obesity 
and central obesity with sociodemographic 
profiles.

 According to the bivariate analysis, a 
significant association exists between all variables 
of sociodemographic characteristics with obesity 
and central obesity, except between physical 
inactivity and central obesity. Tables 4 and 5 show 
the results of bivariate analysis between obesity and 
central obesity with hypertension, and of subgroup 
analysis based on gender disparities. Tables 6 and 
7 show the results of bivariate analysis between 
obesity and central obesity with diabetes, and of 
subgroup analysis based on gender disparities. 

DISCUSSION

 
 Indonesia is the world’s fourth most 
populous nation and 10th largest economy in 

terms of purchasing power parity. The country’s 
gross national income per capita had increased 
from $560 in 2000 to $3650 in 2014.11 Until now, 
Indonesia is still categorized as a middle-income 
developing country. According to a systematic 
review conducted by Dinsa et al12 middle-income 

Characteristics n (%)
Gender
      Male 7788 (46.4)
      Female 9001 (53.6)
Age (years)
      18–27 5256 (31.3)
      28–37 3964 (23.6)
      38–47 3432 (20.4)
      48–57 2230 (13.3)
      ≥ 58 1907 (11.4)
Socioeconomic status
      Low 6554 (39)
      High 10235 (61)
Educational background

      Basic (up to Junior High
      School) 6376 (38.2)

      Higher 10295 (61.8)
Body mass index
      Not obese 12989 (76.9)
      Obese 3882 (23.1)
Waist circumference
      No central obesity 11902 (72)
      With central obesity 4634 (28)
Blood pressure
      No hypertension 11129 (67.3)
      With hypertension 5407 (32.7)
Blood glucose
      No diabetes 14982 (93,5)
      With diabetes 1058 (6,5)
Physical activity status
      Active 12264 (73)
      Inactive 4525 (27)
Dietary profile
      Low-risk 311 (1.9)
      High-risk 16360 (98.1)
Smoking habit
      Smoker 5109 (30.7)
      Past smoker 728 (4.4)
      Not a smoker 10834 (65)

Table 1. Sociodemographic and clinical characteristics of 
subjects

Medical Journal of Indonesia
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Table 2. Association between obesity and sociodemographic 
characteristics

All variables have p<0.001; †missing data (n=104; 0.6%); 
‡missing data (n=111; 0.66%) *p<0.01; †p<0.207; ‡p<0.003; §missing data (n=244; 1.45%)

Table 3. Association between central obesity and sociode-
mographic characteristics

countries have a mixed pattern of socioeconomic 
inequalities in obesity. In Indonesia, obesity 
and central obesity are more often observed 
in people with high socioeconomic level than 
those with low socioeconomic level. Moreover, 
a significant association is found between 
socioeconomic level and obesity and central 
obesity. This association is stronger in women 
than in men.12 

 The double burden of malnutrition occurs 
mostly in developing countries all over the world. 
This condition is characterized by undernutrition 
among poor children and obesity among 
many adults.13 Prevalence of undernutrition in 
Indonesian children below five years old varies 
from year to year. It was 18.4% in 2007, 17.9% in 
2010, and increased to 19.6% in 2013 (the highest 
in 5 years retrospectively).14 This is a serious 
problem given that the prevalence of obesity 
and central obesity in Indonesia are 23.1% and 
28%, respectively. Unfortunately, no survey has 
been conducted to determine obesity and central 
obesity prevalence nationwide after the national 
basic survey in 2007.

 Undernutrition causes an insufficient 
immunity to fight the infections and is correlated 
with a low intelligence and productivity. Similar 
to diabetes, hypertension, and metabolic 
syndrome, obesity is considered as a risk factor 
for other serious health outcomes such as stroke, 
cardiovascular disease, cancer, disability, and 
death. The obesity epidemic is related to gender, 
age, socioeconomic level, educational background, 
and ethnicity.15 The association is dynamic based 
on many aspects. Gender disparities are one 
of the most complex issues in discussing the 
epidemiology of obesity and central obesity, 
especially in developing countries.16 Many factors 
contribute to the association, such as daily diet, 
lifestyle, urbanization, nutrition transition, 
occupation, and role in society.16

 According to the national survey, the 
prevalence of obesity in Indonesia is 23.1%, 
which is lower than the 28% rate of central 
obesity. A significant difference exists between 
the percentage of males and females who have 
obesity and central obesity. The percentages of 
obese males and females are 16.9% and 28.6%, 

Obesity, n (%) Total, n
Gender Male 1313 (16.9) 7783

Female 2569 (28.6) 8997
Age (years) 18–27 507 (9.7) 5248

28–37 1098 (27.7) 3964
38–47 1146 (33.4) 3431
48–57 731 (32.8) 2230
≥58 400 (21) 1907

Socioeconomic* High 2553 (25) 10226
Low 1329 (20.3) 6554

Dietary profiles† Low 
risk 3779 (23.1) 16358

High 
risk 96 (30.9) 311

Physical activity Active 3055 (24.1) 12651
Inactive 827 (20) 4129

Educational 
background† Basic 1579 (24.8) 6376

Higher 2296 (22.3) 10293

Central obese,
n (%)

Total, 
n

Gender Male 924 (12.1) 7667
Female 3710 (41.9) 8869

Age 18–27 789 (15.8) 5003
28–37 1150 (29) 3964
38–47 1219 (35.5) 3432
48–57 837 (37.5) 2230
≥58 639 (33.5) 1907

Socioeconomic High 2991 (29.7) 10079
Low 1643 (25.4) 6457

Dietary profiles* Low 
risk 4524 (27.9) 16228

High 
risk 110 (25.7) 308

Physical activity† Active 3548 (28.2) 12587
Inactive 1086 (27.5) 3949

Educational 
background‡,§ Basic 1710 (26.8) 6375

Higher 2924 (28.8) 10161
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Table 4. Association between hypertension as well as diabe-
tes and obesity

All variables have p<0.001; *missing data (n=245; 1.4%); 
†missing data (n=740; 4.4%)

Table 5. Association between hypertension as well as diabe-
tes  and central obesity 

All variables have p<0.001; *missing data (n=244; 1.4%); 
†missing data (n=740; 4.4%)

Hypertension Diabetes

n
(%) Total n

(%) Total

Obesity Yes 1869 
(48.3) 3869 539 

(12.3) 3660

No 3568 
(28.2) 12666 514 

(4.4) 12380

Total 5407 
(32.7) 16535* 1053 

(6.5) 16040†

Obesity 
(Male) Yes 683 

(52.1) 1310 127 
(11.5) 1537

No 1797 
(28.3) 6356 297 

(4) 7094

Total 2480 
(32.4) 7666 424 

(5) 8631

Obesity 
(Female) Yes 1186 

(46.3) 2559 413 
(9.3) 3096

No 1741 
(27.6) 6310 219 

(3.8) 7218

Total 2927 
(33) 8869 632 

(6.2) 10314

Hypertension Diabetes

n
(%) Total n

(%) Total

Central 
Obesity Yes 2104 

(45.4) 4634 539 
(12.3) 4394

No 3303 
(27.8) 11902 514 

(4.4) 11646

Total 5407 
(32.7) 16536* 1053 

(6.5) 16040†

Central 
Obesity 
(Male)

Yes 482 
(52.2) 924 127 

(11.5) 1108

No 1998 
(29.6) 6743 297 

(4) 7399

Total 2480 
(32.3) 7667 424 

(5) 8507

Central 
Obesity 
(Female)

Yes 1622 
(43.7) 3710 413 

(9.3) 4438

No 1305 
(25.3) 5159 219 

(3.8) 5735

Total 2927 
(33) 8869 632 

(6.2) 10173

respectively, while for central obesity, the 
percentages are 12.1% and 41.9%, respectively. 
These results represent a major finding in 
epidemiology. They show that in the Indonesian 
population, females have a higher risk of 
metabolic syndrome than males. This finding 
varies depending on the age group and population 
study. Al-Hazzaa et al17 in Saudi Arabia showed 
that teenage obesity and central obesity are 
more prevalent in males than in females. Wang 
et al18 on the adult Chinese population found that 
obesity is more frequent in males than in females 
(15.7% versus 14.3%), but central obesity is more 
frequent in females than in males (43.9% versus 
31.1%).

 The association between obesity 
and central obesity with sociodemographic 
characteristics varies. Some variables, such as a 
dietary profile and physical activity, have an inverse 
association with obesity and central obesity. 
This phenomenon shows how epidemiological 
findings do not always match rational and clinical 

theories. People with high socioeconomic status 
have a higher risk of being obese and central 
obese than those with low socioeconomic status. 
However, in terms of education background, the 
association is inverse between obesity and central 
obesity. Socioeconomic status and educational 
background have long been complex yet 
unpredicted risk factors for obesity and central 
obesity, as shown in many studies.19 In developed 
countries, obesity has been shown to be inversely 
associated with socioeconomic status but it is less 
predictable in developing countries.20 In Indonesia, 
the distribution of obesity and central obesity in 
a population with diverse socioeconomic and 
educational backgrounds makes the association 
only a coincidental findings.

 Other important concerns in the 
epidemiological study of non-communicable 
diseases is the risk of having comorbidities. 
In the case of obesity and central obesity, the 
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have benefits regarding health such as early 
identification of the health risk of being obese 
or central obese and providing input to social, 
psychological, cultural, as well as traditions of 
healthy lifestyle.24 In many developed countries, 
public health responsibility is dominated by 
health promotion and prevention instead of 
diagnosis and therapy. This paradigm, which 
requires action, remains a major challenge for the 
Ministry of Health and the health sector in each 
province and district. At present, the Indonesian 
government is facing the challenge of local 
autonomy.

 In conclusion, the prevalence of obesity 
and central obesity are two important modifiable 
risk factors for many non-communicable 
diseases, in the Indonesian adult population are 
23.1% and 28%, respectively. The prevalence of 
both is higher in females than in males. Obesity 
and central obesity are associated with many 
sociodemographic characteristics such as age, 
gender, socioeconomic status, and educational 
background. It is also associated with the risk of 
having diabetes and hypertension. Community 
programs in the public health setting are crucial 
to promote awareness of obesity and central 
obesity. Thus, such programs should focus on 
encouraging lifestyle changes to prevent health 
problems.
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comorbidities are diabetes, hypertension, 
dyslipidemia, and metabolic syndrome. In 
many clinical studies, the endpoint of obesity, 
central obesity, diabetes, and hypertension are 
cardiovascular events, which are not assessed 
in the present study because the survey did 
not obtain electrocardiograph data and other 
cardiovascular parameters. In this study, obesity 
and central obesity are strongly associated with 
hypertension and diabetes (p<0.001). 

 Subgroup analysis based on gender 
also revealed no difference between males and 
females in the association between obesity 
and central obesity and the risk of having 
hypertension and diabetes. The role of gender 
disparities in the association also varies 
between study populations. In the Chinese 
population, males with central obesity tend to 
have metabolic syndrome and its components 
(including diabetes and hypertension) 
compared with females with central obesity.21 
However, Naser et al22 stated from evidence that 
central obesity is a strong risk factor for having 
type 2 diabetes irrespective of age, gender, and 
ethnicity. Central obesity is also an independent 
risk for cardiovascular disease irrespective of 
gender.22 

 The fact that obesity and central obesity 
are strongly associated with hypertension 
and diabetes, according to the nationwide 
epidemiological study, prompts public health 
agencies to initiate large-scale community 
intervention programs to reduce these health 
problems. The program should involve many 
stakeholders such as government and local 
administrations, the Ministry of Health, medical 
doctors, nurses, dieticians, and pharmacists. 
The program should focus on increasing health 
promotion as well as encouraging physical 
activity, healthy lifestyle, healthy food and diet, 
and education at the elementary and high school 
levels.

 Many success stories about community 
programs in developing countries have 
been reported, such as in India and China, to 
encourage society through government policy 
which increases public awareness of obesity, 
central obesity, metabolic syndrome, diabetes, 
and cardiovascular disease.23 The intervention 
program from school age has been proven to 



120
Med J Indones

Vol. 27, No. 2, June 2018

REFERENCES

1. Ellulu M, Abed Y, Rahmat A, Ranneh Y, Ali F. Epidemiology 
of obesity in developing countries: challenges and 
prevention. Glob Epidemi Obes. 2014;2(2):1–6.

2. Cecchini M. Obesity Update. The Organization for 
Economic Co-operation and Development (OECD), 
2014.

3. Prentice AM. The emerging epidemic of obesity in 
developing countries. Int J Epidemiol. 2006;35(1):93–9.

4. Mihardja L, Soetrisno U. Prevalence and determinant 
factors for overweight and obesity and degenerative 
diseases among young adults in Indonesia. JAFES. 
2012;27(1):77–81.

5. Health Research and Development Unit. National Basic 
Health Survey 2007. Ministry of Health Republic of 
Indonesia, 2008.

6. Kanazawa M, Yoshiike N, Osaka T, Numba Y, Zimmet P, 
Inoue S. Criteria and classification of obesity in Japan 
and Asia-Oceania. World Rev Nutr Diet 2005;94:1–12.

7. McNeely MJ, Boyko EJ, Shofer JB, Newell-Morris L, 
Leonetti DL, Fujimoto WY. Standard definitions of 
overweight and central adiposity for determining 
diabetes risk in Japanese Americans. Am J Clin Nutr 
2001;74(1):101–7.

8. Chobanian AV, Bakris GL, Black HR, Cushman WC, 
Green LA, Izzo JL, et al. The seventh report of the 
Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure. 
JAMA. 2003;289(19):2560–72.

9. Adi S, Novida H, Rudijanto A, Soewondo P, Suastika K, 
Manaf A, et al. Consensus on the management of type 
2 diabetes in Indonesia. Jakarta: Indonesian Society of 
Endocrinology; 2015.

10. American College of Sports Medicine and American 
Heart Association. Recommended amount of physical 
activity. ACSM/AHA, 2007.

11. World Bank Report. Indonesia Overview. The World 
Bank, 2015.

12. Dinsa GD, Goryakin Y, Fumagalli E, Suhrcke M. Obesity 
and socioeconomic status in developing countries: a 
systematic review. Obes Rev. 2012;13(11):1067–79.

13. Kolčić I. Double burden of malnutrition: a silent driver 

of double burden of disease in low- and middle-income 
countries. J Glob Health. 2012;2(2):1–6.

14. Health Research and Development Unit. National Basic 
Health Survey 2013. Ministry of Health Republic of 
Indonesia, 2014.

15. Wang Y, Beydoun MA. The obesity epidemic in the 
United States–gender, age, socioeconomic, racial/
ethnic, and geographic characteristics: a systematic 
review and meta-regression analysis. Epidemiol Rev. 
2007;29(1):6–28.

16. Kanter R, Caballero B. Global gender disparities in 
obesity: a review. Adv Nutr. 2012;3(4):491–8.

17. Al-Hazzaa HM, Abahussain NA, Al-Sobayel HI, Qahwaji 
DM, Alsulaiman NA, Musaiger AO. Prevalence of 
overweight, obesity, and abdominal obesity among 
Urban Saudi adolescents: gender and regional 
variations. J Health Popul Nutr. 2014;32(4):634–45.

18. Wang H, Wang J, Liu MM, Wang D, Liu YQ, Zhao Y, et al. 
Epidemiology of general obesity, abdominal obesity and 
related risk factors in urban adults from 33 communities 
of northeast China: the CHPSNE study. BMC Public 
Health. 2012;12:967.

19. Aitsi-Selmi A, Chen R, Shipley MJ, Marmot MG. Education 
is associated with lower levels of abdominal obesity 
in women with a non-agricultural occupation: an 
interaction study using China’s four provinces survey. 
BMC Public Health. 2013;13:769.

20. Pikhart H, Bobak M, Malyutina S, Pajak A, Kubínová R, 
Marmot M. Obesity and education in three countries of 
the central and eastern Europe: the Hapiee study. Cent 
Eur J Public Health. 2007;15(4):140–2.

21. Xu S, Gao B, Xing Y, Ming J, Bao J, Zhang Q, et al. Gender 
differences in the prevalence and development of 
metabolic syndrome in Chinese population with 
abdominal obesity. PLoS One. 2013;8(10):e78270.

22. Naser KA, Gruber A, Thomson GA. The emerging pandemic 
of obesity and diabetes: are we going enough to prevent a 
disaster? Int J Clin Pract. 2006;60(9):1093–7.

23. Misra A, Khurana L. Obesity and the metabolic 
syndrome in developing countries. J Clin Endocrinol 
Metab. 2008;93(11 Suppl 1):S9–30.

24. Teixeira E. The effectiveness of community-based 
programs for obesity prevention and control. Patient 
Intell. 2011;3:63–72.

Medical Journal of Indonesia



Giarso and Dilogo.

Reverse femoral plate for subtrochanter femur fracture
121

Reverse distal femoral locking plate for subtrochanter femur fracture

pISSN: 0853-1773 • eISSN: 2252-8083 • https://doi.org/10.13181/mji.v27i2.1377 • Med J Indones. 2018;27:121–7
• Received 09 Feb 2016 • Accepted 20 Apr 2018

Copyright @ 2018 Authors. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License 
(http://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the 
original author and source are properly cited.

ABSTRACT

In these case series, we used titanium locking compression plate-distal femur (LCP-DF) plate (Synthes) 9–11 hole using less 
invasive stabilization system or open reduction technique. This case series aims to determine the functional scores on reverse 
distal femoral locking plate for subtrochanteric femur fracture. A 34-year-old male with closed subtrochanteric fracture of the right 
femur (Seinsheimer 2B) with Harris hip scores (HHS) of 17, 96, and 97 obtained consecutively in 0, 6, and 12 months, respectively. 
A 24-year-old male with closed comminuted subtrochanteric fracture of the right femur (Seinsheimer V) with HHS of 13, 93, and 
97 at 0, 6, and 12 months respectively. A 39-year-old male with non-union, left subtrochanteric femur fracture (Seinsheimer 2C) 
yielded HHS of 38, 73, and 77 at 0, 6, and 12 months, respectively. A 35-year-old female with close subtrochanteric fracture of the 
right femur (Seinsheimer IIB) yielded HHS of 23, 40, and 73 at 0, 6, and 12 months, respectively. Mean initial HHS and scores at 6 
and 12 months reached 22, 75, and 86, respectively.
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 Subtrochanteric fracture remains one of 
the most prevalent fracture case and also one of the 
current public health issue, presenting difficulty in 
management and unsatisfactory output.1 Internal 
fixation is the treatment of choice for this type 
of fracture. Various types of implants are made 
from intramedullary implants and extramedullary 
plates and screws. Various extramedullary 
implants include the sliding hip screw, dynamic 
condylar screw, angled blade plate, and proximal 
femoral plate.2 Although intramedullary implant is 
an option for unstable fractures, not all cases can 
use this type of implant, for example, cases with 
fracture lines reaching the piriformis fossa (Russel 
Taylor II), patients with short-bone and narrow 
medulla, and teens with having a feature of the 
epiphyseal plate deformity and severe deformity of 
the femur.3,4 Extramedullary implant is an option.

 Furthermore, many reports claimed that 
40% of patients with intramedullary implants 
complained about peritrochanteric pain, stiffness, 
and limping. The hip abductor components exert 
a significant influence. An extremely lateral entry 
point can cause damage to the tendons of the 
gluteus medius by up to 25%. Superior gluteal 
nerve injury can occur during reaming of the 
piriformis fossa, especially during hip flexion 
and adduction. Vascular disorders can also occur 
related to the holes in the piriformis fossa. These 
events are absent in extramedullary implants.5-7

 Dynamic compression plate–distal femoral 
(DCP-DF) (Synthes®) is designed for the treatment 
of distal femur fractures using the principle 
of internal splinting with minimally invasive 
techniques (less invasive stabilization system 
(LISS)/LISS–DF). In biomechanics, compared with 
the non-locking plate, conventional plates require 
bone compression and a bone–plate friction 
surface. Repeated axial power causes a loosening 
of the screws and plate.  In the early aspect, a 
repetitive force causes an instability especially in 
the metaphyiscal and osteoporotic bone. In addition 
to bone compression, a periosteum damage also 
occurs.8 Titanium is theoretically superior in terms 
of fatigue resistance and modulus of elasticity than 
stainless steel compared to other fracture types; 
the use of compression plates for distal femoral 
fracture is the most widely reported case with the 
most satisfactory results. Most reports indicate a 
satisfactory union of figures and low complications, 
such as implant failure or varus deformity.9

 The use of plate DCP-DF for proximal 
femoral fractures has been reported with 
satisfactory results. This broader indication 
is by using contralateral implants, by reverse 
the plate and mounted on the proximal femur. 
Sidhom et al10, used this plate for patients with 
subtrochanter fractures, by flipping the plate and 
support jig with the incision was not necessarily 
wide and reduced the fracture easily.

 Ma et al11 reported a case series of 20 
patients with unstable trochanteric fractures, 
which were successfully managed via the DCP-
DF with an average operating time of 60 minutes, 
bleeding volume of 150 ml, and 5.5 cm incision. 
Based on the clinical outputs (pain and range of 
movement), functional, radiological (neck shaft 
angle and a sign of union), and the incidence of 
complications, the results showed no difference 
with the use of other implants based on literature. 
No screw pull-out was observed with 100% union 
figure (11 patients featured delayed union in six 
months, but continued follow-up presented signs 
of union without extra management). Two cases 
included a porotic case with a broken screw and 
early weight bearing. The broken screw closest 
to the fracture line on the bicortical may be too 
rigid and cannot resist motion. At the medial 
cortical comminuted fracture, implants are 
attached to the fracture line to obtain the highest 
loads. Broken screw causes varus and limb length 
discrepancy. This study recommends the reverse 
DCP-DF implant as an alternative.

 Acklin et al12 reported 14 cases with an 
average age of 52 years. An average operating time 
of 98 min is required with 164 of fluoroscopy. Ten 
cases were cured under the mean operating time, 
with two cases of broken screws on the bicortical 
side near the fracture line. Broken screw occurs 
in cases with very proximal fracture line. Acklin 
also recommends DCP-DF as an alternative for 
trochanteric fractures.

 Zhang et al8 also reported the use of 
reverse DCP-DF for 28 cases of stable or unstable 
intertrochanteric fracture in old-age patients 
(median 82.3 years). Although it is not rated as 
functional output, the technical operations LISS 
for reverse plate are easy for the operator (the 
same as for the installation of the distal femur) 
and provide good results for radiological control 
(100% union within six months).
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 In the case of periprosthetic fracture, 
Ehlinger et al13 reported that the use of DCP-
DF plate could increase fixation because of 
bicortical locking screw and the number of 
screws that can be mounted on the proximal 
part to hold the trochanter in case of proximal 
periprosthetic fracture extensions. Plate length 
benefits from the type of fracture extensions to 
the distal femur. The limitation is in the shape 
of the headplate on the sagittal plane is less 
curved (because it is made in accordance with 
the sagittal plane of the condyle of the distal 
femur). The aim of this case series is to evaluate 
the use of the reverse distal femoral locking 
plate for subtrochanter femur fracture.

CASE REPORT

Case 1
 The case involved a 34-year-old male 
patient who suffered from traffic accidents. The 
patient was diagnosed with polytrauma, floating 
hip with martin taylor classification (MTC) 1 
pelvic fractures; fractures were also observed in 
the tibial plafond (ipsilateral) and the shaft of the 
humerus (Figure 1). Subtrochanteric ipsilateral 
fracture was identified with Seinsheimer 2B 
classification. Damage control was achieved 
with the installation of skeletal traction in the 
emergency department. Definitive surgery was 
performed after 10 days.

 All fractures patient were treated with 
operative therapy. For subtrochanteric fracture, 
a surgery with open reduction and implant 
reverse plate in the distal femur was performed 
using LCP-DF 4.4/5.0 9 left holes to the right 

femur fracture. As for the other fractures, an 
open reduction and implant placement were also 
performed. The distal plate femur mounted in the 
reverse contralateral and the proximal locking 
screw was also filled in the distal fragment with 
four mounted screws. The screws were mounted 
at the interfragmen fracture site. Post-operative 
roentgen, the fracture line was observed, and no 
varus or valgus deformity was noted. The screws 
in the bones failed to penetrate the joints, along 
with placement of the tip of the right plate.

 As multiple fracture cases need to be 
operated gradually, the patient stayed for more 
than two weeks in the hospital. The patient was 
immobilized for a long period. No complications 
were observed during and after the surgery. 
Passive motion exercises were conducted since 
from the hospital. The patient performed walking 
exercise using a cane for the axial load.

 Follow-up was performed in 28 weeks, 
and bone healing was evident according to the 
radiological description (Figure 1). The proximal 
and distal fragments fell in one line, and neither 
varus nor valgus deformity was detected. No 
implant failure, such as broken or pull out, was 
observed. Clinically, the patient was able to walk 
with a full load without using a cane. Hip and 
thigh pain scored 0–1 in the visual analog scale. 
Harris hip score (HHS) was 96. No difference was 
observed in the anatomical length of the femur.

Case 2
 A 24-year-old male patient with multiple 
trauma due to traffic accidents was admitted to the 
emergency room with hypovolemic shock. Figure 
2 showed radiological results were obtained from 

Figure 1. (A,B) Case 1. Roentgen of proximal femur presented subtrochanter fractures with floating hip; (C,D) Follow-up of 28 
weeks. Overview of the fracture line healing. Implants are not shifted nor broken. Bone deformity (varus or valgus) is absent

 

 

 

 

 

 

 

 

 

 

 

 A B C D

http://mji.ui.ac.id



124
Med J Indones

Vol. 27, No. 2, June 2018

Medical Journal of Indonesia

MTC 1 pelvic fracture with subtrochanteric femur 
fracture (Seinsheimer V) (floating hip). The 
patients also presented grade IV of kidney trauma 
and ipsilateral fracture of the fibula head. In the 
emergency room, damage control was achieved 
by mounting a pelvic anterior frame.

 After receiving immunosuppressants 
for 23 days, the patient underwent a definitive 
surgery with an open reduction for plate 
mounting in the pelvis and installation of the 
reverse LCP-DF for subtrochanteric fractures with 
LISS technique (Figure 2). After the stabilization 
of the acetabulum and pelvis, a femur traction 
was performed, followed by lateral incision on 
the proximal femur. Five screws can be mounted 
with a head plate. Although the fracture line 
extended proximally, the principle of the bridge 
and internal fixation can be achieved by using a 
long plate.

 After surgery, patient was rehabilitated 
with an axillary stick without weight-bearing 
activity. The wound and soft tissues healed 
completely. The patient yielded HHS of 13, 93, and 
97 at 0, 6, and 12 months, respectively, whereas 

radiological connection was achieved at six 
months (Figure 3). The clinical condition of patient 
6 months post-surgery is shown in figure 4.

Case 3
 This case involved a 39-year-old male 
patient with a history of recurrent fractures of the 
subtrochanteric region six months prior to the 
hospital (a neglected case). Previously, the patient 
experienced a seven-year fracture before hospital 
admission and an implant surgery. However, 
the patient still felt pain accompanied with a 
discharge from the surgical wound (possibly 
infected non-union). The patient presented a 6 
cm difference in anatomical femur length.

 Given the differences in limb length, 
skeletal traction mounted with weights was aimed 
at muscle relaxation. Open reduction surgery 
was performed to perform recanalization and 
decortication, followed by a cancellous bone graft 
from the iliac. The 9-hole reverse LCP-DF plate 
was used. Anatomical femur length was reached 
clinically and radiologically. However, the patient 
never came back for control after the operation 
(Figure 5).

Case 4
 A 35-year-old woman fell down in the 
bathroom with both legs in stretched position. The 
right thigh knocked on the bathroom steps. After 
the incident, the patient complained about severe 
pain and was unable to walk. She complained 
about thigh pain, and instability and deformity of 
limb length (2 cm) were also observed.
 
 From pre-operative x-rays, the mounting 
plate on the proximal femur appeared normal and 
showed no signs of callus formation. The femur 

 
Figure 2. Intraoperative mounting of the plate using mini-
mally invasive techniques

Figure 3. (A,B) Case 2. Roentgen of proximal femur fractures subtrochanter with floating hip; (C,D) X-rays of the femur six months 
post-surgery
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head remained vital. The patient was diagnosed 
with non-union fractures accompanied by 
deformity. The patient had a diabetes mellitus.

 The plate of the patient was replaced with 
internal fixation by LCP-DF with an additional 
bone graft. As the surgery will be performed 
without the implant, it was conducted openly. 
Good bone quality was observed with a slightly 
atrophic non-union and instability of the plate. 
Several screws on the proximal femur were 
broken. Plate mounting was performed in 
reverse, and five pieces of screw can be mounted 
in the proximal femur (Figure 6). The patients 
can follow the physiotherapy program and walk 
using a stick. HHS at early stage and at six months 
reached 40 and 73, respectively.

DISCUSSION

 
 Subtrochanteric and proximal femur 
fractures often occur either due to severe trauma, 
such as traffic accidents or pathologic trauma. 
With an assortment of classification and treatment 
of choice suggesting that this type of fracture is 
either stable or unstable, no therapy is superior 
owing to the variations in the form of fracture that 
may occur. Until now, the trochanteric fracture 
region remains a challenge for operators owing to 
the level of difficulty, variations in management, 
and completeness of instruments.

Figure 4. Clinical patient 6 months post-surgery in case 3

 Although various reports on the 
intramedullary nail implants showed a 
satisfactory result in the surgical procedure, the 
soonest possible time is early mobility and late of 
output functions, especially in the intertrochanter; 
not all types of fractures can be handled by these 
implants.14 Extramedullary implants, including 
plates, remain an option. Various reports 
compared the use of these implants in terms of 
their advantages and disadvantages.

 Distal femoral plate has also been used 
as an alternative used for the proximal femur 
fracture. The platform head with numerous screw 
holes determines the typical sagittal and coronal 
arches, the strength of the neck plate, the length 
and number of holes in the distal plate, titanium 
plate material (from multiple manufacturers), 
the principle of internal splint biomechanics and 
biological advantages (causes no damage in the 
soft tissue periosteum), and surgery techniques 
with LISS. The LCP-DF plate that has been used 
in pathological fractures was reported have failed 
with conventional management. Then, the use of 
the LCP-DF plate was expanded and reported for 
the cases of peritrochanteric fracture and failed 
implants, whereas recent reports focused at the 
analytical level and compared the choices of other 
implant types and the types of fracture.

 The LCP-DF serves as an alternative 
because of the variety and complexity of each case. 
Occasionally, the LCP-DF is considered as a last 
resort owing to the type of fracture that prevents 
another implant from being used. Therefore, 
these cases not only include the simple cases with 
isolated fracture of the proximal femur but also 
those with a concomitant injury, including the 
general state and those with complex background. 
Thus, any discussion of a case and its output can 
be a topic of their own.

 The LCP-DF plate on the reported cases 
is an alternative option when intramedullary 
implant is especially unusable. The LISS technique 
was selected for preservation of biological 
components, although several cases, such as the 
cases of neglected fracture fragments, involved 
open reduction surgery.

 All the cases are complex cases; patients 
presented multiple trauma or a neglected 
condition. Handling started with addressing 
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the systemic conditions and preparation for 
the operation. Thus, no definitive surgery was 
performed less than 48 h after the initial injury. 
While waiting for the definitive surgery, the 
patients experienced prolonged immobilization. 
One neglected case patient waited for more than 
six months. Pre-operative problems including 
the timing of definitive surgery, accompanying 
injuries, long immobilization, general conditions, 
such as a history of shock, will affect the healing 
process of the bone and soft tissues.

 In the pre-operative local status, the 
general condition of the bones and fractures 
ranged from complex fractures (floating hip) to 
neglected cases. However, patients with bone 
stock initially presented good conditions. No 
pathological fracture nor poor bone quality was 
observed, except in the third case of neglected 
history, where osteoporotic bone quality was 
affected by mild disuse of the limb Despite 
the intra-articular problems, in the case of 

floating hip (fracture of the acetabulum), femur 
joint conditions in this report (knee and hip) 
experienced no intra-articular fracture. Pre-
operative soft tissue conditions in this series 
of cases included patients without a history of 
open fractures and good nutritional status before 
the accident and without serious comorbidities. 
Patients with a history of smoking were also 
included.

 Operations were carried out in RSCM 
with the same equipment and operator. The used 
implants were LDP-DF from Syntess titanium 
4.5/5.0 with a length of 9 or 11 holes. The screws 
used were a mixture of locking and non-locking 
screws of the same brand. Lateral femoral incision 
was made either in the open or LISS technique. In 
patients with multiple fractures, definitive surgery 
was performed simultaneously, causing difficulty 
in assessing the duration of the operation, the 
amount of blood loss, use of the C-arm, and other 
factors specific to the intraoperative management 
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Figure 5. (A,B) Case 3. X-rays of the neglected proximal femur fracture subtrochanter; (C,D) X-rays of post-operative
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Figure 6. (A,B) Case 4. Pre-operative X-rays; (C,D) Six-month post-operative radiograph
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of femur fractures alone. In the neglected case, 
the added cancerous bone graft was obtained 
from the pelvic bone. In the case of this report, the 
proximal femur from the intertrochanter until the 
head of the femur was intact. Thus, the mounting 
screw in the proximal fragment can be filled with 
up to five implant pieces. To adjust the contour of 
the distal fragment fracture, locking screws were 
used; no significant intraoperative complications 
were observed.

 From the results of post-operative x-rays 
(Figure 5), we can conclude that the mounting screw 
in the region of the proximal femur presented no 
difficulties. Screws on the correct paths are inside 
the bone. A number of holes occupied alternative 
locations without disturbing the mounting screw 
joints. The sagittal arch of the distal femoral plate 
works gentler than the conventional plate proximal 
femur, eases mounting screw, ensures screw 
alignment, can be mounted long reach column, 
and avoid overlaps between the screws. The screw 
holes are located on the neck plate, where the plate 
axial curvature is the most critical. Consideration 
of the mounting screw in the hole depends on the 
fracture fragments and the quality of bone itself. 
With the LCP-DF made of titanium, implant failure 
due to fatigue critical area rarely occurred.

 A few days after the surgery, several patients 
required admission to the Intensive Care Unit 
(ICU) because of the long operation duration. This 
condition leads to long immobilization treatment 
complications, such as ulcers and muscle atrophy. 
In the case of three patients who underwent post-
operative period on schedule, early mobilization, 
rehabilitation exercises, and taking care of 
physioterapy were achieved without complications.

 The mean HHS at 0, 6, and 12 months 
increased dramatically until reaching category at 
the end of the 12th month. Average HHS increased 
from 22 to 75 then to 86. Mean radiological 
grafting results were obtained at 6–12 months. No 
complications of failed implants and pull-out nor 
loosening of screws were observed in the patients.

 Comparison of the advantages and 
disadvantages of each implant, including reversed 
LCP-DF, with other methods needs to be further 
investigated in terms of operating procedures, 
radiological and clinical outcomes, and long-term 
follow-up.

 In conclusion, the use of reversed LCP-
DF in fractures of the proximal femur may be 
considered as alternatives in the complicated 
proximal femur.
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ABSTRACT

Background: Amongst the Health Care Professionals, midwife has a strategic role in taking care of both mother and child in 
contributing to their survival, health, and wellbeing. The retaining midwife’s knowledge and quality of care through training on 
specific skills is strongly needed. This study aimed to evaluate the knowledge retention among midwives after the provision of 
digestive health, nutrition, and parenting education sessions at immediate and three months after the education.

Methods: A serial pre-post intervention experimental study was conducted from January to July 2016 to evaluate the knowledge 
before (pre-test), immediate after (post-test), and three months after the provision of three sessions of digestion health, nutrition, 
and parenting (character building) topics by the experts which covered from several areas in Indonesia. The improvement of the 
sufficient knowledge proportion time by time was analyzed by using McNemar test.

Results: The low immediate response rate (77.2%) and very low response after the 3-month follow-up (26.4%) were revealed 
during the study. At baseline, less than 50% of the subjects had sufficient knowledge on digestive health, nutrition, and parenting. 
At immediate after and after three months, there were significant improvements in the proportion of sufficient knowledge in 
nutrition and parenting topics. However, there was a declining of sufficient knowledge at after 3 months group compared to 
immediate group.

Conclusion: The knowledge retention from the continuing health education among widwives in Indonesia decreased after 3 
months.
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 Amongst the Health Care Professionals, 
midwife has a strategic role in taking care of both 
mother and child in contributing to their survival, 
health, and wellbeing.1 Therefore, improving 
midwife’s knowledge and quality of care through 
training on specific skills is strongly needed. 
The training program should be designed to 
evaluate and demonstrate changes in midwife’s 
knowledge, and hopefully also improving their 
skills that could be evaluated at immediately after 
the training, and its retention above baseline 
overtime.2

 In-service training or so-called continuing 
health education will improve the quality of 
midwife by rendering more knowledge and 
competence.3 Besides emphasizing antenatal 
care and birth preparedness practices through 
training, issues to optimal child growth and 
development in relation to healthy digestion, 
nutrition, and parenting are also substantial 
for midwife to manage child nutrition related 
conditions.4,5 Furthermore child nutritional 
status is not merely affected by food intake. It 
also needs healthy digestion to be able to absorb 
all nutrients from the food consumed. Moreover, 
to complete the child growth and development, 
good parenting skill is needed to support building 
child character.6

 Until now, there is no study to evaluate 
the knowledge retention among midwives in 
Indonesia. This study aimed to evaluate the 
knowledge retention among midwives after 
the provision of digestive health, nutrition, and 
parenting education sessions at immediate and 
three months after the education. 

METHODS

Study design
 A serial pre-post intervention 
experimental design was conducted to evaluate 
knowledge of midwives before, immediate after 
the continuing health education, and at three 
months later. A serial measure on knowledge 
were done each of the time, i.e. before, immediate 
after, and three months after the education 
sessions.

Place and time
 Data collection was covering several 

big cities in Indonesia, i.e. Medan, Tangerang, 
Bandung, Yogyakarta, and Balikpapan, from 
January to July 2016. These were done after 
receiving the Ethical Approval from the Ethical 
Committee of Faculty of Medicine Universitas 
Indonesia, No. 276/UN2.F1/ETIK/2016. 

Population and subjects
 All midwives who participated the 
continuing health education from January 
to May 2016 were recruited after signing 
the informed consent for their participation 
willingness. There was in average about 400 
midwives following the education program in 
each city. By using 95% confidence interval 
and 90% of power to detect 10% of score 
improvement and assumed standard deviation 
of 50%, a minimal sample size of 263 midwives 
was needed.

Data collection
 Characteristics of the subjects, age, 
education, employment status, years having 
midwifery practice, and ownership of maternity 
clinic were gathered through self-administered 
questionnaire. Knowledge on digestive health, 
nutrition, and parenting in character building 
were collected also by using self-administered 
questionnaire before, immediate after, and 
three months after the education sessions, in 
which the right or wrong answer was scored as 
five or zero, respectively. The questionnaires to 
evaluate the knowledge were constructed as a 
formative research questionnaire by each of the 
resource person who was professional in the 
topic and responsible as the lecturer to deliver 
the topic. It was consisted of six questions used 
to evaluate digestive health knowledge, 11 
questions for nutrition topic, and 11 questions 
for parenting topic. Sufficient knowledge was 
determined if the subjects could reach 80% of 
the total score.

 Data was managed by using a statistical 
program for social sciences (SPSS) version 
20, and presented descriptively. Statistical 
analysis was performed by using McNemar 
test to evaluate the improvement of sufficient 
knowledge proportion between baseline, 
immediate after,  and three months after the 
intervention. The p-value of less than 0.05 was 
used to interpret statistical significance of the 
test. 
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RESULTS

 During the screening period, the study 
recruited 1,783 subjects from five study areas 
(Figure 1). However, during the immediate after 
of the training, there was a subject reduction 
number in which only 1,376 (77.2%) of the 
subjects took the post-test. Three months after the 
education program, we mailed the questionnaire 
to all subjects, but only 471 subjects (26.4%) 
responded. 

 Basic characteristic of the subjects are 
described in Table 1. The age was widely varied 
and mostly the subjects had middle-low level of 
midwifery training (69.9%). Less than 50% had 
their private and/or self-managed practice twice 
a week and/or every day, and mostly (58.2%) had 
their own maternity clinic. 

 Table 2 shows that less than 50% of the 
subjects had sufficient knowledge in digestive 
health (38.6%), nutrition (42%), and parenting 
for character building (44.8%). At the immediate 
after or post-test results, there was slightly 
reduction of sufficient knowledge proportion 
in digestive health. There were significant 
improvements in the proportion of sufficient 
knowledge of more than 20% in nutrition and 
parenting for character building.
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Figure 1. Total subjects eligible for data analysis

Variables
Age, y 38 (20–70)
Education level, n (%)

Up to Diploma III 328 (69.6)
Higher degree 143 (30.4)

Type of job, n (%)
Government official 220 (46.7)
Private practice 119 (25.3)
Self-managed practice 93 (19.7)
Others 39 (8.2)

Practice as midwife, y 14 (0–49)
Days of practice, d/week 7 (2–7)

Maternity clinic
Owners, n (%) 274 (58.2)
Duration as owner, y 11 (4–8)

Table 1. Characteristics of the subjects (n=471)

 After three months, again there was 
no significant improvement in the proportion 
of sufficient knowledge in digestion health 
(p=0.197) as compared to the baseline, but there 
was a significant improvement as compared to 
the immediate after (p=0.012).  For sufficient 
nutrition knowledge, there was a significant 
reduction as compared to the immediate after 
(p<0.001). Similarly, there was a significant 
reduction as compared to immediate after 
(p<0.001). Thus, in total, there was a significant 
reduction in the proportion of knowledge at three 
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months after the education as compared to the 
immediate after (p<0.001), as shown in Table 2.

DISCUSSION

 This study was considered as the 
first study that presented the evaluation of 
knowledge of midwives on digestive health, 
nutrition, and parenting among midwives 
in Indonesia within the continuing health 
education format in 3 months. During a follow-
up study, it is challenged to maintaining the 
subjects’ compliance after three months which 
the response rate was 26.4% (Figure 1). This 
finding was still in range of the systematic 
review by Sykes et al7 on response rate of health 
surveys from articles published from January 
1990 to June 2009, which found the response 
rates between 22.0–68.8%. However, our result 
was lower than another systematic review 
of response rates between 1996 and 2005 by 
Cook et al8 which found an average response 
rate in doctors was 57.5% (95% CI: 55.2% to 
59.8%). It was higher than response rate of 
midwives for an e-learning program (15%).9 
However, although the response rate was low 
in this study, we still could reach the calculated 
minimal sample size of 263 subjects until the 
end of the study.

 Several factors affected response rate, 
including survey mode, length of questionnaire, 
survey language, and cultural sensitivity to 
content.7 Cook et al8 found that response rates 
were higher when reminders were sent (adjusted 
OR 1.3; 95%CI 1.1-1.6), and in studies with 
less than 1,000 participants. Edwards et al10 
in a systematic review found some strategies 
were efficient to improve the response rate 

Sufficient knowledge on: Beforea Immediate afterb After 3 monthsc

Digestive health, n (%)*,†,‡ 182 (38.6) 163 (34.6) 199 (42.3)
Nutrition, n (%)*,†,‡ 198 (42.0) 311 (66.0) 247 (52.4)
Character building, n (%)*,†,‡ 211 (44.8) 336 (71.3) 245 (52.0)
Total, n (%)*,†,‡ 186 (39.5) 321 (68.2) 228 (48.4)

Table 2. Improvements in the proportion of sufficient knowledge (n=471)

For digestive health, by McNemar test, p-values: *=0.264 (between a-b); †=0.197 (between a-c); ‡=0.012 (between b-c)
For nutrition, by McNemar test, p-values: *=<0.001 (between a-b); †=0.001 (between a-c); ‡=<0.001 (between b-c)
For character building, by McNemar test, p-values: *=<0.001 (between a-b); †=0.024 (between a-c); ‡=<0.001 (between b-c)
For total, by McNemar test, p-values: *=<0.001 (between a-b); †=0.003 (between a-c); ‡=<0.001 (between b-c) 

of a study, such as by providing monetary 
incentive (and almost doubled when incentives 
were not conditional on response), using short 
and personalized questionnaires and letters, 
using colored ink, and designing interesting 
questionnaires, sending the questionnaire by 
recorded delivery, by first class post, as well as 
by adding stamped return envelopes. Contacting 
participants before sending questionnaires and 
following up contacts also increased response.

 Cunningham et al11 that specifically 
purposed to explore response rates among 
physician (904) also found similar result of a very 
low response rate (35.0%) of physician toward 
the survey. This study used an internet-based 
questionnaire. However, multiple methods were 
also used to encourage survey response such as 
individual personalized email invitation, multiple 
reminder, and a draw for three gift certificate 
prizes were used to increase response rate. Non-
respondents listed lack of time/survey burden as 
the main reason for not responding. In this study, 
the questionnaires were sent by postal method. 
A personalized letter, stamped return envelope, 
and souvenir were attached in the envelopes. We 
also contacted the participants by phone before 
sending the questionnaire and made follow-
up calls. The wide variation of the subject’s 
characteristics may affect the response rate.

 Although the response rate is low after 
3 months, however, the number of sample more 
than 400 can be a representative for this kind of 
study. Further study should consider multiple 
methods or sending follow up reminders using 
an electronic survey or internet-based survey is 
needed. Important attention needs to be given to 
improve midwife capacity to support the health 
and nutrition of children.
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 In terms of knowledge enhancement as 
the effect of the training, at baseline it was found 
less than 50% of the subjects had sufficient 
knowledge in digestive health, nutrition, and 
parenting for character building (Table 2). This 
shows how those three topics were important to 
be delivered to the midwives at any opportunity 
as their on-going continuing education. It is 
understood that gut health is an important issue 
in which there is a role of nutrition to gut health 
and brain axis.6 While for parenting knowledge, 
there is also a need for midwives to support the 
promotion of parenting self-efficacy for the new 
mothers.12 While for nutrition, a literature review 
in from Arrish13 that included eight studies in 
the final review reported that midwives lacked 
a basic knowledge of nutrition requirement 
during pregnancy. This might be attributed to 
inadequate nutrition education provided in both 
undergraduate and postgraduate midwifery 
programs. Nevertheless, nutrition education 
components of midwifery courses were not 
identified within the study reviewed.
 
 In this study, knowledge increased was 
found at the immediate after the training (i.e. 
39.5% at baseline and 68.2% at immediate 
after), but it was not retained after three months 
evaluation (48.4%). Thus, the knowledge 
retention was not maintained. Naeem et al14 

suggested that although short training led to 
increase knowledge, however, to be able to retain 
the knowledge, there was a need to do regular 
and periodic refreshers, especially to topics that 
are not applied regularly. A cohort study done 
in Mozambique15 showed that in the range of 
six moths after the assimilation of knowledge, 
there was a deficit in knowledge retention and 
resulting in loss of information in all the topics 
provided during the courses. There are several 
reasons, i.e. decreased in the performance 
interfering in perceptual mechanisms and levels 
of attention, the willingness of the subjects to 
learn, the logic and meaningful of the presented 
content, and the role of the resource persons to 
make the content interesting to learn in having 
new ideas with transformation and refinement 
of what was already known. Especially for 
midwives, knowledge and understanding of 
child health related sciences are essential to 
their daily practice, particularly when faced with 
the continual advancement of promotion and 
prevention modalities. Another suggestion to 

assist in its retention is by perceived relevance 
demonstrated through applicability to practical 
situations.16

 In conclusion, the knowledge retention 
from the continuing health education among 
midwives in Indonesia decreased after 3 months. 
Thus there is a need to do regular and periodic 
refreshers, especially to topics that are not 
applied regularly, to retain the knowledge.
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