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EDITORIAL 

 
 It is a great pleasure to publish the second issue of Volume 25, Myanmar 

Health Sciences Research Journal just after celebrating our happy Golden 

Jubilee Anniversary of Department of Medical Research (Lower Myanmar) 

on 10th June, 2013. There are fifteen research articles published in this 

issue. We are sure that all papers are very informative and useful to the 

readers. Among them, an interesting article which is about Determination 

of mercury in skin cosmetics commonly used in our country was chosen as 

a leading one since it is seriously important to our Myanmar women.  

We have learnt that mercury, one of the most toxic elements for plants and 

animals, is used in some cosmetics as it is a skin whitening ingredient to 

lighten the skin as well as in ointments to treat skin infection. To make the 

skin whiten, mercury absorbs the UV rays and prevents the sun from 

darkening the skin and thereby reducing the production of melanin which is 

responsible for skin darkening. In fact, although many manufacturers in the 

world know the health risk of skin lightening cosmetics containing 

mercury, they make their own benefits by producing them in commercial 

scale and distributing to cosmetics markets widely.  

It was observed that there are many skin cosmetics with mercury content 

available in Myanmar markets which are imported through neighboring 

countries without registration and are invariably cheap, likely to be 

counterfeit, or low quality brands. This article also highlighted the health 

warnings on the usage of skin whitening creams as 50% of tested samples 

of the selected brands were apparently high in mercury content. It is to be 

regretted that these toxic high level mercury cosmetics are mainly used by 

our rural women as their health education is poor and they can only afford 

to buy these relatively low-priced products. Therefore, we should promote 

the health education program regarding the usage of skin cosmetics 

especially in rural areas ever than before. 

In addition, others mentioned in this issue are filled with invaluable health 

research findings. These are concerned about : Blood glucose lowering 

effect of Banaba leaf on rat model, Ante-natal care and delivery practices 

 
 



among rural Kokang mothers, Application of Ki-67 immunoexpression in 

various histopathological stages of oral mucosal lesions, Knowledge on 

adolescent reproductive health among high school students in Katha 

Township, Providers’ and clients’ perceptions and problems in providing 

newborn health services in Magway Region, Detection of Burkholderia 

pseudomallei in patients with suppurative infections attending the Yangon 

General Hospital and New Yangon General Hospital, Helicobacter pylori 

infection among endoscopy-proved gastritis and peptic ulcer patients from 

Thingankyun Sanpya Hospital, Thiamine status of children at a foster 

monastery school in Mayangone Township, Haematological manifestations 

among HIV-TB co-infected patients prior to ART in Specialist Hospital 

Waibagi and Specialist Hospital, Thakayta Township, Pathogenic bacteria 

in raw vegetables and raw fruits in Magway, Qualitative study on 

contraceptive use on currently married urban and rural women in Meiktila 

Township, Pattern of metastasis in breast cancer patients, Yangon General 

Hospital, Effect of pomegranate juice consumption on oxidative stress and 

lipoprotein oxidation, aggregation and retention in diabetic patients, and 

Utilization of clean delivery kit in Insein Township. 

We sincerely hope that research articles published in this issue will offer 

updated medical knowledge and information to health professionals from 

various disciplines. Finally, our heartfelt thanks are extended to all the 

authors for their energetic efforts in conducting a variety of research works 

and contributing the useful research information applicable to sustainability 

of health development and improvement of health status in our country. 
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Theingi Khin1, Khin Moe Latt1, Khin Thet Wai3 & Kyaw Soe1 

 
1Chemical Toxicology Research Division 

2Pathology Research Division 
3Epidemiology Research Division 

Department of Medical Research (Lower Myanmar) 
 

Mercury compounds are used as a skin whitening ingredient in some 
cosmetics. Such cosmetics are used because there are no toxic symptoms 
from early exposure; as mercury toxicity develops from chronic use.            
It is linked to kidney, nervous system, and gastrointestinal disorders. This 
study aimed to determine mercury content in skin cosmetics which are 
widely used, cheap and likelihood of counterfeit or low-quality brands 
available in Myanmar markets. To identify most commonly distributed skin 
whitening creams, total of eight wholesale shops in Yangon City (five from 
Theingyi Market and three from Mingalar Market) were selected. The shop 
owners were interviewed and asked for brands by using survey form and 
ranked priority of available and commonly distributed skin-whitening 
creams. Among them, ten brands were selected according to modal rank.           
These selected brands of cosmetics were purchased and coded. In all 
procedures, data were kept under strict confidentiality and all samples were 
subjected to analysis by Flame Atomic Absorption Spectrophotometer.      
Its lowest detection limit was 0.2 ppm. Total twelve samples from ten 
brands (two brands have morning and evening creams) were analyzed and 
mercury content of seven samples (five brands) were ranging from 12.9 ppm 
to 2314.9 ppm (the permissible level of USFDA=1 ppm). The results 
showed 50% of tested samples (5 brands) were higher in mercury content. 
These findings highlighted health warnings on usage of skin-whitening 
creams. 

 
INTRODUCTION 

 
Mercury is considered one of the most toxic 
elements for plants and animals. Some 
cosmetics use mercury compounds as a 
skin-whitening ingredient to lighten the skin 
as well as in ointments to treat skin infection. 
Skin-whitening ingredients make the skin 
whiten in two ways: by absorbing the UV 
rays, thus preventing the sun from 
darkening the skin and by reducing the 
production of melanin which is responsible 
for skin darkening. Mercury inhibits the 
formation of melanin by competing with 
copper in the action of the enzyme 
tyrosinase.1  

Mercury compounds are cheapest so that 
many manufacturers to use them in their 
cosmetic products though knowing their 
toxic hazards. Therefore, nowadays, mercury 
is illegally added in many skin-lightening 
products and has still made their way to 
global market including the Middle East, 
Asia, and Latin America and they have  
been reported to contain toxic levels of 
mercury. Despite the health risks, mercury 
containing skin-lightening products are used 
in many parts of the world and many are 
illegally imported into the neighboring 
countries.2  

Skin-lightening agents that contain mercury 
have become increasingly popular in recent 
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years, especially among women with dark 
skin.3 Women who regularly use such 
products are at particular risk because there 
are no symptoms from early exposure; as 
mercury toxicity develops from chronic use. 
It is linked to kidney, nervous system, and 
gastrointestinal disorders. Prolonged contact 
leads to skin rashes, mood swings, memory 
loss and muscle weakness.3, 4 Some studies 
stated that the substantial risks of mercury 
toxicity caused by the widespread use of 
skin-lightening creams, primarily by women 
but also men, with increasing frequency     
of application and posed by the chronic use 
of these agents especially to pregnant      
and developing baby.5, 6, 7 Mercury exposure 
to the womb is very harmful, linkage to 
neurological effects such as language,     
fine motor skills, memory and cognitive 
thinking and brain damage to developing 
baby.8 

Many countries like the US and Europe 
have banned mercury since 1970s as it is a 
toxic heavy metal and can yield deleterious 
effects on humans, through ingestion, skin 
contact or inhalation. Despite the US FDA 
acceptable maximum level for mercury  
in cosmetics is 1 parts per million (ppm),  
some products did not conform to these 
regulations and contained 6000 ppm of 
mercury. These products were identified 
that they lead to cause mercury poisoning 
with a use of skin-lightening creams     
(New York City Health and Nutrition 
Examination Survey, 2005).9 In addition, 
this survey stated a confirmed case of 
mercury poisoning in a New York City 
resident who had been using an imported 
skin-lightening cream. 

In Myanmar, skin care becomes popular 
among women who are from illiterate to 
highly educated and particularly between 
the age of 20 and 55 years and they  
use various brands of whitening cosmetics 
depending on their income. Moreover,  
being an agricultural based country, 
majority of women, about 80% living in 
rural area, become to use skin whitening 
creams due to the attractive advertisements 

with lack of health knowledge on  
dangerous ingredient like mercury containing 
cosmetics.  

Moreover, some cosmetics do not mention 
the ingredients. Therefore, this study aimed 
at detection of the mercury content in 
cosmetics available in Myanmar markets in 
order to provide the health warnings on 
usage of mercury containing cosmetics.   
 

MATERIALS AND METHODS 

 
Study design 

• Laboratory study 

Study place 

• Chemical Toxicology Research Division 
and Universities’ Research Center 
(Yangon University) 

Data collection  

A total of eight whole sale shops (5 from 
Theingyi Market and 3 from Mingalar 
Market) were selected. Shop keepers were 
interviewed and asked for the brands  
which contain the skin-whitening cosmetics  
labels, low price, commonly distributed to 
the whole country. After this, the brands  
names were listed and by using form, the 
brands which are available and commonly 
distributed skin-whitening products in their 
shops were recorded via rank priority by the 
shop keepers. 

Selection of samples 

Among the various products, most 
commonly distributed skin-whitening cos-
metics were selected according to modal rank.  

Collection of samples 

Total 10 samples of modal rank of various 
brands for skin-whitening cosmetics in 
duplicate were collected and lot numbers 
were recorded. One cream sample was tested 
and another was kept for confirmation. 
Samples were recorded in brand name and 
coded for testing, such as product A, B, C, etc. 
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Sample preparation  

The procedures for sample preparation are 
shown below: 

• 0.2 gm of sample was accurately 
weighed into a high pressure resistance 
50 ml tetrafluoromethane (TFM) vessel. 

• Then, 3 ml of concentrated nitric acid,  
1 ml of 30% hydrogen peroxide and  
1 ml of concentrated hydrochloric  
acid were added by using graduated 
pipette. 

• The vessel lid was closed and left for 
about 15 minutes to ensure complete 
reaction. 

• The sample was digested in microwave 
digestion system at specified program. 

  Maximum power -750 W 
  Maximum temperature - 140°C 
  Maximum pressure - 50 bar 
  Time - 40 min 
• After cooling to room temperature, 

deionized water 20 ml was added to the 
digested solution, and then the inner 
wall and lid were rinsed thoroughly. 

• The digested solution was filtered 
through Whatman paper No.1 into 50 ml 
volumetric flask and diluted to volume 
with deionized water.10 

Sample analysis  

All digested samples were analyzed for 
mercury content by Flow Injection Analysis 
System-Flame Atomic Absorption Spectro-
meter (Model-AAnalyst 800, Perkin Elmer) 
equipped with air-acetylene burner head 
assembly at the wavelength of 253.7 nm  
and atomization temperature of 1200°C 
Electrodeless Discharge Lamp (EDL) was 
used as the radiation source.  

 

RESULTS AND DISCUSSION 
 

The analytical curves were obtained with 
Hg (II) standards (Titrisol grade, Merck, 
Darmstadt, Germany) and serial concen-
trations of Hg (II) in calibration curve show 
excellent linearity (Fig. 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Standard curve for various concentrations  
           of mercury    

Regarding the method used for mercury 
analysis in skin cosmetic, the sample spiked 
with mercury had a recovery percentage     
in the range of 86.95% to 105.6%. There  
are several digestion methods for mercury 
analysis from cosmetics samples such        
as HNO3 and mixture of HNO3-H2O2        
by conventional reflux digestion (CRD)   
and microwave-assisted digestion (MAD). 
According to literature review, the  
recovery of mercury using HNO3 by CRD 
was 85%, whereas HNO3-H2O2 by CRD 
achieved 90%.  

The MAD methods provided recoveries     
of 119% and 99% using HNO3 and      
HNO3-H2O2, respectively. The microwave-
assisted digestion based on sample 
dissolution with HNO3-H2O2 mixture 
method was chosen. The percentage of 
coefficient variation was 10.25%. The 
lowest detection limit was 0.2 ppm. This 
indicates the present method to be a reliable 
one for analysis of mercury content in skin 
cosmetic.  

Total twelve samples from ten brands    
(two brands have morning and evening 
creams) were analyzed in duplicate and 
mercury content in seven of the samples 
(five brands) varied between 12.9 and 
2314.9 ppm, despite the fact that the U.S. 
Food and Drug Administration (FDA)  
has determined that the limit for mercury 
in creams should be less than 1 ppm.  
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The results showed 50% of tested samples 
were higher in mercury content. 

These finding highlighted health warnings 
on usage of skin-whitening creams. The 
results are shown in Table 1. 
 
Table 1.  Mercury contents in twelve samples of  

skin-whitening cosmetics 
No. of 

samples Product name Mercury contents 
 in ppm (Mean±SD) 

1       Product A < 0.2a 
2       Product B < 0.2 a 
3       Product C 1757.15±233.1 
4       Product D < 0.2 a 
5       Product E (Morning) 1219.4±201.4 
6       Product E (Evening) 488.65±49.2 
7       Product F < 0.2 a 
8       Product G 166.4±20.5 
9       Product H < 0.2 a 

10       Product I (Morning) 2314.9±186 
11       Product I (Evening) 2114.9±99.4 
12       Product J 12.9±3.21 

SD=Standard deviation 
a=Less than the detection limit 
 
In this study, skin cosmetics which are 
widely used, cheap and likelihood of 
counterfeit or low quality brands available 
in Myanmar markets were analyzed for 
mercury content. Some may be imported  
via nearby countries without registration.  
It is very dangerous to use such products 
especially in women from rural area. 
Because their health education is poor and 
they can afford relatively low price products. 
So, this paper highlights the importance of 
the health knowledge and health warnings 
concerning usage of toxic mercury contents 
in skin cosmetics available in Myanmar 
markets. 

To safeguard consumer health, our research 
calls for an immediate mandatory regular 
testing program to check mercury in 
whitening creams and other cosmetic 

products that are being marketed and 
consumed in Myanmar. 
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The plant Lagerstroemia speciosa L. (Banaba, ysOf;r in Myanmar name) 
was scientifically evaluated for its hypoglycaemic property.  Although the 
plant has been reputed to have this property, it has not yet been utilized by 
local people as a remedy for blood glucose lowering effect in diabetes. In 
the study, 80% ethanolic extract of banaba leaf was tested for the blood 
glucose lowering effect on adrenaline-induced hyperglycaemia in a rat 
model. Significant reduction of blood glucose levels were observed, 
showing maximum effect at 3 hours, at the dose level of 100 mg/kg body 
weight. Acute toxicity test and physico-chemical studies of the leaf extracts 
of the plant were also carried out. The acute toxicity studies carried out on  
mice have not revealed side effects of this extract at the dosages tested up  
to maximal feasible dose of 8 g/kg. This is the scientific study showing  
the potential use of banaba leaf in diabetes due to its considerable 
hypoglycaemic activity. 

 
INTRODUCTION 

 
In Myanmar, although a substantial number 
of traditionally reputed medicinal plants 
have been evaluated experimentally, only a 
selected numbers of promising plants were 
clinically and chemically investigated. 
Screening of the medicinal plants for hypo-
glycaemic activity is one of the important 
tasks in plant-derived drug research. Medi-
cinal plant by the name of Pyinma (ysOf;r) in 
Myanmar language, is an abundant, naturally 
grown plant around Yangon Region.  

Being reputed for blood glucose lowering 
effect, and having the advantage of 
availability, the study was conducted to 
prove its reputation by evaluating the blood 
glucose lowering effect of 80% ethanolic 
extract of banaba leaf on adrenaline-induced 
hyperglycaemic rat model. An attempt was 
also made to investigate the chemical 
constituents and further identify the active 
compound by thin layer chromatography 
method. 

MATERIALS AND METHODS 
 

Preparation of plant extract and phyto-     
chemical tests 

Banaba (ysOf;r) leaves  were collected from 
Hlinethaya Township, Yangon Region. The 
plant was identified and confirmed for its 
authenticity by a competent taxonomist from 
the Department of Botany, Mandalay Uni-
versity. Fresh dried banaba leaves (100 gm) 
were extracted with 1500 ml of 80% ethanol 
in a boiling water bath for 6 hours at 60°C.1,  2 

Then, the extract was evaporated by a rota-
tory evaporator at 50°C until solid residue 
was obtained. Preliminary phytochemical 
investigation was carried out for this extract 
to determine the presence of various types 
of organic constituents (Physicochemical 
Standards of Unani Formulations).3 

Effect on adrenaline-induced hyperglycae- 
mia in rats 

Test animals were fasted for 18 hours  
and baseline fasting blood glucose level was 
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measured by glucometer at next morning. 
They were given subcutaneous injection of 
adrenaline 0.2 ml/kg body weight and the 
post adrenaline-injection blood glucose 
levels were measured at 1, 2, 3 and 4 hours. 
After one week, those with fasting blood 
glucose level equal to and above 8 mmol/l 
were selected for the study. 

Blood glucose lowering effect on hyper-
glycaemic rat model 

Five groups of 7 albino rats (Wistar strain) 
in each group, weighing 200-250 gm, both 
sexes of aged 12 weeks and fasting blood 
glucose level equal to and above 8 mmol/l 
were randomly selected for this study  
using the rat model established by  
Gupta SS, et al.4  

Animals were fasted for 18 hours and the 
blood glucose level measured. The 80% 
ethanolic extract of banaba leaf, in the 
concentrations of 25 mg/kg, 50 mg/kg and 
100 mg/kg body weight, were administered, 
orally, to three groups of rats (Group I, II 
and III), respectively. Group IV (control 
group) was given distilled water (8 ml/kg 
body weight). Group V received single oral 
administration of glibenclamide (0.6 mg/kg 
body weight) to serve as the standard.      
One hour after giving the corresponding 
drugs or vehicles, subcutaneous injection of 
adrenaline, 0.2 ml/kg, was given to all 
groups. Blood glucose levels of all tested 
animals were serially measured at 1, 2, 3 
and 4 hours after adrenaline injection using 
glucometer. 
Acute toxicity test 

Six groups of mice (Dutch Denken Yoken 
strain), having 10 in each group, of both 
sexes, aged between 6 to 8 weeks and 
weighing 25 to 30 g were kept in each cage. 
They were fasted for 18 hours after which 
they were administered, orally, increasing 
dosages of 80% ethanolic extracts, 0.5 g/kg, 
1 g/kg, 2 g/kg, 4 g/kg and 8 g/kg. The last 
group received distilled water as control  
and all groups were observed for 2 weeks. 
LD50 was calculated using the method of 
Litchfield and Wilcoxon (1949).5  

Data analysis 

Data were analysed by non-parametric 
Mann Whitney test by using SPSS for 
windows, version 16.0. Results were 
presented as mean±SD. Values of p<0.05 
were regarded as statistically significant. 
 

RESULTS 
 

Botanical investigation of Pyinma revealed 
it as Lagerstroemia speciosa (L.) Pers., 
genus Lythraceae and its common name 
being banaba (B.N). The Morphology of the 
plant is shown in Figure 1. 
 

   
Fig. 1. Lagerstroemia speciosa L. (banaba) 

plant and leaves 

The yield percent of the 80% ethanolic 
extract was 7.3%. According to the phyto-
chemical test, the extract of banaba leaf 
showed the prescence of glycosides, steroid, 
phenols, carbohydrate, saponins, tanins,  
tri-terpene and reducing sugar. Regarding 
the hypoglycaemic activity, mean blood  
glucose levels of control and banaba-treated  
animals at various time intervals are shown 
in Figure 2. 

 

 

 

 

 

 

 

 
 

 Fig. 2. The antihyperglycaemic activity of 
negative control group and banaba- 
treated groups  at  various time intervals 
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From the above figure, the injection of 
adrenaline was found to significantly induce 
hyperglycaemia in all groups of rats 
(p<0.05), reaching the maximum levels at 
2 hours. The 80% ethanolic extract of 
banaba leaf (100 mg/kg) also significantly 
reduced the blood glucose levels (p<0.05) at 
all time points of blood collection when 
compared with negative control and all other 
treated groups. Both 25 mg/kg and 50 mg/kg 
doses did not significantly reduce the blood 
glucose levels when compared with negative 
control. Therefore, it was confirmed that 
banaba leaf extract possessed significant 
hypoglycaemic activity at the 100 mg/kg 
dose. Percent inhibitions of 80% ethanolic 
extracts at dosages of 25 mg/kg, 50 mg/kg, 
100 mg/kg and glibenclamide at different 
hours are shown in Table 1. 
 
Table 1.   Percent   inhibition  in  blood  glucose   
                level   of   80%   ethanolic  extracts  of   
                banaba leaf  

 
Dose (mg/kg) 

% inhibition  
in blood glucose level 

1hr 2 hr 3 hr 4 hr 
25 mg/kg extract   3.82  -3.52   4.30  0.95 
50 mg/kg extract   2.01  3.82   5.99  0.95 
100 mg/kg extract 23.66 27.04 33.95 33.08
Glibenclamide (0.6 mg/kg) 13.89 16.06 17.05 24.01

 

           
                      1                      2                        3 

Fig. 3. Thin layer chromatogram of the  standard  
           corosolic   acid   (middle  and  right)  and  
           banaba leaf extract (far left) 

Acute toxicity test did not show death of 
animals in any doses tested. Therefore,  
it was concluded that median lethal dose 
(LD50), when administered orally, supposed 
to be more than 8 g/kg body weight. 
Detection of corosolic acid from banaba leaf 
was done using the TLC method and its 
comparision with 1% and 10% extracts of 
corosolic acid is shown in Figure 3.  
 

DISCUSSION 
 

The clarification of botanical species of 
Pyinma being Lagerstroemia speciosa L. 
which is widely available in Yangon  
Region was done.  

This study reported that the ethanolic extract 
of banaba leaf was relatively non-toxic       
in acute administration at the test dose of    
8 g/kg body weight in rats. Regarding the 
hypoglycaemic activity, among three tested 
doses, 100 mg/kg body weight of 80% 
ethanolic extract of banaba leaf showed 
statistically significant reduction of blood 
glucose levels (p<0.05) at 1, 2, 3 and 4 
hours, respectively, when compared with 
negative control and all treated groups 
including glibenclamide. Percent inhibitions 
of 100 mg/kg 80% ethanolic extract were 
23.66% (1 hr), 27.04% (2 hr), 33.95% (3 hr) 
and 33.08% (4 hr), respectively. Corosolic 
acid (the known blood glucose lowering 
compound) was detected in banaba by  
TLC method.  

Therefore, it was confirmed that banaba leaf 
extract possessed hypoglycaemic activity 
and that the lowering effect may possible be 
due to the presence of corosolic acid. 
Corosolic acid, stimulating component of 
the banaba leaf, given to type 2 diabetics 
was identified in Murakami C,6 et al study.  
Banaba leaf was also found to absorb 
glucose into cell promptly as insulin does 
based on data derived from Ehrlich-ascites 
tumor cells to alleviate insulin-dependent 
type 2 diabetes.4  

This study was the scientific report on 
Lagerstroemia speciosa L. (banaba) leaf, 

      Color Rf value
Lane 1= 80% ethanolic extract of 

banaba leaf     
= Bright purple 0.29 

Lane 2= 1%  extract of  corosolic   
acid 

= Bright purple   0.3 

Lane 3= 10% extract of  corosolic  
acid 

= Bright purple 0.27 
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widely available in Myanmar, possessing 
significant hypoglycaemic property. Although 
reputed, it has not yet been extensively 
known or utilized by local people as a 
remedy to get blood glucose lowering 
effect.  

In addition, the hypoglycaemic activity of 
banaba leaf had not yet been scientifically 
reported in the available literatures in 
Myanmar before this study.  

Adrenaline-induced hyperglycemia is a 
complex response and is the result of 
several different effects including increased 
glycogenolysis, increased gluconeogenesis 
and decreased peripheral glucose 
utilization.7 The advantages of using 
adrenaline are due to its short-term action, 
easy availability, and less mortality and 
morbidity than alloxan-induced model.  

Therefore, this experimental finding was  
the report in revealing the scientific/ 
botanical name of the plant which was 
known only by the local name, and that its 
scientific evaluation on animal model was 
found to agree well with the traditionally 
reputed activity. However, it is likely  
that the tested leaf extracts may contain  
one or more hypoglycaemic principles 
which may also act to reduce the blood 
glucose levels.  

Therefore, it was concluded that the 
lowering of blood glucose level of banaba 
leaf may have a potential for future use in 
diabetic patients in Myanmar, but subacute 
toxicity and randomized controlled clinical 
trials in human beings are mandatory after 
this can be documented.  
 
 
 
 
 
 
 
 
 

Conclusion 
It could be concluded that banaba leaf, 
Lagerstroemia speciosa (L.) Pers., genus 
Lythraceae possesses considerable hypo-
glycaemic activity. 
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This study aimed to explore the antenatal (AN) care and delivery practices 
among Kokang mothers. It was done in March 2010 in the rural area of 
Kunglong Township, Northern Shan State. A total of 8 Focus Group 
Discussions were carried out with 47 mothers from two villages with health 
facilities and from two villages without any health facilities. Six key-
informant interviews were carried out for triangulation of findings. The 
median age of the participants was 33 years with children ranged from  
1 to 13. Mothers in the study area considered AN care as an un-necessity for 
the reasons of pregnancy being a natural phenomenon for a married woman, 
financial constraints and transportation difficulties. Only when a pregnant 
mother suffered from an illness, a visit to a basic health staff was made and 
received AN care as well. Many of the mothers interviewed got at least one 
AN care contact with a local health staff during last pregnancy. However, 
majority of the mothers interviewed had their last child born at home 
without a skilled help. Reasons for unskilled home deliveries were financial 
constraint, previous experiences of easy home deliveries, no helping hands 
at home and transportation difficulty. Some mothers still use bamboo slabs 
for cutting cords. Prolonged labor and retained placenta were the perceived 
risks during delivery. Rural Health Centre and Township Hospital were 
regarded as the destinations for solving their problems. In conclusion, there 
are incorrect reproductive health behaviors among rural Kokang mothers 
that are needed to be improved. 

 
INTRODUCTION 

 
Over half a million of women have died due 
to pregnancy-related causes in 2005 and 
99% of these deaths occurred in developing 
countries. Complications during pregnancy 
and childbirth are the leading causes of 
death and disability.1 Antenatal care  
(ANC) is one of the strategies for reducing 
maternal mortality.2 Although certain 
obstetric emergencies cannot be predicted 
through antenatal screening, women can be 
educated to recognize and act on symptoms 
leading to potentially serious conditions.3  

All women in high-income countries have at 
least four ANC visits. In low- and middle-
income countries, just above two thirds  
of women get at least one ANC visit.4, 5 In 

Myanmar, the number of AN visit varies 
with the availability of health facilities.6 
Ensuring all births attended by a skilled 
health worker is a key strategy in order to 
reduce maternal mortality in addition to 
the ANC. There is an association between 
having a skilled health worker at delivery 
and reduce maternal mortality.7 Worldwide, 
45 million births are occurring at home 
without skilled health personnel each year. 
Skilled attendants assist in more than 99% 
of births in developed countries but 62% in 
developing countries.8  

In Myanmar, home deliveries are 80-90%, 
of which over a third are delivered by 
Traditional Birth Attendants (TBAs) and by 
other untrained personnel like relatives, 
neighbors or herself in rural area.9, 10  
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However, many pregnant women do not 
receive the care they need during pregnancy 
and childbirth. The reasons are: being  
not able to afford the services, no care for  
other children and transportation difficulty, 
considered it unnecessary and cultural 
beliefs or a woman’s low status.11, 12, 13, 14   

According to the findings of previous 
studies done among Bamar in Myanmar, the 
reasons for home deliveries included 
financial problems, availability of social 
support, no need to transfer the expectant 
mother to hospitals or heath centres, past 
experiences and local custom of giving 
births at home.15 However, the situation  
of ANC and deliveries in Kokang ethnic 
minorities, residing in hilly region of 
Myanmar remained unknown. This study 
thus attempted to explore the ante-natal and 
delivery practices among rural Kokang 
mothers living in hard-to-reach area along 
the Than Lwin River of Northern Shan 
State, Myanmar.  

MATERIALS AND METHODS 

An exploratory cross-sectional descriptive 
study was carried out using qualitative 
methods during March 2010 in Kunglong 
Township, Northern Shan State. The study 
included poor Kokang mothers with at least 
one child less than five years old from four 
villages, one with Rural Health Centre 
(RHC), one with sub-centre and the other 
two with no health care facilities. Being 
poor were categorized according to the 
social groups as perceived by local key 
informants during informal interviews.16, 17  

Data collection methods 

Informal Group Interview (IGI)  
This was done with the village leader and 
members in each village for identification of 
key informants and poor mothers in their 
villages.  

Focus Group Discussions (FGDs) 

Altogether 8 FGDs with poor Kokang 
mothers were carried out within the 

dimensions of (1) presence of health 
facilities in their villages and (2) the number 
of children they have. Two sessions with 
mothers from a village with RHC, Nan Hu 
and 2 sessions with mothers from village 
with sub-centre, Nan Kyung, two sessions 
each with mothers from 2 villages without 
any health care facilities (Shin Lon Cun and 
Ton Jie villages) were conducted. 

All mothers with at least one child, aged 
five years or younger, were selected. One of 
the FGD sessions in each village was 
performed with mothers having 5 or more 
children. Another session was performed 
with mothers having 4 or less children. 

Key Informant Interviews (KIIs) 

Nine KIIs were carried out with Health 
Assistant (HA), Lady Health Visitor (LHV), 
midwives and three local elderly mothers 
from the villages by the investigator. 

Data collection 

Note takers fluent in both Myanmar and 
Kokang languages were selected from the 
local area and were trained for one day 
before the data collection. Pre-tested guide-
lines were used in conducting FGDs and 
KIIs. All FGDs were facilitated by the PI 
using Kokang language without any 
interpreter. For FGDs and KIIs, both the 
note taker and the facilitator jotted down the 
conversations. Recording was also done.  

Ethical consideration 
Ethical clearance was obtained from the 
Ethical Review Committee of Department 
of Medical Research (Upper Myanmar). 
After thorough explanation of the purpose of 
the study, informed consent was obtained.  

Data management and analysis 

In the same evening of the day FGDs and 
KIIs were conducted, the investigators and 
the note taker completed their transcripts. 
Transcripts were checked against the tape 
recorder. The findings of the interviews 
were coded according to the main themes 
together with all the team members. Matrix 
analysis was done manually. Comparisons 
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were made between different groups of 
mothers, and recurring patterns and themes 
were noted down. Findings from FGDs 
were triangulated with those of KIIs and 
conclusions were drawn. 

 

RESULTS 

 
Characteristics of the respondents  

Median age of the participants was 33 years 
and number of children ranged from 1 to    
13 and with a mean of 5.4±2.3. More than 
80% of them were illiterates and the rest 
could only read and write. More than 90% 
were farmers and 95.7% of them worshiped 
ancestors.  

Antenatal care 

Most mothers from all villages said that 
they need not have their pregnancies 
checked if they were feeling well. But, they 
went to the health care providers even after 
borrowing money if they had illnesses like 
fever, abdominal discomfort or no foetal 
movement. They received AN service 
during such visits. Among the interviewees, 
most of them had at least one visit to the 
health care provider during their last 
pregnancy. According to the interviewees, 
their blood pressure was measured,  
their abdomen examined, an intramuscular 
injection given and received a packet of 
small red colour and rusty-smell tablets 
during their visits. 

“I did not go to see anyone till delivery but 
went to the Sayama when I was not feeling 
well. I keep working in the farm with a 
mattock and do washing everyday. It is no 
need to check the pregnancy if I am feeling 
well.” 
(A 24-year-old mother with 4 children, from 

village with health facility) 

“This was the first time I came to see them 
for low back pain and they also examined 
my abdomen.”   
(A 36-year-old mother with 3 children, from 

village with health facility) 

“Having pregnancy is nothing special. The 
baby will be delivered after labour pain in 
its due time.”  
(A 27-year-old mother with 4 children, from 

village with health facility) 

The reasons for not seeking ANC were: 
pregnancy being considered as a natural 
phenomenon, feeling of shyness, financial 
constraint, and transportation difficulties.  

Delivery:  place, attendants and care 

FGDs revealed that majority of mothers 
in the study area delivered at homes. Even 
in village with RHC, skilled attendants  
were used by very few women for 
deliveries. Their home deliveries took place 
on their beds or ground space just beside 
their beds laid with a piece of plastic, over  
a blanket, pieces of unfolded packing paper 
box, or a Gunny bag on a mat. Their  
last child was born at home with unskilled 
health personnel such as self delivery, 
husband, relatives or friends. During 
delivery, attendants encouraged the mothers, 
assisted in cutting cord, provided warm 
water for cleaning the baby after delivery 
and prepared meals for mother and called 
for help if necessary. Some mothers were 
provided with herbal medicine by the old 
ladies if labour seemed to be prolonged. 

According to the interviewees, they would 
like to have their babies delivered with the 
basic health staff as it was perceived safe for 
both mother and the baby. But most of them 
practiced home deliveries with unskilled 
attendants. They felt indebted to the 
midwives being not able to pay for the fees 
about 5,000 to 20, 000 kyats. 
“Although she did not ask for any fees, we 
should understand for that. I could not 
afford that. So I have decided not to go to 
the midwife if there is no health problem.”  
(A 28-year-old mother with 4 children, from 

village with health facility) 

Other reasons for home deliveries were 
nobody to look after at home or taking  
care for other children, transportation 
difficulty, previous experience of easy 
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labour during home delivery and feeling of 
shyness. Very few mothers had hospital 
delivery because of foetal death, prolonged 
labour followed by failure in self delivery, 
absence or delay in delivery of placenta  
and traditional belief of inappropriateness  
of giving birth in the same house with the 
presence of a bedridden family member.  

Care of umbilical cord 

Cords were cut only after the expulsion of 
placenta and some of the participants used 
scissors or blades. Some used bamboo slabs 
in order to prevent death of the baby due  
to fits. 

“I used scissors for cutting cord in previous 
two births and they died. Then, I used 
bamboo slabs and only after that I got 
babies alive.” 
(A 40-year-old mother with 6 children, from 

village without health facility)  

One mother said that she had the cord cut 
over a stone with another stone while she 
delivered in the hurt of corn field. Some 
mothers said they cut the cord as long as the 
length of lower limb of the baby and then 
coiled over the umbilicus of the baby. Very 
few mothers coiled the cord without tying it 
and one said she tied it only when noticing a 
pooling of blood under the back of the baby. 

“After cutting the cord for the length of her 
lower leg I coiled it over the umbilicus 
without tying, and it detached after 6-7 
days.”  
(A 45-year-old mother with 8 children, from 

village without health facility)  

Concerning with cord care, they applied 
spirit mostly but some added “Yin Jiu”  
(a red powder), coconut oil, solution of  
anti-tetanus toxoid and chloramphenicol 
injection with the intention to prevent cord 
infection and attack of fits. 

“I applied the flour, being created by small 
insects in bamboo fencing, to the cord and it 
which detached after 7 days.” 
(A 22-year-old mother with 3 children, from 

village without health facility) 

Perceived risks during pregnancy and 
delivery and means of solution 

Only very few mothers could describe their 
perceived risks during pregnancy. Instead, 
the majority complained about the problems 
such as feeling of weakness or lost of 
appetite, constipation, having fever, abdo- 
minal pain or discomfort. Some mothers 
perceived mal-position and presence of coils 
of large vessels of the mother in the lower 
limbs as risks during pregnancy. Even then, 
they still preferred not to go to a skilled 
attendant. One mother from village with a 
health facility said she had delivered a dead 
baby herself in her farm after 8 days of 
expulsion of fluid. 

“While I was carrying food for pigs, I felt 
down and water came out from birth canal. 
I did not know what to do except keeping on 
working. After 7 days of watery discharge, 
the dead baby was delivered in the farm.”  
(A 31-year-old mother with 5 children, from 

village with health facility) 

Almost all mothers stated that no baby after 
prolonged labour pain and no descend of the 
placenta after delivery were the conditions 
that they fear most. These were life 
threatening and needed to go to the hospital. 
Even then, a 31-year-old mother with  
3 children from village with health facility 
said:  

“After delivery, the placenta did not come 
out and my husband went to call the MW. 
While waiting for her, I felt something 
protruding in the birth canal and I myself 
took the placenta out piece by piece with my 
own hands.” 

DISCUSSION 

Mothers in the study area consider ANC as 
an un-necessity for the reasons of pregnancy 
being a natural phenomenon for a married 
woman as also found in Wa ethnic and 
China studies.12, 13 Only when a pregnant 
mother suffers from an illness, a visit to a 
basic health staff is made and received ANC 
as well. It is found that majority of mothers 
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are not taking ANC from health services. 
Those who received such care were for 
other illnesses. The other reasons for not 
having ANC in this study are financial 
constraint and transportation difficulties. 
Similar findings are found in India18, 19 and 
Bangladesh.20  

Concerning perceived risk during preg- 
nancy, they could identify very few risks 
like abnormal lie of the foetus and dilated 
vessels in the lower limbs of the mothers. 
No one was able to describe other risks. 

Another important finding is that majority 
of deliveries were made at homes with 
unskilled attendants and this is also found 
among Bamar and Wa ethnic groups.15, 12  
Those practicing home deliveries with 
skilled attendants for their last births  
mostly were mothers from villages with 
RHC. This supports that provision of  
easily available and accessible health care 
personnel promotes the proportion birth 
attended by skilled attendants in hard-to-
reach area.  

The reasons for home deliveries without 
skilled health personnel in this study such  
as fearing of cost that might be incurred  
for the delivery with a skilled attendant;  
no one to look after home; transportation 
difficulty; previous experience of easy 
labours; and shamefulness are similar to 
those found in studies in Nepal11 and Pyay 
district, Myanmar.15  

The importance of ANC and deliveries with 
skilled birth attendants are in serious need 
for education among Kokang mothers from 
poor families. Some of the practices such as 
self delivery after dribbling for a week and 
self removal of placenta are dangerous 
practices among Kokang mothers.  

These are the behaviours needed to be 
changed through proper way of channelling 
health information that really cured in the 
area. Such educational programmes should 
take place within the frame work of 
alleviating poverty in Kokang area. 
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We investigated the application of Ki-67 immunoexpression for cell 
proliferating status in various histopathological stages of the oral mucosa 
from 40 volunteers (chronic betel chewer with toluidine blue test positive), 
who lived in Chauk Township, Magway Region. Standard immune-
peroxidase method was used for Ki-67 immunostaining and the stained 
slides were examined microscopically using semiquantitative criteria. Ki-67 
immunoexpression was positive in 35 (87.5%) cases. There was no immuno-
expression of Ki-67 in normal mucosa apart from very few parabasal cells. 
In epithelial hyperplasia, Ki-67 mainly located in the suprabasal cells and 
there was increased in numbers of positive cell layers. Dysplastic epithelium 
showed varying degrees of Ki-67 immunoexpression with characteristic  
two phase appearance. Moreover, the positivity of Ki-67 immunoexpression 
was significantly increased in parallel with severity of oral lesion and high 
incidence of chronic betel chewing habit (97.5%) is associated with 
abnormal oral mucosal changes. In conclusion, this study could demonstrate 
that the immunoexpression of Ki-67 proteins in various histopathological 
stages of oral mucosa from chronic betel chewers contributes to develop a 
useful adjunct to the routine diagnostic standard haematoxylin and eosin 
examination in screening for early premalignant and malignant lesions.   

 
INTRODUCTION 

 
Betel chewing is a kind of Asian culture and 
Myanmar is located in the most central 
point of the culture zone of chewing habits.1  
Incidence of oral cancer is still rising with 
diagnosis at late stage of malignancy. To 
reduce the mortality and morbidity of oral 
cancer, early dagnosis and early treatment is 
important in oral cancer management. 
Regular check up and health education for 
prevention of associated risks especially in 
cases with betel chewing and tobacco 
smoking habits are utmost important matters. 
Early detection and evaluation of oral pre-
cancers will be useful in preventing invasive 
oral cancer. Optimal treatment of diseases 
of the oral cavity depends on early and 
proper diagnosis and assessment of the extent 
of the lesion. The diagnosis is confirmed by 
biopsy and histopathological examination 
by haematoxylin and eosin staining. 

The Ki-67 protein is a cellular marker for 
proliferation. It is strictly associated with 
cell proliferation. Ki-67 protein is present 
during all active phases of the cell cycle 
(G1, S, G2, and mitosis), but is absent from 
resting cells (G0). Ki-67 is an excellent 
marker to determine the growth fraction of  
a given cell population. Analysis of the 
expression of Ki-67 is used widely to 
determine the proliferative index of the cells 
in normal and tumor specimens.2-5 

Although a comprehensive examination of 
the oral cavity is an essential component  
of general physical examination, it often 
receives minimal attention in routine 
practice. Careful history, clinical exami-
nation and microscopic findings from a 
biopsy can lead to the early diagnosis of a 
vast majority of oral lesions and result in a 
reduction of oral cancer morbidity and 
mortality. Sometimes, there may be contro-
versial opinion in decision of malignancy in 
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early and uncertain cases, and Ki-67 
immunoexpression can be an aid in decision 
of malignancy especially in oral cancer 
cases.6 Therefore, we aim to investigate  
the cell proliferating status in various 
histopathological stages of the oral mucosa 
from 40 volunteers, Chauk Township, 
Magway Region by using Ki-67 immuno- 
histochemistry.  

 
MATERIALS AND METHODS 

 
Altogether 65 volunteers (chronic betel 
chewer with toluidine blue test positive), 
Chauk Township, Magway Region, were 
included for biopsy tissues sampling. 
However, only 40 cases could be used in 
this study for various reasons. The mean age 
of these 40 volunteers was 48±9.11 years. 
Serial sections (5 μm thick) obtained from 
formalin-fixed, paraffin-embedded tissues 
were subjected to routine histological and 
immunohistochemical analysis. All tissue 
sections were evaluated by 2 pathologists 
separately and final diagnosis was obtained 
after thorough discussion in cases with 
different opinions.  

For immunohistochemical analysis, the 
most representative tissue block was chosen 
from each case and 4μm sections were taken 
to poly-L lysine coated slides. Monoclonal 
Mouse Anti-Human Ki-67 Antigen (Dako 
Cytomation, Denmark) (1:100 dilutions) 
was used as primary antibodies. The immuno- 
peroxidase staining procedure was per-
formed at room temperature by using Dako 
LSAB+System-HRP (Dako, Carpinteria, 
California, USA) for Ki-67.  

Final development of the sections was 
carried out with 3, 3’-diaminobenzidine. 
Appropriate tissue sections which had 
already known to react with antibody were 
used as positive control and Tris buffer 
saline (TBS) instead of primary antibody 
were used as negative control for each 
experiment. Development of the brown 
immunoreactive staining in the nucleus of 
the respective cell is regarded as positive for 
Ki-67 immunoexpression.6  

Statistical analysis 

Statistical analysis was carried out using 
SPSS version 16 software. Categorical 
variables from oral cases were plotted into 
2x2 contingency tables and evaluated using 
the ChiSquare Test.  All reported p values 
were two-sided and considered significant 
when p-value was <0.05. 
 

RESULTS 
 

Among 40 volunteer chronic betel chewers, 
mainly 39 (97.5%) were men and only one 
(2.5%) was woman. The mean age of 
patients was 48 years, with a range of  
26-60 years.  Out of 40 cases, 15 cases 
(37.5%), 39 cases (97.5%) and 14 cases 
(35%) showed history of tobacco smoking, 
betel chewing and both (smoking and  
betel chewing), respectively. Thirty-three 
(82.5%) had poor oral hygienic status.     
Out of 40 cases, 23 (57.5%) were hyper- 
plasia, 3 (7.5%) were lichenoid dysplasia,   
5 (12.5%) were mild epithelial dysplasia,    
4 (10%) were moderate epithelial dysplasia, 
1 (2.5%) was severe epithelial dysplasia and 
4 (10%) were normal, respectively.  

Ki-67 immunoexpression was positive in  
35 (87.5%) cases. Normal portion of oral 
mucosa were also examined and there were 
no immunoexpression of Ki-67 in normal 
mucosa apart from very few parabasal cells. 
In epithelial hyperplasia, Ki-67 mainly 
located in the suprabasal cells and there was 
increased in numbers of positive cell layers. 
Dysplastic epithelium showed varying 
degrees of Ki-67 immunoexpression with 
characteristic two-phase appearance as 
described previously6 (Fig. 1-4). Moreover, 
the positivity of Ki-67 immunoexpression 
was significantly increased in parallel with 
severity of oral lesions. Immunoexpression 
of Ki-67 cell proliferating proteins in 
various histopathological stages of oral 
mucosa from chronic betel chewers are 
shown in Table 1. In this study, we also 
found that high incidence of chronic betel 
chewing habit (97.5%) is associated with 
abnormal oral mucosal changes.   
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Fig. 1.   Oral mucosa  section of normal  mucosa  
taken from 48-year-old male  volunteers  
with history of betel chewing for ten 
years. In normal mucosa, there is only 
few expression of Ki-67 (+)ve cells in 
parabasal layers.  
(A, HE X200 and B, Ki-67 IHC X200) 

 

Fig. 2.   Oral mucosa section of epithelial hyper- 
plasia case taken from 52-year-old male  
volunteer  with  history of betel chewing 
for  15 years.  In  epithelial  hyperplasia, 
Ki-67 mainly  located  in  the suprabasal 
cells  and  there  was  increased  in num- 
bers of positive cell layers. 

             (A, HE X200 and B, Ki-67 IHC X200) 
 

 
 

Fig. 3.   Oral  mucosa  section  of epithelial  dys- 
plasia case taken from 35-year-old male  
volunteer with history of betel chewing 
for 20 years. Dysplastic epithelium 
shows Ki-67 immunoexpression with 
characeristic two-phase appearance.  
(A, HE X200) and (B, Ki-67 IHC X200) 

 

Fig. 4.  Oral mucosa  sections of  mild, moderate 
and   severe  epithelial  dysplasia   cases  
taken  from   58,  34,  60  year-old  male  
volunteers with history of betel chewing 
for  10, 10   and 20  years,  respectively. 
The positivity of Ki-67 immunoexpres-
sion was significantly increased in 
parallel with severity of oral lesion 
(epithelial  dysplasia). 
(A, C and E, HE X200 and B, D and F, 
Ki-67 IHC X200) 
 

Table 1.  Immunoexpression of Ki-67 cell pro-
liferating proteins in various histo-
pathological stages of oral mucosa   
from chronic betel chewers  

Histopathological 
changes 

Ki-67 IHC 
Negative Positive 

No.  
(%) 

Basal        
No. (%) 

Suprabasal 
No. (%) 

Normal 4 (10) 0 (0) 0 (0) 
Hyperplasia 0 (0) 17 (42.5) 6 (15) 
Mild epithelial 
  dysplasia 

0 (0) 4 (10) 1 (2.5) 

Moderate epithelial 
  dysplasia 

1 (2.5) 0 (0) 3 (7.5) 

Severe epithelial 
  dysplasia 

0 (0) 0 (0) 1 (2.5) 

Lichenoid dysplasia 0/0 1/2.5 2/5 

IHC=Immunohistochemical 

A B 

E 

A 

F 

C D 

A B 

B 

A B
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DISCUSSION 
 

It has been widely demonstrated that most 
oral squamous cell carcinomas (OSCC) 
develop through their precancerous steps 
which are defined as potentially malignant 
lesions and are histologically characterized 
by increasing grades of epithelial dys-
plasia.7-10 So far, the only accepted method 
to quantify the risk of progression to OSCC 
of a potentially malignant lesion, is the 
presence/absence of histological findings  
of dysplasia11, 12 although the presence of 
dysplasia does not always indicate malign-
nant transformation and its absence does not 
preclude it.13 Moreover, histological assess-
ment of dysplasia is extremely subjective 
and prone to inter- and intra-observer 
variation,14 and additionally some poten-
tially malignant lesions do not show 
dysplastic alterations.15, 16 

These considerations have stimulated 
intense research in this area, and many 
studies have been conducted so far, in an 
attempt to find out molecular markers  
that are associated with OSCC and that  
can predict malignant transformation when 
found in epithelial precursor lesions, 
especially in cases without signs of 
dysplasia.17, 18 

The immunohistochemical analysis of Ki-67 
is a simple and inexpensive method as well 
as Ki-67 protein has been utilized as a 
immunohistochemical marker of prolife-
rating cells.4, 5 Dysplasia is the most 
important predictive factor providing           
a surgical or non-surgical therapeutic 
approach. However, histological assessment 
of dysplasia is extremely subjective, and 
some potentially malignant lesions do not 
show dysplastic alterations. 15, 16, 18  

For these reasons, it would be very 
important to find alternative parameters that 
allow an early detection of pre-neoplastic 
lesions. Early detection and evaluation of 
oral pre-cancers (eg. leukoplakia) will be 
useful in preventing invasive oral cancer. 
Optimal treatment of diseases of the oral 
cavity depends on proper diagnosis and 

assessment of the extent of the lesion. The 
vast majority of patients with oral cancer 
present in advanced stages, which necessi-
tates expensive and aggressive combined 
modality treatment; leading to severe 
morbidity, poor quality of life and low cure 
rates.  Therefore, early detection and prompt 
treatment of oral lesions has an important 
complementary role along with primary 
prevention. Not initiating or quitting of betel 
chewing, tobacco use in any form and 
alcohol drinking, and practicing a healthy 
life-style play the most important and 
indisputable role in reducing the risk from 
oral cancer.1, 7, 17  

In this study, Ki-67 immunoexpression was 
positive in 35 (87.5%) cases and negative in 
normal mucosa apart from very few 
parabasal cells. In epithelial hyperplasia, 
Ki-67 mainly located in the suprabasal cells 
and there was increased in numbers of 
positive cell layers.  

Moreover, consistent with previous finding,6 
that the dysplastic epithelium showed 
varying degree of Ki-67 immunoexpression 
with characteristic two-phase appearance. 
We also found that the positivity of          
Ki-67 immunoexpression was significantly 
increased with the severity of various 
histopathological stages of oral mucosa 
lesion. 

Preventing cancer and raising quality of life 
for cancer patients are recurring themes and 
need to promote ways to ease the global 
burden of cancer. Many cancers can be 
prevented by avoiding exposure to common 
risk factors, such as tobacco smoking. In 
addition, a significant proportion of cancers 
can be cured, by surgery, radiotherapy  
or chemotherapy, especially if they are 
detected early. Screening and early 
detection of cancer is important to prevent 
the progression of oral precancers to 
invasive and metastatic cancers and timely 
achievement of proper treatment. We found 
that Ki-67 immunoexpression was expressed 
according to the severity of various 
histopathological stages of oral mucosal 
lesions.  
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In conclusion, it was highlighted that the 
immunoexpression of Ki-67 proteins in 
various histopathological stages of oral 
mucosa from chronic betel chewers 
contribute to develop a useful adjunct to the 
routine diagnostic standard haematoxylin 
and eosin examination in screening for early 
premalignant and malignant lesions.  
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A cross-sectional comparative study was carried out to explore the 
knowledge on adolescent reproductive health among tenth standard students 
attending three high schools in Katha Township in Sagaing Region. The pre-
tested questionnaire was applied. A total of 500 tenth standard students were 
selected and stratified by school and gender with stratified random sampling 
method. The ages of studied students were between 14 and 18 years and the 
mean age was 15.3 (SD=0.7) years. About 60% of them did not know 
whether a woman can be pregnant on the first time of sexual intercourse. 
Over 73% of studied students were aware of any contraceptive methods. 
Among them, 66.2% of respondents could mention taking daily pills as a 
contraceptive measure, 72% could identify injection and 65.4% could 
answer condom. HIV/AIDS awareness among studied students was over 
99%. Regarding prevention of HIV transmission among them, 72.9% 
answered to use condom. More male students than female students were 
aware of condom and gender differences were statistically significant 
(P<0.05). Only 40% of studied students were aware of sexually transmitted 
infections. The male students got higher knowledge score than the female 
students, and the difference was statistically significant (P<0.05). 

INTRODUCTION 

Since adolescents have risk-taking nature, 
they are susceptible to behavioural problems 
at the time of puberty and new concerns 
about reproductive health. At this age, most 
people begin to explore their sexuality and 
have sexual relationships.1 Many young 
people engage in sexual activity before 
marriage and do often without any          
protection against pregnancy or sexually 
transmitted infections (STIs).2 These risk- 
taking behaviours of the adolescents may 
lead to early pregnancy, unwanted preg-
nancy, unsafe abortion, contracting of STIs 
including HIV/AIDS. In Myanmar, young 
people aged 10-24 years constituted over 
30% of the total population in 2004; of 
them, over 20% were adolescents aged 10-
19.1 Adolescents in Myanmar face many 
challenges which include high-risk behavior, 
poor quality of education and household 

poverty. While combating these challenges 
with limited resources, the new challenges 
such as STD, HIV/AIDS, drug abuse and 
tobacco use are emerging. Reproductive 
health problems continue to represent major 
health problems for adolescent health.3  

Within this frame, this study aims to explore 
the knowledge on adolescent reproductive 
health among high school students in Katha 
Township of Sagaing Region. The outputs 
of the study are expected to become inputs 
for future health educational endeavours for 
high school students. 

 
MATERIALS AND METHODS 

 
Study design 

Cross-sectional comparative study 

Study population 

Tenth standard students attending three high  
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schools in Katha Township in Sagaing 
Region 
Study area 
Three high schools in Katha Township in 
Sagaing Region 
Sample size determination 
The following formula for the hypothesis 
test for two population proportions was used:4 

  
 
 

Where P = ( 1P + 2P )  

Null hypothesis was stated as the different 
level of high knowledge on contraception 
method of daily pill rate=0% 
Anticipated level of high knowledge on 
contraception method of daily pill rate= 
85.2% and 96.6% of male and female, 
respectively.5 
Level of significance is set at 5% and power 
of the test is 80%. 

Table in the reference shows that for 
P2=0.96 and P1=0.85, Sample size=251. 
Thus, required sample size is 250 for each 
male and female group; thus, male=250,  
and female=250, giving a total sample size 
of 500. 
Sampling methods and procedure 
There are three high schools in Katha 
Township. From 10th standard students of 
these schools, 500 tenth standard students 
(250 males and 250 females) were selected, 
with stratified random sampling method 
after stratifying by school and gender. 

Data collection 
The questionnaires were based on  
Global School-based Student Health  
Survey (GSHS) WHO, 2006, and after 
Myanmar translation, pretesting was done. 
Informed consent was obtained from the 
study students. Knowledge and attitude  
questions were asked by face-to-face 
interview by researcher and eleven trained 
interviewers using the pretested structured 
questionnaires. 

Data analysis 

Data analysis was done by SPSS 16.0. 
Chi-square test was used in analyses that 
entailed comparisons of proportions between 
males and females. Significance level was 
set at 0.05.  

RESULTS 

Mean age of study students was 15.26 
(SD=0.71) years. The mean ages of males 
and females were 15.36 and 15.16, 
respectively. Most of the study students  
are Bamar (87.6% of males and 86.4% 
females, respectively) and some are Kachin, 
Shan and others. The majority of students 
are Buddhists (89.2% males and 86.8% 
females) while some are Christians, 
Muslims and Hindus.  
 
Table 1.  Knowledge of the students on indivi-                

dual reproductive health knowledge               
statements, according to gender 

Knowledge statement 
Responses made 

P  
valueStudents  

Male  Female  
Can get pregnant with only 

one sex 
    True 
    False  
    Don’t know 

(n=250) 
 

96(38.4%) 
71(28.4%) 
83(33.2%) 

(n=250) 
 

107(42.8%)
26(10.4%) 
117(46.8%)

 
 

<0.001
 

Days that ovulation occurs 
before menstruation* 

    7 days 
    14 days 
    20 days 
    Don’t know 

(n=250) 
 

68(27.2%) 
56(22.4%) 
49(19.6%) 
77(30.8%) 

(n=250) 
 

113(45.2%)
74(29.6%) 
33(13.3%) 
30(12%) 

 
 

<0.001
 

Ever heard about contra- 
    ception 
    Yes 
    No 

(n=250) 
 

177(70.8%) 
73(29.2%) 

(n=250) 
 

190(76%) 
60(24%) 

 
 

0.18 

Knowledge of contracep-     
tion*  

    injection 
    Daily pills 
    Condom 
    Withdrawal method 

Emergency contracep-     
tive pills 

    Safe period 

(n=177) 
 

129(72.9%) 
114(64.4%) 
142(80.8%) 
55(31.1%) 
40(22.6%) 

 
42(23.7%) 

(n=190) 
 

135(71.1%)
129(67.9%)
97(51.1%) 
20(10.5%) 
28(14.7%) 

 
24(12.6%) 

 
 

0.59 
0.18 

<0.001
<0.001

0.11 
 

0.01 
Knowledge on time period   

within which to use emer- 
gency pills after a sex 

    Within 72 hours  
    More than 72 hours 

(n=40) 
 
 

21(52.5%) 
19(47.5%) 

(n=28) 
 
 

17(60.7%) 
11(24.6%) 

 
 
 

0.5 

Ever heard of condom 
    Yes 
    No 

(n=250) 
222(88.8%) 
28(11.2%) 

(n=250) 
159(63.6%)
91(36.4%) 

 
<0.001

*Multiple responses 

)1()1( 2211 PPPP −+−Z1-α / 2  +Z1-β  /(P1 –P2)
2

2

2P (1-P) n= 
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Table 1 shows knowledge of the students on 
individual reproductive health knowledge 
statements, according to gender. There are 
statistically significant differences between 
males and females in their knowledge on 
“getting pregnant with one sex”, “days that 
ovulation occurs before menstruation”, 
condom, withdrawal method and safe 
period.     
 
Table 2.  Knowledge of the students on indivi-              

dual knowledge statements on HIV/              
AIDS and STI, according to gender 

Knowledge statement 
Responses made P 

valueStudents 
Male Female  

Ever heard of HIV/ AIDS 
  Yes 
  No 

(n=250) 
247(98.8%) 

  3(1.2%) 

(n=250) 
248(99.2%)

  2(0.8%) 
0.68 

Knowledge on prevention 
  of HIV/AIDS* 

  (n=247)     (n=248)  

  Avoiding unprotected    
  sexual behavior 

  Faithful to single partner 
  Using condoms 
  Others 

201(81.4%) 
 

186(75.3%) 
204(82.6%) 
53(21.5%) 

212(85.5%)
 

190(76.6%)
157(63.3%)
59(23.8%)

0.19 
 

0.69 
<0.001

0.52 
Knowledge on routes of  

transmission of HIV/AIDS
  (n=247)   (n=248)  

  Sexual intercourse 
  Blood transfusion 
  From infected mother to 
    child 
  Needles and syringes 
  Mosquito and insect bite 
  Others 

231(93.5%) 
212(85.8%) 
186(75.3%) 

 
202(81.8%) 
94(34.6%) 
58(23.5%) 

225(90.7%)
222(89.5%)
192(77.4%)

 
199(77.4%)
113(45.2%)
98(39.5%)

0.34 
0.18 
0.53 

 
0.73 
0.08 

<0.001
Knowledge on signs and 

symptoms of STI* 
  (n=250)   (n=250)  

  Correct answers given on male signs/ symptoms: 
   Ulcers/sores in genital    

area 
     Pain during  urination 
     Discharge from penis 

154(61.6%) 
 

135(54.0%) 
124(49.6%) 

98(39.2%)
 

83(33.2%)
98(39.2%)

<0.001
 

<0.001
<0.001

  Correct answers given on female signs/ symptoms: 
    Pain during urination 

 Vaginal discharge 
 Lower abdominal pain 
 Ulcers/sores on genital   
   area 

101(40.4%) 
90(36.0%) 
98(39.2%) 
83(33.2%) 

93(37.2%)
98(39.2%)
94(37.6%)
77(30.8%)

0.46 
0.46 
0.73 
0.56 

 *Multiple responses 
 

Table 2 shows knowledge of the students  
on individual knowledge statements on 
HIV/AIDS and STI, according to gender. It 
was found that there was no statistically 
significant difference in being aware of 
HIV/AIDS between both male and female 
students. However, fewer females knew to 

use condom to prevent HIV/AIDS 
transmission (p<0.05), and females also 
knew less than males on the signs and 
symptoms of male STI (p<0.05).   

 
DISCUSSION 

 
The situation found in this study is that the 
studied students have gaps in knowledge 
relating to pregnancy. About 60% of them 
could not correctly answer whether a 
woman can get pregnant on the first time of 
sexual intercourse, if she has sex only once. 
The findings are consistent with those of a 
study conducted among peri-urban adoles-
cents in Yangon city, 2008.5 

Majority of studied students could not 
correctly answer about ovulation time and 
only 26% could correctly answer it. The 
finding of Family and Youth Survey, 2004 
shows that less than 12% of young people 
could correctly answer that ovulation time is 
the mid cycle of menstruation.6 

Contraceptive awareness among studied 
students was over 73%. There were 70.8% 
of male students and 76% of female 
students, respectively, and gender differ-
ences were statistically not significant. 
Among contraceptive methods, the most 
widely known was injection (71.9%), 
followed by daily pills (66.2%) and condom 
(65.4%). More male students (80.8%) than 
female students (51.1%) had knowledge on 
condom as contraception and gender differ-
ences were statistically significant (P<0.05). 

The finding of Family and Youth Survey6 
showed 80% of youth (15-19 years) were 
aware of contraceptives. Among contracep- 
tive methods, the most widely known was 
injection (71.1%) followed by daily pills 
(69.6%), condom (60.3%), emergency pill 
(17.1%), safe period (18%) and withdrawal 
(25.7%).  

When assessing knowledge about condom, 
88.8% of male students and 63.6% of 
female students have ever heard condom. 
As regards the advantages of condom use, 
50% of studied students mentioned that it 
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can be used as prevention of conception, 
61.6% mentioned as prevention of both 
STIs and HIV/AIDS. 

A study from University of Medicine 2, 
Yangon revealed that almost all male 
medical students (99.2%) and female 
medical students (95.2%) knew about 
condom.7 Regarding the advantages of 
condom use, 87.3% of medical students 
stated as a contraceptive and 81.6% stated 
as prevention of both STIs and HIV/AIDS.  

In Katha study, more male students than 
female students were aware of condom    
and gender differences were statistically 
significant (P<0.05). Male students had a 
good knowledge of condom and also of how 
to use it, much better than female. Similarly 
in Ghana study,8 male knew more about 
condom than female. According to our 
culture and social norms, females might 
have less chance of getting information 
about condom. Therefore, health education 
about condom, its uses and protection 
effects should be given for both genders.    

About 99% of studied students were aware 
of HIV/AIDS. There were 98.8% of male 
students and 99.2% of female students, 
respectively, and gender differences were 
not statistically significant. Among those 
who were aware of HIV/AIDS, the majority 
of students (over 75% from each answer) 
could identify the four modes of trans-
mission (sexual intercourse, blood trans-
fusion, from infected mother to child and 
needles and syringes). But over 40% of 
studied students had misconception that 
mosquito and insect bite is one of the routes 
of transmission of HIV/AIDS. This shows 
that more information about HIV/AIDS 
must be given to students to reduce this 
misconception.  

It is recommended to conduct comparative 
studies to explore whether there is a 
difference between in-school adolescents 
and out-of-school adolescents for healthy 
behaviour on adolescent reproductive 
health. 
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A comparative study was conducted in two selected townships; Seikphyu 
(essential newborn care project-township) and Magway (non-project 
township) of Magway Region from September, 2009 to March, 2010.                 
A total of 46 midwives (MWs) and 80 mothers were studied to investigate 
the perspectives of MWs and clients in delivering and receiving newborn 
health services. The number of MWs who practised postnatal visits daily 
during the first week after delivery was higher in project-township 
compared to non-project township (67.5% vs. 40.0%, p=0.048). MWs in 
project-township more practised body temperature taking (57.5% vs. 35.0%, 
p=0.044), avoidance of bathing after birth (92.5% vs. 52.5%, p=0.000) and 
encouraged exclusive breast feeding practice (82.5% vs. 60.0%, p=0.026). 
Barriers in provider side included inadequate equipment supplies especially 
in non-project township, heavy workload, geographical barriers, and 
ignorance of clients. Mothers in project-township more received newborn 
care education (87.5% vs. 52.5%, p=0.001), less practiced the application of 
substances into umbilicus (15.0% vs. 32.5%, p=0.046) and more practiced 
exclusive breast feeding (80.0% vs. 57.5%, p=0.03). Barriers in client side 
included busy days of MWs and geographical barrier. Therefore, client 
oriented intervention programs should be launched to relieve from ignorance 
and to overcome the traditional believes, parallel to innovative and effective 
projects on essential newborn care at provider side.   

      
INTRODUCTION 

One of the eight Millennium Development 
Goals (MDGs) relating to child health 
adopted at the Millennium Summit of 
United Nations in 20031 is to reduce child 
mortality by two-thirds between 1990                
and 2015. To achieve the MDGs concerning 
child health by the year 2015, many 
innovative research programs have been 
carried out to reduce the under five 
mortality rate all over the world.                           
In Myanmar, Department of Health imple-
mented essential newborn care intervene-
tions in selected townships of Ayeyawady 
and Magway regions since 2006.  
 

Theingi Myint and Hla Soe Tint contributed equally 
to this study and are joint first authors. 

Interventions included, training on newborn 
care for MWs using a training-manual 
covering cord care, temperature main- 
tenance of newborn baby, resuscitation, eye 
care, exclusive breast-feeding, postnatal 
care, care of the sick newborn baby and 
referral of severely ill newborn baby. 
Moreover, clean delivery kits were ade- 
quately distributed to the project townships. 
Although the intervention program has 
proven highly effective, the program 
manager needs to understand the percep- 
tions, needs and problems in both provider 
and clients’ sides to maximize the effective- 
ness of program as well as for scaling up.  

This study attempted to document the 
perceptions on essential newborn care 
program   and   problems  encountered  with  
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implementation from the provider side as 
well as perceptions and barriers to access 
the essential newborn care services from the 
consumer side in project and non-project 
townships to find out the solutions in order 
to enhance the essential newborn care 
program in the future.   
 

MATERIALS AND METHODS 
 

This study is a cross-sectional analytic study 
comparing provider and clients’ perspec- 
tives on newborn care in project and non-
project townships using both quantitative 
and qualitative methods. The study was 
conducted in Seikphyu Township where 
essential newborn care program has been 
running since 2006 and one non-project 
township (Magway Township) of Magway 
Region. Both townships were assumed to be 
similar in socio-economic, geographical and 
geographical determinants.  

For quantitative data collection, two rural 
health centers (RHCs) including all sub-
centers (SCs) under its jurisdiction were 
randomly selected from the list of RHCs in 
township health profile (Fig. 1). A total of  
46 SCs (22 SCs in project and 24 SCs in 
non-project township) were included in this 
study. 

A total of 46 MWs (22 MWs in project and 
24 MWs, in non-project townships) who 
were   working  at  SCs   of   selected  RHCs  
 
 

participated in this research. For clients, five 
villages in each selected RHCs (out of 
approximately 20 villages per RHC) were 
randomly selected.  

In each village, mothers who have an infant 
(under one year old child) or who have 
given stillbirth within one year and 
permanently live in rural village were  
identified by discussion with heath staff  
and village leaders, and four mothers were 
randomly selected for participation in    
face-to-face interview. Total, 80 mothers 
participated in face-to-face interview.  

For qualitative data collection, a total of    
40 MWs (20 MWs each in project and    
non-project townships) participated in    
four Focus Group Sessions (FGDs) on 
provider side. On client side, a total of    
four FGD sessions with purposively 
selected 40 mothers who revealed their 
unusual experiences such as delivered with 
Auxiliary Midwife (AMW) or Trained 
Traditional Birth Attendant (TTBA) and bad 
neonatal outcomes during face-to-face 
interviews were also conducted to explore 
the perspectives of clients on newborn care. 
They were identified through discussions 
with the health staff and local community 
leaders prior to quantitative survey.   

The self-administered questionnaire for 
MW, guidelines for FGD with MWs and 
guidelines for FGD with clients were 
developed  and  pretested  at  Pyinsar  RHC, 
 
 

 
 
 
 
 
 
 

 

 

Fig. 1. Selection of participants for qualitative  data collection in both townships 

FGD Sessions 

Non-project  township 

RHC RHC 

 MWs 
(n=10)

Mothers  
(n=10)

  MWs 
(n=10)

Mothers  
(n=10)

 Project township 

RHC RHC 

  MWs 
(n=10)

Mothers
(n=10)

  MWs 
(n=10) 

Mothers 
(n=10)
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PyinOoLwin Township and the necessary 
items were revised until the final version  
was achieved to use in the field. The 
detailed training on quantitative and 
qualitative data collection was given to the 
data collectors by supervisors. Data were 
entered into computer using Epi-data 
version 3.02-software. Double data entry 
was done to check completeness and 
accuracy. Any discrepancy was corrected by 
reviewing the raw data. Data analysis was 
performed by using Epicalc package of  
R version 2.9.2 statistical software. All FGD 
sessions with MWs and clients were video-
recorded using Cyber-link YouCam version 
11.0 program with the consent of 
participants. Note takers jotted down the 
conversions. In the same evening of each 
and every qualitative data collection day, 
the facilitators and note takers completed 
their transcripts. After dinner, all team 
members watched the video record together 
on lap-top computer and filled up the gaps 
in transcripts. The grand-transcripts of all 
FGD sessions were entered in to computer 
using win-innwa Myanmar font and saved 
as Rich Text Format in Microsoft word 
version 2007 program. Qualitative thematic 
data were analyzed using Atlas-Ti version 
6.01 software.          
Ethical consideration 
Ethical approval was obtained from 
Institutional Ethical Committee of 
Department of Medical Research (Upper 
Myanmar). The research team considered 
confidentiality as an utmost concern in  
the collection, management and analysis of 
all collect data. Written informed consent 
was obtained from each and every 
respondent in both quantitative and 
qualitative data collection before interviews 
and discussions.  

RESULTS 

Background characteristics of MWs  

The background characteristics of MWs in 
project and non-project townships are 
shown in Table 1.  

Almost all MWs participated in quantitative 
assessment were willing to participate in the 
FGD session. Only four MWs in non-
project township and two MWs in project 
township could not participate in FGD 
because of time factor for their return trip.          

Table 1.  Background characteristics of  MWs  

Variable  

MWs from 
non-project 

township(n=24)

MWs from 
project township 

(n=22) 
P  

value 

No. % No. %  

Age (years) 
  Mean±SD 40.4±11.6 37.1±12.5 

 0.311 
  Range 24 to 60 24 to 59 
Education 
  Middle    2    8.3  1   4.5 

 0.920 
  High  11 45.8 12 54.5 

   University    6 25.0 5 22.7 
   Graduate    5 20.8 4 18.2 
Marital status 
  Single    7 29.2 11 50 

 0.148 
  Married  17 70.8 11 50 

 

Service related characteristics of MWs 

Approximately half of the MWs (43.5%) in 
the study had less than ten years service and 
the mean service was 14.6 years with a 
range of 1 to 37 years. Peculiarly, two 
newly appointed MWs participated in non-
project township. Majority of the MWs in 
both townships except two newly appointed 
MWs in non-project township had received 
training on newborn care through 
“Integrated Management of Maternal and 
Childhood Illness” and “Pregnancy, Child-
birth, Postpartum and Newborn Care 
(PCPNC)”. The proportions of MWs who 
received training on newborn care through 
PCPNC were 54.5% vs. 42.1%, through 
IMMCI were 9.1% vs. 5.3% and who 
received both IMMCI and PCPNC trainings 
were 36.4% vs. 44.7% in project and non-
project townships, respectively.    

Regarding the training, one of the newly 
appointed MWs said, 

“I’m taking care of newborns with my own 
knowledge learnt during my midwifery 
training. But, I think, some concepts have 
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been changed. I would like to get some 
training on newborn care.” 

(A 24-year-old new appointed MW in non-
project township)  

The MWs were working at SCs about 
average 13 miles away from their respective 
Township Health Departments.  The MWs 
in the study were serving about 5 villages on 
average. The majority (69.6%) of MWs 
were holding up to 4 villages while the 
remaining 30% were overloaded with too 
many villages with a maximum of 22.  Most 
(52.2%) of MWs were giving healthcare to 
less than five thousand population.  

MWs’ perception on logistics and support 

The majority (58.7%) of the study MWs 
from both townships accepted that they 
were adequately supplied and well-equipped 
while 41.3% said no. The MWs at project 
township accepted that they were adequately 
supplied for newborn care compared to those 
at non-project township (77.3% vs. 41.7%, 
p=0.019).     

The results of FGD sessions revealed that: 

“We have our own delivery kits. However, 
we prefer ‘disposable clean delivery kits’ 
because we can give it to pregnant women 
in advance (before delivery, during ante- 
natal care visits).” 

(A 29-year-old MW with 7 years service in 
project township) 

“We use to conduct about 60 labors (in 
Magway Region) per year. We get only 10 
clean delivery kits per year. Therefore, we 
would like to get enough clean delivery 
kits.”  
(A 34-year-old MW with 11 years service in 

non-project township) 

Midwife’s perception on workload 

Majority (73.9%) of the MWs in study 
perceived that they were overloaded while 
the remaining 26.1% did not perceive that 
they were overloaded with work. Among 
too many   tasks,  majority  of  MWs  regard  

maternal and child care services as their 
main job. They were happy to do antenatal 
care, intranatal care, postnatal care, 
immunization and birth spacing services. 
However, they feel gloomy to do some 
works, such as to fill varieties of monthly 
report forms, TB new case finding etc.   

“We have to do too many tasks daily. 
Sometimes I may even forget what my job is: 
MW or jack of all trades Sayarma?”  

   (A 47-year-old MW with 21 years service) 

Difficulties in newborn care at the provider 
side` 

Geographical barriers 

MWs who are serving a large number of 
villages under SC jurisdiction and who are 
working at SC with geographical barriers 
are facing with problems in newborn care 
service delivery.    

“I have nine villages under my jurisdiction. 
The furthest village is situated about  
20 miles away from my SC. If one mother in 
south and another in north give birth how 
can I do daily PN care?”  

(A 36-year-old MW with 12 years service) 

Ignorance of clients 

Most of the MWs are providing newborn 
care according to guidelines. However, 
MWs are facing with problems in newborn 
care due to ignorance and traditional 
believes of clients.       

“I tried my best for exclusive breast feeding. 
I initiated breast feeding as soon as after 
birth. I also fed colostrums. Before I leave 
from her home, I repeated for several times, 
to feed nothing apart from breast milk to 
mother and family members. But, they fed 
water and honey traditionally”.   

(A 31-year-old MW with 5 years service in 
project township) 

Background characteristics of clients 

The background characteristics of clients are 
shown in Table 2.  
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Table 2. Background characteristics of mothers  

Variable 

Mothers from 
non-project 
township 
(n=40) 

Mothers from 
Project 

 township 
(n=40) 

P 
value 

No. % No. % 
Age (Years) 

Mean±SD 29.3±6.9 31.9±8.0 
0.224

Range 19 to 46 18 to 49 
Education 

Read & write     
  only    6 15.0   3   7.5 

0.742 Primary 21 52.5 22 55.0 
Middle   8 20.0 10 25.0 
High   5 12.5   5 12.5 

Occupation  
Daily wager   8 20.0  4 10.0 

0.407
Housewife 16 40.0 23 57.5 
Farmer 10 25.0   8 20.0 
Self-employee   6 15.0   5 12.5 

Income per month (kyats) 

Mean±SD   36500±14420     40750±15340 
0.745Range 20000 to 80000 10000 to 75000 

 

Obstetrics history of clients  

The median gravidity and parity of clients 
were not different in project and non-project 
townships. The majority (70.0%) of their 
last delivery was conducted by MWs.  

Doctor (5.0%) or nurse (1.3%) took care of 
labor in hospital deliveries. Other birth 
attendants included Lady Health Visitor 
(LHV) (2.5%), AMW (11.2%) and TTBA 
(10.0%). Among participants in quantitative 
survey, six mothers reported abortion, three 
mothers had given stillbirth and two 
mothers reported neonatal death in last 
pregnancy and they were selected to involve 
in the subsequent FGD sessions.  

Client’s perception on neonatal health care 

Cord care  

Most of mothers in both study townships 
reported that birth attendants used the sterile 
instruments for cutting umbilical cord,  
75% in non-project and 90% in project 
township, respectively (p>0.05). The practice 
of applying substances into umbilical stump 
was more practiced among clients in  
non-project   township compared  to those in  

project township (32.5% vs. 15.0%) (p<0.05). 
The substances included boiled water 
(42.1%), spirit (31.6%) in project township 
and bamboo-germ powder (15.8%) and mud 
nest of wasp (10.5%) in non-project 
township.   

Majority (60.0%) of mothers stated that 
MWs explained them about cord care.  
They knew that application of substances  
to the cord or binding or bandaging  
may increase the risk of umbilical infection. 
The proportion of mother who received 
education on cord care were significantly 
higher in project township compared to   
non-project township (87.5% vs. 52.5%) 
(p=0.001). 

“Sayarma told me to apply nothing into 
umbilical stump. If I apply something, 
tetanus germs may enter into the umbilicus. 
My baby may die of tetanus.”  

(A 19-year-old mother with one child, 
project township). 

Bathing soon after delivery 

Majority (72.5%) of the mothers reported 
MWs did not bathe the baby soon after 
birth. The proportion of mothers who did 
not bathe their babies was higher in project 
township than those in non-project township 
(92.5% vs. 52.5%) (p<0.001).   

Breastfeeding practice 

According to mothers’ responses, 51.2% of 
mothers initiated breast feeding within 30 
minutes after birth, while 15.0% started 
breast feeding within 30 minutes to two 
hours and 33.8% started very lately (over 
two hours after delivery). The majority 
(60.0%) of mothers fed colostrums to their 
newborn. However, 40% of mothers 
reported that they did not feed colostrums to 
baby because they did not know to feed it 
(43.8%), they thought colostrums is dirty 
(18.8%), and the baby did not suck well 
(37.4%).  

According to mothers’ report, exclusive 
breast   feeding   was   successful  in  80.0%  
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during postnatal period (42 days after birth) 
but it was successful in 68.7% for first six 
months of life. The mothers fed the newborn 
with a few drops of water, cow milk, honey 
and chewed rice during first six months of 
baby. Colostrums feeding and exclusive 
breast feeding were more common among 
mothers in project township than those in 
non-project township (p<0.05). 

About 71.2% of mothers stated that MWs 
encouraged them to feed breast milk only  
in first six months of newborn. The 
proportion of MWs in project township  
who encouraged the mothers to practise 
exclusive breast feeding was higher than 
those in non-project township (82.5% vs. 
60.0%) (p=0.026).   

Postnatal care (PNC) of newborn care  

The main healthcare provider for the care of 
newborn baby during 1st week of life was 
MW (68.8%), followed by AMW (15.0%), 
TTBA (8.8%), doctor (5.0%) and LHV 
(2.5%) for both townships in this study. 
Regarding postnatal visits, 53.8% of 
mothers reported that MW came to their 
home daily during the first week after 
delivery. The number of mothers who 
received daily PNC during the first week 
after delivery was higher in project 
township compared to non-project township 
(67.5% vs. 40.0%, p=0.048). The median 
frequency of postnatal visit was 7 times in 
project township and 5 times in non-project 
township (p<0.05).  

Mother's perception on midwife 

Majority of mothers believed that MW 
assigned in their village had enough 
knowledge and skill to provide newborn 
care service (80.0%) and enough supplies, 
equipments and drugs (83.7%, p<0.05).  

“Sayarma is well equipped for delivery. She 
usually gave delivery kit when we are near 
term.”  

(Most of the participants in FGD sessions) 

“Sayarma gave me iron tablets, vitamin 
tablets, vitamin injections and TT immuni-

zation. I believe that Sayarma is well 
supplied with medicines.”  

(A 26-year-old mother with two children, 
project township) 

Regarding the barriers to access MW for 
newborn care, 23.8% of mothers reported 
that they have some barriers to access MW. 
Those could be categorized into (1) busy 
days of MW and (2) geographical barrier.  

“Sayarma is available in most of the days in 
the middle of the month. However, on pay-
day she always go to town (township health 
department) for the whole day. She is not 
available on this day.”  

(Most of the mothers in FGD sessions from 
both townships) 

 
“…… Some days, Sayarma attend some 
trainings at town, we could not catch her.”  

(Some mothers in FGD sessions, both     
townships)      

“In summer and winter, we are accessible to 
MW. She came to our village on motorcycle. 
However, she could not come during rainy 
season.”  

(A 38-year-old mother with three children, 
in project township) 

Logistic and multiple logistic regression 
analysis  

The variables those were significant at p 
value of 0.05 were selected to be included  
in the model for multivariate analysis.     
The result of best-fit model is shown in 
Table 3.   

The best-fit model in multivariate analysis 
revealed that well-equipped MWs in project 
township were performing newborn care 
with lesser barriers compared to non-project 
township. Mothers in project township 
received more health education on clean 
cord care, as the result, bad practice of 
applying substances into umbilicus was 
reduced among mothers in project township.  
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They also received more health education 
on how to keep the baby warm and bathing 
practice of newborn soon after birth was 
also  reduced in project township. Exclusive  

breast feeding practice was more successful 
in project township especially in starting 
immediately after birth and exclusive breast 
feeding during postnatal period. 

Table 3. Logistic and multiple logistic regression analysis  

Variable 
Magway 

(Non-project township) 
Seikphyu 

(Project township) Total Crude OR 
(95%CI) 

Adjusted OR 
(95%CI) 

No. % No. % 
  Midwife’s perception on logistics supplies for newborn care 
     Do you accept that, you are adequately supplied and well-equipped? 
      No 
      Yes 

14 
10 

58.3 
41.7 

5 
17 

22.7 
77.3 

19 
27 

1 
4.8 (2.2 to 16.3) 

1 
6.9 (1.7 to 8.6) 

  Difficulties in newborn care at the provider site 
     Is there any barrier to give newborn care from the provider side? 
     Yes 
     No 

14 
10 

58.3 
48.7 

         6 
16 

27.3 
72.7 

20 
26 

1 
   3.7 (2.9 to 21.4) 

1 
3.9 (1.2 to 9.1) 

  Neonatal health care 
    Cord care 
     Did any substance apply to the cord? 
     Yes 
     No 

13 
27 

32.5 
67.5 

 6 
34 

15.0 
85.0 

19 
56 

1 
3.1 (1.4 to 9.4) 

1 
2.7 (1.3 to 13.3) 

     Did MW explain the mother that applying substances to the cord or binding or bandaging increase the risk of infection? 
     No 
     Yes 

19 
21 

47.5 
52.5 

5 
35 

12.5 
87.5 

32 
48 

1 
6.3 (2.1 to 19.5) 

1 
7.8 (1.8 to 23.4) 

    Body temperature maintenance 
     Did the MW bathe the baby soon after birth? 

     Yes 
     No 

19 
21 

47.5 
52.5 

3 
37 

7.5 
92.5 

22 
58 

1 
11.2 (2.9 to 42.2) 

1 
6.2 (3.1 to 36.3) 

     Did MW take body temperature of newborn baby? 
     No 
     Yes 

26 
14 

65.0 
35.0 

17 
23 

42.5 
57.5 

43 
37 

                1 
2.5 (1.0 to 6.2) NS 

    Breastfeeding practice 
     When did you start breastfeeding to newborn baby after delivery? 
     ≥2 Hour 
     Within 30 min 

 24 
16 

60.0 
40.0 

15 
25 

37.5 
62.5 

39 
41 

1 
2.5 (1.4 to 6.1) 

1 
2.1 (1.2 to 12.7) 

  Did you feed colostrums to newborn baby? 
     No 
     Yes 

21 
19 

52.5 
47.5 

11 
29 

27.5 
72.5 

32 
48 

1 
 2.9 (1.2 to 7.3) 

1 
1.5 (1.3 to 13.6) 

  Did you feed newborn baby anything else during postnatal period? 
     Yes 
     No 

    12 
    28 

30.0 
70.0 

4 
36 

10.0 
90.0 

16 
64 

1 
3.8 (1.1 to 13.3) 

1 
2.8 (1.9 to 18.7) 

  Did you feed newborn baby anything else up to first six month? 
     Yes 
     No 

17 
23 

42.5 
57.5 

8 
32 

20.0 
80.0 

25 
55 

1 
2.9 (1.0 to 8.0) NS 

  Did MW promote exclusive breast feeding during postnatal visits? 
     No 
     Yes 

16 
24 

40.0 
60.0 

7 
33 

17.5 
82.5 

23 
57 

1 
3.1 (1.1 to 8.8) 

1 
4.0 (2.4 to 12.9) 

  PNC and newborn care 
    How many times did MW visit to take care of mother and baby during 1st week after birth? 
     <7 
     ≥7 

24 
16 

60.0 
40.0 

13 
27 

32.5 
67.5 

34 
43 

1 
3.0 (1.2 to 7.8) 

1 
3.6 (2.0 to 6.7) 

However, the success rate of   exclusive 
breastfeeding up to six months was  
similar     in     both     townships    (p>0.05). 
Mothers in project township were more 
likely     to    receive   health   education   on  

promoting exclusive breast feeding. 
Moreover, mothers in project township were 
more likely to receive daily PNC and 
newborn care during first week of postnatal 
period. 
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DISCUSSION 
 

In our study, the number of mothers who 
avoid bathing newborn baby after birth was 
higher in project township. On the client’s 
perception, a study done in Himalayan 
villages reported that common view of 
pregnancy as a hot state and the post-partum 
periods as a cold one ensures that mothers 
and their babies are kept warm in the 
puperium.2 The number of mothers who 
received newborn care education and who 
did not practice application of substances 
into the umbilicus was higher in the project 
township. In the existing literature, a study 
suggested to conduct community-based 
post-partum care to improve the safety of 
the mother and newborn.3 

In our findings, the percentage of mothers 
who practiced exclusive breast feeding was 
higher in project township compared to non-
project township. According to mothers’ 
responses, exclusive breast feeding was 
successful in 80% during post-natal period 
but it was reduced to 68.7% for the first six 
months. This finding was higher than the 
proportion of successful breast feeding in 
the baseline study, 62.0% and 33.9% for the 
first week and for the first six months.4 
However, it is still needed to enhance the 
proper practice of breast feeding through the 
client-centered projects.  

In our results mothers who received daily 
PNC and newborn care during first week 
after delivery were higher in number in 
project township. A study in Zambia 
reported that women were more likely to 
accept the healthcare service if they receive 
the respectful and friendly treatments.5 In 
our study, barriers in provider’s side 
included inadequate equipment supplies 
especially in non-project township, heavy 
workload, geographical barriers, and 
ignorance of clients while barriers in client 
side included busy days of MWs and 
geographical barrier.   

In conclusion, on the provider side, most   
of the MWs  perceived  newborn care as one  

of their main jobs. Majority of MWs in 
both townships were providing energetic 
newborn care according to guide-lines. On 
the client side, mothers who received health 
education on specific areas of newborn care 
from MWs were more likely to avoid the 
bad practices. Therefore, client-oriented 
intervention programs should be launched to 
relieve from ignorance and to overcome the 
traditional believes on bad practices in 
newborn care, parallel to innovative and 
effective projects on essential newborn care 
at provider side.   
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Pus and blood samples were collected from 85 patients those attending the 
Yangon General Hospital 55 patients (32 males and 23 females) and the 
New Yangon General Hospital (30 patients: 12 males and 18 females) from 
October 2008 to September 2009 with different superlative infections 
including 34 cases of secondary wound infections, 15 cases of abscesses,  
14 cases of ulcers, 6 cases each of burns and gangrene, 5 cases of cellulites, 
4 cases of carbuncle and 1 case of bed sore. The age of the patients ranged 
from 12 years to 81 years. Ashdown's agar, MacConkey agar and Nutrient 
agar were used for isolation of Burkholderia pseudomallei and other 
bacterial pathogens. Specific biochemical tests were done for identification. 
Burkholderia pseudomallei antiserum was used for serotyping. The anti-
biotic sensitivity test was done by Kirby-Bauer disc agar diffusion method. 
Sixty-three (74.11%) out of 85 samples, yielded bacterial pathogens by 
culture method. Among them, Pseudomonas species were isolated  
from 16 cases (25.39%). Specific biochemical tests and serotyping with  
Burkholderia pseudomallei antiserum were done on all 16 cases of pseudo-
monas species isolated. The biochemical reaction and serotyping revealed 
one isolate of Burkholderia pseudomallei. In two cases, although the 
biochemical tests were suggestive of Burkholderia pseudomallei, serotyping 
showed only a weak positive reaction. The antibiotic sensitivity pattern  
of Pseudomonas species isolated was as follows; ciprofloxacin (50%), 
cefotaxime (43.75%), chloramphenicol (43%), gentamycin (41.25%), 
erythromycin (31.20%) and amoxicillin/ clavulinic acid (25%). The other 
pathogens isolated were Staphylococcus aureus (21 isolates), Escherichia 
coli (14 isolates), Klebsiella pneumoniae (7 isolates) and proteus species  
(4 isolates). This study was carried out to detect Burkholderia pseudomallei 
among the patients with suppurative infections. 

 
INTRODUCTION 

 
Burkholderia pseudomallei is one of the 
pseudomonas species and is a small, motile, 
gram-negative, non-fermentative bacilli 
which causes melioidosis in both human 
beings and animals. It was first described in 
Myanmar by Whitmore and Krishnaswami 
in 1911, in a ten-year-old morphine addict 
who died from acute fulminating peritonitis 
with subcutaneous abscess in thigh.1, 2   

Burkholderia pseudomallei  is  an   environ-
mental   saparophyte found in moist soil and 

water in tropics. It can be transmitted 
through inoculation or inhalation from 
contaminated soil or water. People from 
certain occupation such as farming or 
gardening in contaminated environments 
has a high risk of acquiring Burkholderia 
pseudomallei. In endemic areas, it is readily 
isolated from mud and surface water, 
particularly rice paddy fields. Melioidosis 
(glander-like disease) is the tropical infec-
tious disease which prevails in parts of 
South East Asia and Northern Australia.  
In endemic areas, approximately 5-30%  
of   healthy    adults   are   seropositive  with  
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haemagglutination   antibody  titres  of  1:40  
or higher.3, 4   

There can be multisystem involvement like 
abscess in the organ systems (especially in 
liver and spleen), pustular necrotic skin or 
subcutaneous lesions, pyrexia of unknown 
origin, septicaemia, meningitis and intra-
thoracic lesions resembling tuberculosis. 
Most of the infections caused by Burkhol-
deria pseudomallei are potentially fatal. 
Burkholderia pseudomallei was found in 
42% of a total of 345 cases with localized 
abscess and fever.5  

Myanmar is one of the tropical countries 
and majority of people in suburban areas are 
doing rice-farming. They may contact with 
contaminated soil or water in a daily life.  
So, detection of Burkholderia pseudomallei 
should be carried out in Myanmar. 
Moreover, since Burkholderia pseudomallei 
may persist intracellularly, the response  
of antibiotic treatment is slow. So most 
patients require the minimum two weeks of 
high dose parentral treatment. Our clinicians 
and laboratories in Myanmar should be 
aware of the differential features of the 
disease caused by B. pseudomallei. It’s 
cultural appearance can be mistaken with 
contaminants which will lead to under-
diagnosis. Nowadays, our clinicians and 
microbiologists become more aware of 
melioidosis and there were some case-
reports from Yangon area.6, 7, 8, 9, 10, 11   

The present study was undertaken to detect 
B. pseudomallei infection among patients 
with suppurative infections attending 
Yangon General Hospital and New Yangon 
General Hospital. 

MATERIALS AND METHODS 

Study population 

All patients with suppurative infections 
attending medical and surgical units of New 
Yangon Hospital and Yangon General 
Hospital from October 2008 to September 2009. 
Study design 
Cross-sectional descriptive study 

Inclusion criteria 

- Patients with over 12 years of age 
- Patients with superficial or deep suppu- 

rative infections 
- Patients who give informed consent 

Exclusion criteria 

- Patients who do not give consent 
Collection of sample 
A total of 85 blood and pus samples were 
taken from patients suffering from 
secondary wound infections (34 cases), 
abscesses (15 cases), ulcer (14 cases), burns 
and gangrene (6 cases) each, cellulitis  
(5 cases), carbuncle (4 cases) and bed sore 
(1 case)  admitted to New Yangon Hospital 
and Yangon General Hospital from October 
2008 to September 2009. After taking 
informed consent, history taking and 
physical examination, pus and blood were 
collected into Stuart’s Transport Medium 
and Tryptic Soy Broth Medium, respec-
tively, and then transported to laboratory.   
Isolation and identification 

Nutrient Agar, MacConkey Agar and 
Ashdown’s selective agar were used to 
culture B. pseudomallei and other bacteria 
pathogens and they were incubated at 37°C 
and 42°C for 24-48 hours aerobically. Gram 
staining and specific biochemical test were 
performed with isolates.  

Identification of B. pseudomallei 

The isolated Pseudomonas species were 
undergone further confirmatory biochemical 
tests for B. pseudomallei such as citrate 
utilization, MR-VP tests, urease production, 
sulphide production, indole test and motility 
test. For serotyping, B. pseudomallei 
monoclonal antibody (All Eights (M) sdn 
Bhd Malaysia) was used. 

Antibiotic susceptibility testing 

It was done by Kirby-Bauer disc diffusion 
method. The following antibiotics such as 
amoxicillin/ clavulanic acid combination, 
ciprofloxacin, cefotaxime, ceftriasoxe, 
erythromycin, chloramphenicol and genta-
micin were used. 
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Ethical consideration 

This study was approved by Institutional 
Ethical Review Committee (DMR-LM) on 
14 August, 2008. 
 

RESULTS 
 

Different types of suppurative infections 

There were different types of suppurative 
infections such as 34 cases of secondary 
wound infections, 15 cases of abscesses, 14 
cases of ulcers, 6 cases each of burns and 
gangrene, 5 cases of cellulitis, 4 cases of 
carbuncles and 1 case of bed sore (Fig. 1). 
  

 

 

 

 

 

 

 

                 
Fig. 1.  Different types of suppurative infections 

Distribution of Pseudomonas species in 
suppurative infections 

Out of 85 samples tested, different patho-
gens were isolated from 63 cases. Among 
them 16 cases (25.39%) were identified as 
Pseudomonas species (Fig. 2 A & B). 

 

 

 

 

 

 

                  

 
 
 
 
 
 
 
 
 

Fig. 2 A & B. Distribution of Pseudomonas  spp.   
                        in suppurative infections 

Isolation of Burkholderia pseudomallei 
among Pesudomonas species 

Among 16 isolates of Pseudomonas species, 
one isolate showed positive reactions in bio-
chemical tests and serotyping and was con-
firmed as B. pseudomallei. In other two iso-
lates, although the biochemical tests showed 
positive reactions for B. pseudomallei, the 
serotyping revealed weakly positive reaction 
and those two isolates were presumptively 
regarded as B. pseudomallei.     

Age distribution of patients with Pseudomonas 
infections 

Four Pseudomonas isolates were found in 
12-30 years, 7 isolates in 31-50 years and 5 
isolates in 51-70 years of age groups (Fig. 3). 

 

 
 
 
 
 
 

 
Fig. 3.    Age   distribution    of    patients    with  

Pseudomonas infections 

Antibiotic sensitivity pattern of Pseudo-
monas species isolated 

They were sensitive to cefotaxime (81.25%), 
ciprofloxacin (50.0%), ceftriasoxe, chloram-
phenicol and gentamicin (43.75%) each, 
erythromycin (31.25%) and amoxicillin/ 
clavulinic acid combination (25%) (Fig. 4). 
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Fig. 4. Antibiotic sensitivity pattern of Pseudo-

monas species isolated 

Case I 

A 65-year-old male, dependent, residing in 
Thanlyin  was admitted  to  ward  7  &  8  in 
February 2009 with hemiplegia, bed sore 
and underlying diabetes mellitus and  he had 
no history of contact with animal or soil. 
For antibiotic sensitivity, the isolate was 
sensitive to amoxicillin/clavulanic acid 
combination, ceftriaxone, chloramphenicol 
and cefotaxime. 

Case II 

A 58-year-old male, residing in Mawkyun, 
was admitted to ward 7 & 8 in April      
2009 with chronic ulcer and he had no 
history of underlying chronic diseases and 
no history of contact with animal or soil. 
For antibiotic sensitivity, the isolate was 
sensitive to amoxicillin/clavulanic acid 
combination, ceftriaxone, chloramphenicol 
and ciprofloxacin. 

Case III 

A 55-year-old female from Hmawbi, was 
admitted to New YGH in June 2009 with 
diabetic gangrene of foot and she had  
no contact history. For antibiotic sensitivity, 
the isolate was sensitivie to amoxiillin/clavu-
lanic acid combination, ceftriaxone and 
cefotaxime. 

DISCUSSION 
 
During the 11 months research period at the 
surgical wards of YGH and New YGH,  
85 patients with suppurative infections  
were studied. In this study, suppurative 
infections occurred in different age groups 
ranging from 12 years to more than 70 years. 
Sex distribution was almost equal. Among 
the sixty-three (74.11%) culture positive 
cases, Pseudomonas species comprised  
16 cases (25.39%). There were different 
types of suppurative infections included in 
this study and some of the infections were 
likely to be due to nosocomial infections, 
for example, secondary wound infection. 
Pseudomonas species have an extraordinary 
capability for survival in the environment 
and also responsible for hospital-acquired 
infections. 

Regarding antibiogram, Pseudomonas species 
especially P. aeruginosa is increasingly 
becoming less susceptible to previously 
known anti-pseudomonal agents such as 
cephalosporins and ciprofloxacin.2 In this 
study, the antibiotic sensitivity pattern of 
Pseudomonas species revealed sensitive to 
ciprofloxacin (52%), cefotaxime (81.25%), 
ceftriaxone, chloramphenical and gentami-
cin (43.75%) each, erythromycin (31.25%) 
and amoxicillin/clavulinic acid combination 
(25%). 

This study highlighted the presence of 
Barkholderia pseudomallei among patients 
with suppurative infections. B. pseudomallei 
is one of the most notorious Pseudomonads 
causing melioidosis in human. It is a 
potentially fatal infection. The organism is 
free-living saparophyte found in wet soil 
such as rice paddies. The disease is endemic 
to much of Southeast Asia and Northern 
Australia. Occasionally, imported cases 
have been reported in the United States, the 
United Kingdom, France and Africa. The 
majority of reported cases were from 
Northeast Thailand. In those areas, 70.80% 
of cases occur during the rainy seasons.12 
In this study, after performing specific 
biochemical tests and serotyping on  
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16 isolates of Pseudomonas species,  
one isolated was regarded as confirmed  
case of B. pseudomallei infection and  
in another two isolates, although the 
biochemical reactions revealed positive for  
B. pseudomallei, the serotyping showed 
weakly positive reaction and they were 
presumptively diagnosed as B. pseudomallei 
infections. 

Clinical manifestations of the disease  
vary widely and can be ranged from 
localized superficial infections to deep-
seated overwhelming infections. In our  
study, all three cases were admitted to 
hospital with different clinical mani-
festations such as infected bedsore, chronic 
ulcer and gangrene. Out of 3 cases of  
B. pseudomallei infection, 2 cases have 
association with underlying diabetes 
mellitus. 

In adults, infection occurs predorminently in 
those with underlying diseases such as 
diabetes, renal failure, alcoholics and immu-
nocompromised conditions.5 B. pseudomallei 
was isolated more frequently from pus 
culture than from haemoculture.1 Similarly, 
only one isolate revealed positive haemo-
culture result in the present study. 

Regarding antibiotic sensitivity, unlike the 
other Pseudomonas species, B. pseudomallei 
is mostly sensitive to amoxicillin/clavulinic 
acid combination and it is also sensitive to 
third generation cephalosporins, chloram-
phenicol and sulphonamides. At present, 
tetracycline or co-trimoxazole added to 
cephalosparins for acute therapy of 
melioidosis and the importance of 
subsequent maintanence therapy is well-
documented and should be confirmed for at 
least 3 months of doxycycline or co-
trimosazole. In the present study, the cases 
of B. pseudomallei infections were sensitive 
to amoxicillin/clavulinic acid combination, 
Cephalosporins and chlamphenicol.13, 14 

Conclusion 

Eventhough there were some reports of  
B. pseudomallei in Yangon, further studies 
are still  necessary  to  show  how  important  

melioidosis is, not only clinically but also 
from the public health view-point, in  
present day Myanmar. Moreover, as  
B. pseudomallei is one of the critical 
biological agents for public health 
preparedness, studies on that pathogen  
will also be beneficial for emergency 
preparedness measures of biological threats. 
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Helicobacter pylori (H. pylori) colonizes over 50% of world population. 
Prevalence of gastritis, gastric ulcers (GU) and duodenal ulcers (DU) caused 
by H. pylori is high in developing countries and also in Myanmar. The aim 
of the study is to find out H. pylori infection among gastritis and peptic ulcer 
patients by using different tests. The study was performed from January to 
September 2010 in University of Medicine 2, Yangon and Gastrointestinal 
Unit of Thingangyun Sanpya Hospital, Yangon. It comprised a total of 100 
cases (aged 15 years and above) with endoscopy-proved gastritis and peptic 
ulcerations. Morphological identification of H. pylori by Giemsa staining, 
presumptive identification by conventional urease test and serological 
identification by SD BIOLINE ICT test were done among endoscopy-
proved 72 gastritis cases, 20 GU cases and 8 DU cases. Among them, 43 
cases were positive in all three tests, 28 cases were positive in any two, 22 
cases were positive in any one and 7 cases were negative in all three tests.  
H. pylori infection was diagnosed in 71/100 cases (71%) including 50/72 
gastritis cases (69.44%), 14/20 GU cases (70%) and 7/8 DU cases (87.5%) 
in which at least two tests resulted positive. High prevalence of H. pylori in 
this study reflects various gastrointestinal problems among the population. 
To prevent the further adverse outcome, it is very important to be conducted 
screening and eradication of H. pylori throughout an individual’s life. 

 
INTRODUCTION 

 
Helicobacter pylori infection is one of the 
most common bacterial infections in human 
causing chronic active gastritis, non-ulcer 
dyspepsia and gastric/duodenal ulcerations. 
The organism was initially thought to 
belong to the Campylobacter family but  
was later declared part of a new genus 
Helicobacter.1 Discovery of H. pylori in 
1982 by Robin Warren, a pathologist at the 
Royal Perth Hospital in Australia, and Barry 
Marshall, Australian gastroenterologist, was 
the starting point of a revolution concerning 
the concepts and management of gastro-
duodenal diseases.5  

In the first decade after the discovery of  
H. pylori, approximately 95% of patients 
with duodenal ulcers and 80% of patients 

with gastric ulcers associated with H. pylori 
infection all over the world. It is estimated 
that they have a 10-20% lifetime risk of 
developing peptic ulcer disease and a 1-2% 
risk of developing distal gastric cancer.5 

H. pylori  is a curved, highly motile, gram-
negative spiral bacteria that colonizes the 
mucosa of the human stomach. It is a strong 
producer of urease which is vital to its 
survival in the stomach. It also produces 
several putative colonization factors 
including urease, adhesin, flagella, cytoto-
xin-associated gene A (cagA), vacuolating 
cytotoxin A (vacA) and lipopolysaccharide 
(LPS).3 

The vast majority of people infected with   
H. pylori show no symptom. Therefore, 
clinical diagnosis of H. pylori infection can 
be difficult. Detection of H. pylori is not an 
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easy task due to the difficulty in accessing 
its ecological niche and the fragile nature of 
the bacterium. There are several diagnostic 
tests for H. pylori which are grouped into 
invasive tests that require endoscopy such as 
culture, rapid urease test (RUT), histology, 
direct staining of biopsies, and PCR and 
non-invasive tests such as serology, urea 
breath test (UBT) and stool antigen tests.14 

In this study, detection of H. pylori infection 
in the study population was done by using 
invasive tests such as Giemsa staining and 
urease test and non-invasive Immuno-
chromatographic test by SD BIOLINE ICT 
test. The study was aimed to find out  
H. pylori infection in the study area at which 
facilities for culture of H. pylori may not be 
easily available. 
 

MATERIALS AND METHODS 
 
Study population: A total of 100 cases of 
endoscopy-proved gastritis and peptic ulcer 
patients of both sexes (15 years and above) 
from the Gastrointestinal Unit of Thingan- 
gyun Sanpya Hospital, Yangon. 

Study period:  The study was performed 
from January 2010 to September 2010. 

Place of study: Microbiology Department of 
University of Medicine 2, Yangon, and Gas- 
trointestinal unit of Thingangyun Sanpya 
Hospital, Yangon. 

Procedure: At least two biopsy specimens 
were taken from gastric antrum, corpus 
and/or from the site of ulcer for 
morphological identification of H. pylori 
and biopsy urease test. Blood samples     
(1.5 milliliters) were collected from those 
patients for ICT test. 

Morphological identification: Biopsy speci- 
mens were minced, gently homogenized and 
smeared onto a clean glass slide, air-dried, 
fixed with methanol and stained according 
to the Giemsa staining method. Morphology 
of H. pylori in the smears showed slightly 
curved, violet-colored bacilli with small 
amount of coccoid forms.  

Urease test: The homogenized biopsy 
specimen was placed into the bijou bottles 
containing urea broth and incubated at 37˚C 
for overnight. In the next day, incubated 
suspension was tested the colour change 
from yellow to pink to identify urease 
production of H. pylori in the urea broth 
medium. 

ICT test (SD BIOLINE H. pylori ICT Test): 
Serum 10 μl was examined anti-H. pylori 
antibodies by SD BIOLINE ICT test device. 
Test result was interpreted after 10 minutes. 
The presence of two colour bands (“T” band 
and “C” band) within the result window 
indicated the positive result. 
 

RESULTS 
 

The study detected H. pylori infection in 
61/100 cases (61%) by Giemsa staining, 
66/100 cases (66%) by urease test and 
80/100 cases (80%) by serology among the 
endoscopy-proved 72 gastritis cases, 20 
gastric ulcer (GU) cases and 8 duodenal 
ulcer (DU) cases. The results are shown in 
Fig. 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. Comparison of results of H. pylori      

detection methods in the studied cases 

According to Table 1, there were 43 cases 
showing positive in all three tests, 28 cases 
showing positive in any two, 22 cases 
showing positive in any one and 7 cases 
showing negative in all three tests.            

Out of 100 cases, H. pylori infection was 
diagnosed in  50/72 gastritis cases (69.44%),  
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Table 1. Results of Giemsa  staining, urease  test 
              & ICT test to prove H. pylori  infection        

 
Endoscopic 
  diagnosis 
 

Giemsa 
stain, 

urease  
& ICT+ 

Giemsa 
stain & 

urease+ 

Giemsa 
stain & 
ICT+ 

Urease
& ICT+ Total

No. No. No. No. No. 

Gastritis 29 5 9 7 50 
Peptic ulcer 10 1 2 1 14 
Duodenal ulcer  4 0 0 3   7 
Total 43 6    11    11 71 

 
14/20 GU cases (70%) and 7/8 DU cases 
(87.5%) in which at least two tests resulted 
positive showing in Table 2. Therefore, the 
occurrence of H. pylori infection in this 
study was 71% (71/100 cases of endoscopy-
proved gastritis and peptic ulcer patients). 
 
Table 2.  Results    of   H.  pylori - infected  cases  
                diagnosed  by  Giemsa   staining,  urease  
               test and ICT test used in this study 

Endoscopic 
diagnosis 

H. pylori Infection no. 
Total no. 

Positive Negative 

Gastritis 50 22 72 

Gastric ulcer 14 6 20 

Duodenal ulcer 7 1 8 

Total 71 29 100 

 

DISCUSSION 

 
H. pylori infection is probably the common 
bacterial infection presenting in almost  
half of the world population. Higher 
prevalence rates are found in developing 
Asian countries while lower rates have been 
reported in more industrialized and 
developed countries. In developed countries, 
the infection is acquired at fairly constant 
rate of 2-6% per year with prevalence  
of 20-40% in adults. The prevalence of  
H. pylori infection in developing countries 
varies widely from 11 to 70% with an 
average of 35 to 40%.2 In Asia, the 
prevalence varies markedly in different 
countries.6 

Diagnosis of H. pylori infection depends on 
the availability and cost of the diagnostic 
methods, clinical situation, population preva- 

lence of infection, differences in test perfor- 
mance and factors that may influence the 
test results such as the use of antibiotics.   

Culture is the theoretical ‘gold standard’ to 
identify any bacterial infection but culture 
of H. pylori is unreliable. It is time 
consuming and requires endoscopy and 
specialized laboratory facilities with highly 
trained staff. It has the risks of overgrowth 
or contamination. Negative cultures may be 
falsely reassuring.  

Therefore, culture is not routinely done. It is 
also faced with the problem of the 
appropriate gold standard because none of 
the tests fulfill this role. Using a single test 
as the gold standard to diagnose H. pylori 
increases the error rate of the results. It is 
recommended that the reliable gold standard 
should consist of at least two methods based 
on different principles to determine in the 
patients with H. pylori.10, 14, 18, 20 According 
to these statements, H. pylori infection in 
this study was proved by at least two 
positive results of Giemsa staining, urease 
test and/or ICT test with SD BIOLINE  
H. pylori ICT test device. 

H. pylori was morphologically identified by 
Giemsa staining in 61/100 cases (61%). 
Giemsa staining is one of the useful stains 
because of its easiness to perform, low cost 
and availability in laboratories. It provides 
distinctive shape and uniform staining of the 
bacteria making their identification easy.16  
It is superior to Gram stain in the sense that 
clear and distinctive spiral morphology          
is identified.15 However, morphological 
identification has limited sensitivity when 
there is a few organisms or after a course of 
antibiotics or the presence of other microbes 
in the gastric mucosa such as H. heilmannii 
or Campylobacter species which are 
resemble and difficult to differentiate from 
H. pylori. Therefore, morphology alone may 
not be reliable for diagnosis. 

Urease test positive results in this study 
showed 66/100 (66%) reflecting that it can 
detect more cases than Giemsa staining. 
Assessment of urease activity of H. pylori  
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in the biopsy specimens is the basis for  
the detection of organism demonstrating  
the excellent specificity (93%-100%) and 
sensitivity (89%-98%).4  

In the similar study, it showed 90% 
sensitivity and 35% specificity, respect-
tively.8 Urease test done by Microtiter 
Biopsy Urease Test (MBUT) also showed 
both 100% sensitivity and specificity.16 In 
another study, it can prove urease positive 
results in all culture positive cases.12 
Because of the high sensitivity and 
specificity in many researches, rapid urease 
test becomes one of the useful methods to 
detect H. pylori. 

H. pylori infection also elicits the local 
mucosal and systemic antibody response. 
Initially, patients with uncomplicated dys-
peptic disease (especially patients younger 
than 50 years) should undergo serologic 
testing for the presence of anti-H pylori 
antibodies in serum or whole blood.19  

Seropositivity increases with age and low 
socioeconomic status. By screening IgG 
antibodies, rapid serological tests have  
been widely used in epidemiological  
studies. The seroprevalence rates may vary 
between distinct geographic regions within 
a country.6  

Serological tests are either based on ICT 
technology (lateral flow tests) or on latex 
agglutination. It was reviewed a range of 
sensitivity of 57-100% and a range of 
specificity of 31-100% for different 
commercial serology kits in different 
populations.11 The SD BIOLINE H. pylori 
ICT test used in this study is a rapid 
serology test for the qualitative detection of 
antibodies (IgG, IgM, IgA) specific to             
H. pylori in human serum, plasma or whole 
blood. The test was described as the 
sensitivity of 95.9%, specificity of 89.6%, 
and a total agreement of 93.4%. It is 
commercially available, inexpensive, is  
easy to perform and intended as an aid  
in the diagnosis of H. pylori infection in 
symptomatic patients and for an initial 
screening test.  

Serology by SD BIOLINE H. pylori ICT 
test can detect the highest number of cases 
(80%) compared to the other tests used in 
this study. The prevalence of seropositivity 
by enzyme-linked immunosorbent assay 
(ELISA) among the different age groups in 
Myanmar showed a 69% prevalence rate.13  

Although antibody can remain positive for 
months to years after successful eradication, 
the negative predictive value is excellent 
and a negative result almost rules out 
current infection. In a low-prevalence area, 
a negative test has more value than a 
positive test. In a high prevalence area, a 
positive serology test can reasonably be 
accepted as positive.7 

In this study, the prevalence of H. pylori 
infection was 71% showing 50/72 gastritis 
cases (69.44%), 14/20 GU cases (70%) and 
7/8 DU cases (87.5%) as H. pylori-infected 
cases. Globally, H. pylori colonization rates 
exceed 70% and vary from less than 10% to 
more than 80% worldwide.17 In the similar 
study in Myanmar, prevalence of H. pylori 
infection was 77.67%9 and also varied 
from 70% to 79% by comparing with  
the international studies.2, 17 Therefore, the 
prevalence of H. pylori infection in this 
study is high and is necessary to give early 
treatment to prevent further adverse 
outcomes. 

H. pylori infection was diagnosed in 71/100 
cases (71%) among the total study popu-
lation in which at least two tests showed 
positive result. The cases showing only one 
positive result of any test were not definitely 
diagnosed as H. pylori-infected cases 
because single test positive result was not 
sufficient to diagnose H. pylori infection. 
High prevalence of H. pylori (71%) in  
this study indicates that the infection 
is still a common problem among the 
Myanmar population. As H. pylori 
positivity can lead to serious gastrointestinal 
problems throughout an individual’s life, it 
can be emphasized that it is essential for 
screening and timely treatment leading to 
eradication.  
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Children in low socioeconomic class with low nutritional status and high 
carbohydrate intake may be at risk of subclinical thiamine deficiency. A 
cross-sectional descriptive study was conducted to identify the clinical 
manifestations of thiamine deficiency, to assess the dietary habit and to 
determine the thiamine status by red cell transketolase activity in school-age 
children (5-15 years) at a foster monastery school in Mayangone Township. 
Fifty boys were recruited into the study. The children were examined to 
identify the signs and symptoms of thiamine deficiency and blood samples 
were collected to analyze the red cell transketolase activity. Dietary survey 
was done by asking the chief cook and the children, and samples of raw and 
cooked rice were examined for thiamine content. In this study, the WHO 
recommended cut-off points for percentage of erythrocyte transketolase 
activity (ETKA) after stimulation were used to assess the thiamine status. 
There was no association between thiamine status and clinical features of 
deficiency or dietary thiamine intake. Thiamine content of both raw and 
cooked rice was found to be adequate comparing with food composition 
table for use in East Asia. In children, mean value of ETKA after 
stimulation was 7.77%. Although there was no severe thiamine deficiency, 
5(10%) of children still showed marginally deficient in thiamine. This 
evidence of subclinical thiamine deficiency supports the need for 
implementation of an effective thiamine supplementation programme to 
school-age children at foster cares. 

 
INTRODUCTION 

 
Thiamine is a water-soluble B-complex 
vitamin and involved in numerous body 
functions, including nervous system and 
muscle functioning.1 Severe chronic 
thiamine deficiency (beriberi) can be quickly 
fatal or can slowly rob an individual’s 
energy for even the simplest of daily 
activities. However, it is one of the most 
easily treatable conditions. The prevalence 
of thiamine deficiency is much higher in 
Southeast Asian population because of 
dietary factors like consumption of polished 
rice and thiaminase-containing foods such 
as fermented fish, tea leaves, and betel nut.2 

Although frank thiamine deficiency is rare 
today, large segments of the world’s 
population have marginal or sub-marginal 
intakes of thiamine.3 At risk are groups 
whose minimum thiamine needs are 
markedly increased because of raised 
physiological or metabolic demand.4 
Pregnant women and young children are at 
the highest risk of deficiency.5 People 
exposed to subclinical thiamine deficiency 
are predisposed to manifest frank beriberi 
under appropriate circumstances.6 These 
population groups are frequently difficult  
to identify because of the lack of quick  
and simple means of assessing subclinical 
thiamine deficiency.7 
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Erythrocyte transketolase activity appears 
to provide information of tissue reserves  
of thiamine and reflects a direct functional 
evaluation at the cellular level. Measure-
ment of erythrocyte transketolase activity 
(ETKA) and the thiamine pyrophosphate 
effect (TPPE) provides a sensitive test for 
thiamine deficiency.7 

Thiamine deficiency is not uncommon in 
Myanmar. According to under 5 mortality 
survey of the Department Of Health, 
Myanmar, beriberi is the 5th leading cause 
of deaths among infants. According to 
public survey and treatment exposure of 
medical team to Pathein, out of 214 
examined people, signs and symptoms of 
vitamin B1 deficiency were noted in 25%.8 
Even a single case of clinical thiamine 
deficiency seen in a population reflects a 
public health problem and calls for a full 
nutritional assessment using biochemical 
methods to assess the thiamine deficiency 
where feasible.7  

The dietary survey conducted by 
Department of Medical Research (Lower 
Myanmar) on 30 children of a village in 
Khayan Township indicated that 33.3% of 
children had intake less than 75% of recom-
mended daily requirement of thiamine.9 
However, no detailed surveys of thiamine 
status have been conducted to document the 
extent of thiamine deficiency in school-age 
children in Myanmar.  

There was a suspected case of shoshin 
beriberi in North Okkalapa General Hospital 
child ward. The child was a student residing 
at a foster monastery school presenting with 
severe heart failure and improved after 
thiamine injection. Considering the fact that 
children in low socioeconomic class with 
low nutritional status and high carbohydrate 
intake may have subclinical thiamine 
deficiency and have possible risk of 
beriberi, it was prompted to study the 
thiamine nutritional status of school-age 
children at foster care.  

The purpose of the study was to identify  
the clinical manifestations of thiamine 

deficiency, to assess the dietary habit and to 
determine the thiamine status by red cell 
transketolase activity in school-age children 
(5-15 years) at a foster monastery school. 
 

MATERIALS AND METHODS 
 

The study was a cross-sectional descriptive 
study conducted at a foster monastery 
school in Mayangone Township. Anthropo-
metric measurements were done and 
medical problems including signs and 
symptoms of thiamine deficiency were 
examined to all children. Dietary survey 
was done by asking the chief cook regarding 
the amount of rice consumed, frequency    
of washing rice before cooking, way of 
cooking rice - whether discarding of rice-
boiled water or not, and by asking the 
children regarding food consumed especially 
on thiamine rich food and thiaminase 
containing food and habit of drinking rice 
water. Samples of raw and cooked rice were 
collected at the days of survey and 
examined at Nutrition Research Division, 
Department of Medical Research (LM). 

For erythrocyte transketolase determination 

Five millilitres of venous blood were taken 
from children under aseptic condition with 
lithium heparin tubes. The red cells were 
washed with normal saline to give the hemo-
lysate on the day of collection. The hemo-
lysates were kept in a freezer at -20ºC until 
determination of the enzyme assay. 
Percentage of red cell transketolase activity 
increased after stimulation (i.e. after addition 
of thiamine pyrophosphate) was used to find 
out whether a person is deficient in thiamine 
or not. If the percentage increase in enzyme 
activity after stimulation was more than 25%, 
it was assumed to be deficient in thiamine 
and if it was between 15 and 24%, it was 
assumed to be marginally deficient and if the 
increase was 0-14%, it was assumed to be 
normal.7 

Statistical analysis 

Statistical   analysis   was   done   by   SPSS 
version  16.  Age,  nutritional  status  (weight  
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30%
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for age, height for age), symptoms of 
beriberi and thiamine status were presented 
descriptively. The variables were compared 
with thiamine status by Fisher’s exact test.  

Ethical clearance 

This study was approved by Ethical Review 
Committee of Department of Medical 
Research (Lower Myanmar). Informed 
consent was obtained from the guardian 
monk of the children before the interview. 
All the participant children were explained 
about the blood taking procedure. Vitamin 
B 1 was supplemented to all the children. 
 

RESULTS AND DISCUSSION 

 
There has been no published literature 
regarding scientific study conducted to 
assess the thiamine status of school-age 
children in Myanmar. This study was 
carried out in a monastic school, which 
accepts and fosters children from needy 
families from remote areas. In Myanmar, 
there are nearly 1190 monastic schools, 
providing primary and secondary education 
to more than 100, 000 children.10 

Fifty school-age children were recruited 
into the study. All the students had been 
living in the monastery school for at       
least one year before the study. The 
mean±standard deviation of age of all 
children was 10.5±2.6 years with the oldest 
being 14.6 years and the youngest being   
5.2 years.  

Nutritional assessment of the children 
revealed 10 (20%) of children had under-
weight (<-2SD of weight for age standard) 
and 17 (34%) were stunted (<-2SD of  
height for age standard) according to WHO 
classification (Fig. 1 & 2). This shows that 
significant number of school-age children in 
the foster monastery school had macro-
nutrient deficiency. 

The physical examinations revealed 10 (20%) 
had systolic flow murmur and 3 (6%) had 
pallor. Other signs and symptoms of clinical 
thiamine deficiency were unremarkable. 

 
 

 

 

 

 

 

 

Fig. 1.    Nutritional  status  (weight  for  age) of               
               children  

                

 
 
 
 
 
 
 
 

Fig. 2.  Nutritional   status  (height  for  age)   of  
             children 
 
In this study, the WHO recommended cut-
off points for erythrocytes transketolase 
activity (ETKA) after stimulation were used 
to assess the thiamine status. In our study, 
mean value of ETKA after stimulation in 
school-age children was 7.77%. Although 
there was no severe thiamine deficiency, our 
data indicated that 5 (10%) of school-age 
children had marginal thiamine deficiency 
(percentage of red cell transketolase activity 
increased after stimulation was between  
15 and 24%) (Fig. 3) which was comparable 
with other studies published from Asian 
countries.  
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Fig.  3.  Thiamine     status    of      children    by  
              erythrocyte transketolase  activity  after               
              stimulation test 
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Studies revealed that 10.4% of Taiwanese 
school-aged boys (6-13 years)11 and 16.8% 
of rural children of Thailand12 had marginal 
thiamine deficiency and 7.7% of elementary 
school children, living in rural areas of 
Korea13 had severe or marginal thiamine 
deficiency. 

Young novices of the same age were 
excluded in this study because their dietary 
habit was different from that of lay school 
children boarding at the monastery. 
According to dietary intake data collected 
from the children, the amount of rice-
consumed and habits of eating thiamine rich 
food and thiaminase containing food were 
not much different in both normal and 
marginally thiamine deficient group of 
children. As intake of thiamine rich food 
such as lean cut pork and meat was low 
for financial reason, the main source of 
thiamine for children at the foster monastery 
school was rice and peas and beans. 
Consumption of thiaminase containing 
foods like fermented fish and tea leaves was 
very rare. There was no association between 
thiamine status and dietary habit. This may 
be partly due to poor dietary choices in 
boarding children and also because detailed 
quantitative data were not obtained. 
 
Table 1. Thiamine content of the rice 

 

Thiamine assay was also done in both raw 
and cooked rice for two days and found to 
be adequate comparing with food compo-
sition table for use in East Asia (FAO) 
(Table 1). 

Boiled rice eaten by the children was the 
combination of raw rice donated which was 
cooked at school and rice from the monks’ 
daily alms-round. The habit of cooking rice 
was by not discarding rice boiled water,  
so danger of losing significant thiamine 
content of rice was prevented. In contrast to 

this study, both milled and boiled rice 
samples from Paukone Village of Khayan 
Township had very low thiamine according 
to a study.10 It should be noted that thiamine 
content of the rice at the foster cares might 
vary depending on the donated polished 
rice.  

As in other studies, there was no association 
between thiamine status and the presence of 
clinical signs and symptoms suggestive of 
thiamine deficiency.8 This lack of asso-
ciation may be related to the subjective 
nature of the signs. One student in marginal 
thiamine deficiency group had known 
ventricular septal defect with no sign of 
heart failure. All the children with marginal 
thiamine deficiency had no recent illnesses 
and were in apparently normal health. 

During the survey period, some children 
were already supplemented with multi-
vitamins for 1 to 2 weeks with the support 
of a non-government organization. These 
multivitamin pills were said to be given 
preferably to children younger than 10 years 
old. This may be the reason of not finding 
severe thiamine deficiency in the study and 
reducing the number of thiamine deficiency. 

There was no female population in this 
study. There were also some monastic 
orphanages that were run by Buddhist nuns 
and catered to girls. Most of them faced 
even more economic hardship than those 
monastic schools that catered to boys and 
may be more nutritionally affected. One 
study in boarding school students in Papua 
New Guinea indicated relatively poor 
thiamine status among the female compared 
with male students.14 Additional studies 
should be conducted to cover both male and 
female fostering children to get better 
knowledge of the situation. 

Conclusion 

This study indicates 5(10%) of school-age 
children at a foster care had subclinical 
thiamine deficiency. If there is any condi-
tion that increases thiamine requirement, 
there is a risk to develop overt thiamine 
deficiency. The evidence of subclinical 

 Thiamine content  (mg/100g ) Reference 
values  

(mg/100 g) Day 1 Day 2 

Milled rice 0.314 0.235 0.2 
Cooked rice 0.083 0.056 0.02 
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thiamine deficiency in this study supports 
the need for implementation of an effective 
thiamine supplementation programme to 
school-age children at foster cares.  
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A cross-sectional descriptive study was conducted to find out the typical 
pattern of haematological manifestations in HIV-TB co-infected patients to 
assist in diagnosing TB among HIV-infected individuals and to provide 
baseline haematological data for further studies on HIV-TB co-management. 
The haematological parameters, namely haemoglobin level, platelet count, 
total white blood cell count, neutrophil count and lymphocyte count of  
77 co-infected patients, who were not yet started antiretroviral therapy, 
attended to Specialist Hospital Waibagi and Specialist Hospital Thakayta 
between June 2010 and June 2012 were studied. The haematological 
abnormalities detected were anaemia (61 cases, 79.2%), thrombocytopenia 
(13 cases, 16.9%), thrombocytosis (10 cases, 13%), leucopenia (13 cases, 
16.9%), leucocytosis (17 cases, 22.1%), neutropenia (5 cases, 6.5%), 
neutrophilia (21 cases, 27.3%) and lymphopenia (64 cases, 83.1%). There 
were no cases of lymphocytosis. Among the patients, eight (10.4%) showed 
bicytopenia and seven (9.1%) had pancytopenia. As for WBC count 
abnormalities, the combined presentation of neutrophilia and lymphopenia 
(24.7%) is the second most predominant feature following lymphopenia 
alone (54.5%). In conclusion, this study depicted a higher prevalence of 
anaemia and lymphopenia among HIV-TB co-infection compared to 
previous studies of HIV infection alone, and it revealed that the presence of 
thrombocytosis and neutrophilia-lymphopenia combination pattern may 
imply co-infection with TB. 
    

 
INTRODUCTION 

 
Both human immunodeficiency virus (HIV) 
infection and tuberculosis (TB) are the most 
common causes of death from infectious 
diseases. These two infections are also 
likely to co-infect since having HIV 
infection increases the risk of developing 
TB for 20-37 times.1 It is reported that by 
the end of 2000, about 11.44 million adults 
(15-49 yr) were co-infected with HIV and 
TB globally. In Myanmar, it is estimated 
that around 216,000 people were living with 
HIV in 20112, and a sentinel surveillance 
reported that 60-80% of AIDS patients had  
TB3. From TB aspect, among 2870 new TB 
patients who were tested for HIV, 284 
(9.9%) were found to be HIV sero-positive.2 

Not only is TB the most common oppor-
tunistic infection among HIV-infected 
people in resource limited countries, TB 
also accelerates the progression of HIV 
infection to the state of AIDS contributing 
up to 40% of AIDS deaths4. Since there is a 
synergetic relation between HIV and TB,  
in patients with dual infection, the dreadful 
outcome is undeniable unless there is timely 
management. Therefore, the early detection 
of TB in HIV-infected individuals is impor-
tant and vice versa. 
 
However, the diagnosis of TB infection in 
HIV-infected patients remains a challenge 
as TB can present in unusual form. For 
example, sputum examination or chest      
X-ray can miss TB diagnosis due to high 
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occurrence of extra-pulmonary TB in HIV 
patients; granuloma or caseous necrosis 
may not also be found due to immune 
suppression caused by HIV. It is important 
to overcome this challenge to get the early 
diagnosis of TB among HIV-infected indi-
viduals especially in resource-limited settings 
where other complicated or advanced dia-
gnostic tests (eg. TST- tuberculin skin test, 
PCR- polymerase chain reaction) are easily 
unavailable. Both infections are known to 
have impact on patients’ haematological 
parameters and previous studies on HIV and 
TB-infected patients have shown some 
common haematological changes and their 
significance as follow. 

Hb level 

Anaemia is common in both HIV and TB 
patients. Having anaemia is one of the risk 
factors for death in HIV-infected people 
who are receiving TB treatment.5 Moreover, 
Hb level can be useful as a prognostic tool 
in HIV-infected patients in resource-limited 
settings.6 

Platelet count 

Thrombocytopenia occurs often in 
individuals with HIV infection and it is also 
associated with rapid progression of the 
disease.7 Thrombocytopenia may be the 
initial manifestation of HIV infection in     
as many as 10% of patients.8 As for             
TB-infected patients, varied reports on 
platelet count are observed in previous 
studies.9 

WBC count 

During HIV infection, untreated patients 
have shown a high incidence of granulo-
cytopenia10. There is a good correlation 
between the level of the absolute granulo-
cyte count and the risk of hospitalization  
for a significant bacterial infection.11 

Lymphopenia is also a common haemato-
logical feature in HIV-infected patients. 
Lymphocyte count and its change in HIV- 
infected individuals can be used as a 
surrogate marker for CD4 count and for 
making decisions about the initiation and 

for monitoring of ART in resource-limited 
settings.12 

In terms of TB, total WBC count is found to 
be significantly high (leucocytosis) contri-
buted by high neutrophil count in the 
patients suffering from pulmonary TB.9 
Reduction of high white cell count is one  
of the good indicators of TB control.7 

However, there are conflicting reports on 
lymphocyte count: lymphocytosis, normal 
count or lymphopenia. 9 

In this study, we aimed to find out the 
typical pattern of haematological changes in 
patients who are infected with both HIV and 
TB to assist in early diagnosis of TB  
among HIV-infected patients in resource-
limited settings. It was also aimed to contri-
bute to future researches for application  
on management and monitoring of HIV-TB 
co-infection. 
 

MATERIALS AND METHODS 
 
Study design and study population 

A cross-sectional descriptive study was 
conducted on a total of 77 HIV-positive 
adult patients, who were co-infected with 
TB, attended to Specialist Hospital Waibagi 
and Specialist Hospital Thakayta between 
June, 2010 and June, 2012. As the 
haematological changes may be attributable 
to the drug side effects, only patients before 
starting ART were included.  

Data collection 

The required data were retrieved from the 
patient record charts. The full blood count 
reports were from Specialist Hospital 
Thakayta Laboratory and National Health 
Laboratory. 

Operational definitions  

HIV-TB co-infected case  

It is defined as a confirmed HIV sero-
positive patient with positive for AFB in 
examination of sputum and/or lymph node 
aspiration; in the presence of strong clinical 
evidence consistent with TB followed by  
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a decision by a clinician to treat with a full 
course of anti-TB chemotherapy. 

Hb level 
Hb level less than 10g/dL is regarded as 
anaemia. 

Platelet count 
Platelet count less than 150 x 103/uL is 
defined as thrombocytopenia, and more than 
400 x 103/uL is defined as thrombocytosis. 

WBC count 
Total WBC count less than 4 x 103/uL is   
regarded as leucopenia, and more than      
11 x 103/uL is regarded as leucocytosis. 
Neutrophil count less than 2 x 103/uL is 
defined as neutropenia, and more than      
7.7 x 103/uL is defined as neutrophilia. 
Lymphocyte count less than 1.5 x 103/uL is 
regarded as lymphopenia, and more than     
4 x 103/uL is regarded as lymphocytosis. 
 

RESULTS 
 
In this study, among 77 HIV-TB co-infected 
patients, 49 patients (63.6%) were male and 
28 (36.4%) were female. Their ages ranged 
from 16 to 55 years and the mean age was 
35 years. The various haematological para-
meters of the patients including Hb level, 
platelet count, total WBC count, neutrophil 
count and lymphocyte count before giving 
ART were studied. The range value, mean 
and standard deviation (SD) of haemato-
logical parameters are recorded in Table 1. 
 
Table  1.  Haematological    parameters   among  
                HIV-TB co-infected  patients  prior to  
                ART (n=77) 

Parameters Range Mean SD 

Hb level (g/dL) 2.10-13.10 8.05 2.39 
Platelet count (x103/uL) 20.0-699.0 252.75 126.83
Total WBC count (x103/uL) 2.40-23.50 8.33 4.98 
Neutrophil count (x103/uL) 0.80-19.50 6.65 4.80 
Lymphocyte count (x103/uL) 0.20-3.70 0.93 0.69 

 
The abnormalities in each haematological 
parameter are depicted in Fig. 1. With regard 
to Hb level, anaemia was present in 79.2% 
(61  out of  77 patients).  Regarding  platelet  

 
 
 
 
 
 
 
 
 
 
  
*Multiple responses 

Fig.1. Pattern  of  Hb  level,  platelet  count  and      
total   WBC  count  abnormalities  among 
HIV-TB   co-infected   patients   prior   to 
ART (n=77) 

 
count, majority of patients (54 cases; 70.1%) 
had normal platelet count whereas 13 
patients (16.9%) had thrombocytopenia,  
and 10 patients (13%) had thrombocytosis. 
Likewise, total WBC count showed normal 
in a majority of patients (61%). Leucopenia 
and leucocytosis were found in 13 patients 
(16.9%) and 17 patients (22.1%), respec- 
tively. 
 

Table  2.  Prevalence of  blood cell count abnor- 
mallities among male and female HIV- 
TB co-infected  patients  prior to ART 
(n=77, male=49, female=28) 

 Blood cell count No. of male (%) No. of female (%)
   Hb level 

     Anaemia 
     Normal 
     Total  

 
36(73.5) 
13( 26.5) 
49(100.0) 

 
25(89.3) 
3(10.7) 

28(100.0) 

   Platelet count 

     Thrombocytopenia
     Normal 
     Thrombocytosis 
     Total  

 

6(12.2) 
37(75.5) 
6(12.2) 

49(100.0) 

 

7(25.0) 
17(60.7) 
4(14.3) 

28(100.0) 

   Total WBC count 

     Leucopenia 
     Normal 
     Leucocytosis 
     Total  

 

8(16.3) 
30(61.2) 
11(22.4) 
49(100.0) 

 

5(17.9) 
17(60.7) 
6(21.4) 

28(100.0) 

 
The blood cell count abnormalities in terms 
of gender in this study are shown in Table 2. 
Higher proportions of Hb level and platelet 
count abnormalities were seen in female 
population than male population whereas 
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the abnormalities in total WBC count were 
seen in nearly the same proportion of male 
and female populations. 
 

 

 

 

 

 

 

 
 

*May co-exist with increase in other blood cell count  

Fig. 2. Prevalence of cytopenia among male and   
female  HIV-TB co-infected  patients prior 
to ART (n=77, male=49, female=28) 

With respect to cytopenia, a majority of 
patients (46 cases, 59.7%) had anaemia 
alone whereas four patients (5.2%) had only 
leucopenia, eight patients (10.4%) had 
bicytopenia, and seven patients (9.1%) 
showed pancytopenia as shown in Fig. 2. 
 

Table 3. Total WBC count and its subsets  
abnormalities among HIV-TB co-
infected patients prior to ART (n= 77) 

WBC Count N % 

Subset count abnormalities* 
  Neutropenia 
  Neutrophilia 
  Lymphopenia 
  Total 

 
5 

21 
64 
77 

 
6.5 

27.3 
83.1 

100.0 
Pattern of abnormalities 

Leucopenia (13 cases; 16.9%) 
 Neutropenia + Lymphopenia 
 Neutropenia alone 
 Lymphopenia alone 

 
 

3 
2 
8 

 
 

3.9 
2.6 

10.4 
 Normal total WBC (47 cases; 61%) 

Both subsets normal 
Neutrophilia + Lymphopenia 
Lymphopenia alone 

 
9 
4 

34 

 
11.7 
5.2 

44.1 

Leucocytosis (17 cases; 22.1%) 
Neutrophilia alone 
Neutrophilia + Lymphopenia 

 
2 

15 

 
2.6 

19.5 
Total 77 100.0 

*Multiple responses 

Regarding WBC count abnormalities, the 
subsets of WBC, neutrophil and lympho-
cyte, count are recorded in Table 3.  

Lymphopenia (83.1%) was the predominant 
feature among subset abnormalities which 
was followed by neutrophilia accounting for 
27.3%.  

The commonest pattern of WBC count 
abnormalities was lymphopenia alone 
(54.5%) followed by lymphopenia in combi- 
nation with neutrophilia contributing 24.7%. 
It was noted that neutrophil and/or lympho- 
cyte count abnormalities were present even 
with normal total WBC count. Only nine 
patients (11.7%) out of 77 patients had 
WBC count including its subset counts 
within normal range (Table 3).  

 

DISUCSSION 
 
According to previous studies, relatively 
more women than men were detected to 
have TB in countries with a prevalence of 
HIV infection of more than 1%.1 But in this 
study on HIV-TB co-infected patients, male 
population was predominant. It may be due 
to higher prevalence of HIV in male (64%) 
in our country. 2  

In our study, a majority of patients (79.2%) 
showed anaemia and only a few patients 
(20.8 %) had normal Hb level. It was higher 
than a previous study of patients with HIV 
infection alone which showed anaemia 
prevalence of 70%.13Co-infection with TB 
may have increased the risk of anaemia. 
Furthermore, the occurrence of anaemia in 
89.3% of females in this study suggested 
that HIV-TB co-infected female patients 
were considerably prone to anaemia which 
may also reflect their vulnerability. 

Regarding thrombocyte count, this study 
showed thrombocytopenia as well as throm-
bocytosis, 16.9% and 13%, respectively. 
However, a previous study showed that only 
thrombocytopenia is the common feature 
seen in 40% of patients with HIV infection 
alone.13 Therefore, this study revealed the 
presence of thrombocytosis among HIV-TB 
co-infected individuals. Moreover, the throm-
bocyte count abnormalities in this study 
showed a noticeable preference in female 
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which appears to be associated with disease 
progression. 

With regard to total WBC count, it can  
be varied readily attributable to various 
patterns of subset count abnormalities. In 
this study, a majority (61%) showed normal 
total WBC count, however, with insight 
observation, its subsets, the neutrophil and 
lymphocyte, counts were found abnormal. 
As a matter of fact, only 11.7% showed 
normal total WBC count with both normal 
neutrophil and lymphocyte counts. As  
from gender aspect, there was no glaring 
difference in leucocyte count abnormalites 
between male and female populations in our 
study.  

For lymphocyte count, lymphopenia, in 
general, is found amongst HIV-infected 
patients showing a prevalence of 70% in  
an early study13 while some studies on TB 
patients reported lymphocytosis. As for co-
infection in our study, 83.1% of cases 
showed lymphopenia and there was no case 
of lymphocytosis.  

Therefore, TB cases with lymphopenia 
should also be aware of HIV. In addition, 
high occurrence of lymphopenia may be 
considered that HIV-TB co-infection is 
closely associated with immuno suppression 
and also supports the WHO recommend-
dation for early initiation of ART in HIV-
TB co-infection.  

Likewise in neutrophil count, HIV infection 
is often associated with neutropenia 
showing an account for 50% in one  
early study13 whereas TB, a bacterial 
infection, normally shows neutrophilia. 
Nevertheless, this study made up 27.3% of 
neutrophilia in contrast to neutropenia 
which is of 6.5%. Therefore, an increase in 
neutrophil count in HIV-infected patients 
may give rise to a suspect of having TB. 
Overall, various patterns of haematological 
manifestations in HIV-TB co-infected 
patients were observed in this study, yet, the 
conspicuous abnormalities were found out to 
be anaemia, thrombocytosis, neutrophilia, 
and lymphopenia. 

Conclusion 

HIV-TB co-infection in our study depicted a  
higher  occurrence  of anaemia and lympho- 
penia compared to HIV- infection alone in 
previous studies. Moreover, this study high-
lighted the presence of thrombocytosis, and 
combined presentation of lymphopenia and 
neutrophilia which may imply TB co-
infection in HIV-infected individuals. These 
haematological manifestations may also  
be the potential tools for managing and 
monitoring of HIV-TB co-infection. 
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A total of 60 samples: 30 vegetables and 30 raw ready-to-eat fruits from 
some street vendors and some food stalls of Myoma Market, Magway were  
examined. Bacterial contamination of raw vegetables and raw fruits were 
1x104 to 1x108 CFU/g and 1x105 to 1x108 CFU/g, respectively. Out of 60 
samples, Salmonella species were isolated from 31 (51.66%) samples and 
Vibrio species from 11 (18.33%) samples. Among 30 ready-to-eat  
fruit samples, 9 (30%) were contaminated with Salmonella species  
and 4 (13.33%) with Vibrio species. Salmonella species were isolated from 
guava (4/9, 44.44%), apple (3/9, 33.33%) and papaya (2/9, 22.22%).  
Vibrionaceae isolated from ready-to-eat fruit samples were three Vibrio 
parahaemolyticus (3/4, 75%): one from watermelon, 2 from apples; and one 
Vibrio alginolyticus from papaya (1/4, 25%). No salmonellae and vibrios 
were isolated from pineapples. One papaya sample (16.7% of 6 samples) 
and 2 apple samples (33.33% of 6 samples) were positive for both Vibrio 
and Salmonella species. Twenty-two raw vegetable samples were 
contaminated with Salmonella species (22/30, 73.33%); three each  
(3/22, 13.63%) from carrot, lemon leaves, and cucumber; two each  
from lettuce and cabbage (2/22, 9.09%): and 9 from coriander (9/22,  
40.9%). Vibrionaceae were isolated only from 7 raw vegetable samples  
(7/30, 23.33%): 3 samples of lettuce (3/7, 42.85%) and 4 samples of 
coriander (4/7, 57.14%). Carrots, lemon leaves, cucumbers, cabbages tested 
were not contaminated with Vibrionaceae. One lettuce sample (25% of  
4 samples) and 4 coriander samples (40% of 10 samples) were positive for 
both Vibrio and Salmonella species. Vibrionaceae isolated from raw 
vegetable samples were 5 Vibrio parahaemolyticus (5/7, 71.42%): one from 
lettuce (1/7, 14.22%), 4 from coriander (4/7, 57.14%); 1 Vibrio alginolyticus 
(1/7, 14.22%) and 1 Vibrio cholerae (Non - O1) from lettuce (1/7, 14.22%). 
Shigella species were not isolated.  
 

INTRODUCTION 

 
Food safety is assurance that food will not 
cause harm to the consumer and is 
acceptable for human. One of the most 
important food safety hazards is associated 
with raw vegetables.1 The consumption of 
ready-to-eat fresh fruits and vegetables is on 
the rise due to its rich vitamins, minerals and 
fibres. This has been paralleled by an 
increase in the number of food-borne 
illnesses due to many factors including 
globalization of the food supply, inadvertent 
introduction of pathogens into new 
geographical areas and the development of 

new virulence factors by microorganisms, 
decreases in immunity among certain 
segments of the population, and changes in 
eating habits.2 The risk of food-borne 
diseases caused by a wide variety of 
pathogens is also increased by the 
consumption of sliced/peeled ready-to-eat 
fruits directly from street vendors. This is 
because it is difficult to attest to the hygiene 
of these vendors or to the sanitary conditions 
at points of processing as well as the 
packaging materials.3  

The overall rates of food-borne infection are 
likely to be higher in developing compared 
with developed countries. The Centres for 
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Disease Control and Prevention revealed 
that an estimates of 12.3% of total food-
borne diseases outbreaks from 1990 to 2007 
were related to fruits and vegetables.4 There 
are studies that showed contamination of 
fresh fruits and vegetables with various 
bacterial pathogens. Citrobacter freundii 
(28%), Enterbacter cloacae (27%), Esch. 
coli (16%), Enterobacter sakazakii (12%), 
Klebsiella pneumoniae (17%), Serratia 
liquefaciens (11%) and Salmonella arizonae 
(0.7%) were found in vegetables irrigated by 
waste water.5  
Esch. coli, Salmonella Typhimurium, Staphy-
lococcus aureus, Listeria monocytogenes, 
Enterococcus faecalis and other emerging 
food-borne pathogens have been reported   
as common food-borne pathogens that can 
pose a high health risk often with lethal 
consequences.1  
Raw vegetables were found to be associated 
with cholera.6 Non-O1 Vibrio cholerae was 
isolated from 6.6% of vegetable samples 
tested in Myanmar.7 Bacterial pathogens 
may contaminate fruits and vegetables        
at any point throughout the production 
system and processing. Contaminating 
sources include soil, feces (both human    
and animal origin), water, animals, handling 
of products and equipment used. Cross-
contamination of food during preparation 
and storage has been identified as an 
important factor associated with food-borne 
illness. Infection can occur by the ingestion 
of organisms in food and water contami- 
nated by feces from a man or animal     
excreting the organism.  

This study was conducted to determine the 
degree of bacterial contamination and to 
detect the presence of pathogenic bacteria 
(Enterobacteriaceae and Vibronaceae) in 
some raw vegetables and raw fruits. 

MATERIALS AND METHODS 

Collection of samples  

A total of 60 samples of ready-to-eat fruits   
6 each of watermelon, apple, pineapple, 

papaya, guava and vegetables 4 each of 
carrot, lettuce, lemon leaves, cabbage, 
cucumber and 10 coriander from some street 
vendors and some food stalls in Myoma 
Market in Magway. A spoilage foods of 
significant changes such as discoloration   and 
sliminess were not taken. Samples were 
randomly collected using random sampling.  

Samples were collected in sterile plastic 
bags and were brought immediately in  
an ice box to the laboratory of Microbiology 
Department, University of Medicine, 
Magway. 

Preparation of food samples  

All the samples were transported to the 
laboratory under low temperature and stored 
at 4°C until testing. They were analyzed 
within two hours of sampling. The samples 
minced with a sterile scissors were then put 
into new plastic bags and 25 grams of each 
were weighed out. 

Surface viable count 

Twenty-five grams of each sample were 
mixed with 225 ml of normal saline.           
(a dilution of 10-1). Dilutions of original 
homogenate were made promptly with 90 ml 
of sterile diluents plus 10 ml of previous dilu- 
tions up to 10-4 of original homogenate. All 
dilutions were shaken vigorously 25 times in 
30 cm (1 ft) arc in 7 seconds.  

Nutrient agar was sectored into 5 parts and 
0.02 ml of each dilution was allowed to fall 
from a height of 2.5 cm onto each sector, 
where it spread over an area of 1.5 to 2.0 cm  
diameter. The plate was incubated at 37°C 
for 24 hours. Counts were made in the drop 
areas showing the largest numbers of 
colonies without confluent growth (up to 20 
or more); the mean of the five counts gave 
the viable count per 0.02 ml of the dilution.8 
Results were expressed as colony forming 
unit (CFU/g). 

Isolation and identification of Salmonella 
species, Shigella species and coliforms 

 Twenty-five grams of each minced sample 
were put into 100 ml of peptone water    
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(pre-enrichment medium) and mixed 
thoroughly, incubated at 37°C for 24 hours, 
then subcultured onto MacConkey agar and 
incubated at 37°C for another 24 hours.   
The next day, biochemical tests were done 
on colonies from MacConkey agar and the 
organisms were identified.9, 10  

One milliliter suspension from the pre-
enrichment medium was also transferred 
into 10 ml of Selenite F broth and incubated 
at 37°C aerobically for 24 hours for 
increased recovery of Salmonella. After 
incubation, the broth was subcultured onto 
Salmonella-Shigella agar and Hektoen 
enteric agar and incubated at 37°C aero-
bically for 24±2 hours. 

Colony appearance on these selective media 
was observed the next day. Salmonella 
colonies on Salmonella-Shigella agar were 
appeared as opaque, pale or colorless, 
sometimes black-centered. On Hektoen 
enteric agar, they were appeared as large, 
glossy black center or almost completely 
black colonies. The organisms were 
identified by biochemical tests.10  

Isolation and identification of Vibrio species     

Twenty-five grams of each minced    sample 
were put into 225 ml of alkaline peptone 
water with 3% NaCl and mixed thoroughly 
and incubated at 37°C for 6-8 hours. Then,  
5 mm loopfuls of inoculum from pellicle 
(surface growth) was inoculated onto 
thiosulphate citrate bile sucrose (TCBS) 
agar and incubated at 35°C for 18-24 hours. 
Suspected colonies were carefully picked 
and streaked on nutrient agar and incubated 
at 35°C for 12-18 hours.  

From suspected colonies on nutrient agar, 
biochemical tests (sugar fermentation - triple 
sugar iron agar, indole, methyl red test, 
Voges-Proskauer test, citrate utilization test, 
urease test, oxidase test, salt tolerance test) 
were done. Isolated Vibrio cholerae was 
identified by using antisera against O1 and 
O139. 

 

Salt tolerance test 

The suspected colonies from nutrient agar 
were inoculated into 5 tubes of nutrient 
broth containing 0, 3, 6, 8, 10% NaCl, 
respectively, and incubated at 35°C for  
3 days. Vibrio cholerae grows in 0% and 3% 
of NaCl. Halophilic Vibrio species grow 
well in 6% NaCl. Some, including Vibrio 
parahaemolyticus, Vibrio alginolyticus, 
Vibrio fluvialis, and occasional strains of 
Vibrio metschnikovii grow in 8% NaCl. 
Only Vibrio alginolyticus grows well in 10% 
NaCl. Turbidity denoting growth of 
organisms was looked for by naked eye 
examination. The organisms were identified 
according to Cowan and Steel,10 and 
Murray.11  

RESULTS 

Microbiology quality of the samples 
collected 

All the fruit and vegetable samples in this 
study were contaminated with potential 
pathogenic bacteria. However, the microbial 
load of the fruits and vegetables varied with 
type. Total bacteria count in raw vegetables 
and raw fruits ranged from 104 to 108 and 
105 to 108 CFU/g, respectively (Table 1).  

Table 1. Microbiology  quality  of  the  samples 
               collected from Myoma Market, Magway 

   Samples No. 
tested

Levels of bacterial contamination 
(CFU/g) 

108

No. 
(%) 

107 

No. 
(%) 

106 
No. 
(%) 

105 
No. 
(%) 

104 
No. 
(%) 

Raw vegetables 30   9 
(30) 

8 
(26.66) 

10 
 (33.33) 

2 
(6.66)

1 
(3.33)

Raw fruits  30 12 
(40) 

7 
(23.33) 

    8 
 (26.66) 

3 
(10) 

- 

Salmonella species were isolated from  
22 raw vegetable samples (22/30, 73.33%) 
and Vibrio species from 7 (7/30, 23.33%) 
raw vegetable samples. Salmonellae were 
isolated from carrot (3/22, 13.63%):     
lemon leaves (3/22, 13.63%), cucumber 
(3/22, 13.63%), lettuce (2/22, 9.09%), 
cabbage (2/22, 9.09%) and 9 from coriander 
(9/22,   40.90%).    Ninety   percent    of   the  
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coriander (9/10) tested and 75% (3/4) of 
carrot, lemon leaves and cucumber were 
soiled with salmonellae whereas only 50% 
of lettuce and cabbage were contaminated 
with salmonellae. 

One lettuce sample (25% of 4 samples)     
and 4 coriander samples (40% of 10 samples) 
were positive for both Vibrio and 
Salmonella species. Carrots, lemon leaves, 
cucumbers, cabbages tested were not 
contaminated with Vibrionaceae (Table 2). 
 
Table 2. Frequency of pathogenic gram-negative     

bacteria   isolated   from    ready-to-eat          
vegetable samples 

Among 30 ready-to-eat fruit samples,  
nine (9/30, 30%) were contaminated       
with Salmonella species and 4 (13.33%)   
with Vibrio species. Out of 9 salmonellae 
detected in raw fruit samples 4 were  
isolated from guava (4/9, 44.44%), three 
from apple (3/9, 33.33%) and two from 
papaya (2/9, 22.22%). Vibrio species were 
not isolated from pineapple and guava tested 
(Table 3). 

Table 3. Frequency of pathogenic gram-negative     
bacteria   isolated    from   ready-to-eat  
fruit samples 

Out of 7 vibrionaceae isolated from raw 
vegetable samples, 5 were Vibrio parahae-
molyticus (5/7, 71.42%): 1 from lettuce (1/7, 
14.22%), 4 from coriander (4/7, 57.14%);  
1 Vibrio alginolyticus (1/7, 14.22%) and 
1 Vibrio cholerae (Non-O1) from lettuce   
(1/7, 14.22%). 

Out of 4 vibrionaceae isolated from ready-
to-eat fruit samples, three were Vibrio 
parahaemolyticus (3/4, 75%): one from 
watermelon, 2 from apples; and one Vibrio 
alginolyticus from papaya (1/4, 25%). 

Among 6 vegetable types only lettuce  
(3 samples, 50% of total tested) and 
coriander (4 samples, 40% of total tested) 
were found to be contaminated with vibrios. 
All 3 Vibrio species were found in lettuce.  
 
Table  4.    Vibrio   species    isolated   from  raw  
                  vegetables and raw fruits 
 Vibrio 

cholerae 
(Non-O1) 

Vibrio 
parahae-
molyticus 

Vibrio 
algino-
lyticus 

No. (%) No. (%) No. (%) 
Raw vege- 
tables   
n=30 

Lettuce n=4 1(25) 1(25) 1(25) 
Coriander n=10 - 4(40) - 

Raw fruits 
  n=30 

Papaya n=6 - - 1(16.66) 
Apple n=6 - 2(33.33) - 
Watermelon n=6       - 1(16.66) - 

Total n=60  1(9.09) 8(72.72) 2(18.18) 

Papaya (1 sample), apple (2 samples) and 
watermelon (1 sample) samples out of 5 raw 
fruit types were soiled with Vibrio species 
(Table 4). 

DISCUSSION 

Seventy-three percent of raw vegetables 
tested were found to be contaminated with  
Salmonella species and twenty-three  
percent with Vibrio species. Salmonella 
species were isolated from all raw vegetable 
types: carrot, lettuce, lemon leaves, cabbage, 
cucumber, and coriander although frequency  
of contaminants varies among them.       
Rate of contamination with Salmonella 
species was highest in coriander (9/10, 90%) 
followed by carrot, lemon leaves and 
cucumber (3/4, 75%). This might be due to 
the fact that soil contamination is greater in 

 

Patho-
gens 

isolated 

Ready-to-eat  vegetable samples  

Total
 

Carrot 
 

Lettuce 
 

Lemon 
leaves 

Cab- 
bage 

Cucum-
ber 

Cori-
ander

n=4 n=4 n=4 n=4 n=4 n=10 n=30
No. 
(%) 

No. 
(%) 

No. 
(%) 

No. 
(%) 

No. 
(%) 

No. 
(%) 

No. 
(%) 

Salmo- 
 nella 

3 
(75) 

2 
(50) 

3 
(75) 

2 
(50) 

3 
(75) 

9 
(90)

22
(73.33)

Shigella - - - - - - - 

Vibrio- 
 naceae - 3 

(75) - - - 4 
(40)

7 
(23.33)

Pathogens  
isolated 

Ready-to-eat fruit samples 
Total 

 
Water 
melon Apple Pine- 

apple Papaya Guava

n=6 n=6 n=6 n=6 n=6 n=30 
No.  
(%) 

No.  
(%) 

No.  
(%) 

No.  
(%) 

No. 
(%) 

No. 
(%) 

Salmonella - 3 
(50) 

- 2 
(33.33) 

4 
(66.66)

9 
(30) 

Shigella - - - - - - 
Vibrio- 
 naceae 

1 
(16.66) 

2 
(33.33) 

- 1 
(16.66) 

- 4 
(13.33)
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coriander than other vegetables tested as it is 
usually plucked from roots. Only 50% of 
samples of lettuce and cabbage tested were 
contaminated with salmonellae. Lettuce has 
high stem and only lower part of the leaves 
that is near to the root is usually 
contaminated with soil. Outer leaflets of 
cabbage that are soiled are usually removed 
before consumption. Therefore, lesser 
degree of contamination was found with tip 
of lettuce and inner leaflet of cabbage. 
Salmonella species are widely distributed in 
nature with human beings, animals and birds 
are primary reservoirs. In this study for 
salmonellae, source of contamination might 
be soil. 

Contamination rate was found to be higher 
in raw vegetables compared to raw fruits for 
both salmonellae and vibrionaceae because 
greater soil contamination is seen with 
vegetables (73.33% vs. 30%; 23.33 vs. 
13.33%). 

Among 30 raw fruits tested only nine (9/30, 
30%) were contaminated with Salmonella 
species and 4 (13.33%) with Vibrio species. 
In contrast to raw vegetables where all six 
vegetable types tested were contaminated 
with Salmonella species, Salmonella species 
were isolated only from 3 raw fruit types: 
guava, apple, papaya. Highest contamination 
rate was seen in guava specimens (66.64%), 
followed by apple (49.98%) and papaya 
(33.33%).  

Salmonella species were not found in 
pineapple and watermelon. Both pineapple 
and watermelon have thick skin and are 
consumed only after removal of the skin. No 
peeling of the skin is done to ready-to-eat 
apple and guava that are sold. This indicated 
that washing process done to remove the  
soil before consumption or selling was 
inadequate to eradicate the contaminants. 

Salmonella has the ability to survive        
and grow in a variety of fresh produce 
during pre-harvesting and then persist 
indefinitely in greenhouse conditions.12, 13, 14 

With adequate refrigeration, the growth  
of Salmonella can be prevented. However, 

during storage and transportation a minute 
amount of Salmonella could elevate  
to dangerous levels with increasing 
temperature and time.15 In recent years, 
outbreaks associated with raw vegetables 
have occurred with increased frequency. 
Although most Salmonella infections are 
self-limiting, in a small proportion of cases 
these may lead to bacteraemia.16, 17 

Among 6 vegetable types, only 2 types, ie., 
lettuce (3 samples, 75%) and coriander  
(4 samples, 40%) were found to be con-
taminated with vibrios. Carrots, lemon 
leaves, cucumbers, cabbages tested were not 
contaminated with Vibrionaceae. This may 
be due to the fact that lettuce leaves          
are sprinkled with water in order to prevent 
spoilage and large surface area and surface 
features of leafy vegetables including lettuce  
promote attachment and entrapment of 
waterborne organisms. For vibrionaceae, 
source of contamination might be waste 
water. Among 6 vegetable types, lettuce and 
coriander samples were positive for both 
Vibrio and Salmonella species. 

Three Vibrio species were isolated from raw 
fruit and vegetable samples. Vibrio 
parahaemolyticus was the most common 
Vibrio species isolated (8/11, 72.72%) 
followed by Vibrio alginolyticus (2/11, 
18.18%) and Vibrio cholerae (Non-O1)   
(1/11, 9.09%). All 3 Vibrio species were 
found in lettuce. Although contamination 
rate for Salmonella was found to be high in 
coriander, higher contamination (75%) rate 
for vibrios was found in lettuce than 
coriander (40%).  

Three Vibrio parahaemolyticus: one from 
watermelon and 2 from apple and 1 Vibrio 
alginolyticus from papaya were isolated. 
Both Salmonella and Vibrio spp. were found 
in apple and papaya in contrast both were 
totally absence in pineapple. This might be 
due to low pH of pineapple.  

Vibrio cholerae might grow well in a variety 
of foods at 22°, 30° and 37°C (e.g. in cooked 
rice and pulses) and may remain viable for 
several days in food that is alkaline and 
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moist, and eventually multiply provided  
that competing organisms do not overgrow 
it.18, 19 The total survival period for Vibrio 
cholerae at ambient temperature (30-32°C) 
has been reported to be 1-7 days for fresh 
vegetables and 1-3 days for fruits.21  

Consumption of raw vegetables was 
associated with cholera.6 The infectious dose 
of Vibrio cholerae O1 is very high. 
However, in cholera endemic areas with 
populations of poor health status, the 
infectious dose may be low. Patients with 
gastric abnormalities are susceptible to low 
infectious dose and food may also provide 
protection for the bacterium during passage 
through the stomach.20  

Vibrio parahaemolyticus is known as a 
common food-borne pathogen in Asia21 and 
has been reported to be the cause for  
20-30% of food poisoning cases in Japan.22 
Although Vibrio parahaemolyticus present 
in low number in raw vegetables, it acts as a 
transmission route.23 

Conclusion 

Among 30 raw vegetables tested, coriander 
has highest contamination rate with 
salmonellae and lettuce with vibrios. 
Cabbage has the lowest contamination rate. 
Source of contamination for raw vegetables 
might be more of contaminated soil than 
irrigated water. Among 30 raw fruits tested, 
only apple and papaya have contamination 
with both Salmonella and Vibrio species. 
Fruits were less likely to be contaminated 
than vegetables due to less soil conta-
mination and thick skin. For fruits, source of 
contamination might be water for washing. 
This contamination is associated with 
inadequate public sanitation and low 
standards of personal hygiene. Ensuring 
food safety remains a significant challenge 
to protect public health and promote 
economic development. 

In this study a higher total plate count of  
104 to 108/g for raw vegetables were 
detected. It was stated that food with aerobic 
bacterial plate counts of less than 5 log 

CFU/g is considered safe for consumption.24 
The leaf surface of an intact plant can harbor 
a bacterial population of up to 106 to 107 
cells per g of leaf.13 Therefore, thorough 
washing before consumption is recommended. 
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This study aimed to explore knowledge, attitude and practice of currently 
married women aged 15 to 49 years on contraceptives use and non-use in 
Meiktila during February 2011. The reasons for not using were also asked. 
Four sessions of FGD were conducted in 2 wards and 2 villages with 40 
participants for qualitative analysis. From content analysis, majority used 
contraceptives after first child was born. They believed that if they use 
before first pregnancy, they can get infertility. Myanmar women can decide 
without any agreement from husband as well as in- laws but the method they 
chose was according to the advice of midwives. They knew that short birth 
interval can affect children and mother’s health. Most of them want to space 
birth interval for 2-5 years. Decision about having a child and number of 
children can be made by themselves. Although all methods are available in 
any drugstore, they did not know which is most suitable. They believed the 
time to start use after child delivery should be after menstruating. A few 
wanted to use IUD but they could not afford and thought that it can cause 
illness and may have ill effect on uterus. Village women thought daily pills 
were convenient to use but they suffered fatigue and unable to do heavy 
work. Most of the participants responded that 3-month injections could 
cause weight gain and irregular menstruation. They had no knowledge on 
emergency pills and traditional methods. Knowledge on condom is quite 
low in both rural and urban residents. Findings of this study will provide 
some information for reproductive health program planners. 

 

INTRODUCTION 
 

Myanmar is one of the countries struggling 
to improve health status of the country  
in order to achieve the Millennium 
Development Goals by the year 2015. 
Reducing maternal mortality two third of 
baseline level is one of the important targets 
and many activities have been implementing 
for improving maternal health status and 
reducing maternal mortality throughout    
the country by health departments and 
various agencies including national and 
international NGOs.  

Among these activities, making pregnancy 
safer initiative where birth spacing by  
using effective contraception is one of the 
interventions for improving maternal health 
by preventing unmet needs and its 

consequences that can result maternal 
mortality.1  

Myanmar is also one of the countries with 
relatively high level of maternal mortality 
around the world and in the SEA region 
given that Crude Birth Rate (CBR) of 19 per  
1000 population in urban and 22 per 1000 
population in rural areas.2 More than half   
of all pregnancies in the developing world 
were unintended due to method failure       
or the lack of use of any contraceptive.3 
Using modern contraceptive methods can 
reduce maternal mortality and to overcome 
barriers to unmet need. Global contraceptive   
prevalence rate (CPR) is 63.3% but in 
developing countries like Sudan, Angola 
and Chad, CPR are 7.6 %, 6.2 % and 2.8 %, 
respectively.4 Unmet needs result in more 
births over a life time and cause increased 
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maternal mortality ratio (MMR).2 Myanmar 
demonstrated a marked increase in its CPR 
reaching 37% in 2001, among which 32.8% 
were using modern methods and 4.2% 
traditional methods. Use of injectable 
contraceptives was found to be the highest 
(14.8%) followed by daily pill (8.6%).5 

Declining TFR from 3.4 in 1990 to 2.4 in 
2000-2001 and 2.1 in 2006 was found as 
one of the visible impacts of the program. 

Birth spacing services are provided  
through the public and private sectors and 
extension of 10 townships per year has been 
phase in since 1991 and currently provided 
in 132 of the country’s 325 townships as of 
2010, mainly with UNFPA support. But,  
the rates have not yet reached those of 
developed countries. Nationally, the unmet 
need for contraception is still high and it 
estimated at 19.1% in 1997, 17.8% in 2001 
and 17.7% in 2007 of all currently married 
women of reproductive age.2  

It was found that most of the townships 
where RH project has been implemented 
had shown that CPR % were within 60 to  
80 percent and number of abortions less 
than 200. However, the township with no 
RH project might have low CPR with higher 
number of abortions and maternal mortality. 

The study was carried out in Meiktila 
Township in Mandalay Region as there    
has no RH project implemented. In order   
to achieve MDGs by 2015, it is necessary      
to expend RH project townships for 
improving maternal health and reducing 
maternal mortality. By conducting this 
study, baseline data and information 
regarding contraceptive usage, level and 
barriers to unmet need can be obtained.   

The aims of the study were to determine 
knowledge, attitude and practice of 
currently married women of reproductive  
age on using contraceptive methods, to 
identify the types, sources, advantage and 
disadvantage of contraceptive use among 
currently married women and to find out the 
reasons for not using contraceptive methods 
among non-users. 

MATERIALS AND METHODS 
 

An exploratory cross- sectional study design 
was used. The study was conducted in 
Meiktila, Mandalay Region. There are 13 
wards and 58 village tracts in the township 
and total population residing in the study 
area is approximately 329186. Population of 
(15-49 years old female) reproductive age 
group is 920. Qualitative data collection 
methods were used to carry out the research. 
A total of 40 currently married women of 
reproductive age were included. Each group 
consisted of 8 participants, one investigator 
who acted as moderator and two assistants 
who facilitated the sessions and took notes. 
Participants in each group were asked to 
state KAP on contraceptive use and asking 
reasons for not using contraceptives. Based 
on the facts on reproductive health, 
guidelines for FGDs were developed and 
pretested. 

Four sessions of Focus Group Discussions 
(FGD) were conducted in 2 wards and  
2 villages with the participation of 15 to  
49 year-old married women of reproductive 
age. The selection criteria for wards and 
villages based upon the feasibility and 
cooperation of local authorities and people. 
Two sessions of FGD with participants of 
younger age group i.e. less than 30 years old 
and older age group (over age 30 years) 
were conducted in both urban 2 wards and 
rural 2 villages of Meiktila. 

Local authorities were responsible for 
arranging participation of currently married 
women in the FDGs. Each FGD consists  
of 8 to 10 participants and the interviews 
were conducted in the room where privacy 
was ensured. A moderator and note taker 
facilitated the discussion to ensure that all 
participants had an equal chance to speak 
and participate in the discussions. The note 
takers wrote down the discussions from 
FGD which were also recorded on audio 
tapes. The FGDs were conducted to reveal 
the knowledge, attitude and practice on 
contraception and reasons for not using 
contraceptives. Participants discussed their 
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experiences, knowledge and attitudes on 
those issues. After data collection, the 
research team reviewed the notes of FGDs 
with the reference of audiotapes. All the 
revised interview notes were transcribed and 
translated into English. Content analysis 
was done to get themes for findings and 
discussion. 

RESULTS 

Choosing contraceptive methods and their 
experiences 

In choosing contraceptive methods and their 
experiences, In Pyin-Tha village, most of 
respondents used 3-month injection and 
daily pills as birth spacing methods. Half of 
them used condoms which were available 
only in Health center. In Aung San ward, 
most of women also used 3-month injection 
and daily pills. Some respondents did not 
even know condom. They also said that 
although Meiktila is a township, most men 
and women residents are simple and do not 
know how to use it. Now then, they use  
3-month injection for they do not want any 
more children. Some women use IUD. 

“I took Depo injection (3-month injection) 
before sterilization. During taking it, I had 
no period and got weight gain.” 

 (A 38-year-old women, seller from Pauk-
Chaung ward) 

“I took Depo injection but I had irregular 
period. So, I changed to daily pills and had 
regular period but I forgot to take pills, so I 
took 3-month injection again.”  
(A 32-year-old university student, mother of 

one child from Pauk-Chaung ward) 

“We used IUD. It was convenient to use but 
we got pain in lower abdomen during 
menstruation. We used it for 6 months after 
one month of delivery; we took 3-month 
Depo for one time and used IUD as we were 
afraid of missing the date of injection.” 
(Two   hospital   clerks   from  Pauk-Chaung 

ward, each having a child less than              
1 year of age) 

Reasons for using birth spacing methods 

Regarding reasons for using birth spacing 
methods, women from two villages and two 
wards said that they did not want any more 
children due to financial problems and 
health problems. 

“It’s difficult to have one child for us due to 
financial problems and it can cause health 
problems.” 
(Two housewives from Naung-Kyle village 

and a 30-year-old housewife from         
Pyin-Thar village) 

“I don’t want any more children as I have 
to struggle for the basic needs of whole 
family, so I use contraception.” 

(A 37-year-old housewife, mother of            
2 children from Aung San ward) 

 “I can have only little amount of food and 
feel tired by doing hard work when I have 
short birth spacing between my children. 
Some said that I am looking older than my 
age.” 
 (A 43-year-old vendor, mother of 5 children, 

Naung-Kyle village) 

Decisions to take children and spacing birth 
interval 

Most of women had aimed to have only one 
child and also want to space birth for 2 to  
3 years, to work somewhere freely. Some 
women think ideal family should have  
3 children. 

“I have only one child. My husband wants 
to have many children as he doesn’t need to 
do   himself.”  

(A 19-year-old university student from 
Pauk-Chaung ward) 

“It is good to have only 3 children as we 
were late married at 30s. I think in an ideal 
family it should have 3 children and (birth 
spacing) for 2 to 3 year interval.” 

(A 38-year-old graduated housewife from 
Aung San ward) 

“Having 5 children for my family is too 
many. Now most women usually take 2 to  
3 children. I think women can work  
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at other places freely by spacing their birth 
2 to 4 years.” 

(A 31-year-old graduate, government staff 
from Naung-Kyle village) 

Experiences on unwanted pregnancy 

Regarding experience on unwanted preg-  
nancy, they perceived that they have great 
responsible for it if they became pregnant 
and did not do abortion because it is  
dangerous. 

“We are responsible for unwanted  
pregnancy but we delivered and we should 
not do induced abortion because it is 
dangerous.” 

 (Three women from Pyin-Thar village and 
all respondents from Pauk-Chaung ward) 

“Delivery of unwanted pregnancy makes us 
trouble in our work for earning, but it is 
dangerous for aborted women.” 

(A 38-year-old housewife from Pyin-Thar 
village)  

Reasons for not using birth spacing methods 
to prevent unwanted pregnancy 

They knew the consequences of unwanted 
pregnancy but they did not use any 
methods because they were afraid of health 
problems. Some believed and used 
traditional medicine “Kay-thi-pan” as birth 
spacing method.  

“I know the consequences of unwanted 
pregnancy and induced abortion so I  
don’t use any methods for induced 
abortion because I am afraid of health 
problems. I have only one child and 
menstruation usually occurs again 3 years 
after delivery.” 

 (A 19-year-old university student from 
Pauk-Chaung ward) 

“I take traditional medicine “Kay-thi-pan” 
before and after menstruation and I  
also take care not to enter sperm during 
sex.”  

(A 39-year-old graduated housewife from 
Aung San ward) 

Expressions on disadvantages of birth 
spaceng method 

By using birth spacing methods, most of the 
respondents expressed that modern methods 
like monthly pills, monthly injection, IUD 
and emergency pills were not convenient for 
them. Regarding emergency pills, almost all 
of women had no experience on it. Most of 
them only heard about it from midwives and 
from a pamphlet distributed by AMDA 
(one of the INGO) but they did not clearly 
understand about emergency pills. 

“Monthly injection is not convenient for me 
because I have menstruation daily.” 

(A 41-year-old housewife from             
Aung San ward) 

“I took monthly oral pills as it is easy to 
take but I conceived, so I had to change  
3-month injection.” 

 (A 19-year-old university student from 
Pauk-Chaung Ward) 

“I was inserted IUD after 3-month injection 
but heavy bleeding occurred and then it 
dropped out spontaneously. My midwife 
inserted IUD again at my home and then 
heavy bleeding occurred for about one 
month and it dropped out again.”  

(A 39-year-old graduated mother of  
3 children from Aung San ward) 

Expressions on advantages of birth spacing 
method                    

Some of the respondents stated that 
traditional methods (safe period, withdrawal 
and uterine massage) were convenient to use 
and also amongst modern methods they 
mostly preferred three-month injection 
despite irregular menstruation, dizziness and 
weight gain. 

“I think entering little amount of sperm into 
female private part can cause pregnant so I 
wash out the sperm after sex.” 

 (A 37-year-old housewife, mother of 
 2 children from Aung San ward) 

“I had done massage by traditional birth 
attendance for birth spacing and no need to 
use any methods. Although having sex,  
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I don’t get pregnant and my uterus is still 
normal function for 12 years.” 
(A 38-year-old vendor, mother of 2 children 

from Pauk-Chaung ward) 

“I live with my husband 7 days before 
menstruation and 7 days after menstruation. 
It is a safe method. I use this method 
because I have regular menstrual cycle.  
It can space birth so I use it till having  
4 children. By using it, I can’t get unwanted 
pregnancy.” 

(A 39-year-old bank staff, mother of  
3 children from Aung San ward) 

 
DISCUSSION 

 
In this study, it was evident that majority of 
the subjects understand on contraception as 
spacing birth and making prolong the birth 
interval between preceding child and index 
child. Regarding the contraceptive methods 
choice, they usually use a contraceptive 
method only after first child born. Almost 
all don’t use any contraceptive method 
immediately after married. They believe that 
if they use contraceptive methods before the 
first pregnancy, they would get infertility. 

They also think that the time to start use  
of contraception after delivery should be 
after the occurrence of first menstruation. 
They do not know which method is most 
suitable for them and they rely on advice of 
midwives.  

Regarding reasons for using birth spacing 
methods, most of the Myanmar women can 
decide to use contraceptives without any 
agreement from their husbands as well as 
in-laws. Doctors or midwives can give 
advice on contraceptive choice and 
prescribe to women without requiring their 
husband’s consent. Recently, due to the high 
cost of living, Myanmar women have to 
work outside for earning. Most of them 
believe that short birth interval can effect on 
both children and mother’s health. 

Almost all of the respondents can make 
themselves to decide the number of children 
and to space birth interval. They would like 

to stop their next birth after the decided 
family size (mostly 3 children) regardless of 
gender preferences. 

Majority of women had to struggle for their 
basic needs, so they forgot to practice birth 
spacing methods and also some women did 
not know which method is most suitable for 
them even though contraceptives were 
easily available at drugstores. Some got 
unwanted pregnancy due to waiting for 
starting menstruation after delivery. They 
wanted to take responsibility for unwanted 
pregnancy and if they had, they delivered 
and did not abort because they were afraid 
of its consequences like anemia, chronic 
diseases and general weakness. All of the 
interviewees said that if a woman asks 
advice on unwanted pregnancy, they will 
give suggestion to her not to induce 
abortion. 

According to our study we have explored 
that most the women who applied and 
waited for authorized permanent steril- 
zation board did not use any birth spacing 
method so that they get unwanted 
pregnancy. After prolong use of 3-month 
injections, some women usually dis-        
continued themselves and got unwanted 
pregnancy. They did not know delay in 
return to fertility for 7 to 9 months after 
using 3-month injection.  

Some believed that traditional blood tonic 
(Kay-thi-pan) acts as to regulate menstrual- 
tion and used as contraception. Among the 
study subjects, some wanted to insert IUD 
but they could not afford and also thought 
that it can cause illness and bad conse- 
quences on uterus. But, another two women 
from urban wards thought that inserting 
IUD can cause no periods for 6 months and 
white discharge. 

Village women think that it is convenient to 
use daily pills but they suffer from fatigue 
and unable to do heavy work. Most of  
the respondents used 3-month injections 
despite irregular menstruation, weight gain, 
dizziness and skin darkness. Urban women 
knew that 3-month injections with expiry 
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date were able to get pregnant. The village 
women believed that 3-month injection 
was safe for them and because midwives 
gave subsequent injections in door-to-door 
services. In spite of being convenience to 
use, half of the respondents said that they 
suffered from irregular menstruation, severe 
lower abdominal pain and tiredness.   

Respondents from urban wards said that 
sometimes they were over due to take  
3-month injections. Almost all of the 
respondents had low knowledge on 
emergency pills, traditional methods like 
safe period and withdrawal methods. Urban 
women thought that emergency pills should 
be used only by those couples before their 
marriage and student couples. This finding 
reflected the misunderstanding of married 
women on emergency pills. 

According to this study, although some 
village women usually use condom for 
contraception, some urban women have no 
knowledge on condom for contraception.   
In village, some women get information 
about condom from health talk at rural 
health center. Midwives also give health 
education on birth spacing while conducting  
routine vaccination program. Knowledge on 
condom is quite low among rural and urban 
residents despite various IEC activities. 
Only 2 to 3 urban women did female 
sterilization after completing their family 
size.  

 

 

 

 

 

 

 

 

 

 

This finding highlighted that future 
reproductive intentions are related to the 
existing family size. 
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A cross-sectional descriptive study was carried out in Medical Oncology 
Ward, Yangon General Hospital during 2010 to explore the metastatic 
pattern among breast cancer patients. A total of 85 metastatic breast cancer 
patients were interviewed using pre-tested questionnaire and medical 
records were also reviewed. Their ages ranged from 34 years to 79 years and 
majority were female (98%). Seventy-four percent of patients had axillary 
nodal involvement and 51% had T4 tumour size at the time of primary 
tumour diagnosis. More than one third (37%) were asymptomatic at time of 
diagnosis of metastasis. In this study, breast cancer metastasized most 
commonly to lung (51%) followed by liver (29%), bone (26%) and brain 
(6%). Metastasis was not present in 67% at time of primary tumour 
diagnosis with median metastasis free interval of 19 months (2 months - 
168 months). There was a significant association between increased 
frequency of lung metastases and regional recurrence (p=0.03) and border-
line association with ductal type (p=0.05). These patients also had signi-
ficantly shorter metastasis free interval (MFI<5 years; p=0.02) than those 
with extra-pulmonary metastasis. Patients with bone metastasis were 
significantly more symptomatic (p=0.03) than other patients. Hepatic 
metastases were observed more commonly in younger age group (≤50 years; 
p=0.01) and premenopausal group (p=0.05). In this study, sites of metastasis 
were found to have no association with TNM staging and Bloom-
Richardson grade. This study highlighted the factors related to sites of 
metastasis in breast cancer patients.  

 
INTRODUCTION 

 
Cancer is a leading cause of death globally. 
The World Health Organization estimates 
that 7.6 million people died of cancer in 
2005 and 84 million people will die in the 
next 10 years if action is not taken.1 Breast 
cancer is the most common malignancy in 
women worldwide, accounting for 32% of 
all female cancers and responsible for 15% 
of cancer deaths in women.2 According to 
the Annual Statistical Reports of Yangon 
General Hospital and Yangon Cancer 
Registry Report, the incidence of breast 
cancer is increasing from 2000 onwards 
although  it  is not the national breast cancer  

incidence rate.3 Despite many advances in 
diagnosis and screening, the disease is 
frequently discovered after spread to the 
regional lymph nodes or even after disse-
mination of distant metastases. Approxi-
mately 10-15% of patients with breast 
cancer have an aggressive disease and 
develop distant metastases within 3 years 
after the initial detection of the primary 
tumour.4 The survival of patients with 
metastases is variable ranging from a matter 
of months to many years. The ability to 
predict prognosis and response to treatment 
has a considerable impact on patient 
management. It is well established that 
oestrogen  receptor  (ER)  status  and  site of  
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presentation of metastatic disease have 
greatest impact on patient survival, with 
additional contributions made by patient’s 
age, metastasis free interval and histological 
grade. 

However, there is no study dealing with 
clinically detected pattern of metastasis in 
Myanmar breast cancer patients. Thus, the 
present study is carried out to determine the 
frequency and distribution of metastases in 
breast cancer and possible factors related to 
various sites of metastasis. 

MATERIALS AND METHODS 

Study design  

This is a cross-sectional descriptive study. 

Study area and study period 

The study was carried out at Medical 
Oncology Ward, Yangon General Hospital 
from December 2009 to December 2010. 

Study population 

The study population consisted of primary 
breast cancer patients with metastasis which 
has been proven by histopathologically or 
radiologically. 

Study size and sampling method 

A total of 85 metastatic breast cancer 
patients were recruited consecutively. The 
group consisted of patients presenting with 
metastatic disease following a previous 
diagnosis of breast carcinoma (metachro-
nous metastasis) and patients with 
metastatic disease at the time of initial 
diagnosis of breast cancer (synchronous 
metastasis). At the initial presentation, 
patients were routinely assessed for 
metastatic disease in the bones, lungs and 
liver with chest X-ray and ultrasound 
(abdomen). After completing treatments, 
chest X-ray and ultrasound (abdomen) were 
done 3 monthly for 1 year and 6 monthly 
thereafter during follow-up period. Bone 
scintigraphy, computed tomography (CT) 
and magnetic resonance imaging (MRI) 
were used when the diagnosis was uncertain 
or equivocal. CT (head) was used to 

determine brain metastases when neuron-
logical symptoms suggestive of brain 
metastases appeared. 

Data collection 

Data were collected by face-to-face 
interviewing patients with pre-tested 
questionnaire and reviewing their medical 
records. The variables collected were 
patients’ characteristics (age, sex, meno-
pausal status, etc), primary tumour’s charac-
teristics (tumour size, number of involved 
nodes, TNM staging, Bloom-Richardson 
grades, histological type, lymphovascular 
invasion, oestrogen and progesterone 
receptors and Her-2 neu status), types and 
sites of metastasis, metastasis free interval 
(time interval from diagnosis of primary 
tumour to appearance of metastasis) and 
clinical presentation of metastasis.  

Data analysis 

Data were checked for incompleteness, 
errors and inconsistency before entry. Data 
were entered with Epi data programme  
and data analysis was done by computer 
software. For univariate analysis, conti-
nuous data were presented by mean±SD and 
median (range), for that of category were 
shown by proportion or percentage. 
Bivariate category data were analyzed by 
Chi square test or Fisher’s exact test, set 
p<0.05 as significant. 

Working definitions 

Metachronous metastasis - patients present-
ing with metastatic disease following a   
previous diagnosis of breast carcinoma 
Synchronous metastasis - patients with 
metastatic disease at the time of initial 
diagnosis of breast cancer 
Metastasis free interval (MFI) - time interval 
from diagnosis of primary tumour to  
appearance of metastasis 
Local recurrence - recurrence in the ipsi- 
lateral breast or mastectomy scar or chest 
wall 
Regional recurrence - recurrence in the 
ipsilateral supraclavicular, infraclavicular,          
parasternal or axillary lymph nodes. 
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RESULTS 

 
A total of 85 metastatic breast cancer 
patients were recruited but oestrogen 
receptor, progesterone receptor and Her-2 
neu status were available only in 10 patients. 
Therefore, these variables would not be 
included in data analysis.  
 
Table   1.  Primary  tumour  characteristics   and            

treatment taken 

Variables No. of patients  % 

Tumour size (n=85)  
   T1 4   4.7 
   T2 21 24.7 
   T3 17 20 
   T4 43 50.6 
Nodal involvement (n=85) 
   N0 22 25.9 
   N1 44 51.8 
   N2 6   7.1 
   N3 13 15.3 
Stage (TNM) (n=85) 
   I 3   3.5 
   II 22 25.8 
   III 32 37.7 
   IV 28 32.9 
Histological type (n=85) 
   Ductal  78 91.8 
   Lobular  7   8.3 
Bloom-Richardson Grade (n=85) 
   1 3   3.5 
   2 19 22.4 
   3 28 32.9 
   Unknown 35 41.2 
Oestrogen receptor status  (n=85) 
   Positive 4   4.7 
   Negative 6   7.1 
   Unknown 75 88.2 
Progesterone receptor status (n=85) 
   Positive 6   7.1 
   Negative 4   4.7 
   Unknown 75 88.2 
Her-2 neu status (n=85) 
   Positive 6   7.1 
   Negative 4   4.7 
   Unknown 75 88.2 
Lymphovascular invasion (n=85) 
   Yes 21 24.7 
   No    17 20 
   Unknown   47 55.3 
Treatment (n=57)     
   Surgery 57 100 
   Chemotherapy 46 80.7 
   Hormonal therapy 40 70.2 
   Radiotherapy 29 50.9 

Mean age of the patients was 50 years 
(range: 34 to 79 years) and majority were 
female (98%). Sixty-seven percent were 
married and 34% had high school and  
above education. Mean age of menarche 
was 14±1.7 years. Nearly half of patients 
(46%) were post-menopausal women and 
mean age of menopause was 46±5.6 years. 
Benign breast disease history was present in 
10% of patients in their younger age. 
Fourteen patients (17%) had family history 
of malignancy which was most commonly 
occurred in their parents (57%) and 
commonest type was breast cancer (57%). 

Table  2. Clinical presentation of metastasis 

Symptoms No. of patients  % 

Bone pain 16 19 
Pathological fracture 1 1.2 
Neurological symptoms 5 6 
Chest pain 13         15.5 
Cough 22         26.2 
Dyspnoea 21 25 
Pain in right upper     
   quardrant of abdomen 

7  8.3 

Vomiting 2  2.4 
Headache 4  4.8 
Swelling in metastatic     
   site  (nape,  anterior     
   abdominal wall, etc) 

10 12 

 

Table  3. Distribution of sites of metastasis 

Sites of metastasis No of patients % 

Lung 43 50.6 
Liver 25 29.4 
Bone 22 25.9 
Brain 5   5.9 
Others 8 9 
Contralatered axillary L/N 3   3.6 
Skin (Unilateral arm) 2   2.4 
Anterior abdominal wall 1   1.2 
Contralateral nape 1   1.2 
Posterior nasal cavity 1   1.2 

Table 1 shows that the highest percentage of 
distant metastasis had T4  tumours with 51% 
and positive axillary lymph node with 74%. 
Of patients, one third had already had 
metastasis at the time of primary tumour 
diagnosis and majority (92%) were ductal 
type. One third (33%) had high grade 
(Bloom-Richardson Grade 3) and one 
quarter (25%) had lymphovascular invasion.  
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Table  4. Factors related to sites of metastasis 

Variables No.     Bone metastasis      Lung metastasis     Liver metastasis 
No. (%) P value† No. (%) P value† No. (%) P value† 

Age (n=85)           
   34 - 50 yrs 50 12(24) 0.6 22(44) 0.1 20(40) 0.01* 
   >50 yrs  35 10(29)  21(60)    5(14)  
Menopausal status (n=83)        
  Pre-menopause 45 12(27) 1 19(42) 0.2 17(38) 0.05 
  Post-menopause 38 10(26)  22(58)    7(18)  
Family history of cancer (n=84)        
  Present 14   5(36) 0.4   6(43) 0.6   3(21) 0.5 
  Not present 70 17(24)  36(51)  22(31)  
Metastasis at time Dx (n=85)        
  Synchronous 28   7(25) 0.9 14(50) 0.9   9(32) 0.7 
  Metachronous 57 15(26)  29(51)  16(28)  
Metastasis free interval (n=57)        
   2 - 60 months 46 10(22) 0.109 27(59) 0.02* 13(28) 0.9 
   >60 months 11   5(46)    2(18)    3(27)  
Local recurrence (n=57)        
   Present 18   4(22) 0.6 10(56) 0.6   7(39) 0.2 
   Not present 39 11(28)  19(49)    9(23)  
Regional recurrence (n=57)        
   Present 20   4(20) 0.4 14(70) 0.03*   5(25) 0.7 
   Not present 37 11(30)  15(41)  11(30)  
Clinical presentation (n=84)        
   Asymptomatic 31   4(13) 0.03* 14(45) 0.5 13(42) 0.06 
   Symptomatic 53 18(34)  28(53)  12(23)  
Tumour size (n=85)        
   T1 - T2 25   7(28) 0.7   9(36) 0.08 10(40) 0.2 
   T3 - T4 60 15(25)  34(57)  15(25)  
Nodal involvement (n=85)        
   No nodal involvement 22   4(18) 0.3   9(41) 0.3   6(27) 0.8 
   N1 - N3 63 18(29)  34(54)  19(30)  

TNM staging (n=85)        
   Stage I-II 25  8(32) 0.4 10(40) 0.2   7(28) 0.8 
   Stage III-IV 60     14(23)  33(55)  18(30)  
Histological type (n=85)        
   Ductal 78     19(24) 0.368†† 42(54) 0.058††  23(30) 1 †† 
   Lobular  7  3(43)    1(14)    2(29)  
Bloom - Rcihardson grade (n=50)        
   Grade 1   3       0(0) 0.848 ††   2(67) 0.28††   1(33) 0.076†† 
   Grade 2 19 3(16)    8(42)    8(42)  

   Grade 3 28 6(21)  18(64)    4(14)  
Lymphovascular invasion (n = 38)        
   Present 21 9(43) 0.9   7(33) 0.2   9(43) 0.6 
   Not present 17 3(18)    9(53)    6(35)  
*Statistically significant       †Chi square test    †Fisher’s exact test 
 
Immunochemistry results on oestrogen 
receptors (ER), progesterone receptors (PR) 
and Her-2 neu were available only in  
10 subjects : ER (+)ive  in 4, PR (+)ive and 
Her-2 neu (+)ive in 6 patients.  

More than one third (37%) were asympto-
matic  at   time  of   diagnosis  of  metastasis.  

 
Among symptomatic patients, symptoms 
varied as shown in Table 2 depending on  
the   metastatic   organ  and  the  commonest 
symptoms were cough (26%) and dyspnoea 
(25%). Table 3 shows the distribution  
of sites of metastasis with the highest 
frequency in lung (51%) followed by  
liver (29%), bone (26%) and brain (6%).
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Metastasis to more than one organ was 
observed in seventeen patients (20%) with 
most commonly to bone and lung (29%). 

Metastasis was not present in 67% at  
the time of primary tumour diagnosis  
with median metastasis free interval of  
19 months (range - 2 months to 168 months). 
Among 57 metachronous metastatic patients, 
all received surgical treatment, 81% were 
administered chemotherapy, 70% got 
hormonal treatment and 51% took radio-
therapy for primary tumour. But nearly one 
third had recurred either local (32%) or 
regional (35%) after a period of time.  

Among the patients treated with 
chemotherapy, commonly used regimen  
was adriamycin and cyclophosphamide 
containing one (44%) with median number 
of cycles completed was 6 cycles (range -  
1 cycle to 14 cycles) and 78% of patients 
received chemotherapy regularly. Tamoxi- 
fen was the commonest drug used (93%) in 
hormonal treated patients with median 
duration of treatment taken was 8.5 months 
(range - 1 month to 60 months) and 88% 
regularly took medicine. 

Among bone metastatic patients, 59% 
presented with lytic lesions on radiological 
appearance with mostly (77%) had axial 
involvments. Parenchymal involvment was 
majority (81%) in lung metastatic patients 
with bilateral in 63%. Multinodular 
involvment was common (68%) in liver 
metastatic patients. Cerebral involvment 
was observed in 3 cases while cerebellar 
involvment in 2 cases among brain 
metastatic patients. 

Factors related to sites of metastasis 

Table 4 shows that there was a significant 
association between increased frequency of 
lung metastases and regional recurrence 
(p=0.03) and borderline association with 
ductal type (p=0.05). Patients with lung 
metastasis also had significant shorter 
metastasis free interval (MFI <5 years; 
p=0.02) than those without lung metastasis. 
Bone metastatic patients were significantly 
more symptomatic (p=0.03) than other 

patients. Hepatic metastases were observed 
more commonly in younger age group 
 (≤50 years of age; p=0.01) and pre-
menopausal group (p=0.05). In this study, 
sites of metastasis were found to have no 
association with TNM staging and Bloom- 
Richardson grade. 

 

DISCUSSION 

Breast cancer is a clinically heterogeneous 
disease. Approximately 10-15% of patient 
with breast cancer have an aggressive 
disease and develop distant metastases 
within 3 years after the initial detection  
of the primary tumour. However, the 
manifestation of metastases at distant sites 
10 years or more after the initial diagnosis is 
also not unusual.5  

The risk of metastasis development 
increases with the presence of lymphnode 
metastasis, a larger-sized primary tumour 
and loss of histopathological differentiation 
(grade),6-10 which are the established breast 
cancer prognostic markers. The findings in 
the present study of the highest percentage 
of T4 tumours with 51% and majority of 
positive axillary lymphnode with 74% agree 
with this statement. 

The frequency of sites of metastasis varies 
and depends on the types and the sensitivity 
of the diagnostic techniques used. Most of 
previous studies reported the bone as  
the most frequently metastasized organ 
secondary to breast cancer followed by lung, 
liver and brain in decreasing frequency.11, 12 

In the present study, lung was found to be 
commonest while bone was observed as the 
third commonest sites of metastasis. This 
difference may be due to no routine use of 
bone scan as a staging procedure as in other 
countries.  

There are many prognostic factors which 
can alter the course of metastasis. Among 
them, a long metastasis free interval (MFI), 
which assumes to be less aggressiveness,  
is known to be one of the good prognostic 
factors in metastatic breast cancer.13  
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Previous studies reported that bony 
metastases have a better prognosis than lung 
metastases, which in turn have a better 
prognosis than hepatic metastases.14, 15 

Similar results were obtained from the 
present study in which a long MFI           
(>5 years) was observed in 46% of bone 
metastatic patients and 18% of lung meta-
static patients. A significant correlation was 
also demonstrated between lung metastases 
and shorter MFI (≤5 yrs; p=0.02).  

Previous studies based on clinical and/ or 
post-mortem material11, 16 showed that  
there was a significant difference between 
the metastatic sites of invasive lobular  
and ductal carcinoma: lobular types were 
associated with carcinomatous meningitis 
and peritoneal metastases while lung paren-
chymal metastases were more common with 
ductal tumours. It is in accordance with the 
present study in which lung metastases is 
marginally associated with ductal carcinoma 
(p=0.058). 

Bone metastases are typically distributed to 
the axial skeleton, and anatomical factors 
are thought to contribute to this, with a 
possibility of passage of malignant cells 
from the breast specifically to the axial 
bone marrow circulation through Batson’s 
low pressure valveless vertebral-venous 
plexus.17 In the present study, axial skeleton 
is also most commonly involved (77%) 
among bone metastatic patients, which is in 
accordance with the findings from previous 
studies.18, 19 
Conclusion 
This study highlighted distribution pattern 
of metastasis among breast cancer patients 
and the factors related to sites of metastasis. 
Knowledge of these patterns of metastasis 
will help the clinician to estimate the 
likelihood of metastases to various organ 
systems. Awareness of the factors related to 
sites of metastasis may aid the selection  
of the appropriate imaging to detect  
the possible sites of metastasis, which  
may allow early detection of metastasis and 
can give timely treatment and prevent the 
complications. 
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Pomegranate juice is a dietary source of 
polyphenols, such as flavonols, catechin and 
epi(gallo) catechin. Following ingestion, 
some polyphenols bind to the LDL particle 
and protect the lipoprotein against oxi-
dation. Pomegranate juice ployphenols, which 
accumulate in the arterial wall cells such as 
macrophages, can protect them from lipid 
peroxidation and thus further reduce macro-
phage lipid peroxidation, cell-mediated oxi-
dation of LDL, and foam cell formation. 
The lipid peroxidation hypothesis of athero-
sclerosis is supported by evidence of oxi-
dized lipoproteins in atherosclerotic lesions, 
by the relatively greater oxidizability of 
LDL and the antiatherogenicity of some 
antioxidants against LDL oxidation.1  

The development of atherosclerotic lesion is 
initiated with the accumulation of choles-
terol in monocyte-derived macrophages, as 
well as with the retention of lipoproteins in 
the extracellular matrix of the subendo-
thelial wall. Extracellular matrix contains 
collagen and elastic fibers embedded in a 
viscoelastic gel consisting of proteoglycans, 
hyaluronan and glycoproteins. Arterial 
extracellular matrix contributes to the 
trapping of LDL and oxidized LDL in the 
arterial wall, a phenomenon called “lipopro-
tein retention”. LDL retention can predis-
pose the lipoprotein to oxidation and LDL 
oxidation can lead to an additional athero-
genic modification of lipoprotein aggrega-
tion. Aggregated LDL is taken up by macro-
phages rapidly, leading to cellular cholesterol 
accumulation and foam cell formation. 

Macrophages can also cause LDL 
aggregation, independently of its oxidation 
after the secretion of proteoglycans from the 
cells under certain conditions.2 Two-week 
consumption of pomegranate juice consum-
ption decreased LDL susceptibility to aggre-
gation and retention by 20% in 13 human 
volunteers.3 The diabetic patients are 
commonly associated with dyslipidemia 
which exhibits high oxidative stress and 
atherosclerosis development. Therefore, this 
has prompted us to investigate the effects of 
pomegranate juice on oxidative stress and 
LDL atherogenic modifications including its 
oxidation, aggregation and retention in 
diabetic patients. 

Ten diabetic patients with 46-64 years of 
age were supplemented with 100 ml of 
pomegranate juice a day for two weeks. 
Overnight fasting venous blood samples  
(7 ml) were taken before beginning of the 
study and after one and two weeks of 
pomegranate juice supplementation to 
determine plasma malondialdehyde level (as 
an indicator of lipid peroxidation/oxidative 
stress). Plasma samples were stored at 4°C 
for two weeks until all three samples had 
been collected. Plasma malondialdehyde 
(MDA) levels were measured with thiobar-
biturate acid (TBA) test by using a spectro-
photometer. Low density lipoproteins (LDL) 
were isolated by discontinuous density 
gradient ultracentrifugation and LDL frac-
tions were kept under nitrogen in the dark at 
4°C, and measured within two weeks. After 
spectophotometric measurement of LDL 
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concentrations with the Folin phenol reagent, 
LDL (100mg/L) was used to detect LDL 
oxidation, aggregation and retention.  

LDL oxidation was measured by three-hour 
continuous monitoring of conjugated dienes 
formation as an increase in absorbance at 
234 nm during incubation with LDL and 
CuSO4/L. The records were carried out 
every 10 minutes. The lag time required  
for the initiation of lipoprotein oxidation 
was calculated as LDL oxidation. Changes 
in absorbance at 680 nm were monitored  
as LDL aggregation. LDL was mixed by 
vortex at a fixed strength and absorbance at 
680 nm was monitored every 30 seconds for 
3 minutes against a blank solution. Binding 
capacity of LDL to chondroitin sulfate with 
formation of glycosaminoglycans indicates 
LDL retention.  

Chondroitin sulfate was used as a standard 
and was incubated within each series of 
assays. Similar preparations of LDL with no 
added chondroitin sulfate were used as a 
control. The glycosaminoglycan content of 
the control was subtracted from the glycol-
saminoglycan content of the LDL prepara-
tions incubated with chondroitin sulfate. 

Plasma malondialdehyde levels were signi-
ficantly decreased by 20% after intervention 
(5.16±1.27 µmol/L vs. 4.11±1.32 µmol/L, 
p<0.05). Lag time was increased from 
36±12.8 minutes before to 47±11.3 and 
55±10.6 minutes after one and two weeks of 
supplementation, respectively (Fig. 1). 

Therefore, the susceptibility of LDL to 
copper ion-induced oxidation was gradually 
reduced after one and two weeks. The 
patterns of LDL aggregation did not change 
significantly so that the susceptibilities to 
aggregation of LDL isolated from the 
diabetic patients who had pomegranate juice 
for one and two weeks were not different. A 
decrease of the capacity of LDL to bind 
chondroitin sulfate was observed only in 
three and four diabetic patients after one and 
two weeks of pomegranate juice supple-
mentation so that LDL aggregation did not 
also change significantly.  

               

 
 
 
 

 
 
 
 
 
 

 

 
Fig.1. LDL oxidation of the subjects before            

and after one and two weeks of  
pomegranate juice supplementation 

 
This study showed the ability of pome-
granate juice to inhibit plasma lipid peroxi-
dation as well as LDL oxidation. The inhibi-
tory effect against LDL oxidation was 
shared by aqueous extracts of the outer and 
inner peel of pomegranates. The peels were 
more potent antioxidants than the juice. The 
antioxidant activity of the pomegranate 
juice could not be attributed solely to the 
polyphenol content of the fruit, but sugar 
fraction may also contribute to the anti-
oxidative properties. Pomegranate juice did 
not affect blood levels of glucose, choles-
terol and triglycerides, but a significant 
reduction in serum lipids peroxides.4 
Pomegranate juice consumption by diabetic 
patients did not worsen the diabetic para-
meters, but rather resulted in anti-oxidative 
effects on serum lipoproteins and macro-
phages. 

In conclusion, the antiatherogenic capabi-
lities of pomegranate juice through low 
density lipoprotein aggregation and reten-
tion could not be shown in the present 
study. However, the reduction in plasma 
lipid peroxidation and LDL oxidation after 
two week supplementation of pomegranate 
juice in diabetes patients was found. 
Because of heterogeneous nature of dietary 
patterns, small sample size and short dura- 
tion of intervention of the study the potent 
antiatherogenic effect of pomegranate juice 
in diabetic patients could not be shown.    
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Globally, an estimated 15% of all maternal 
deaths are caused by puerperal sepsis  
and most of them occur in developing 
countries.1 In these countries, almost half of 
all births take place in the home, and one in 
every four births is attended by an untrained 
birth attendant.1, 2 A major factor contri- 
buting to neonatal and maternal infections  
is delivery in the home under unhygienic 
conditions which could increase the 
likelihood of pathogenic microorganisms 
entering the cord stump of the neonate or 
birth-canal of the mother.1, 2 WHO suggests 
that clean delivery kits (CDKs) can be  
a vital component in improving hygiene     
at delivery, particularly for deliveries 
conducted by unskilled care providers.3 

In Myanmar, responding to minimize the 
possible advance consequences from home 
deliveries, Department of Health has been 
implementing “Clean Delivery Kit (CDK) 
Provision” programme since 2006 with the 
support of UNFPA. CDKs are distributed to 
the hands of the end users - midwives and 
traditional birth attendants. Although CDKs 
are being used at home deliveries for more 
than five years, there was no study focusing 
on the use of CDK and its advantages of 
preventing infections.  

In particular, there was very limited 
information regarding the association 
between use of CDK and maternal and 
newborn infections. Therefore, a cross-
sectional comparative study was conducted 
to identify and compare maternal infection 
and neonatal infection between mothers 

who have given birth using CDK and 
mothers who did not use CDK in Insein 
Township in 2011. 

The lists of mothers who have given birth at 
home using CDK and who did not use CDK 
within one year were prepared with the  
help of responsible midwives. One hundred 
mothers who had given birth at home  
using CDK and 100 mothers who did not 
use CDK were requested to participate in        
the study. Face-to-face interviews were 
carried out using a pre-tested structured 
questionnaire. Data analysis was done by 
SPSS 16.0 and Chi-square test was applied 
to compare the outcome measures between 
two groups.  

Age distribution of mothers in both groups 
was similar. Mean age of mothers who  
had used CDK is 29 years while that  
of mothers who had not used CDK is         
28 years. Table 1 shows the relationship 
between use of CDK, and maternal and 
neonatal infections during puerperium. 
Higher proportion of CDK non-users had 
experienced of maternal and neonatal 
infections than CDK users. Specifically, 
higher proportions of non-users had  
suffered from dark-brown lochia (26% vs. 
6%, p<0.001), puerperial pyrexia (37% vs. 
3%, p<0.001), and lower abdominal pain     
(54% vs. 4%, p<0.001). Similarly, more 
proportions of CDK non-users had 
experienced of neonatal pyrexia (48% vs. 
3%, p<0.001), neonatal jaundice (17% vs. 
4%, p<0.003), and cord infection (18% vs. 
1%, p<0.001). 



 160

Table 1.   Association between CDK  usage  and 
                maternal    and    neonatal   infections  
                during puerperium 

Type of 
infection 

CDK user CDK non-user Total 
n=200 

P 
valueNo (%) 

n=100 
 No (%)  
n=100 

Maternal infection   

Puerperal  pyrexia   0.001
   Yes 3 (3.0) 37 (37.0) 40 (20.0)
   No 97 (97.0) 63 (63.0) 160 (80.0)
Lower abdominal pain   0.001
   Yes 4 (4.0) 54 (54.0) 58 (29.0)
   No 96 (96.0) 46 (46.0) 142 (71.0)
Foul smelling discharge   0.13 
   Yes 7 (7.0) 24 (24.0) 31 (15.5)

   No 93 (93.0) 76 (76.0) 169 (84.5)
Dark-brown  lochia   0.001
   Yes 6 (6.0) 26 (26.0) 32 (16.0)
   No 94 (94.0) 74 (74.0) 168 (84.0)
Neonatal infection   

Neonatal  pyrexia   0.001
   Yes 3 (3.0) 48 (48.0) 51 (25.5)
   No 97 (97.0) 52 (52.0) 149 (74.5)
Neonatal  jaundice   0.003
   Yes 4 (4.0) 17 (17.0) 21 (10.5)
   No 96 (96.0) 83 (83.0) 179 (89.5)
Cord infection    0.001
   Yes 1 (1.0) 18 (18.0) 19 (9.5) 
   No 99 (99.0) 82 (82.0) 181 (90.5)

In the current study, higher proportion of 
CDK non-users had experienced maternal 
infections as compared with CDK users. 
Similar findings had been reported where 
the use of CDK prevented development  
of puerperal sepsis in mothers.4, 5 Likewise, 
CDK non-users are more likely to develop 
neonatal infections than CDK users in 
present    study.   It    was    consistent   with  

 

 

 

 

 

 

 

 

 

findings from previous studies which 
revealed that CDK users are less likely       
to suffer neonatal infection than CDK     
non-users.4, 5  

These findings indicated that occurrence  
of maternal and neonatal infections  
were significantly reduced with the use of 
CDK among home delivery mothers.  
It is recommended that access to CDK 
utilization should be promoted to all 
mothers who intend to give births at home. 
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