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CLASPS IN REMOVABLE ORTHODONTICS 
 

Mustapha Mansuri, Varun Pratap Singh 
 

Abstract 
 
The success of removable orthodontic appliance mainly depends upon good retention of the 
appliance. Adequate retention of a removable orthodontic appliance is achieved by incorporating 
certain wire components, called clasp, which engages the undercuts on the teeth. Clasps are the 
retentive components of removable orthodontic appliances. There are various designs of clasps 
advocated for various clinical situations. This article presents an overview of various clasp designs 
with advantages and disadvantages of each type and their uses in particular clinical situations. 
 
Key words: Clasp, Removable orthodontic appliance, Retention. 
 

 
Introduction  
 
Clasps are wire components that aid in 
retention of a removable appliance. [1] These are 
the retentive components that aid in keeping 
the appliance in place and resist displacement 
of the appliance.  
 
Mode of action 
 
Clasps act by engaging constricted areas of the 
teeth, called undercuts. There are two types of 
undercuts found in natural dentition. 

1. Buccal and Lingual cervical undercuts 
2. Mesial and Distal proximal undercuts 

The mesial and distal undercuts of the teeth 
begin below the contact points. [2]These 
undercuts are accessible very soon after a tooth 
has erupted. The buccal and lingual undercuts 
are much less extensive and are not accessible 
until the teeth are fully erupted. Thus, a clasp 
that makes use of mesial and distal undercuts 
is more useful and more efficient than a clasp 
which makes use of buccal and lingual 
undercuts. 
 
An ideal clasp should [1]:- 
 Offer adequate retention 

 Permit usage in both fully and partially 
erupted teeth 

 Be passive 
 Be easy to fabricate 
 Not impinge on the soft tissue 
 Not interfere with normal occlusion 

 
Different clasps are [1] [3]  
 

1. 'C' clasp 
2. Jackson's clasp 
3. Arrowhead clasp 
4. Adam's clasp 
5. Delta clasp 
6. Southend clasp 
7. Triangular clasp 
8. Ball-end clasp 
9. Double ball-end clasp 
10. Schwarz clasp 
11. Crozat clasp 
12. Duyzing clasp 
13. Eyelet clasp 
14. Plint clasp 
15. Visick clasp 

 
1. ‘C’ clasp 
It is also known as three-quarter clasp (3/4 
clasp) or Circumferential clasp. They are very 
simple clasp and engage bucco-cervical 
undercut. 
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Fig. Circumferential Clasp 

Advantages:-   
 Easy to construct 
 Simple design 
 Prevent mesial migration of tooth 

Disadvantage:- 
 It can’t be used in partially erupted 

teeth. 
 

2. Jackson's clasp 
It is also known as Full clasp or ‘U’ clasp. It 
was introduced by V H Jackson in 1906.This 
clasp makes use of bucco-cervical undercut 
and also the mesial and distal proximal 
undercuts. 

 
Fig. Jackson’s clasp 

Advantages:- 
 Simple to construct 
 Offers adequate retention 

 
Disadvantage:- 

 Inadequate retention in partially erupted 
teeth. 

 
3. Arrowhead Clasp 
This clasp was introduced by A M Schwarz in 
1956. This clasp makes use of mesial and distal 
undercuts. This clasp is made using half round 
or round stainless steel wire of 0.7 mm 
diameter. This clasp is made by use of a special 
plier called ‘Tischler’s plier’. 

 
 

 
Fig. Arrowhead clasp 

Advantages:- 
 Good retention on partially erupted tooth 
 Eruption of tooth is not hampered 

Disadvantages:- 
 Occupies large amount of buccal surface 
 Requires special plier and adequate skill 

for construction. 
 
Continuous Arrowhead clasp 
This clasp carries 4-6 arrow clasps. It is one 
continuous wire with ends in acrylic mass. 
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Fig. Continuous arrowhead clasp 

 
4. Adam’s clasp 
It is also known as Universal clasp or Modified 
arrowhead clasp or Liverpool clasp. This clasp 
was devised by C P Adam in 1948. This clasp 
makes use of mesial and distal undercuts. This 
is the most effective and most widely used 
orthodontic clasp today. This clasp is 
constructed using 0.7 mm hard round stainless 
steel wire. 

 
 

 
Fig. Adam’s clasp  

 
Advantages:- 
 This clasp is strong, simple and easily 

constructed. 
 It can be used on any tooth (deciduous or 

permanent, partially or fully erupted, 
incisors or premolars or molars). 

 It is comfortable to wear and resistant to 
breakage. 

 It is small and occupies minimum space. 
 It can be modified in a number of ways. 
 No specialized instrument is needed for 

construction of clasp. Routinely used 
Young’s Universal plier or Adam’s plier 
can be used. 

 
Parts of Adam’s clasp 
 Two arrowheads 
 Bridge 
 Two retentive arms 

 
Bridge- It should be straight and midway 
between the occlusal surface and gingival 
margin.  It should be 2mm away from the tooth 
surface and parallel to it.  When viewed from 
the side, the bridge should be at 45° angle to 
tooth surface.  
 
Arrowheads- should be parallel to each other 
and should sit in the mesial and distal 
undercuts.  
 
Retentive arms- continue on the lingual or 
palatal surface that get embedded into the 
acrylic. 
 
Modifications of Adam’s clasp 

4.1 Adam’s clasp with single arrowhead 
4.2 Adam’s clasp with J hook 
4.3 Adam’s clasp with incorporated helix 
4.4 Adam’s clasp with additional arrowhead 
4.5 Adam’s clasp with soldered buccal tube 
4.6 Adam’s clasp with distal extension 
4.7 Adam’s clasp on incisors and premolars 
4.8 Smart clasp:- A modified  Adam’s clasp 
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4.1 Adam’s clasp with single arrowhead 
This clasp consists of only single arrowhead 
instead of two arrowheads. This clasp 
combines characteristics of Adam’s clasp and 
‘C’ clasp. It is indicated in partially erupted 
tooth where the single arrowhead engages the 
mesial undercut and the bridge is modified to 
encircle the tooth distally. The partially 
erupted tooth is usually the last erupted molar. 

 
Fig. Adam’s clasp with single arrowhead 

 
4.2 Adam’s clasp with J hook 
A ‘J’ shaped hook is soldered to the bridge of 
the Adam’s clasp directed gingivally with the 
hook pointed distally. This hook is used to 
engage elastics. 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. Adam’s clasp with J hook 
 
4.3 Adam’s clasp with incorporated helix 
A helix is incorporated into the bridge of the 
Adam’s clasp. This is also useful in engaging 
elastics. This modification is preferred on 
mandibular molars. 

 
Fig.Adam’s clasp with incorporated helix 

 
4.4 Adam’s clasp with additional arrowhead 
An additional arrowhead is soldered onto the 
bridge of the Adam’s clasp. This clasp is used 
when additional retention is required. The 
additional arrowhead fits to the undercut of 
adjacent tooth. 
Fig. Adam’s clasp with additional arrowhead 

 
4.5 Adam’s clasp with soldered buccal tube 
Attachment of buccal tube to Adam’s clasp 
was described by J C Stephenson. A buccal 
tube is soldered onto the bridge of the Adam’s 
clasp. This modification is used when an 
extraoral anchorage is needed using headgear 
or other assembly. 

Fig. Adam’s clasp with soldered buccal tube 
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4.6 Adam’s clasp with distal extension 
A small extension is incorporated distally in 
the distal arrowhead. This distal extension 
helps to engage elastics. 
 

Fig. Adam’s clasp with distal extension 
 
4.7 Adam’s clasp on incisors and premolars 
This clasp is fabricated on incisors and 
premolars when retention is required in those 
areas. This clasp can be constructed in such a 
way that it can span a single tooth or two teeth. 
 

Fig. Adam’s clasp on incisors 
4.8 Smart Clasp: - A modified Adam’s clasp 
This clasp was developed for use with 
magnetic activator device.  The upper and 
lower plates, with incorporated magnets, of the 
appliance exert attracting or repelling force of 
about 600 gm. [3] A 2 mm loop on each side of 
arrowhead is given in the Adam’s clasp. 
 

5. Delta clasp 
This clasp was designed by William J. Clark. 
This clasp is similar to Adam’s clasp in 
principle. It engages interdental undercuts. 
Adjustment: -hold retentive loop and twist 
inwards. 
-bending towards interdental undercut as it 
emerges from acrylic. 

Fig. Delta clasp 
 

6. Southend clasp 
This clasp was named as southend clasp 
because it was developed by Mr. DiBiase and 
Mr. Leavis of department of orthodontics, 
Southend hospital and was used at Bristol 
Hospital. It provides retention in the anterior 
region. The wire is adapted along the cervical 
margin of both the central incisors. The distal 
end of the wire crosses over the occlusal 
embrasures and end as retentive arms on the 
palatal side. 
 

Fig. Southend clasp 
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Advantages:- 
 Better patient compliance 
 Suitable for rotated and spaced incisors. 

 
7. Triangular Clasp 
It has a small triangular shape that engages the 
proximal undercut of two adjacent teeth. It 
provides excellent retention. It doesn’t cause 
irritation of gingiva. It is used when additional 
retention is required. 

 

Fig. Triangular clasp 
 

8. Ball End Clasp 
This clasp is also known as Scheau anchor 
clasp. This clasp has a ball at the end which 
engages the proximal undercut between two 
adjacent teeth (interdental area). Preformed 
wires having a ball at the end are used for 
making this clasp. The ball can also be made 
using silver solder. This clasp is used 
whenever additional retention is required. 

 
Fig. Ball end clasp 

9. Double Ball end Clasp 
This clasp includes a stem embedded into and 
extending from the acrylic portion of the 
appliance. Two ball clasps extend from the 
stem and are laterally spaced apart from one 
another. Each ball clasp has an elongated 
flexible member and an enlarged exposed end. 
A bridge segment extends laterally between 
the flexible members of the first and second 
ball clasps. [6] This clasp does not exert any 
wedging force in the interdental embrasure like 
the single ball clasp. This clasp provides better 
retention.  

 
 

 
 

Fig. Double boule end clasp 
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10. Schwarz Clasp  
It is said to be predecessor of Adam’s clasp. 
This clasp has a number of arrowheads that 
engage the inter-proximal undercuts of 
posterior teeth.  

Fig. Schwarz clasp 
This clasp is not routinely used because:- 
 It needs special arrowhead forming pliers. 
 It occupies a large amount of space in the 

buccal vestibule. 
 The arrowheads can injure the interdental 

soft tissues. 
 It is difficult and time consuming to 

fabricate. 
 
11. Crozat Clasp 
This clasp was suggested by Crozat in 1920. It 
is modification of Jackson’s clasp. An 
additional piece of wire is soldered to the 
Jackson’s clasp which engages into the mesial 
and distal proximal undercuts. Thus, it 
provides better retention than the Full clasp. [9] 

Fig. Crozat clasp 
 

12. Duyzing Clasp 
This clasp has two wires emerging from the 
plate that cross the occlusion over the anterior 

and posterior contact point of the tooth 
clasped. Each wire then goes above the 
greatest circumference of the tooth to the 
middle of the tooth and again back below using 
undercuts. This clasp is used to engage the 
buccal undercuts of molars.If the situation 
demands, only half of the clasp can also be 
made. [5] 

 
Fig. Duyzing’s clasp [12] 

 
13. Eyelet Clasp 
This clasp can be constructed as a single eyelet 
or continuous eyelet clasp. [5] An eyelet is made 
using a Young loop forming plier. Eyelets are 
placed in the embrasure. Three to four eyelets 
can be made depending upon the retention 
requirement. The size of the eyelet depends on 
the width of the interdental area of both anchor 
teeth. [9] 

 
 

 
Fig. Eyelet clasp 
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14. Plint clasp 
Plint clasp is also known as ‘Fly Over Clasp’. 
[11] Plint clasp are useful when using a 
removable appliance in combination with a 
fixed appliance. These clasps are constructed 
using 0.7 mm stainless steel wire. [4]This clasp 
is used to engage under the tube assembly on a 
molar band. [10] Adjustment: - by moving the 
clasp under the molar tube.  

 

15. Visick Clasp  
This clasp was given by H C Visick. This clasp 
is used on palatal side for active retention 
accompanying the base plate and molar clasp 
on buccal side. It is made using 0.7 mm 
stainless steel wire. [3] Retention is increased 
with this clasp because both the buccal and 
palatal surfaces are engaged. [3] 

Fig. A. Visick clasp in place along with 
Jackson’s clasp; 

 
Fig. B. Close up view of Visick clasp. [12] 
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MODIFICATION OF DELIVERY PRACTICE IN RAJBANSHI 
MOTHERS OF NEPAL 

 
Nawaraj Subba, Shishir Subba 

 
Abstract 
 
Introduction: This is a cross-sectional study with the objective of identifying modification in 
delivery practice in Rajbanshi mothers of Nepal.  
 
Methodology: Both qualitative and quantitative tools were used. Semi-structured questionnaires 
covering 375 samples of its resident districts Morang, Jhapa and Sunsari districts and check lists 
for in-depth interview were used in the study.  
 
Results: People were adopting both traditional and modern care practices concurrently. Among 
375 households; 40% adopted local clinic/ hospital/ traditional healer concurrently. Similarly 
31.20% adopted local clinic/ traditional healer/ hospital, 10.67% adopted hospital/traditional 
healer. There were 11.47% (urban 0.54% and rural 10.93%) respondents were having traditional 
care system as a first choice. During first delivery among 375 mothers 265 (70.67%) had traditional 
home delivery and 110 (29.33%) had hospital delivery. During last delivery, this was 115 (30.67%) 
in traditional home delivery and 260 (69.33%) in hospital delivery. Therefore trend of hospital 
delivery was increasing whereas trend of traditional home delivery was decreasing. It was 
statistically highly significant (p=<0.0001). There was also remarkable increased in using trained 
Health Worker/Nurse/Doctor at hospitals is 66.4% during last delivery which was only 6.13% 
during first delivery. It is statistically highly significant (p= <.0001).  
 
Conclusion: Trend of hospital delivery was increasing (from 30.67% to 69.33%) and trend of 
home delivery was decreasing (from 69.33% to 29.23%) in between first and last child delivery. 
There was remarkable increased in using trained HW/Nurse/Doctor at hospitals is 66.4% during 
last delivery which was only 6.13% during first delivery. Traditional care was more practiced in 
rural than in urban population.   
 
Keywords: Traditional home delivery, Modern hospital delivery, Rajbansi, Nepal 
 

Introduction 
 
The word Rajbanshi means "dynasty of king". 
Rajbanshi were dwelt and over populated in 
the Koc-Bod area of upper Tibetan plateau was 
known as Koch or Koches. These people came 
down to southern region and also Bramhaputra 
river valley sometime between 7000 to 5000 
B.C. and so physical changes through various 
doors i.e. hilly paths or passages. When 

Koches were over populated in the Koc-Bod 
areas one branch of the common stock 
achieved prominence around the Kochi (Koshi 
or Kosi) river banks and in areas between 
lower Nepal and north Bihar (1). 

Rajbanshi themselves considered as 
Kchhetriya of Hindu caste system. 
Anthropologists have opined that they are the 
kiths and kin of the peripheral Koch people of 
the adjacent states of West Bengal and Asom 
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(Assam) in India. As described in the blogspot 
of Social Organization of Rajbanshi Ab-
origines soranepal, they are having Mongoloid 
features - they consider themselves as a branch 
of the Kirants. They have a liftedT bone over 
their throat a little higher than the average 
height. The structure of their eyes and 
forehead, etc is like those of a mix of Aryan-
Mongloid, Austric, Negrito, Dravidian. They 
wear clothes conforming to climate and 
weather. Their physical charecteristics are 
similar with local indigienous people like 
Tharu, Meche, Dhimal, Nuniya and Batar.  
Referering to Ridge(2) has mentioned in article 
that there are different kinds of Rajbanshis 
such as Koch Rajbanshi, Poundra Rajbanshi, 
Mech Rajbanshi, Newar Rajbanshi, and 
Khataha Rajbanshi in Nepal. There are mainly 
more than four types of Rajbanshi found in 
Nepal. Khotaha Rajbanshi- They are Maithil 
language speaking. They have poor economic 
or social condition. They even take alcohol and 
eat pork, chicken, rat and a kind of snail 
ghongi.  They believed that during Ramayan 
era when Parshu Ram started genocide against 
Kchhetryas some run away from their place to 
hide northern part which is now territory of 
Nepal and they have been settled here since 
Ramayan era. According to Shrestha(3) their 
castes are called- Teli, Baniya, Gwar, Kahal, 
Khatwe, Kipat, Dhanuk, Nuniya, Amat, 
Kalawar, Kamat, Koiry, Sharma, Pandit, 
Ganesh, Chuhan, Chanda and Mana Chanda. 
They are habited in Biratnagar city covering 
from east of Sindhiya river and have marital 
linkage with Rajbanshi of Purniya in Bihar. 
Rajput Rajbanshi- They believed that they are 
proceeder of Rajbanshi dynasty as pure 
Kchhetriya. Their habitat is located west of 
Morang to Saptari. According to Shrestha (3) 
their castes are called as- Chandel, Chauhan, 
Kachwaha, Parihar, Ponwar, Rathaur, 
Bhisaudiya, Solankhi, Tinwar, Yadav, Jaath, 
Gujer etc. Newar Rajbanshi- during Malla 
dynasty in Kathmandu Valley Malla king 
married Koch princess. So, it is believed that 

since Malla dynasty or before Newar 
Rajbanshi or Koch are living in Kathmandu as 
Newar Rajbanshi. Newar Rajbanshi has Newar 
culture and language in Kathmandu valley. 
Bangali Rajbanshi- is also known as Petani 
Rajbanshi since they wear dress called Petani 
by women Rajbanshi. Their tradition and 
culture are similar with Rajbanshi of West 
Bengal and Assam. These Rajbanshi in Nepal 
are living before unification of Nepal. Apart 
from these Rajbanshi there are Bongaha, Hadi, 
Paliya, Majhi and Gosai Rajbanshi found in 
Nepal. 
 
In Nepal there are 59 indigenous people 
dwelling. Rajbanshi is one of the indigenous 
people of their habitat terai region. People 
speaking the Rajbanshi language was 85,559 in 
census held in 1991, which increased to 1, 
29,829 in 2001's census.  And according to 
census 2011 there is 122,214 in numbers 
speaks Rajbanshi. Rajbanshis are found to 
have settled in most of the villages in Jhapa and 
Morang. They are agro-based people but now 
they are working in different occupation like 
labour, service and business.  
 
Methods and Tools 
 

1. Household Survey: general information 
taken from head of household and detailed 
questionnaire filled with mother's interview 
(n=375). 2. Observation: of housing and 
traditional practices. Tools: 1. Questionnaire 
(Semi-structured), 2. Check list for 
Observations. Study Sites: (1) Jhapa and (2) 
Morang and (3) Sunsari districts. Data entered 
and analyzed with SPSS-20 software in 
computer.   
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Findings 

 
Figure 1 Care Seeking Practices 

 
Figure 1 shows health care practice during 
sickness. People were practicing multiple care 
and treatment concurrently. Among 375 
sample 40% (150) of sample preferred  local 
clinic/ hospital/ traditional healer (TH), Which 
is followed by local clinic/traditional healer/ 
hospital 31.2% (117), hospital/ traditional 
healer 10.67% (40), traditional healer/ local 
clinic/hospital 9.6% (36), hospital only 3.47% 
(13), local clinic/hospital 2.4% (9), traditional 
healer/hospital 1.33% (5), traditional 
healer/local clinic 0.53% (2), local 
clinic/traditional healer 0.27% (1), 
hospital/traditional healer/local clinic 0.27% 
(1) and local clinic 0.27% (1).  

 
Table 1. Change in Delivery Practices 

 

Table 1 shows that during first delivery among 
375 mothers 265 (70.67%) had traditional 
home delivery and 110 (29.33%) had hospital 
delivery. During last delivery, this was 
decreased by 115 (30.67%) in traditional home 
delivery and increased by 260 (69.33%) in 

hospital delivery. Therefore trend of hospital 
delivery was increasing whereas trend of 
traditional home delivery was decreasing. 
Statistically highly significant (p=<0.0001).  
 

Table 2. Change in Use of Service 
Providers 

 

Table 2 indicates practice of using service 
providers. Among 375 mothers regarding 
using TBAs, 8% used in first delivery and only 
1.87% in last delivery. Similarly, there is also 
change in using Health workers at community 
level was 6.67% first and 1.33% at last 
delivery.  Use of TBA/CHW was 67.73% at 
first delivery and decreased to 27.2% at last 
delivery. Using HW/Nurse was 11.47 at first 
delivery and 3.2% at last delivery. But, there 
was remarkable increased in using 
HW/Nurse/Doctor at hospitals was 66.4% at 
last delivery which was only 6.13% at first 
delivery. Therefore there was increasing in 
practice of modern health system in Rajbanshi 
community since it is statistically highly 
significant (p= <.0001).   
 
Table 3. Traditional practice of Rajbanshi 

as first choice by urban-rural Setting 
 

150
117

40 36
13 9 5 2 1 1 1

0

50

100

150

200
Care Seeking Practices

Trend of delivery Practice (n=375) 
 1st 

delivery 
Last 

delivery 
P-value 

Home 265  115  P = 
<0.0001 

=  
118.4264 
  

Hospi
tal 

110  260  

Total 375 375 

Trend of Service Provider Used (n= 375) 
Service 
Provider 

First 
Delivery 

Last 
Delivery 

P-
value 

TBAs 30  7    
p= 
<.0001 

= 
297.78 
  
  

HWs 25  5  
TBA/CHW 254  102  
HW/Nurse 43  12  
HW/Nurse/
Doctor 

23  249  

First choice of Traditional Care by Urban-
Rural (n=375) 

Setting Number Traditional Care 
Urban 49 2  
Rural 326 41  
Total 375 43 (11.47%) 
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Table 3 indicates that 11.47% Rajbanshi had 
practiced traditional care as first choice. In 
urban area it is 0.54% and in rural area it is 
10.93%.   
 
A Traditional Birth Attendant (TBA) said:   
"There is huge difference between today and 
before. During past days there were traditional 
healer who used to jharphuk and chanting 
mantras in water pot with holy basil tulasi leaf 
and gave pregnant woman to drink and some 
water sprinkled on the body. After that they 
used to call TBA and started to massage over 
stomach. It was risky practice. They didn't 
have suggested for even antenatal check up. 
So, maternal death was reported. But today, 
every woman goes for ANC, take TT, and Iron 
tabs. They also go to health institutions to take 
suggestion from health workers. Most of them 
go to hospital for delivery. Some people still 
call TBAs for home delivery but when it gets 
prolonged then I referred to the hospital." 
(TBA1) 
 
Discussion 
 
Nepal is a country considered having high 
maternal mortality rate 229/100,000.(4) and 
high Child mortality 54/1000 in the region.(5) 
A variety of traditional care systems exist in 
Nepal. Ayurveda, Tibetan medicine, 
indigenous care and faith healing are the major 
traditional medical systems or folk medicine. 
Modern or Western allopathic medicine was 
introduced in the seventeenth century but 
became dominant from the middle of the 20th 
century. Multiple and Alternative medical 
systems are popular in all community in Nepal. 
This variety is reflected in a tolerant co-
existence and co-operation between differing 
forms of therapeutic practice (3,6,7). A study 
done before in Katahari and Baijanathpur 
VDCs of Morang district in same community 
had noted that Rajbanshi community was 
adopting modern, self and alternative 
medications.  Modern medication was equally 

popular in both poor and rich or educated and 
uneducated.(8) Similarly, a study conducted in 
Jajarkot also find people were adopting 
modern, traditional, and natural treatment 
through the use of herbal medicine and the 
home/family treatment by food and local 
herbs.(9)   
 
A cross-sectional study was conducted with 
482 Hindu women who were pregnant in 
Maitha, Uttar Pradesh, India.(10) Maternal 
health care service use among both upper and 
lower caste women was very low. Upper caste 
women were almost three times more likely to 
use antenatal care. Five times more likely to 
have a trained birth attendant compared to the 
lower caste women. Caste was a significant 
determinant of tetanus toxoid use and trained 
birth attendant even after adjusting for socio-
demographic factors. Various trends of 
practices are seen in US .(11) The study noted 
two more that are of interest to us. First, there 
is the multi-disciplinary approach becoming 
more and more widely recognized. Dualism 
describes a situation where one sector of 
society is developed and "Westernized" and 
the other sector remains "traditional".(12). 
Even within a particular culture these two 
sectors have limited interactions and operate 
parallel to each other. In addition, the existence 
of cultural diversity within a particular society 
could produce the different types of 
explanations and interpretations.(13) 
 
This study noted that people were both 
traditional and modern care practices 
concurrently. Among 375 households; 40% 
adopted local clinic/ hospital/ traditional healer 
concurrently. Similarly 31.20% adopted local 
clinic/ traditional healer/ hospital, 10.67% 
adopted hospital/traditional healer, 9.6% 
adopted traditional healer/ local clinic/ 
hospital, 3.47% adopted hospital practice, 
2.4% adopted local clinic/hospital, and 1.33% 
adopted traditional healer/hospital 
concurrently. Local clinics were first choice 
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65% respondents which is modern care and 
mainly due to availability at local level. 19% 
respondents reported the first choice for 
treatment was hospitals. 11.47% respondents 
reported first choice was traditional care 
system. Study uncovered that 83.50% 
respondents went to local clinics when mothers 
or child get sick, 11.50% visited traditional 
healer and 5% of respondents went to hospitals 
directly. Therefore, most people were 
practicing modern care system than traditional 
when mother and child care.  
 
Changes in traditional practices 
 
Traditional healers are a part of health care 
system in Rajbanshi community. They know 
their limitations and so they do refer to health 
institutions. Since traditional healers have got 
trainings from health posts they are aware of 
modern medications. They treat a case and 
hold normally for 1-2 days and if there is no 
sign of progress resulted be refered. Usually 
they are doing refered people to clinics or 
hospitals due to social construction of their 
behavior change. Rajbanshi communities are 
habited geographically on plain areas so that 
they have easy access of transportation to get 
health institutions. Due to efforts of 
government's public health programs focused 
especially on mother and child and availability 
of health workers and volunteers were more 
attracted with modern health system. 
Regarding the trend of care seeking practices 
among 375 mothers 69.33% had traditional 
home delivery at first baby and birth was 
decreased to 30.67% at last delivery. So, in 
Rajbanshi the practice of traditional home 
delivery has been decreased and hospital 
delivery has been increased remarkably within 
the decade. 
 
Changes in Modern Care Practice 
 
There was change noted within modern care 
practice. Practice of hospital delivery was 

increasing. During first delivery 70.67% had 
home delivery and 29.33% had hospital 
delivery during first delivery (n=375). It was 
transformed to when their last delivery as 
30.67% home delivery and 69.33% hospital 
delivery. Therefore trend of hospital delivery 
was increasing whereas trend of home delivery 
was decreasing. That was statistically highly 
significant (p=<0.0001). It was because of the 
government's policy and program being 
conducted in the name of safe motherhood. In 
the program government of Nepal has 
managed incentives for both mothers and 
health workers. Woman gets Rs 500 from 
government for transportation. Health workers 
and hospitals also received incentives for 
delivery. These are claimed by government on 
their annual reports.(14) Mothers' behavior has 
been socially constructed to have hospital 
delivery for safer child births. 
 
There was also change in use of service 
providers in between first and last delivery. 
Use of doctors or skill birth attendants was 
increasing and demand of hospital 
environment with skilled health workers has 
been socially constructed. Among 375 
mothers, use of TBAs was 8% at first delivery 
and only 1.87% used at last delivery. Similarly, 
use of Health workers at community was 
6.67% at first delivery and 1.33% at last 
delivery.  Use of TBA/CHW was 67.73% at 
first delivery that decreased to 27.2% at last 
delivery. Using HW/Nurse was 11.47 at first 
delivery also decreased to 3.2% at last 
delivery. But, there was remarkable increase in 
using Doctors/Nurse/HW at hospitals which 
was 6.13% at first delivery and was increased 
to 66.4% at last delivery. Therefore there was 
changes in use of skilled service providers that 
was statistically highly significant (p= 
<.0001).   
 
Traditional healers are a part of health care 
system in Rajbanshi community. They know 
their limitations and so they do refer to health 
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institutions. Since traditional healers have got 
trainings from health posts they are aware of 
modern medications. They treat a case and 
hold normally for 1-2 days and if there is no 
sign of progress resulted be refered. Usually 
they are doing refered people to clinics or 
hospitals due to social construction of their 
behavior change. Rajbanshi communities are 
habited geographically on plain areas so that 
they have easy access of transportation to get 
health institutions. Due to efforts of 
government's public health programs focused 
especially on mother and child and availability 
of health workers and volunteers were more 
attracted with modern health system. 
Conclusion 
People were adopting both traditional and 
modern care practices concurrently. Among 
375 households; 40% adopted local clinic/ 
hospital/ traditional healer concurrently. 
Similarly 31.20% adopted local clinic/ 
traditional healer/ hospital, 10.67% adopted 
hospital/traditional healer, 9.6% adopted 
traditional healer/ local clinic/ hospital, 3.47% 
adopted hospital practice, 2.4% adopted local 
clinic/hospital, and 1.33% adopted traditional 
healer/hospital concurrently. There were 
11.47% (urban 0.54% and rural 10.93%) 
respondents were having traditional care 
system as a first choice. During first delivery 
70.67% had home delivery and 29.33% had 
hospital delivery was transformed to 30.67% 
home delivery and 69.33% hospital delivery 
during last delivery. Therefore trend of 
hospital delivery was increasing whereas trend 
of home delivery was decreasing. That was 
statistically highly significant (p=<0.0001). 
There was also remarkable increased in using 
trained HW/Nurse/Doctor at hospitals is 
66.4% at last delivery which was only 6.13% 
at first delivery. It is statistically highly 
significant (p= <.0001). 
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PREVALENCE OF HYPERURICEMIA AMONG PEOPLE OF 
MORANG DISTRICT OF NEPAL 

 
Shrawan Kumar yadav, Niraj Nepal and DilliRam Niroula. 

 
Abstract 
 
Hyperuricemia refers to an elevation in the serum uric acid concentration. The blood levels of uric 
acid are a function of the balance between the breakdown of purines & the rate of uric acid 
excretion. Theoretically, alterations in this balance many account for hyperuricemia. Prolonged 
hyperuricemia often associated with gout, is an important risk factor for damaged joints. The 
present study is undertaken with the aim to find out the prevalence of hyperuricemia by age & sex, 
to establish the statistically significant correlation between serum creatinine & triglyceride 
concentration with uric acid concentration & to study the relation between alcohol drinking & 
hyperuricemia in Morang District, by routine health examinations in the out Patients Department 
(OPD) of Nobel Medical College, Biratnagar from January 2012 to January 2013. The study 
reveals that 28.57% (male – 30.06%., female -26.61%) of patients have been suffering from 
hyperuricemia. It indirectly indicates hyperuricemia is very frequent in developing country like 
Nepal. The present study denoted that hyperuricemia is directly related to alcohol consumption in 
both male & female.  
 
Key words: Hyperuricemia, Gout 
 
Introduction 
 
Hippocrates, in the fifth century B.C, 
recognized the distinctive clinical features of 
gouty arthrilitis, which he inscribed in the 
oldest recorded medical text1. The term gout 
was given by de Vielehardouin in the 13th 
century.2 Uric acid was first isolated from urine 
by Karl Wilhelem Scheele in 17763. In 1907, 
Emil Fisher established uric acid to be a purine 
compound.4 The British physician Alfred 
Baring Garrod demonstracted by the murexide 
test in increased amount of uric acid in the 
blood of gouty subjects.5 He also recognized 
asymptomatic  hyperuricemia, the cause and 
effect relationship of urate deposition and 
gouty inflammation, the implication of 
impaired renal function in gout, the relation of 
hyperuricemia to gout and treatment changes 
in urate levels preceding gouty attacks.  

Uric acid is the final product of purine 
metabolism in human beings. Unlike allantoin, 
the more soluble end product found in lower 
animals, uric acid is a poorly soluble, end 
product of purine metabolism in humans. 
Humans have higher levels of uric acid 
because of a  deficiency of the hepatic enzyme, 
uricase, and a lower fractional excretion of uric 
acid. Approximately, two thirds of total body 
urate is produced endogenously, while the 
remaining one third is accounted for by dietary 
purines. About 70% of the urate produced 
daily is excreted by kidneys, while the rest is 
eliminated by the intestines.  
Hyperuricemia refers to an elevation in the 
serum uric acid concentration. The blood 
levels of uric acid are a function of the balance 
between the breakdown of purines and the rate 
of uric acid excretion. Theoretically, 
alterations in this balance may account for 
hyperuricemia, although clinically defective 
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elimination accounts for most cases of 
hyperuricemia.  
Prolonged hyperuricemia often associated with 
gout, is an important risk factor for damaged 
joints.6 Hyperuricemia has been shown to be 
associated with several components of 
metabolic syndrome (Mets) and investigators 
have postulated that increased concentrations 
of uric acid may be another important 
component of the syndrome.7 In some 
epidemiologic studies, a close relationship 
between hyperucicemia and hypertension, 
insulin resistance and cardiovascular disease 
risk factors (such as obesity and smoking) has 
been reported.8-11 Hyperuricemia is diagnosed 
in 5-30% of the general population, although 
the prevalence is higher among some ethnic 
groups (e.g, Japanese) and appears to be 
increasing worldwide.12 Serum uric acid 
concentrations are known to increase with age 
and are further increased after menopause in 
women.13 Considering current increses in the 
incidence and prevalence of obesity and Mets 
worldwide, as well as emerging evidence 
documenting associations between 
hyperuricemia and cardiovascular 
complications further investigations are 
required.  
Acheson and Chan14 have expressed the 
situation well by stating. "The associates of a 
high uric acid are the associates of plenty." 
On the other hands, with rapid economic 
development, possibility of improved nutrition 
and promotion of successful health, life 
expectancy has been prolonged and the elderly 
population has increased this has true in 
Morang, a district of Nepal also. Among 
common disorders of elderly, high serum uric 
acid levels are found to be directly correlated 
to hypertension, heart disease, diabetes, kidney 
disease, dietary habits and nutrition.  
Traditionallly, they eat foods that are high in 
purine such as red meat, beans, cabbage, 
cauliflower, alcohol and so on.  
Little information however exists concerning 
the prevalence and epidemiological 

charateristics of hyperuricemia in Nepal. 
Therefore, the present study is to find out the 
prevalence of hyperuricemia among Nepali 
community by routine health examinations in 
the out patients Department (OPD) of Nobel 
Medical College, Biratnagar.  
 
Material and Methods 
 
This study was conducted from January 2012 
to January 2013 in Nobel Medical College, 
Biratnagar, Nepal. In course of study, 287 
patients wer sent for the investigation of serum 
uric acid from different. Out Patients 
Department (OPD) of this Hospital. These 
patients were selected for the study. History 
and clinical examination records of selected 
patients were collected.  
Selected patients were called on next morning 
in order to collect fasting blood samples. 
Median cubital vein of the forearm was used 
for venipuncture.  
The age, sex, alcohol habit and all the 
biochemical parameters were recorded in pre-
designed close end Proformal. Later on all the 
information was entered in a computer 
programmed. Mean & standard deviation was 
calculated by excel programmed.  
The following tests were carried out in the 
clinical biochemistry laboratory. Al the 
necessary quality control measures were 
applied. Measurement of these parameters has 
been done on Semi-autoanalyzer.  

1. Serum uric acid – by uricase/POD 
method 

2. Blood sugar – by GOD – POD method.  
3. Serum creatinine – by Jaffe's method 
4. Serum triglycerides – by Glycerol -3- 

phosphate – oxidase (GPO).  
 
Results 
The study was carried out at Department of 
Biochemisty, Nobel Medical College, 
Biratnagar. The subjects were taken from Out 
Patients Department (OPD) of this hospital.  
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 The study was carried out among the 
patient attending from January 2012 to January 
2013. The total no. of case was 287. 

 
Table No. 4.1 Distribution of Patients 

according to Sex. 
Sex No. of patients Percentage

Male 163 56.79% 
Female 124 43.21% 
Total 287 100% 

 
 

 
 
 
 
 
 
 
 

Chart No. 4.1 
 

The majority of the patients in the study 
were males (56.79%) compared to the 
females (43.21%).  
 

Table No. 4.2 Distribution of Patients 
according to Age 

Age Group 
(Years) 

No. of 
patients 

Percentage 

20-34 96 33.45% 
35-49 96 33.45% 
50-64 63 21.95% ≥65 32 11.15% 

 
 

 
Chart No. 4.2 

Above table shows that majority of patients 
were those who belonged to 20-34 age group 
and 35-49 (33.45%). However, 50-64 group 
was 21.95% and  ≥65 group was 11.15%. 
 
Table No. 4.3 Prevalence of Hyperuricemia 

by Sex 
Sex No. Avera

ge age 
in 
Years 
Mean 
(SD) 

Average 
Uric acid 
(mg/dl) 
Mean 
(SD) 

Prevalenc 
of 
Hyperurice
mia 

Male 163 43.58 
(15.56) 

6.37 
(1.58) 

30.06% 

Femal
e 

124 43.10 
(15.75) 

5.39 
(1.53) 

26.61% 

Both 287 43.37 
(15.64) 

5.95 
(1.63) 

28.57% 

 
SD = Standard Deviation  

 
Chart No. 4.3 

 
Above table shows that an average uric acid 
level in male was 6.67±1.58 and for the female 
was 5.39±1.53. The prevalence rate of 
Hyperuricemia for male was 30.06% and for 
the female 26.61%. 
 
Table No. 4.4 Prevalence of Hyperuricemia 

by Age. 
Years No. Average 

Uric acid 
(Mg/dl) 
Mean (SD) 

Prevalence of 
Hyperuricemia 

20-34 96 5.63 (1.36) 22.92% 
35-49 96 5.73(1.33) 25.00% 
50-64 63 5.91(1.43) 28.57% ≥65 32 7.61(2.39) 56.25% 

SD = Standard Deviation  

Distribution of Patients according to Age

33.45%

33.45%

21.95%

11.15%

20-34
35-49
50-64
≥65

30.06%

26.61%

24.00%
25.00%
26.00%
27.00%
28.00%
29.00%
30.00%
31.00%

Prevalence

Male Female

Prevalence of Hyperuricemia by Sex

Series1

Distribution of Patients according to sex

56.79%

43.21% Male
Female
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Chart No. 4.4 

In above table – highest average uric acid value 
(7.61± 2.39) was found to be in the age group 
of ≥65. The prevalence rate of Hyperuricemia 
was highest in more than ≥65 years group 
(56.25%).  
 

Table No. 4.5 Single Variable Analysis of 
Hyperuricemia and Measurements 

Measuremen
ts 

Hyperuri
cemia 
(n=82) 

Normal 
uric acid 
(n=205) 

P- 
valu
e 

Uric acid 
value (mg/dl) 
Mean (SD) 

7.82(1.50) 5.19(0.90
) 

<0.0
001 

Age(years) 
Mean (SD) 

48.04(18.1
8) 

41.39(14.
11) 

0.002
9 

Creatinine(m
g/dl) Mean 
(SD) 

1.08(0.26) 0.90(0.17
) 

<0.0
001 

Fasting 
blood sugar 
(mg/dl) 
Mean(SD) 

91.24(22.0
0) 

90.01(23.
30) 

NS 

Triglyceride(
mg/dl) Mean 
(SD) 

218.20(99.
24) 

151.98(5
9.60) 

<0.0
001 

NS = no statistical significance 
SD= Standard Deviation 
 

This table showed that hyperuricemia is related 
to increased age, Creatinine and Triglyceride 
and it is not related to blood sugar.  
 

Table No. 4.6 Single Variable Analysis of 
Hyperuricemia and Drinking Alcohol. 

Drinking 
Alcohol 

Uric acid 2 P- 
Value High Normal 

Yes 
No 

48 
34 

67 
138 

16.
30 

0.000
1 

This table showed that hyperuricemia is related 
to the intake of alcohol.  
 
Discussion  
 
Serum uric acid has been shown to be related 
to risk of hypertension , cardiovascular 
diseases and type 2 diabetes in clinical and 
epidemiological studies, in addition to gout, 
which is specific disease caused by high uric 
acid130-133. This study has tried to know the 
prevalence of hyperuricemia, Morang District 
and also to know the important risk factors that 
elevate the serum uric acid levels.  
 
The main observations of the present study are 
the followings:- 
 Firstly the prevalence of the 

hgyperuricemia was high in Male.  
 Secondly, a particularly strong association 

was found between serum uric acid levels 
and triglycerides.  

 Thirdly, a significant relationship between 
serum uric acid and creatinine was found.  

 
The present study has revealed that the 

prevalence of hyperuricemia among the 
patients, attending Nobel Medical College was 
28.33% (male 30.06%, female 26.61%). This 
value is quite higher than reported for several 
other populations earlier. The 10.6% 
prevalence of hyperuricemia was noted among 
the men and women,56 while Nagahama and 
colleagues55 reported that 24.4%. were 
diagnosed hyperuricemia in Japan. In Saudi 
men and women, hyperuricemia is estimated to 
8.4%.58 In European countries and United 
States; hyperuricemia is estimated to 2 to 18% 
of the total population134. 

According to my studies, it was found that 
serum uric acid levels were higher in men 
(6.37±1.58mg/dl) than in women 
(5.39±1.53mg/dl) which is similar to other 
observations. Studies in Europe and the United 
states have shown that average uric acid value 

Prevalence of Hyperuricemia by Age
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in male is around 5.0 to 5.7 mg/dl and slightly 
lower in female at 3.7 to 5.0 mg/dl135. 

The prevalence of hyperuricemia is age 
dependent. In the present study, hyperuricemia 
was relatively less common among younger 
subjects (22.92% in the 20-34 years age group) 
but increased considerably to 25% in the 35-49 
years and 56.25% was found in ≥65 years age 
group. Similar patterns of increase prevalence 
of hyperuricemia with increasing age have 
been reported by several other investigators. 
133, 136 

In present study serum uric acid 
concentration was statistically significant and 
positively correlated with serum triglyceride 
concentration (p<0.0001) and serum creatinine 
concentration (p<0.0001). These associations 
were generally similar to those reported by 
other investigators.91, 92, 134, 135 The potential 
mechanisms related hyperuricemia to fasting 
hypertriglyceridemia are unknown. It has been 
speculated to be due to an increase in NADPH 
requirement for de novo fatty acid synthesis in 
obese men. With increased NADPH, uric acid 
producton is enhanced, and this might increase 
serum uric acid level137. 

 
My observation showed that alcohol 

drinking was found to be closely related to 
hyperuricemia. Alcohol is useful for excretion 
of uric acid and that the excretion rate of uric 
acid by the kidney does not decline because of 
drinking. Alcohol consumption causes 
accelerated hepatic break down of ATP and 
increase urate production and also may cause 
hyperlacticacidemia which competitively 
blocks the uric acid secretion.121 The higher  
purine content in some alcoholic beverage 
such as beer may be a factor that increases the 
uric acid level in blood.122 

 In present study it was not found statically 
significant relationship between fasting blood 
sugar and hyperuricemia. Many studies 
showed similar patterns of finding. 138,139 

Age appeared to be related to 
hyperuricemia in present study, which was 

consistent and adjacent with other studies. As 
the present study showed average age for 
hyperuricemia was 48.04 ±18.18 with respect 
to average age of normal uric acid patients 
41.39±14.11. However, some Asian studies 
age was reported as risk factors for 
hyperuricemia in women but in men 
hyperuricemia was found to decrease with 
age.57,140 This study also emphasized the 
prevalence of hyperuricemia increased with 
age (table no. 4.4). Increasing patterns of 
serum uric acid level with age might be due to 
impaired renal function, use of diuretics, 
hypertension as common in elderly 
patients34,117,118. 

Although many risks factors that could 
affect the level of uric acid; unfortunately I did 
not collect detailed information of other 
determinations of hyperuricemia.  
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CO-MORBIDITIES IN CHILDREN WITH CEREBRAL PALSY 
UNDERGOING EARLY SPINE FUSION FOR SCOLIOSIS 

 
Prakash Sitoula and Freeman Miller 

 
Abstract 
  
Introduction: Children with Cerebral Palsy (CP) may have multisystem involvement the 
occurrence of which increases with severity of involvement. Scoliosis is also found to be more 
prevalent in severely involved children with CP. 
 
Aims: This study aimed to describe co-morbidities in children with CP undergoing early spine 
fusion for scoliosis.  
 
Methods: A retrospective review of patients with CP Scoliosis between 1989 and 206 who were 
10 years at spine fusion was done. Demographics, mental status, pre-operative weight and 
height and body-mass index (BMI), curve characteristics, geographic pattern of involvement and 
GMFCS level were reported. Co-morbidities were broadly categorized as those involving central 
nervous system, gastrointestinal system and respiratory system. 
 
Results: 42 patients (24 male and 18 female) with mean age of 8.1 ±1.6 years at surgery were 
identified. The mean preoperative weight, height, and BMI were 22 ±6.8 kilograms, 115 ±11.8 
centimeters and 16 ±3.7 respectively. All patients were mentally retarded and quadriplegic. 
GMFCS level was V in 40 patients and IV in 2 patients. The mean Cobb angle was 83.4 ±18.3 
and pelvic tilt was 18 ±10. Seizure disorder and GER were present in 98% and 69% of patients 
respectively. 88% patients had gastrostomy-tube for feeding. 31% patients were 
tracheostomized; 46% of them were ventilator dependent. Asthma/ reactive airway disease, 
restrictive lung disease and obstructive respiratory disease/ sleep apnea were present in 29%, 
17% and 5% of patients respectively. 19% patients had recurrent aspiration pneumonitis. 
 
Conclusion: Our study showed that children with CP Scoliosis progressing to surgical range 
before 10 years of age are severely involved with co-morbidities encompassing multiple organ-
systems. 
 
Key words: Cerebral Palsy, Scoliosis, Co-morbidities, Spine fusion 
 
 
Introduction 
 
Cerebral Palsy (CP) is caused by an ischemic 
insult to immature brain. In this condition, the 
primary lesion remains static, however the 
motor manifestations evolve with time due to 
spasticity (1, 2). Scoliosis is found to be more 

common in non-ambulatory spastic 
quadriplegic children with CP with reported 
prevalence of up to 75% (3-6). 
Multisystem involvement is common in 
children with CP and the prevalence increases 
with severity of involvement (2, 7, 8). Seizure 
is commonly associated with CP (2, 9). 
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Occurrence of oral-motor dysfunction has 
been reported in this patient population 
leading to poor nutrition and growth (8, 10). 
Assistive feeding in the form of gastrostomy-
tube or nasogastric-tube is warranted. 
Respiratory system involvement is also 
common in severely involved children with 
CP(11, 12). 
Larger curves are often associated with high 
pelvic obliquity and need surgery. The aim of 
surgical treatment in this patient population is 
to improve sitting or standing balance and 
facilitate nursing care (13). Presence of co-
morbidities often complicates treatment 
process. The literature is scarce on treatment 
of scoliosis in children with CP less than 10 
year of age (14) and there are no studies 
describing co-morbidities in this patient 
population. The aim of this study was to 
describe co-morbidities in children with CP 
undergoing spine fusion before 10 years of 
age for scoliosis. 
 
Methods 
 
After an institutional review board approval 
(Nemours/ A. I. duPont Hospital for Children, 
Delaware, USA), a review of patients with 
cerebral palsy undergoing early spine fusion 
for scoliosis between 1989 and 2006 was 
done. The inclusion criteria were: (1) patients 
with CP with scoliosis and (2) age less than 
10 years at spine fusion.  
The following parameters were recorded after 
appraisal of the medical records: age at 
surgery, gender, mental status, mobility, 
Gross Motor Classification System (GMFCS) 
level and type of CP based on geographic 
pattern of involvement 
(quadriplegic/diplegic/hemiplegic). 
Preoperative height and weight were also 
recorded and body mass index was calculated 
from these parameters. Height was measured 
by arm-board measurement technique 
described by Miller and Koreska (15). 

In this patient population, scoliotic curves of 
60 or more were managed surgically. The 
Cobb angle for scoliosis, thoracic kyphosis 
and lumbar lordosis were measured by the 
Cobb method (16). 
The co-morbidities were broadly classified as 
those affecting: (1) central nervous system 
(Seizure disorder); (2) respiratory system 
(reactive airway disease and asthma; 
restrictive airway disease; recurrent aspiration 
pneumonitis; obstructive airway disease; 
tracheostomy and need for ventilator); (3) 
gastrointestinal system gastrostomy-feeding 
tube for nutrition; gastroesophageal reflux 
(GER) with or without the need for Nissen 
fundoplication. 
 
Statistical analysis 
 
Data was examined for normality prior to 
hypothesis testing. Mean and SD were used 
for summary statistics for continuous 
variables and frequency and percentages were 
used for categorical variables. STATA 
version 12.0 (STATACorp, College Station, 
TX) was used for data analysis. 
 
Results 
 
Forty-two patients, male 24 (57%) and female 
18 (43%), met the inclusion criteria and 
formed the cohort for this study. The mean 
age at surgery was 8.1 ±1.6 years (range, 4.4 - 
9.9). The mean preoperative body weight was 
22 ±6.8 kilograms (range, 10 - 37) and height 
was 115 ±11.8 centimeters (range, 92 – 147). 
The mean body mass index was 16 ±3.7 
(range, 10 – 27) (Table 1).  
 
All patients in this series were quadriplegic 
with 95% of them being bedridden and 
completely dependent for all their activities of 
daily living. Remaining 5% were capable of 
transfer from wheelchair with support. 
Similarly, all patients were mentally retarded; 
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95% of patients had severe mental retardation (MR) while remaining 5% had moderate MR.  
Table 1. Demographics 

Variable Frequency Percentage Mean SD Range 
Gender 

Male 24 57 
Female 18 43 

Geographic pattern 
Quadriplegia        42 100 

Ambulation 
Bedridden 40 95 

Sitter 2 5 
Mental Retardation 

Severe 40 95 
Moderate 2 5 

Age at Surgery (years) 8.1 1.6 4.4 - 9.9 
Weight (Kg) 22 6.8 10 - 37 
Height (cm) 115 11.8 92 - 147 
BMI 16 3.7 10 - 27 
The mean Cobb angle was 83.4 ±18.3 
(range, 50 – 118), pelvic tilt was 18 ±10 
(range, 2 – 45), thoracic kyphosis was 53.4 
±28.4 (-3 – 113) and lumbar lordosis was 
32.3 ± 33 (range, -64 -100) (Table 2). 
 

Table 2. Curve Characteristics 
Variable Mean SD Range 

Cobb angle 83.4 18.3 50 - 118 
Pelvic tilt 18 10 2 - 45 
Thoracic kyphosis 53.4 28.4 -3 - 113 
Lumbar Lordosis 32.3 33 -64 - 100 

 
All patients but one had at least single co-
morbidity (Table 4). Seizure disorder was 
present in 98% of the patients. Eighty-eight 
percent patients had gastrostomy-tube for 
feeding. GER was present in 69% of patients 
out of which 65.5% had Nissen 
Fundoplication. Thirty-one percent patients 
had tracheostomy tube for breathing; 46% of 
these were ventilator dependent. Respiratory 
system involvement included obstructive, 
restrictive and reactive airway diseases. 
Obstructive respiratory disease/ sleep apnea 
was present in 5% of patients.  Restrictive 
lung disease and asthma/ reactive airway 

disease was seen in 17% and 29% of patients 
respectively. Nineteen percent patients had 
recurrent aspiration pneumonitis (Table 3). 

Table 3. Co-Morbidities 
Variable Frequency Percentage 

Gastrostomy-tube feeding     

Yes 37 88 

No 5 12 

Gastroesophageal reflux 29 69 

Nissen Fundoplication (NF) 19 65.5 

No NF 10 35.5 

Seizure disorder     

Yes 41 98 

No 1 2 

Tracheostomy 13 31 

Ventilator dependent 6 46 

Non-ventilator dependent 7 54 

Obstructive Respiratory Disease/Sleep apnea  
Yes 2 5 
No 40 95 

Restrictive Lung Disease     
Yes 7 17 

No 35 83 
Asthma/ Reactive Airway 
Disease     

Yes 12 29 

No 30 71 
Recurrent Aspiration 
Pneumonitis     

Yes  8 19 
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No 34 81 

 
 

Table 4. Number of Co-morbidities 
Number of Co-

morbidities 
Frequen

cy 
Percenta

ge 
0 1 2.4 
1 1 2.4 
2 7 16.7 
3 13 31 
4 7 16.7 
5 11 26.2 
6 2 4.8 

 
Discussion 
 
Prevalence of scoliosis in CP patients 
increases with severity of involvement with 
ambulation potential being a significant 
predictor for development these curves (4, 5, 
17). We found children who develop surgical 
curve early in their life often have number of 
co-morbidities. 
Ninety-five percent of patients in the present 
series were bedridden with complete 
dependence for activities of daily living while 
remaining 5% were capable of wheelchair 
transfer. In a series of institutionalized 
patients with CP, Saito et al(6) reported 
development of severe scoliosis in 67% of 
patients with total body involvement and 
100% of patients who were bedridden. All 
patients in the current series were mentally 
retarded: 95% of the cohort had severe MR 
and remaining 5% had moderate MR. Kalen 
et al(13) reported severe MR in all 14 
institutionalized CP adult patients with curves 
45 as opposed to 74% (n=42) of those with 
curves 45. 
Majority of patients in the current series had 
poor nutritional status as depicted by low 
BMI (mean BMI=16). Eighty-eight percent 
patients needed gastrostomy-tube for feeding. 
In a prospective longitudinal study by 
Sullivan et al(8) to show the effect of 
gastrostomy feeding in children with CP, two-

thirds of patients (43 of 57) had spastic 
quadriplegia. The oral-motor dysfunction is 
found to be more prevalent in severely 
involved children with CP needing feeding 
support. This study showed significant 
improvement in nutritional status of the 
children with CP following enteral feeding as 
indicated by body weight, limb growth and 
subcutaneous fat deposition. 
Ninety-eight percent of patients in the present 
series had seizure disorder. Venkateswaran 
and Shevell(2) described seizure in 47% of 
their cohort with CP. Similarly, in a series of 
323 patients with CP, Hadjipanayis et al(9) 
reported this condition in 41.8% of overall 
cohort and in about 50% of patients with 
spastic tetraplegia. Higher incidence of 
seizure disorder in the current series may have 
been due to greater severity of involvement of 
patients. However, fewer numbers of patients 
leading to sparse data bias cannot be negated. 
Gastroesophageal reflux was observed in 69% 
of cohort in the present series. The reported 
incidence of GER in children with CP ranges 
from 26% to 91% (18, 19). This condition has 
been found to be associated with number of 
pulmonary diseases in children. In a series of 
otherwise normal children with GER, Euler et 
al(11) reported recurrent pneumonitis in 94%. 
In a similar cohort of patients with steroid 
dependent asthma, Shapiro et al(12) 
demonstrated GER in 43% of patients. In the 
present series, recurrent aspiration 
pneumonitis and asthma/ reactive airway 
disease were documented in 19% and 29% 
patients respectively. 
This study has number of limitations. This is a 
retrospective study with its inherent biases. 
There may have been sparse data bias due to 
fewer numbers of patients as this study deals 
with rare surgical entity in pediatric 
orthopedics. 
 
Conclusion 
Our study showed that children with CP 
needing surgery for scoliosis before 10 years 
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of age are severely involved with co-
morbidities encompassing multiple organ-
systems. These children need 
multidisciplinary team approach for 
management of their medical conditions 
before and after surgery. 
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CLINICAL PROFILE AND MANAGEMENT OF GALL 
BLADDER CANCER: OUR EARLY EXPERIENCE 
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Abstract 
 
Objective: To evaluate the clinical profile of patients with gallbladder cancer. 
 
Methodology: This is a single institution based retrospective study of patients with gallbladder 
cancer who presented at College of Medical Sciences and Teaching Hospital, Bharatpur, 
Chitwan, Nepal. Patients presenting during the two years period from August 2011 to July 2013 
were reviewed.  
 
Result: Out of 12 patients, 9 were females (75%) and 3 were males (25%), showing female 
preponderance. Most of the patients (75%) were in age group of 51-70 years. Only one patient 
(8%) was below 50 years of age. Main symptom was pain associated with anorexia, nausea & 
vomiting. Major signs were palpable mass, hepatomegaly and jaundice. All the histopathological 
reports were adenocarcinoma. 8 patients (66.66%) presented with advanced disease and were 
managed with extended cholecystectomy followed by systemic chemotherapy. 
 
Conclusions: Prevalence of gall bladder cancer is higher in females in our series. Most of the 
patients were in fifth to seventh decade of life and presented in advanced stage. Gallbladder 
cancer showed association with gallstones.  
 
Key Words: Gallbladder cancer, extended cholecystectomy, cholelithiasis. 
 
Introduction 
 
Carcinoma of the gallbladder (GBC) is the 
most frequent malignant tumor of the biliary 
tract and the fifth most common cancer of the 
digestive tract. Gallblader cancer is an 
aggressive malignancy and caries extremely 
poor prognosis. Patients commonly present in 
late stage as it have no disease specific 
presenting symptoms. Have no specific 
presenting symptoms and therefore 
presentation with late – stage disease is 
common. In the United States and Europeans 
countries, GBC is an uncommon tumor 
accounting for less than 2% of all cancer 
reported annually. However, 6000 to 7000 

new cases are reported annually in the United 
States. Ethnicity plays an important role in the 
development of GBC with highest incidence 
in the women population from India and 
Pakistan. Among North American 
populations, Native Americans and 
immigrants from Latin America have the 
highest rate. The reasons for these 
geographical or ethnic variations for biliary 
tract cancer are not clear, but some unknown 
environmental risk factors or a genetic 
susceptibility are suspected. Most of the 
patients reported are female over 50 years of 
age and with concomitant gall stone. Presence 
of gallbladder stone is considered as the 
primary risk factor and larger stone (>3cm) 



Original Article   Gall Bladder Canner  

Journal of Nobel Medical College Vol. 3, No.1 Issue 5 28 
 

carry an increased risk of cancer 
development. It is 7 times more common in 
patients with cholelithiasis. The risk of 
gallbladder cancer increases with certain risk 
factors like abnormal pancreaticobiliary 
junction (APBJ), choledochal cyst, primary 
sclerosing cholangitis (PSC), porcelain 
gallbladder  and GB polyps larger than 10 
mm.  
Other factors that are associated with GBC 
are pregnancy, female sex hormones, low 
fiber, vitamin A intake and high fat intake. 
There may be an association between chronic 
typhoid infections and subsequent 
development of gallbladder cancer and the 
likelihood of such a progression is six times 
higher than in normal subjects. The 
commonest histological type is 
adenocarcinoma. This may be glandular, 
medullary, scirrhous, papillary or colloid. It 
appears that papillary forms have a better 
prognosis than the nodular infiltrate form. 
Occasionally, undifferentiated carcinoma, 
squamous cell carcinoma, carcinoma in situ 
and a mixed group of rarities are reported. 
Very rarely, malignancy may develop from 
non-papillary adenomas, especially large ones 
over one centimeter in diameter.  
 The purpose of conducting this study was to 
evaluate the clinical profile of patients 
presenting to us and subsequently diagnosed 
with GBC. 
 
Methodology  
Patient and Study design 
This is a retrospective study conducted at 
College of Medical Science and Teaching 
Hospital (COMS-TH), Bharatpur, Nepal after 
the approval from the ethical committee. Data 
were collected from the OT register and 
medical record files. There were total 12 
cases of GBC admitted in between August 
2011 and July 2013. Each patient's record was 
examined carefully to obtain the following 
data: age, sex, duration of symptom, 
presenting symptoms and signs, type of 

operative procedure, operative findings, 
presence or absence of stones in gallbladder, 
histopathology of the resected specimen, 
perioperative complications and adjunctive 
therapy.  
 
Results 
The mean age in the study was between 51-70 
years. Nine out of the total 12 patients 
comprising 75 % were females and 25% 
(n=3) were males. Age and sex distribution of 
these patients is given in Table-I. 
 
Table 1. Age and Sex distribution of study 

population. 

Age Male Female 
Total 

Percentage 
(%) 

<50 1 1 16.66 (n= 2) 

51-70 1 7 66.66 (n= 8) 

>70 1 1 16.66 (n= 2) 

Total 3 9 100% 
 

Table 2. Clinical presentation 

SN Symptoms 
Percentage 

(%) 

1 
Non-specific chronic 
abdominal pain, 
nausea,vomiting 

58.33 

2 Early satiety, abdominal 
fullness, anorexia 16.66 

3 Jaundice 16.66 

4 Weight loss, pruritus 8.33 

 Total 100 

 Signs  

1 Palpable RUQ mass 
with hepatomegaly 58.33 

2 
Emaciation and 
Cachexia 16.66 

3 Ascites and peripheral 
edema 16.66 

4 Acute cholecystitis 8.33 

 Total 100 
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Mean duration of presentation was variable 
which ranged from 2 days to 10 years. Patient 
presenting with the features of acute 
cholecystitis that underwent cholecystectomy 
and histopathologically diagnosed as GBC 
was the one who presented with the shortest 
duration of symptom. Among the remaining 
cases, majority of the patients presented with 
the symptoms like chronic epigastric pain, 
nausea and vomiting comprising 58.33% 
(n=7) while early satiety, sense of fullness 
and anorexia was present in 16.66 % and 
16.66% presented with jaundice. Weight loss, 
abdominal distention and pruritus were 
associated with the late stage of the disease 
which was observed in 8.33%. Palpable right 
upper quadrant mass and hepatomegaly were 
present in 58.33% of the patients which was 
the major sign in our study.  Of the study 
population, 16.66% presented with 
emaciation and cachexia while ascites and 
peripheral edema was seen in two patients 
(16.66%). Remaining 8.33% presented with 
features of acute cholecystitis. Imaging 
modalities, mainly USG, revealed gallstones 
in 75% (n=9) and gallbladder mass in 25% 
(n=3). Extended cholecystectomy was 
performed in 5 cases and completion 
extended cholecystectomy was done in 1 case 
who had undergone open cholecystectomy for 
acute cholecystitis, while 6 out of the 12 cases 
were inoperable. Systemic chemotherapy was 
initiated in all of the 12 patients. The 
histopathology report of the 6 resected 
specimens confirmed adenocarcinoma of 
gallbladder. The rest of the patients who were 
designated as inoperable by CT scan of 
abdomen and pelvis were diagnosed to have 
GBC on the basis of USG guided tissue 
biopsy. The intra-operative findings seen in 
the study population is demonstrated in the 
Table-III. There was no significant 
perioperative complications noted. 
 

 
 

Table 3. Intraoperative findings (n=6) 
S.N. Findings Percentage 

(%) 
1 Pericystic LN 

involvement. 
33.33(n=2) 

2 Liver metastases 
(including 
completion extended 
cholecystectomy) 

49.99(n=3) 

3 Limited to 
gallbladder 

16.66(n=1) 

       LN=Lymph Node 
 
Discussion 
 
In our study, GBC was predominant in female 
with the ratio of 3:1(F:M) and is similar to the 
findings as reported in by Patrick G et al. 
Most of the patient in our study were in the 
age group of 51-70 years. This data is 
consistent with the data in different literature 
where it has been found that in more than 75 
% of the cases of the GBC mean age was 
more than 65 years. Because 90% of 
gallbladder cancer originate in the fundus or 
body, they don’t produce symptoms until the 
disease is advanced. In our series, 58.33% of 
population presented with nonspecific 
symptoms like abdominal pain, nausea and 
vomiting. Mirsa S et al has also mentioned 
that due to the nonspecific symptoms and 
signs, establishing a proper diagnosis is 
difficult in case of gallbladder carcinoma. In 
our series, association of gallstone with 
gallbladder cancer was found in 75% while 
Marcus CB has shown that 95% of the cases 
with GBC have gallstones. The 
histopathological report in Kyriacou E 
revealed adenocarcinoma of gallbladder and 
similar result was seen in our study too. 
Resection of the gallbladder cancer remains 
the only potential for cure. Patients are 
divided into four specific sub-group of 
presentation – patient with an incidental 
polyps on imaging, patient  with an incidental 
finding of gallbladder cancer at time of or 
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following cholecystectomy, patients 
suspected of having gallbladder cancer 
preoperatively and patients with advanced 
disease at presentation. For polyp and 
gallbladder cancer following cholecystectomy 
with T1a & b, simple cholecystectomy is 
sufficient as long as the margins are negative. 
However, the perilymphatic and vascular 
invasion is high with the T1b stage so 
extended cholecystectomy directed at 
obtaining R0 resection with excision of 
draining lymph node is the treatment of 
choice. For T2, T3 and T4 stages, radical 
cholecystectomy is indicated. Debulking 
without   possibility of complete resection has 
no role in the management of gallbladder 
cancer. When disease is too advanced, only 
palliative procedures are done. In our study, 
extended cholecystectomy was done in all the 
operated cases (n=6) and followed by oral 
gemcitabine. Most of the patients were 
discharged with the mean duration of hospital 
stay of 10 days ranging from 7 to 20 days. 
 
Conclusion 
 
Gallbladder is a rare identity with silent 
progression thus present in advanced stage 
carrying high rate of mortality and morbidity. 
It is more common in female than in male. 
Presence of gallstone has higher risk of 
malignancy. Therefore, early cholecystectomy 
for cholelithiasis is the best way to prevent 
gallbladder cancer to some extent. Different 
literatures suggest that overall survival of the 
gallbladder cancer is less than 15 % with 
median survival of 13 months in metastatic 
disease. The five year survival couldn’t be 
commented on this study because of short 

duration of follow up and the timing of study 
performed. 
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CLINICAL PROFILE OF PATIENTS WITH PARTIAL SEIZURE 
 

Dilli Ram Kafle 
 

Abstract 
 
In partial seizure the epileptic discharge begins in one area of the brain and may or may not 
spread to other areas of the brain.When the discharge spreads to both the hemisphere it may lead 
to partial seizure with secondary generalization.It is a descreptive cross sectional study carried 
out at Tribhuvan University Teaching Hospital between  April 2012 to April 2013. A total of 70 
patients with partial seizure attended medical opd and admitted to medical ward. There were 40 
males and 30 females. Age distribution of patient’s presentation with partial seizure was as 
follows. Less then 20 years of age: 27 patients. 20-40:24 Patients.  41-60: 21 Patients.   60-80: 8 
patients. 20 patients had simple partial  seizure. 20 patients had complex partial seizure: 30 
patients had partial seizure with secondary generalization. Age at onset of partial seizure: Less 
than 20 years:45 Patients. 21-40 years:12 patients 41-60 years:20 patients. More than 60 years: 3 
patients. Duration before starting treatment: Less than 6 months:33 Patients. 6 month – 1year: 6 
patients. More than 1 year: 31 Patients.Status epilepticus: 3 patients.Drug history: 
carbamazepine, Phenytoin. 
 
EEG : Normal in 36 patients.Abnormal in 34 patients.Neuroimaging: Tuberculoma: 6 patients, 
Calcifed granuloma:39 patients,Tuberous sclerosis:2 patients,mesial temporal sclerosis:3 
Patients,Cerebral infarction:12 Patients.Normal :18 patients.Family history of seizure was 
present in 10 patients. 
 
Key word: Seizure, Electroencephalography, Epilepsy. 
 
Introduction 
 
Epilepsy is one of the most common 
neurologic problems worldwide. In recent 
years, important advances have been made in 
the diagnosis and treatment of seizure 
disorders.1 However, our understanding of the 
cellular and molecular mechanisms by which 
epilepsy develops, or epileptogenesis, is still 
incomplete. 
 
Classification of Epilepsy 
 
The term “epilepsy” encompasses a number 
of different syndromes whose cardinal feature 
is a predisposition to recurrent unprovoked 
seizures. Although specific seizures can be 
classified according to their clinical features 

(e.g., complex partial seizures and generalized 
tonic–clonic seizures),2epilepsy syndromes 
can also be classified according to the type of 
seizure, the presence or absence of neurologic 
or developmental abnormalities, and 
electroencephalographic (EEG) findings.3 For 
example, the syndrome of juvenile myoclonic 
epilepsy is characterized by the onset of 
myoclonic seizures, generalized tonic–clonic 
seizures, and less frequently absence seizures 
in adolescents who have normal intellectual 
function, with EEG findings of rapid, 
generalized spike-wave and polyspike-wave 
discharges.4 
Epilepsy syndromes fall into two broad 
categories: generalized and partial (or 
localization-related) syndromes.3,4 In 
generalized epilepsies, the predominant type 
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of seizures begins simultaneously in both 
cerebral hemispheres. Many forms of 
generalized epilepsy have a strong genetic 
component; in most, neurologic function is 
normal. In partial epilepsies, by contrast, 
seizures originate in one or more localized 
foci, although they can spread to involve the 
entire brain. Most partial epilepsies are 
believed to be the result of one or more 
central nervous system insults, but in many 
cases the nature of the insult is never 
identified. 
 
Mechanism of Partial epilepsy 
Mesial Temporal-Lobe Epilepsy 
 
We know much less about the mechanisms 
underlying partial-seizure disorders than we 
do about generalized epileptogenesis, even 
though partial seizures are the most common 
seizure disorder in adults, often stemming 
from focal lesions such as head trauma, 
strokes, and tumors.5 The most prevalent of 
these syndromes features complex partial 
seizures arising from the mesial temporal 
lobe.4,6 Recordings from intracranial depth 
electrodes have clearly demonstrated an ictal 
onset in mesial temporal structures such as the 
hippocampus, amygdala, and adjacent 
parahippocampal cortex; surgical resection of 
these areas in suitable patients usually 
abolishes the seizures.7 These seizures can 
begin with olfactory or gustatory 
hallucinations, an epigastric sensation, or 
psychic symptoms such as déjà vu or 
depersonalization. Once the seizures progress 
to a loss of awareness, the patients may stare 
blankly, speak unintelligibly, or exhibit lip 
smacking, picking at clothing, or other 
automatisms.8 

Although studies of mesial temporal-lobe 
epilepsy have yielded useful information, 
there are other plausible mechanisms of 
partial epileptogenesis that are not suggested 
by this syndrome. Some partial epilepsies, for 
example, are genetically determined. 

Autosomal dominant nocturnal frontal-lobe 
epilepsy, in which single-gene mutations have 
been identified, has turned out to be a 
channelopathy that affects the neuronal 
nicotinic acetylcholine receptor, which serves 
as a ligand-gated sodium channel.9 Why 
mutations in this receptor, which is widely 
expressed throughout the brain, should cause 
partial seizures in the frontal lobe is just one 
of many mysteries. Some genetically 
determined partial epilepsies, such as benign 
epilepsy with centrotemporal spikes (also 
called benign rolandic epilepsy), are age-
limited syndromes, suggesting the importance 
of developmental influences.4,10,11For many 
patients with partial epilepsy, there may be an 
underlying genetic predisposition that 
becomes manifest only after a sufficient 
environmental insult. Obviously, 
understanding what molecular mechanisms 
are at work in patients with such a 
predisposition is of considerable clinical 
interest. 
 
Methodology 
 
It was a descriptive analytical crosssectional 
study carried out at Tribhuvan University 
Teaching Hospital. Clinical characteristics of 
all the patients attending medical OPD and 
patients admitted to medical ward with 
history of partial seizure were recorded 
between from April 2012 to April 2013. 
 
Result 
 
From April 2012 to April 2013 a total of 70 
patients with partial seizure attended medical 
opd and admitted to medical ward.There were 
40 males and 30 females.Age distribution of 
patient’s presentation with partial seizure was 
as follows.Less then 20 years of age: 27 
patients. 20-40:24 Patients.  41-60: 21 
Patients.   60-80: 8 patients.Simple Partial  
seizure: 20.Complex Partial seizure: 20 
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Partial seizure with secondary 
generalization:30.Age at onset of partial 
seizure: Less than 20 years:45 Patients. 21-40 
years:12 patients,41-60 years:20 patients and 
more than 60 years:3 patients. Duration 
before starting treatment:Less than 6 
months:33 Patients: 6 month – 1year:6 
patients and more than 1 year: 31 Patients.3 
patients had history of Status epilepticus. 
Most of the patients were taking  
carbamazepine, Phenytoin as monotherapy. 
EEG : Normal in 36 patients.Abnormal in 34 
patients.  
Neuroimaging: Tuberculoma: 6 patients. 
Calcifed granuloma:39 patients.Tuberous 
sclerosis:2 patients. 
Mesial temporal sclerosis: 3 Patients. 
Cerebral infarction: 12 Patients. Normal :18 
patients. 
Family history of seizure: 10 patients. 
 
Discussion:  
The study highlights the current scenario of 
the pattern of seizure cases in a tertiary care 
.The fact that seizures affects commonly the 
productive age group and occurs due to 
secondary causes in over a third of cases are 
issues for concern. 
A recent meta-analysis study showed that the 
age-specific prevalence rates were higher in 
the younger age group, with the onset of 
epileptic seizures reported mostly in the first 
three decades of the sample population's lives. 
[12] Mean age of onset of epilepsy was 14.8 
years in contrast to our study (25 years). [13] 

Family history of epilepsy in a study carried 
out in Sudan was present in 20% cases, which 
were higher than our observations of 10%. 
The common causes of  partial seizure in 
patients attending to medical opd or admitted 
to medical ward in decreasing order was 
calcified granuloma:39 ,Cerebral 
infarction:12 Patients; Tuberculoma: 6 
patients, Mesial temporal sclerosis:3 Patients  
and tuberous sclerosis:2 

patients.Neuroimaging was normal in 18 
patients. 
EEG was abnormal in 48.6% of patients. This 
was comparable to a study carried out by 
Joseph et all in india in which EEG was 
abnormal in 47.1% of patients.14 
Majority of patients were maintained on 
monotherapy of phenytoin or carbamazepine. 
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INDOOR AIR POLLUTION DUE TO INADEQUATE 
VENTILATION AND ITS IMPACT ON HEALTH AMONG 
CHILDREN OF LESS THAN FIVE YEARS IN EASTERN 

NEPAL 
 

Bijay Thapa and Nitendra Chaurasia 
 

Abstract  
 
Introduction: According to WHO, half of the developing world’s population depend on biomass 
(wood, dung and agricultural residues) and coal for such basic needs as cooking and heating. The 
smoke produced from the burning of these solid fuels on open fires or traditional stoves is 
referred to as indoor air pollution. IAP increases the risk of COPD and of acute respiratory 
illness in childhood, the most important cause of death among children less than 5 years of age in 
developing countries.  
 
Objectives: To find out the prevalence of IAP in terms of housing, overcrowding & ventilation.   
To assess the frequency, extent of biomass exposure and hazards on child health. 
  
Materials and methods: The cross sectional study was carried out in the Urban area of Katahari 
V.D.C. 4,6,7,8 for the duration of 6 months from February to August 2013 among 200 
households. Lottery method was used to choose the wards and households. Data were analyzed 
using percentages, proportions and statistical test (chi-square test). 
 
Results: Due to excessive production of smoke and inadequate ventilation/chimney in the 
kitchen, such houses showed more prevalence of respiratory problems. Fifty percent of children 
were ill more than four times and 46% were seen at least twice. Almost all of them had 
experienced respiratory problems and 20% children were diagnosed with pneumonia in health 
facilities and treated. Ill ventilated kitchen, rooms along with dampness and absence of day light 
were the main factors contributing to the diseases comprising of 56%. 
 
Key words: Chulho, knowledge, ventilation, air pollution, awareness, Risk factors. 
 

Introduction 
 
Around 3 billion people (half of the world’s 
population) use regularly and almost deeply 
rely on solid fuels (e.g. dung, wood, 
agricultural residues, charcoal, coal) for their 
basic energy needs.1-2 In most developing 
countries like Nepal, these fuels are burned in 
open fires or rudimentary stoves that give off 
black smoke. Children, often carried on their 
mother’s back during cooking, are most 

exposed. The indoor smoke inhaled leads to 
pneumonia and other respiratory infections 
the biggest killer of children under 5 years of 
age. Indoor air pollution is responsible for 
nearly half of the more than 2 million deaths 
each year that are caused by acute respiratory 
infections.3 Immediate effects may show up 
after a single exposure or repeated exposures. 
These include irritation of the eyes, nose, and 
throat, headaches, dizziness, and fatigue. 
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Symptoms of some diseases, including 
asthma, hypersensitivity pneumonitis, and 
humidifier fever, may also show up soon after 
exposure to some indoor air pollutants. 
Certain immediate effects are similar to those 
from colds or other viral diseases, so it is 
often difficult to determine if the symptoms 
are a result of exposure to indoor air 
pollution. Some studies suggest that fine 
particles have stronger respiratory effects in 
children than large particles.4 
In analyses by the WHO, the indoor smoke 
from solid fuels accounted for the third 
highest disability-adjusted life years (DALYs) 
for children 0 to 4 years of age.5 Open fire 
cooking stoves produce heavy smoke 
containing Fine particles are Carbon 
monoxide (CO), Polycyclic aromatic 
hydrocarbons (PAHs), Strongly linked to 
pneumonia, Suggested link to low birth 
weight and in adults: chronic obstructive and 
pulmonary disease, lung cancer.6,7  Two 
important components are (a) the level in the 
home, and (b) the length of time for which 
each person in the home is exposed to that 
level. We know that typically women and 
young children (until they can walk), and girls 
(as they learn kitchen skills) are often exposed 
for at least 3–5 hours a day, often more. In 
some communities, and where it is cold, 
exposure will be for a much longer period 
each day.8 
 
Methods 
 
The cross sectional study was carried out in 
the Urban area of Katahari V.D.C. 4,6,7,8and 
9 for the duration of 6 months from February 
to August 2013 among 200 households and 
“child cohort” of less than 5 years and. 
Lottery method was used to choose the wards. 
The knowledge on indoor air pollution and its 
risk factors, signs or symptoms and 
complications was assessed among 
householders mainly mothers, by checking 
ventilation’s presence in all rooms as well as 

in kitchen along with “chulho” type used. 
Quantitative as well as qualitative data were 
collected. Data were analyzed using 
percentages, proportions and statistical test 
(chi-square test). The survey obtained 
informed consent from each respondent (in 
this case, mothers of the children included in 
the analysis) before asking questions. Ethical 
consent was taken. 
 
Results 
 
A total of 200 household were recruited and 
interviewed with mothers or the main person 
who cooked most of the times. Table 1 shows 
the types of family and the population of 
children in the village. In spite of the modern 
trend of inclining towards nuclear family in 
our country, this village has been following 
the same pattern comprising 76% of joint or 
extended family. Most of the household had 
minimum of 2 children who were under 5 
years of age comprising of 62.5%. extended 
family had upto 4 children residing at a house 
but were less in number contributing only 1% 
to it. Single child were present in 28.5% of 
the households. 
Table 1:  Family and child rearing pattern [N= 200] 

Variables Frequency Per. (%) 
Family Type 
Nuclear 
Joint or extended 

 
48 
152 

 
24.0 
76.0 

No. of children 
1 child 
2 children 
3 children 
4 children 

 
57 
125 
16 
2 

 
28.5 
62.5 
8.0 
1.0 

 
Housing standards were the main components 
assessed for quality life but in this study most 
of the houses could not meet the required 
standards. So, table 2 is depicting the housing 
standards where 73% of the houses were seen 
of kaccha type having nearly 20% of pukka 
type. Only 7.5% of the house had good cross 
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ventilation and alarmingly having 56.5% and 
36% of partial ventilation and ill ventilation 
respectively.  
Table 2. Housing standards components of 
households [N= 200] 

Variables Frequency ( % ) 

House type 

Kachha 

Semipucca 

pucca 

 

146 

15 

39 

 

73.0 

07.5 

19.5 

Room ventilation 

well ventilated 

semi ventilated 

ill ventilated 

 

15 

113 

72 

 

7.5 

56.5 

36.0 

Walls 

mud or thati 

cemented or bricks 

 

185 

15 

 

92.5 

7.5 

Roof 

Thatched  

cemented 

tinned 

 

146 

15 

39 

 

73.0 

7.5 

19.5 

Room No. 

1-2 

3-4 

>4 

 

94 

98 

8 

 

47.0 

49.0 

4.0 

Dampness 

Yes 

No 

 

168 

32 

 

84.0 

16.0 

Kitchen 

ill ventilated 

semi ventilated 

well ventilated 

 

157 

23 

20 

 

78.5 

11.5 

10.0 
 
Almost 93% of the houses have mud or thati 
walled which of course were the best places 
for harboring infectious agents.  Accordingly, 
73% of the houses were thatched or hay 
roofed while a bit improved tinned roof were 
seen in almost 20% of houses. Remaining was 
cemented roof of pukka house. As these 
villagers were living under poor socio 
economic condition status, most of the houses 

had less than 2 rooms having 47% and 49% of 
house had number of rooms from two to four. 
Only 4% of the houses had enough rooms 
with more than 4 rooms. Dampness was seen 
in more than two third of the houses. Almost 
84% of the house were damp and were seen 
contributing to the unhealthy living 
conditions. Kitchen where the cooking was 
performed and mother working sitting 
children nearby were 78.5% which were ill 
ventilated. Smokes were seen circulating 
inside the kitchen and the room where 
children slept. Even kitchen were set outside 
the room on lawn, smoke still affected the 
room. Unfortunately only 10% of the houses 
had good ventilation as required. 
Table 3:  Relationship between frequencies of 

illness among children 
Variables Frequency of 

illness [N (%)] 
P 

value 
OR 

< 2 
times 

> 2 
times 

Kitchen type 

Ill ventilated 

ventilated 

 

78 (39) 

21(10.5) 

 

92(46) 

9 (4.5) 

0.01 

 

0.36 

Light 

Adequate 

inadequate 

 

9(4.5) 

90(45) 

 

5(2.5) 

96(48) 

0.31 

1.5 

Damp 

Yes 
No 

 

78(39) 

21(10.5) 

 

90(45) 

11(5.5) 

0.04 

0.45 

Room 
ventilation 
Well vent 
Ill  vent 

Semi vent 

 

10 (5) 

40 (20) 

49(24.5) 

 

5(2.5) 

73(36.5) 

23(11.5) 

0.00 

 
 
 

- 

Table 3 shows the relationship in between 
frequency of illness and the different 
variables. Ill ventilated kitchen type, absence 
of light in room, dampness presence and 
mostly ill ventilated kitchen had significant 
role in contributing respiratory illness more 
than twice in 6 months. Most significant 
relation in between absence of room 
ventilation was seen in this study comprising 
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36.5% to have illness more than twice and 
20% less than twice. Absence of lighting 
inside the room comprised 48% where as 
almost equal percentage of 45% is seen for 
less than twice frequency of illness. Forty five 
percent of the children are affected more than 
twice and 39% are less than 2 times.   
 
Discussion 
 
Due to excessive production of smoke and 
inadequate ventilation/chimney in the kitchen, 
such houses showed more prevalence of 
respiratory problems. Practice of carrying 
children alongside while cooking was more 
seen in developing countries. Due to this 
reason the adverse effect of smoke was seen 
both in mother and children. Despite the 
knowledge about smokeless/improved chulo 
and its benefits, use of such chulos was found 
to be minimum, the main reasons being 
poverty, easily accessible firewood and coal, 
lack of proper trainees for construction of 
smokeless chulo. 
Results of this study also coincide with a 
meta-analysis of 24 studies by Dherani et al.  
produced a summary estimate of 1.78 (95% 
CI: 1.45, 2.18) for the relationship between 
household use of solid fuels (wood, dung, 
charcoal, and coal), relative to use of fuels 
considered “clean” (electricity, gas, or 
kerosene), and ALRI in children < 5 years of 
age .9 

In this study the association between absence 
of adequate lighting standard and the 
frequency of illness is significant. It means 
the frequency of respiratory illness in children 
was directly related with the bright rooms 
with adequate lights.  As found in more recent 
studies, ALRI risks of a similar magnitude 
associated with solid fuel use, our study also 
have concluded with the same results.10-11 
To our knowledge, most of the study have 
concluded that the solid fuel use was the main 
factor for respiratory illness which is also 
proven in a study done in the Dhading district, 

Nepal attributed approximately 50% of ALRI 
in children < 5 years of age to household use 
of solid fuel-burning stoves.12This results 
coincides almost with our study as the 
scenario of our country coincides comprising 
of 56%. It may be the fact that solid fuels 
basically “cow dung” are mostly used in terai 
region. In this study use of kerosene and LPG 
were less commonly found because of the 
socio- economic status of the population. As 
the study period was from February month 
during the cold season so, the exposure could 
have been for a long time. 
Our analysis also evaluated a range of 
socioeconomic factors like including parental 
occupation and education, land ownership, 
house size and construction materials, and 
house ownership which is not shown in this 
article. As we have in this study mostly 
focused on the child’s health, father’s 
occupation has no strong relationship 
nevertheless we shall not deny that absolutely. 
In a study done in Zimbawe about two-thirds 
(66%) of children lived in households using 
biomass fuels and 16% suffered from ARI 
during the 2 weeks preceding the survey 
interview13  where our study also shows near 
about results which added  the strength to our 
study. Information on ARI is based on 
mothers’ reports and no clinical 
measurements were undertaken, and smoke 
exposure was ascertained from type of fuel 
used for cooking. Although the symptomatic 
definition used here is intended to measure 
acute lower respiratory infections (ALRI) in 
children, some acute upper respiratory illness 
may have been included in the reported 
prevalence. Because it is not possible to 
separate ALRI from these data, we use the 
term ARI in this study, not ALRI. In 
developing countries such as Nepal, where 
clinical data on ARI are usually not available 
or very weak, the symptomatic definition of 
illness used here has been shown to provide a 
fairly accurate assessment of ARI in the 
population.14 Moreover, indoor air pollution 
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measurements in several developing countries 
have shown fuel type to be the best single 
indirect indicator of household pollution 
levels.15 Despite these problems in the 
measurement of smoke exposure and ARI, the 
consistency in the size of crude and adjusted 
effects of biomass fuel use on childhood ARI 
suggests a possible ‘exposure–response’ 
relationship. To validate this relationship, our 
research needs to be followed by carefully 
designed epidemiological studies, with direct 
measures of smoke exposure and clinical 
measures of ARI. Such research is important 
because a large proportion of households in 
Nepal and other developing countries rely on 
biomass fuels for household energy and ARI 
are a leading cause of ill health and death in 
young children. 
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EFFECT ON LUNG STRUCTURE, INFLAMMATORY AND 
NUTRITIONAL STATUS OF COPD PATIENTS WITH 
FIBROTIC AND PROLIFERATIVE TUBERCULOSIS  

CHANGES IN CHEST IMAGING 
 

Hridaya Bibhu Ghimire, Jian Guo Li, Zhuan Sun Yong Xun 
 

Abstract 
 
Background and objectives Tuberculosis and COPD are common diseases in developing 
countries, sharing risk factors like smoking and low socio-economic status but little is known 
about the specific relationship between tuberculosis and COPD. 
 
Methods Retrospective analysis was done. All COPD patients with either fibrotic and 
proliferative tubercular changes in chest imaging or none of the features of tuberculosis (in chest 
imaging, sputum test, skin test or history) admitted in Sun Yat- Sen Memorial Hospital, China 
from the year 2007 to 2010 were taken for the study. Clinical features along with post–
bronchodilator FEV1/FVC<70% were used as a basis for the diagnosis of COPD.  
 
Results Among 84 COPD patients with fibrotic and proliferative tuberculosis changes in chest 
imaging, 20 of them had bullae or blebs in their radiologic examination whereas only 11 of 105 
non-tuberculosis COPD cases had those features, Pearson Chi Square value=6.05, p=0.014. 
COPD patients with fibrotic and proliferative tuberculosis changes had lower blood iron, 
transferrin, albumin but higher high sensitive CRP (hsCRP) (p=0.010, 0.003, 0.010 and 0.032 
respectively) compared to non-tuberculosis COPD cases. 
 
Conclusions Fibrotic and proliferative tuberculosis changes in COPD results in greater 
inflammation and damage to lung tissue (determined by increase bullae formation, higher hsCRP 
level) with decrease in basic nutritional elements. 
 
Key words: Biochemistry, COPD, Inflammation, Lung injury, Tuberculosis 
 

Introduction 
  

COPD and tuberculosis mainly affect 
lungs and are major causes of morbidity and 
mortality worldwide. Around a third of world 
population is infected with tuberculosis, with 
about eight million new cases being reported 
every year 1. Prevalence of COPD is 
increasing. It is estimated that COPD will 
become the third-leading cause of death by 
2020 2. Both COPD and tuberculosis have 
common risk factors such as smoking and low 

socio-economic status 2, 3. So, it is necessary 
to know the relationship between tuberculosis 
and COPD. 

This study was conducted in a hospital 
of southern China where tuberculosis and 
COPD are among the most common diseases 
seen in respiratory department. Aims of this 
study were to investigate any structural 
changes in lungs as well as to assess any 
inflammatory and nutritional changes in 
COPD patients with fibrotic and proliferative 
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tuberculosis changes in chest imaging 
compared to non-tuberculosis COPD cases. 

 
Methodology 
 
Patient Selection and Data collection: This 
was a retrospective study approved by our 
hospital’s institutional review board. All the 
COPD patients either with fibrotic and 
proliferative tuberculosis changes in chest 
imaging or none of the features of 
tuberculosis (in imaging, sputum test, skin 
test or history) from the year 2007 to 2010 
were taken for the study. Diagnosis of COPD 
was confirmed by the clinical features and 
post-bronchodilator FEV1/FVC less than 70%. 
These patients were admitted in respiratory 
department due to acute exacerbation of 
COPD. Among these 189 COPD patients; 84 
of them had fibrotic and proliferative 
tubercular changes in chest imaging with 
negative tubercular sputum smear test and 
PPD value less than 10mm whereas rest 105 
of them had all these three tests negative.  

There was no statistical difference in age 
and pack year between COPD patients with 
fibrotic and proliferative tuberculosis changes 
compared to non-tuberculosis COPD cases. 
Average age of COPD patients with 
tubercular changes was 75(69-79) years old 
compared to 72(67-77) years old in non-
tuberculosis COPD cases, p=0.076. Average 
smoking pack-years in tuberculosis group was 
40(30-50) compared to 40 (20-60) in non-
tuberculosis group, p=0.537. There was also 
no statistical difference in gender in between 
the two groups, Pearson Chi-square value 
being 3.188, p=0.074 (as shown in table 1). 
 
Table 1. Baseline parameters of the COPD 

patients in our study 
Parameters  Tuberculosis   Non-

tuberculosis 
p 
value 

Number 84 105  

Gender(male: 
female) 

72:12 79:26 0.149 

Age  75(69-
79)years 

72(67-
77)years 

0.076 

Smoking 40(30-
50)pack-year 

40(20-
60)pack-
year 

0.537 

 
 Exclusion Criteria: COPD patients 
with active tuberculosis, occupational lung 
diseases, asthma, any part of the documented 
cancer, liver and kidney diseases were all 
excluded in this study.   
Statistics: SPSS 16 was used for the analysis. 
Normality test was done and normal cases 
were analyzed with independent sample t-test 
whereas Mann-Whitney test was done for 
those not following normal distribution. Chi-
square test was used for qualitative data.  A p 
value of <0.05 was considered to be 
statistically significant. 
 
Results 
 
 Comparison of bullae or blebs 
formation in COPD patients with proliferative 
tuberculosis changes compared to non-
tuberculosis COPD cases. Out of 84 COPD 
patients with fibrotic and proliferative 
tuberculosis changes in chest imaging, 20 
(23.8%) of them had significant bullae or 
blebs in their chest images. But in case of 105 
non-tuberculosis COPD cases, obvious bullae 
were seen only on 11 patients (10.5%) in their 
chest imaging. Chi Square test was done to 
compare the incidence of bullae in two groups 
and it was found that COPD patients with 
fibrotic and proliferative tuberculosis changes 
in chest imaging had higher incidence of 
bullae or blebs compared to non-tuberculosis 
COPD cases, with Pearson Chi Square value 
of 6.05, p=0.014. 
 Comparing inflammatory and 
nutritional status in COPD patients with 
fibrotic and proliferative tuberculosis changes 
compared to non-tuberculosis COPD case. 
While investigating the difference in Hb, high 
sensitive CRP (hsCRP), calcium, albumin, 
iron, transferrin between COPD patients with 



Original Article  Imaging Changes in Tuberculosis 

Journal of Nobel Medical College Vol. 3, No.1 Issue 5 42 

fibrotic and proliferative tuberculosis changes 
and non-tuberculosis COPD cases, we first 
did normality test. Those following normal 
distribution were done independent sample t-
test to find out the difference, and the result 
showed statistical difference in blood albumin 
(37.7±3.6 g/L vs. 39.0±3.1 g/L, p=0.010) and 
transferrin (1.82±0.36 g/L vs. 1.97±0.34 g/L, 
p=0.003) in tuberculosis group compared to  
non-tuberculosis COPD patients. Mann-
Whitney non-parametric test was done for 
those not following normal distribution. 
Result showed statistical difference in hsCRP 
{21.1(4.9-80.5) mg/L vs. 10.3(2.3-44.3) mg/L, 
p=0.032}, blood iron {8.8(5.6- 17.3) μmol/L 
vs. 12.2 (8.0-17.3) μmol/L, p=0.010} in 
COPD patients with fibrotic and proliferative 
tuberculosis changes in chest imaging 
compared to non-tuberculosis COPD cases 
(shown in table 2).  
Table 2: Inflammatory and nutritional markers in 
two different COPD groups 

Parameters Non 
Tuberculosis 

Tuberculosis p 
value

hsCRP *        10.3(2.3-
44.3)mg/L 

21.1(4.9-
80.5)mg/L    

0.032 

Iron 12.2(8.0-
17.3)μmol/L 

8.8(5.6-17.3) 
μmol/L 

0.010 

Albumin 39.0±3.1g/L 37.7±3.6g/L 0.010 
Calcium 2.22(2.10-

2.30)mmol/L 
2.20(2.07-
2.30)mmol/L 

0.227 

Hb 133(122-
140)g/L 

132(122-
141)g/L 

0.949 

Transferrin 1.97± 0.34 g/L 1.82± 0.36 g/L 0.003 
*hsCRP: high sensitive CRP 

 
Discussion 
 
 Structural changes of lung in COPD 
patients with fibrotic and proliferative 
tuberculosis changes compared to non-
tuberculosis COPD patients. 
 In this study, there was higher 
incidence of bullae or blebs in COPD patients 
with fibrotic and proliferative tuberculosis 
changes in chest imaging compared to non-
tuberculosis COPD individuals, Pearson Chi 
square value 6.05, p=0.014.Tuberculosis can 
increase the activity of matrix 

metalloproteinase (MMP) enzymes, similar to 
that done by smoke exposure, thereby 
damaging the lung tissue 4. Increase in 
activity of MMP enzymes results in 
destruction of collagen and other internal 
structures of lung parenchyma. This may 
result in increased formation of bullae in these 
groups. Tuberculosis results in scarring of 
lung tissue and thereby pulls the normal lung 
tissue towards affected part. This can be the 
pathological mechanism for increase in bullae 
formation in tuberculosis infected COPD 
patients. 
 Inflammation and nutritional 
derangement in COPD patients with 
pulmonary tuberculosis. 
 To best of our knowledge, this is the 
first study evaluating inflammation and 
nutritional status in COPD patients with 
fibrotic and proliferative tuberculosis changes 
in chest imaging compared to non-
tuberculosis COPD cases. It was found that 
COPD patients with pulmonary tuberculosis 
infection had higher hsCRP but lower blood 
iron, albumin, and transferrin compared to 
COPD patients without tuberculosis. 
 CRP is an acute phase protein 
produced by liver under the influence of IL in 
response to injury or tissue damage. A high 
sensitivity CRP (hsCRP) measures even low 
level of CRP. Circulating CRP levels are 
elevated in blood of stable COPD patients 5. 
CRP is also used to predict the prognosis in 
terms of hazard ratios for hospitalization and 
death from COPD 6. In this study, higher 
hsCRP value in COPD patients with fibrotic 
and proliferative tubercular changes in chest 
imaging than COPD patients without 
pulmonary tuberculosis suggests that there 
can be greater damage to lung and can have 
more severe form of COPD leading to poorer 
prognosis in the former subtype. 
 In this study, it was found that COPD 
patients with fibrotic and proliferative 
tubercular changes in chest imaging had 
lower blood iron and transferrin value 
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compared to COPD patients without 
tuberculosis. This can be the scenario of 
chronic illness. Ratledge had described the 
role of iron in the pathogenesis of tuberculosis 
7.  Host tries to limit infection by lowering 
iron. But pathogens adapt by increasing the 
expression of virulence factors and cause 
damage to the host. Administration of iron in 
this condition is unfavourable, as increased 
availability of iron can help the bacteria to 
multiply. Lower blood iron in COPD patients 
with proliferative tuberculosis changes can 
have some protective role in preventing the 
conversion of this old tuberculosis into active 
form or it can be due to metabolism of iron in 
chronic disease. Large scale study is needed 
to confirm the role of iron in tuberculosis 
infected COPD patients.  
 Levels of transferrin decreases in 
inflammation 8 and is referred as a negative 
acute phase reactant. Although transferrin is 
the principal iron binding protein in serum, it 
is also present in airway mucosa and alveolar 
lining fluids 9. Transferrin functions as an 
antioxidant by tightly binding extracellular 
iron and thereby inhibiting oxidant induced 
lipid peroxidation both in serum and lower 
respiratory tract 10, 11. It may also have 
important antibacterial effects in lower 
respiratory tract by sequestering iron that is 
needed for bacterial multiplication 12. 
Decrease in transferrin level in COPD 
patients with fibrotic and proliferative 
tuberculosis changes compared to non-
tuberculosis COPD cases can therefore point 
out that there is greater inflammation ongoing 
in these former patients. 
 Some studies had shown that there is 
reduced serum albumin in patient with active 
tuberculosis 13-15. Little is known about 
albumin level in patients with radiologic 
features of old pulmonary tuberculosis. Ugur 
et al reported that serum albumin decreased 
with decline in lung function 16. Like 
transferrin, albumin level decreases during 
inflammation and is also referred as negative 

acute phase reactant 8. In this study, it is found 
that COPD patients with fibrotic and 
proliferative tuberculosis changes in their 
chest imaging had lower blood albumin value 
compared to COPD patients without 
tuberculosis. This finding may be due to 
greater damage in lung leading to more severe 
inflammation in tuberculosis infected group. 
 COPD phenotype is a hot topic in 
recent literatures. It is considered that COPD 
patient with fibrotic and proliferative 
tuberculosis changes in chest imaging should 
be recognized as a new phenotype and should 
be treated with great caution, as the use of 
inhaled corticosteroid (as an anti-
inflammatory treatment) in this subtype 
carries certain risk of conversion of old 
tuberculosis into active form. Whether to treat 
COPD patient with fibrotic and proliferative 
tuberculosis changes in chest imaging with 
anti-tuberculosis therapy is also of great 
concern, making this phenotype to be given 
greater emphasis in coming days.  
 In conclusion, COPD patients with 
fibrotic and proliferative tuberculosis changes 
in chest imaging had greater inflammation 
and damage to lung tissue (determined by 
increase bullae formation, higher hsCRP level) 
with decrease in basic nutritional elements 
compared to non-tuberculosis COPD cases. 
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Abstract 
The child development is a dynamic process that utilizes the genetic potential of the baby to 
achieve full potential within the context of available environment. Throughout the world, there 
are growing concerns about developmental, behavioural, social and emotional wellbeing of 
children. The management of these issues is possible only with an organized approach through a 
multidisciplinary team 
 
Objective:  
To estimate the prevalence of developmental and behavioral disorders in children. 
 
Method:  
Data were collected from primary caregivers of children presented to a developmental and 
behavioral pediatrics clinic over a period of 12 months. Standard screening and assessment tools 
like Strength and Difficulty Questionnaire (SDQ), Spence anxiety scale and Vanderbilt rating 
scale for ADHD were used. Cases were referred to the Psychiatrist, psychologist, speech 
therapist and physiotherapist for assessment and management when needed. 
 
Results: 
A total of 85 children with developmental problems presented to our clinic which gives clinic 
prevalence of 8.5%. There were 51 (60%) of male and 34 (40%) of female. The majority of these 
children were from Morang district 39 (46%), Sunsari district 13 (15%) and Jhapa District 9 
(10.6%). The most common diagnosis were speech and language delay (22.4%), behavioral 
problems 21.2%, Anxiety disorders 18.8% , cerebral palsy 14.1% and Global developmental 
delay of 11.8% and  several others. The highest number of children i.e 27 (31.8%), were referred 
to the psychologist/Psychiatrist followed by speech therapist 25 (29.4%)  and  physiotherapist 
21(24.7%). Behavioral modification strategies and CBT were provided to children.  
 
Key words: Developmental and behavioral problems, anxiety disorders, Depression, Cognitive 
behavioral therapy, Behavioral modification strategies. 
 
Introduction 
 
The child development is a dynamic process 
that utilizes the genetic potential of the baby 
to achieve full potential within the context of 
available environment. Throughout the world, 
there are growing concerns about 

developmental, behavioural, social and 
emotional wellbeing of children.1 One of the  
multicentre study done in 5 developing 
country including India found  the  prevalence 
of self-reported mental health problem as high 
as 10.5% with conduct and emotional 
problems being most common.2 Now, all the 
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pediatricians have crucial role to play in early 
diagnosis and management of developmental 
and behavioral problems in children because 
they have high prevalence in our region.  The 
management of these issues is possible only 
with an organized approach through a 
multidisciplinary team.  
 
Objective 
To estimate the prevalence of developmental 
and behavioral disorders in children. 
 
Method 
 
Data for this study were collected during 
interviews with primary caregivers of children 
presented to a developmental and behavioral 
pediatrics clinic at the Nobel Medical College 
over a period of 12 months. Information was   
also received from the child as appropriate. 
We used standard screening and assessment 
tools like Strength and Difficulty 
Questionnaire (SDQ), Spence anxiety scale 
and Vanderbilt ADHD rating scale. Cases 
were to the Psychiatrist, psychologist, speech 
therapist and physiotherapist for assessment 
and management when needed. 
The final diagnosis after complete assessment 
was entered into the database and result was 
analyzed using standard software (SPSS 16.1) 
using the Strength and Difficulties 
Questionnaire (SDQ). The SDQ is an 
instrument that has been widely  used to 
assess mental health problems, emotional and 
behavioral problems and strength among 
children and adolescents3. The final 
conclusion on the presence or absence  of 
mental health problems as measured by SDQ 
is ideally computed from the combined 
reports from parents, teachers, and self-report 
by child4. However, self reports may be 
sufficient screening tool for adolescents aged 
11 years or older5. 
 
Spence anxiety scale 
The Spence Children's Anxiety Scale was 

developed to assess the severity of anxiety 
symptoms broadly in line with the dimensions 
of anxiety disorder proposed by the DSM-IV. 
The scale assesses six domains of anxiety 
including generalized anxiety, 
panic/agoraphobia, social phobia, separation 
anxiety, obsessive compulsive disorder and 
physical injury fears. This measure consists of 
44 items; of which 38 reflect specific 
symptoms of anxiety and 6 relate to positive, 
filler items to reduce negative response bias.  
Vanderbilt ADHD rating scale 
This rating scale  includes the 18 ADHD 
symptoms described in DSM-IV , which are 
rated on a 4-point likert scale(0-3) that 
indicates whether each ADHD symptom 
occurs never(score of 0), occasionally(score 
of 1), often(score of 2) or very often(score of 
3). Diagnosis is made based on DSM-IV 
criteria. It has 9 items that assess inattentive 
symptoms and 9 items that assess hyperactive 
and impulsive symptoms. The ADHS Rating 
Scale has been developed and standardized as 
a rating scale for children.  
 
Result 

Table1: Demographic characteristics of 
Study population 

Variable N=85(100%)
Gender 
    Male 
    Female 

 
51(60%) 
34(40%) 

Type of family 
Nuclear family 
Joint family 
Extended/separated family 

 
41(48%) 
37(43.5%) 
   7(8.5%) 

 
As shown in Table 1. There were 85 children 
presented to the hospital which gives clinic 
prevalence of developmental and behavioral 
pediatrics problem among children of 
8.5%.The mean age of participants in this 
study was 6 years. Among the participants, 
male and female children were 51 (60%) and 
34 (40%) respectively. The majority of these 
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children were from Morang district 39 (46%) 
Sunsari district 13 (15%), Jhapa district 9 
(10.6%) and 7 (8.2%) were from India. Rest 
of the children were from Bhojpur, 
Dhangadhi, Ilam, khotang, Okhaldhunga, 
Sankhuwasabha, Siraha, Saptari, Terhathum 
and Udaypur that made total of 17 (20%). 
Among those children, 37 (43.5%) of them 
were from Joint family, 41 (48%) from 
nuclear family and rest were from extended 
family and separated parents. 
In this study , 19 (22.4%) of participants had 
Language and speech delay, 18 (21.1%) had 
behavioral problems , 16 (18.8%) had anxiety 
disorder , 14 (16.5%) had Enuresis, 12 
(14.1%) had cerebral palsy, 12 ( 14%) had 
intellectual disability including learning 
difficulties, 10 (11.8%) had seizure disorder, 
10 (11.8%) had Global developmental 
Delay(GDD), 9 (10.6%)  children had Autism 
Spectrum Disorder(ASD), 8 ( 10%) had 
ADHD,  7 (8.2%) had adjustment problem,4 
(4.7%) had depression,12 (14.1%) had 
cerebral palsy, 8 (9.4%) had conversion 
disorder, 7 (8.2%) each had Recurrent 
abdominal pain and Tics. There were only 
3.5% cases of child abuse and 4 (5.9%) had 
suicidal ideation. Table 2, shows the data 
about referral of patients to various 
Departments.  

Table 2: Diagnosis using different tools 
And clinical evaluation 

Diagnosis Number 
(percentage) 

Speech and language 
problems 

19(22.4%) 

Behavioral problems 18(21.2%) 
Anxiety disorders 16(18.8%) 
Enuresis 14(16.5%)   
Cerebral Palsy  12(14.1%) 
Intellectual disability 
including learning 
difficulties 

12(14%) 

Seizure disorder 10(11.8%) 
Global Developmental 
delay 

 10(11.8%) 

Autism Spectrum 
disorder(ASD) 

  9(10.6%) 

Attention Deficit Hyper 
activity Disorder 

   8(10%) 

Conversion disorder     8(10%) 
Adjustment problem    7(8.2%) 
Recurrent abdominal 
pain 

   7(8.2%) 

Tics    7(8.2%) 
Child abuse     3(3.5%) 
Suicidal ideation      5(6%) 

The highest number of children i.e 27 
(31.8%), were referred to the 
psychologist/Psychiatrist  followed  by  
speech therapist 25 (29.4%) , physiotherapist 
21 (24.7%), Otorhinolaryngologist 12 
(14.11%) and Ophthalmologist 8 (9.4%). 
Table 3, shows the analyzed data regarding 
the intervention services provided to those 
children. Behavioral modification strategies 
were provided to 14 (16.4%) and Cognitive 
behavioral therapy were provided to 13 (15%) 
children.  
Table 3: Professionals involved in the care 

of children 
Professional Number of cases 

seen(percentage) 
Psychiatrist/Psycholog
ist 

27(31.8%) 

Speech pathologist  25(29.4%) 
Physiotherapist  21(24.7%) 
Otorhinolaryngologist  12(14.11%) 
Ophthalmologist  8 (9.4%) 

 
Discussion 
 
Over the past decades the public health 
relevance of mental health conditions in 
children and adolescents has been of growing 
concern for everyone6. In this study the 
prevalence of developmental- behavioral 
problems in children is 8.5 % which is 
comparable to the study done in another 
multicentre study done in 5 developing 
country including India found  the  prevalence 
of self –reported mental health problem as 
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high as 10.5% with conduct and emotional 
problems being most common².  
Speech and language problem was found to 
be  the most common problem which was 
25.8%, followed by behavioral problem 
21.2%, anxiety disorder of 18.8% and 
cerebral palsy of 14.1% .These findings are 
comparable to the findings of a study  done in 
India by Nair et al7. In a  study, based in a 
rural, socio-economically disadvantaged area 
of South Africa, aimed to examine the 
prevalence of children's psychological 
problems found the prevalence of 
anxiety/depression being 14% and this study 
has higher prevalence(18.8%) than this study 
which may be due to undue stress in school 
and home environment8. There is a consensus 
opinion that children and adolescents living 
with adversities and the experience of 
psychosocial difficulties are more vulnerable 
to have psychological and behavioral 
problems. But these inferences are mostly 
taken from the researches done in affluent and 
developed countries9-11. 

The prevalence of Attention Deficit 
Hyperactivity Disorder (ADHD ) was  
reported to be 10% which is  comparable to 
one of the study conducted by national center 
for health statistics in the year 2007 in USA 
where parent reported diagnosed prevalence 
of ADHD for all the children ages 6-17 years 
was 8.2% (95%CI 7.7-8.7)12. Another study 
done in Mumbai ,India in preschool children 
and the prevalence was noted to be 12.2%13. 

In this study 10 % of children were 
diagnosed with Autism spectrum disorder 
which is higher than the findings of US 
Centre for Disease Control (CDC) reporting 
that the autism prevalence rate in 2008 in 8-
year-old US children was 1 in 8814. The 
Prevalence of conversion disorder is lower in 
our study10% vs 14.3% in the study done at 
Institute of Medicine, Teaching hospital  by 
Chapagain ,Manisha et al15. The recurrent 
abdominal pain was found in 8.2% 0f children 
which is lower than the findings from a  large, 

population-based, cohort study, (The Avon 
Longitudinal Study of Parents And Children 
where prevalence  RAP was found to be 
11.8% of  6 years old children16. 
Developmental-Behavioral pediatrics  (DBP) 
practice relies heavily on a team approach to 
blend pediatrics, mental health, and allied 
health that includes psychologist, speech 
therapist , physiotherapist and occupational 
therapist17.  In this study we referred very 
high number of cases 27 (31.8%) to 
psychologist and 23 (25.8%) to the speech 
therapist. In a study done among  Australian 
pediatrician , it was noted that their 
management  choices included referral to a 
multidisciplinary team (16%), referral 
elsewhere (10%) and manage alone (7%)18. 
The higher rate of referral in our center is 
probably due to higher prevalence of cases of 
anxiety disorders, behavioral problems, 
Speech and language delay. 

The adequate functional development 
of children during infancy and early 
childhood period reflects the potential for the 
central nervous system of children for later 
development. Hence early detection of these 
problems and appropriate early intervention 
will improve the outcomes of children with 
developmental impairments19. Counseling 
services was offered to the parents, speech 
therapy and physiotherapy for the children 
who needed these services. Behavioral 
modification strategies were suggested to 
16.4% of children with behavioral problems 
.There is plenty of evidence to support that 
cognitive behavioral therapy is a very 
important modality of management of anxiety 
disorders and depressive illness. In this study 
21.2% 0f children received Cognitive 
behavioral therapy provided by a clinical 
psychologist. 
 
Conclusion 
 
In the context of having limited data about 
developmental and behavioral pediatrics 



Original Article   Behavioral Problems Among Children 

Journal of Nobel Medical College Vol.3, No.1 Issue 5 49  

problem in Nepali Children, this study has 
added some data in this area. It has also 
highlighted the need for pediatricians to be 
aware of these problems and develop 
pragmatic approach to such problems through 
multi-disciplinary team involvement. Further 
multi center researches are needed to have the 
estimation of burden of such problems in our 
country.  
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FACTORS AFFECTING HEALTH SEEKING BEHAVIOR OF 
SENIOR CITIZENS OF DHARAN 

 
Dewa Adhikari and Dagendra Prasad Rijal 

 
Abstract  
 
Objectives: To determine the health status and the factors affecting health seeking behavior of 
the senior citizens aged 60years and above.  
 
Materials and methods: A descriptive cross-sectional study based on household survey was 
adapted. The sample consisted 400 senior citizens resident of Dharan. Simple random sampling 
technique was employed to select the study subject.  Individuals were interviewed through self- 
developed semi-structured pre-tested questionnaires. Descriptive and inferential statistics (chi-
squire test) were used.  
 
Results: Among 400 respondents, the most frequently reported illness were 
hypertension(29.3%), diabetes mellitus(8.3%), arthritis/joint pain(24.8%), eye problems(19.0%), 
hearing problems(3.3%), oral health problems(17.5%), digestive system problems(17.8%), 
respiratory problems(11.0%), heart disease(3.8%), renal problem(5.3%), skin diseases(7.5%), 
tuberculosis(3.0%), liver disease(3.0%), mental illness(5.75%),fracture(1.0%), Gynecological 
problems(7.3%)  and male genital (6.3%) problems were also noted. Faith healers were the first 
treatment choice (97.2%) irrespective of age, gender or ethnicity. After that they visited BPKIHS 
(36.3%), private practitioner (26.3%), self-treatment (11.3%) and self-drug-use (6.8%). Half of 
the respondents utilized formal health institutions only in major chronic conditions. Poverty 
emerged as a major determinant of health seeking behavior and treatment was considered waste 
of money (indirect effect 64%) and lack of money (35 .5%) followed by poor attitude of health 
worker (41%)  
 
Key Words: Senior Citizens, Mental Illness, Liver diseases, Arthritis  
 

Introduction 
 
Aging is a natural process.1 with reduced 
ability to generate resources, the elderly lack 
basic needs that affect their health status and 
health seeking behavior. Attribution of ill 
health to ageing, low economic status and 
negative attitude of health workers towards 
the care of the elderly are some of the factors 
associated with delay in seeking health care.2  
 There has been a global rise in the 
population of elderly over past 20 years. The 
developed countries are now having 16-20% 

of their population above the age of 65 years. 
The most rapid increase is expected between 
the years 2010 and 2030, when the ‘baby 
boom’ generation reaches age 65. By 2030, 
there would be about 70 million elderly; they 
would represent 20% of the population.3 

In Nepal 6.5% are elderly of the total 
population, increasing faster than population 
growth rate.4 In Sunsari District 35079 are 
elderly People or 5.6 % of the total 
population. The total population of Dharan is 
95,332 and 5.7% of the population are above 
60 years of age.5 
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Health status of older people possesses 
unique challenges because of the multiple 
dimensions that influence with passing the 
age. Old age is not a disease in itself, but it 
becomes a problem when the obvious 
physical mental changes brought by the 
advancing age and make them unable to do 
their own basic things.6 Prevalence of disease 
rises with the lengthening of the life span and 
increasing availability of high technical 
medical care. Older adults have at least one 
chronic condition and many have multiple 
conditions. The most frequently occurring 
conditions from 2000 to 2001 period were 
hypertension (49.2%), arthritis (36.1%), heart 
disease (31.1%), cancer (20%), sinusitis 
(15.1%), and diabetes.7 
 WHO defines Health as a state of 
complete physical, mental and social as well as 
spiritual well being not merely the absence of 
disease and infirmity.1 Oxford Learner’s 
dictionary defines Seeking means having, doing, 
looking etc. and Behaviour means habit, 
performance, culturally and socially motivated 
activities. Health Seeking Behaviour is a usual 
habit of the people of a community that is 
resulted by the interaction and balance between 
health needs, health resources, and socio-
economic, cultural as well as political and 
national / international contextual factors. 
Strategic policy formation in all health care 
systems should be based on information relating 
to health promoting and should be based on 
information relating to health promoting and 
seeking behaviour and the factors affecting 
these behaviours. The factors affecting the 
health seeking behaviours are seen in various 
contexts: physical, socio-economic, cultural and 
political. Therefore, the utilization of a health 
care system, public or private, formal or non-
formal, may depend on socio-demographic 
factors, social structures, level of education, 
cultural beliefs and practices, gender 
discrimination, status of women, economic and 
political systems environmental conditions, and 
the disease pattern and health care system itself.  

Methods 
 
This was a descriptive cross-sectional study 
design based on house hold survey of Dharan 
municipality, ward No. 3,4,7,8,9,11,13,15,16 
and 18. Study population was Senior citizen of 
60 years and above residing in Dharan 
Municipality.  Both male and female senior 
citizens were interviewed. Senior citizens who 
did not agree for the interview were excluded 
from the study. Sample was 400 individuals 
(10% of the elderly) which targets at least 20% 
of the population having health seeking 
behaviour among senior citizens of Dharan 
Municipality, considering 20% of permissible 
error.    
From 19 wards of Dharan Municipality, 10 
wards were selected through simple random 
sampling lottery method (non- replacement). As 
the population in 10 wards of Dharan are 
heterogeneously distributed a total number of 
2489 old aged person were proportionately 
allocated to each ward. The number of sample 
(400) from each   ward was calculated by.  
           n  
nh = --- Nh,  here h = selected 10 wards and n= 
require sample size (400)    
 N  
N = total population of 60+ age (2489) of the 
selected ten wards, Nh= 60+ population of hth 

ward 
First house was selected by the pen rotating tip 
direction way with simple random sampling. 
The old age persons were interviewed till the 
number of samples been collected.  If the 
selected first house did not belong to any 
member of the geriatric age, this house was 
excluded and again next selection was made. 
Data was obtained by face to face interview 
technique using semi- structured questionnaire. 
Health problem was found out as reported by 
the subject or respondent.  
The collected data were edited and value of 
every variable was coded by manually before 
computer entry. Data were entered in Microsoft 
Excel and then analyzed by means of statistical 
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package for social sciences (SPSS) 11.5 version 
for window. Findings were presented with 
suitable charts, graphs and frequency tables. 
The Chi-squire test was used to identify the 
association of health seeking behaviour and 
various factors. 
 
Ethical Consideration 
 
This study was conducted after the approval of 
concerned authority from college of Nursing 
BPKIHS Dharan and from the authority of 
Dharan municipality. The data was collected 
after obtaining an informed consent and without 
any compulsion.  A high degree of 
confidentiality of the personal data was 
maintained.  
 
Results  
 
A total number of 400 senior citizens 
participated in this survey. Out of which 201 
(50.3%) were males and 199(49.8%) were 
females. The age of subjects was categorized 
in to six groups as: 60-64(28male +45, 
female=73), 65-69(55 male+62 female=117), 
70-74(45 male+46 female), 75-79(21male 
+45 female=66), and 80-84(16male 
+9female=25) and above 85(12male +16 
female=28). Age differences range from 60 to 
99, mean age was 70.65 and the standard 
deviation was ±7.353. 
Table 1. Prevalence of reported health 
problems of the respondents for last one 
year 
Characterist
ics 

Categories 
Frequen
cy 

Percen
tage % 

Health 
problem 

 

Hypertension 117 29.3 
Diabetes 
Mellitus 

33 8.3 

Arthritis/Joint 
pain 

99 24.8 

Eye Problems 76 19.0 
Hearing 
Problems 

13 3.3 

Oral health 
Problems 

70 17.5 

GIT Problems 71 17.8 
Respiratory 
Problems 

44 11.0 

Heart Disease 15 3.8 
Renal problem 21 5.3 

Skin Disease 30 7.5 
Tuberculosis(
TB) 12 3.0 

Liver Disease 12 3.0 

Mental Illness 23 5.27 
Fracture 4 1.0 
Fever/ fatigue  29 7.3 
 Genital 
diseases  

25 6.3 

 
* The percentage was not equal to 100 
because of multiple responses Table 1, shows 
the distribution of respondents by illness for 
last one year. The frequently reported 
illnesses were hypertension in 117 (29.3%), 
diabetes mellitus in 33(8.3%), arthritis/joint 
pain 99(24.8%), eye problems in76(19.0%), 
hearing problems in13 (3.3%), oral- dental 
health problems in 70(17.5%), GIT problems 
in 71(9.7%), respiratory problems in 
44(11.0%), heart disease in 15(3.8%), renal 
problem 21(5.3%), skin disease in 30(7.5%), 
tuberculosis in 12(3.0%), liver disease in 12 
(3.0%), mental illness in  23(5.27%), fracture 
in 4(1.0%), Fever/ fatigue in 29 (7.3%) and  
genital problems/diseases in 25 (6.3%). 
 
Health seeking behavior of the respondents  
Table 2. Types of first approach of seeking 
health for the reported illness and faith of the 
respondents on traditional healer                   

Characteristi
cs 

Categories 
Frequen

cy 
(n= 400) 

Percenta
ge (%) 

Faith on 

Dhami/ 
Jhakri 

101 25.3 

Pandit/ 
Lama/Guvaj
u 

47 11.8 

Astrologer 64 16.0 
Mata/ Budhi 
baju 33 8.3 

Pitri/Kulpoo 115 28.8 
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ja 
Pray about 
it at 
church/masj
id 

29 7.3 

None 11 2.8 
 
Table 2. shows most of the respondents 
97.2% were used to seek help for their health 
problems first time from different categories 
of faith healer. Dhami/ Jhakri (25.3%), 
Pandit/ Lama/Guvaju (11.8%), Astrologer 
(16.0%), Mata/ Budhi baju (8.3%), 
Pitri/Kulpooja  (28.8%) and Pray about it at 
church/masjid (7.3%). 
 
Table 3. Distribution of health care 
utilization for reported illness among the 
senior citizens. 

Characteris
tics 

Categories 
Freque

ncy 
Percent
age % 

Health 
seeking 
behaviour 

Self treatment 45 11.3 
Private 
practitioner/nu
rsing home 

105 26.3 

Drug over 
counter 

84 21 

BPKIHS 145 36.3 
HP/SHP/GON 
hospital/welfar
e 

13 3.2% 

Alternative 
medicine 
(Baidya) 

8 2.0 

 
Table 3: The pattern of health seeking habits 
was evaluated using numerical codes. The 
subjects opting for: self treatment during 
illness was 45(11.3%), visit to a private 
practitioner/ nursing home was 105(26.3%), 
used of drug over counter from nearest 
pharmacy 84(21%), visited to BPKIHS 
Hospital was 145(36.3%), visited to health 
post/subhealth post/Government 
hospital/welfare was 13(3.2%), visited to 
alternative medicine  was 8(2.%). 
 

                         
 
Fig. 1: Percentage distribution of factors 
hindering for utilization of the health care 
facilities  
 
Fig. 1: shows reasons for not seeking the 
health care facility were 142(35.5%) 
respondents denied for the health care due to 
poverty and lack of money, ignorance due to 
old age were 256 (64.0%),  164(41%) 
complained about the poor attitude of health 
care workers towards their health needs and 
treatment, 101(25.3%) complained the facility 
is too far/ too much work to do at home , 
107(26.8%) were too crowd and avoided due 
to lengthy process to get treated and 
104(26%), said that other centers had better 
treatment facility. Nobody to take me to 
hospital 39(9.8) and trust on god for healing 
were 32 (8%). 
 
Table 4. Association between socio- 
economic factors and health service 
utilization practice of the respondents (n= 
400) 

Characterist
ics 

Categori
es 

Utilization  
P 

Valu
e 

Yes 
(n=27

1) 

No 
(n=12

9) 

Occupation 
of respondent 

House 
hold 
work 

126 61 

<0.20
3 

Agricultu
re 

52 17 

Business 51 23 
unskilled 
Labour/ 
Skilled 
worker/ 
Service 

28 14 

35.5 64
9.8 25.3 41

8 26.8 26
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Social 
work 

14 14 

Other sources 
of  income 

Own 
property 

94 26 

 
<0.00

3 

Depende
nt on 
care taker 

75 35 

Old age 
incentive 

45 32 

Retireme
nt 
pension 

38 24 

Supporte
d by 
children  

18 7 

Social 
support  

1 5 

Family 
income 
/month 

Up to 
5000 

78 43 

<0.01
0 

5001 
to10000 

193 47 

Above 
10000 62 26 

Education 

Illiterate 167 81 

<0.45
9 

Informal 32 57 
Primary  14 14 
Secondar
y and 
higher  

19 16 

*Chi-squire test *significant at <0.05  
Table 4: depicts that the occupational status of 
respondents was not found significant 
(p=0.199) for utilization of health service, 
whereas other sources of income were highly 
significant (p =0.003). Occupation of the 
respondents and care taker were not associated 
with health seeking practices. Factors affecting 
health seeking is associated with per-capita 
income of the respondent and their family 
member (p =0.01) was highly significant at 
95% confidence interval. The relationship 
between the non utilization of health service and 
educational status of the respondents was not 
statistically significant (p=0.459) between 
health service utilization and not utilization.  
 
Table 5. Association between perception of 
respondents towards illness and reason for 
choosing heath seeking practices                                                                 
(n= 400)                                                                   

Charact
eristics 

Categories 

Utilization  
P 

val
ue 

 
 

Yes 
(n=
271) 

No  
(n=
129) 

Disease 
conditio
ns or 
severity 
of 
diseases 

Only after not 
responding other 
treatment 

58 29 
 

<0.
001 

Only in emergency 
conditions 

109 4 

Only in major 
chronic diseases 

104 96 

Number 
of 
disessea
s  

Single  105 64 
<0.
035 

Two  113 36 
Three  44 21 ≥ Four  9 8 

Source 
of 
informat
ion for 
seeking 
help 

Health personal 70 5 

 
 

<0.
001 

Family member 28 16 
Friends 57 43 
Media(F/M, Radio, 
Television, News 
paper) 

99 15 

Faith healers 60 7 

Reason 
for 
choosing  
seeking 
help 

Better treatment/ 
specialty service 

145 7 

<0.
001 

Accessible/accepta
ble/affordable/ 
short waiting hour 

97 32 

Others  38 81 
*Chi-squire test *significant at <0.05 

Table 5: shows that severity of illness was 
significantly associated (p=<0.001) with 
health service utilization and non utilization 
that (96.4%) of the respondents visited formal 
health institution only in emergency condition 
followed by (52%) visited only in major 
chronic condition. Number of disease was 
also statistically significant (p=<0.035) that 
majority of the respondents (75.8%) visited 
health facility with having number two 
diseases as compared to the respondents seek 
their health problems equally i.e. 52% from 
formal and non formal health facility with 
having ≥four diseases.    Source of 
information for seeking help was significantly 
associated (p=<0.001) that most of the 
respondents (93%) were utilized health 
facility as getting information by the health 
personal and 89.5% get information by faith 
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healer as compared to 66.3% utilized health 
service as suggested by the family member.  
Reason for choice of health care facilities 
were strongly significant (p =<0.001) between 
utilization and non utilization of the formal 
health institution was most of the 
respondents(95.3%)visited for better 
treatment as compared to the respondents 
(31%) visited for other reason at the formal 
health institution.  
Table 6: Association between knowledge 
about availability of health facilities and 
health seeking behavior  

Characte
ristics 

Categ
ories 

Utilization P 
Yes  

(No=2
71) 

No 
(No=1

29) 
value 

Available 
health 
facilities 

No 163 
(62%) 

101(38
%)  

<0.0
01* Yes 108 

(80%) 
28 

(20%) 

Types of 
health 
facilities 

Privat
e 

38 
(72%) 

15 
(28%) 

 
<0.0

31 

Gover
nment
al / 
BPKI
HS 

70 
(84.4) 

13 
(15.6%

) 

Distance 
of nearest 
health  
facility 

<30 
minute
s 

87 
(84.5% 

16 
(15.5%

)  
<0.0
01* >30 

minute
s 

184(63.
2%) 

113 
(36.8%

) 
* Chi squire test *significant at <0.05 
Evaluation of the knowledge of the existing 
health services to the senior citizen such as 
subsidized treatment, old age allowance, free 
treatment, less waiting hours, preservation of 
hospital beds in the Government health services 
table 15 shows the higher proportion (80%) of 
health service utilization was found among the 
respondent   who had knowledge about health 
facility as compared to the respondents who had 
not knowledge (62%). The association was 
strongly significant (p= 0.001). Regarding the 
knowledge about available health facility most of 
the respondent (84.4%) utilized Governmental / 

BPKIHS followed by private health facilities 
(62%). The association was statistically 
significant (p=0.031). The distance of nearest 
health facility from home played some role in 
health seeking behavior that less than 30 minutes 
of the distance (84.5%) utilize health facility 
(BPKIHS as main centre to visit for 
treatment)(63.2%) opted for private clinics and 
services for their nearness and readily available 
services on demand (p= 0.001). 
 
Discussion  
 
Research finding constituted with 
multidimensional ethnic castes. More than 
half of the respondents were 202(51%), 
disadvantaged Janajati followed by others 
were (49%). cast/ Ethnicity was significantly 
associated (p=0.002) health service 
utilization. Factors affecting health seeking 
behaviour was significant associated with 
decision making by self (72.5%) of the 
respondents were sought their health 
problems with formal health facilities 
(p=<0.03).  
Factors affecting health seeking behaviour 
was significant associated with decision 
making by self (72.5%) of the respondents 
were sought their health problems with formal 
health facilities (p=<0.03). 
 
Study findings also stressed the importance of 
economical barriers to health care seeking 
behaviour. Other sources of income and 
socio-economical status of the family income 
of the respondents were depicted to have 
significant association (p <0.001) with the 
health service utilization.  
 
This study showed a significant association 
(p=<0.001) between disease condition or 
severity of illness and utilization of the health 
service. Reason for not seeking the health 
care facility: the respondents were deprived of 
the health care due to lack of money (35.3%), 
and ignorance due to old age (64.0%).  
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Health Needs Assessment and Determents of 
Health seeking behavior among 756 elderly 
Nigerians  states poverty emerged as a major 
(50.3%) determinant of health care seeking 
behaviour followed by nature of illness 
(28.5%). 
The number of diseases were significantly 
associated (p=<0.035) with health seeking 
behavior with utilization of health services. 
 
Among the   295 respondents 64% had no 
problem to afford and 106 could not afford 
for the treatment. Among the respondents 
who could not afford for  the treatment 36% 
took loans to get treated from BPKIHS and 
private practitioners, ask the social support, 
requested for free health services and 
reaming, opted for community welfare 
schemes for the senior citizens.(p=<0.05). 
The evaluation of the sources of information 
between the availability of the health services 
and treatment seeking habit showed 
significant association (p=<0.001). This study 
found significant association (p=<0.001) 
between health seeking behaviour and 
respondents perception regarding reason for 
choice of  health service for seeking help as 
96% visited formal health institution for 
better treatment/ specialty service. The 
respondent’s knowledge regarding available 
health facilities is not adequate for utilization 
of health facilities. Which was significantly 
associated (p=<0.001) between utilization and 
availability of the health facilities. 
 
Conclusion 
 
Findings of this study showed that the factors 
affecting health seeking behaviour were 
significantly associated with type of response 
of family members,, source of income and 
economical status of the family, decision 
makers, severity of illness, cost of treatment, 
source of information, availability of health 
facilities, types of health facilities, distance of 
nearest health facility, ignorance of disease 

due to old age (deeply rooted cultural belief 
e.g.  old body ill health, stage of setting sun, 
lack of knowledge regarding the self care etc), 
poverty, poor attitudes of health worker, 
lengthy treatment process, trust on God for 
healing if ill, living alone and lack of 
someone to take them to hospitals and 
feelings of better treatment available 
elsewhere rather than formal health 
institutions. 
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THE MICROBIAL INVASION OF GASTRO INTESTIANAL 
TRACT AND HABIT OF DRINKING WATER IMMEDIATELY 

AFTER MEALS 
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Medhabi Shrestha 

 
Abstract 
 
The prime role of the hydrochloric acid secreted by the parietal cells of the stomach is to assist in 
digestion of food .The another important role of it is to assist in immunity. The presence and 
secretion of the hydrochloric acid is a part of innate immunity that fights against the pathogens 
that enter our body through oral route. However if a person drinks fluids while eating food, the 
hydrochloric acid whose pH is 2-3, is greatly diluted and as a result the acid cannot effectively 
prevent the invasion of the GI tract by pathogens that are present in our food and water .This 
study reveals that those subjects who do not drink water while eating food but drink it after one 
hour of consumption of food are less likely to be infected with pathogens through GI tracts. 
Whereas those people who drink water while taking food are more prone to be infected by the 
pathogens. 
 
Key words:  Parietal cells, Churning action, hypochlorhydria, Lugol’s iodine solution  
 

Introduction  
 
In developing countries like Nepal, parasitic 
infection of Gastro Intestinal Tract is rampant 
and the parasitic infection is one of the 
reasons for impairment of mental capabilities. 
It has been pointed out by various researches 
that the parasitic infection, particularly by the 
intestinal nematodes during childhood leads 
into poor mental IQs. (1,2) 
Water is essential for life but provision of safe 
drinking water is still far from reach in poor 
people of developing countries. Unsafe 
drinking water is the cause of death of 
thousands of people in these countries. Such 
use of unsafe water for the preparation of 
meals and for drinking purposes is the root 
cause of various water borne diseases and 
faeco-oral transmitted diseases. Cholera, 
Dysentery, Typhoid fever, Viral diarrhea, 
Ascariasis, Amoebiasis, Giardiasis, etc are 

some of the diseases that are transmitted by 
consumption of contaminated water. (3,4) 
The food that we eat may contain large 
number of pathogenic organisms including 
viruses, bacteria and parasites if it is prepared 
in dirty utensils, cooked measly and not 
covered properly after it has been cooked. 
Unhygienic preparation and consumption of 
such food is also one of the reasons for large 
number of parasitic infection in Nepal. 
Hydrochloric acid in our body is secreted by 
parietal cells and poured into the stomach 
contents along with gastric juice. The main 
function of the hydrochloric acid is to aid in 
the digestion of food. Apart from this the 
hydrochloric acid also helps to attenuate any 
pathogens that enter into our GI system 
through food because most pathogens could 
not survive low pH of the hydrochloric acid. 
Once a person eats the food, the churning 
action of muscles of stomach inter-mixes the 
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food completely with the acid so that 
pathogens that are present in the food cannot 
escape the deleterious action of the acid. 
However drinking of water during 
consumption of meals results into dilution of 
the acid, and as a result the pathogens escape 
unhurt and start showing their pathogenic 
effects once they reach small intestines. So 
drinking water while eating weakens our 
primary defense against the invading 
pathogens and thus we expose our self to 
harmful effects of microbial infections of the 
GI system. However if we drink water one 
hour after consumption of food we are safe 
from such types of infection. The aim of the 
study is to find out whether drinking of water 
at an appropriate time really decreases the 
burden of the microbial infection of GI 
system. 
 
Methods and Materials 
 
The study was conducted in the Department 
of Microbiology, at Nobel Medical College 
and Teaching Hospital, Biratnagar, Nepal. 
The questionnaires were prepared, after some 
basic information about the study the written 
consent was taken from the patients or from 
visitors who came to Microbiology lab to 
submit the stool samples and were enrolled in 
the study. All together 500 stool samples of 
both outdoor patients and indoor patients who 
had come to Nobel Medical College to seek 
treatment in between 15/8/2011 to 25/10/2011 
were included in the study. The patients were 
given wide mouthed, clean and dry container 
and samples were processed within 3o 
minutes of collection of the stool samples. 
Microscopic Examination of stool samples – 
done according to standard protocol (5)  
Preparation of saline solution and Lugol’s 
Iodine solution- prepared as according to the 
Standard Protocol (6) 
Any abnormal findings like ova and larva of 
Helminthes, and cysts and trophozoites  of 

Protozoan , pus cells , red blood cells , yeast 
cells , undigested food particles, etc were 
noted  down. Presences of mucus, frank 
blood, consistency, etc were also noted 
macroscopically. 
 
Results 
 
Figure1 Sample frequency based on analysis 
(N=500) 

Abnormal 
with 

parasitoses,
127

NAD, 242

Abnormal 
without 

parasitoses,
131

Out of 500 stool Fig. 1 shows samples 
analyzed 127 samples were found to have 
some sort of intestinal parasites ie Endameba 
histolyt- ica, Giardia lamblia  Hookworm, 
Ascaris lumbricoides , Hymenolepis nana or 
Strongyloides stercoralis. Though parasites 
like Trichuris trichiura, Enterobius 
vermicularis, Taenia species etc are 
frequently observed during routine 
examination, they were not encountered 
during the study. 131 samples were abnormal 
by having pus cells, red blood cells, yeast 
cells etc but they did not have presence of any 
parasites. And finally 242 samples were 
completely free from any parasites or any 
other form of abnormalities. Identified with 
their frequencies according to habit of 
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drinking water while examining stool 
samples. The frequency of parasites in   
infected persons who drank water before 
meals were less and similar was the result in 
those who drank water after meals. But most 
of the patients who harbored the parasites 
were the ones who drank water while taking 
foods. 

Figure2: Frequency of parasites isolated 
according to habit of drinking water  
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Figure 3 Habit of drinking water among the 
abnormal samples without parasitoses 
(n=131) 

Before 
meal, 5

During 
meal, 
102

After 
meal, 24

 

The figure shows the habit of drinking water 
among the abnormal samples without 
parasitosis but had some sort of abnormal 
findings in the stool examined .Out of 131 

subjects, 5 and 24 drank water before and 
after meals respectively and still they had 
some abnormal findings in the stool samples. 
102 subjects said they took water while eating 
foods. 

Discussion   
 
From the above study it has been found that 
people who drank water during the meals are 
more vulnerable to the microbial infections. 
This is because when water is taken along 
with food it is obvious that the hydrochloric 
acid secreted by the parietal cells get diluted, 
as a result its potency will not be as strong as 
when it is undiluted (7). So because of that 
reason the parasitic ova and cysts that enter 
our GIT cannot be destroyed by the acid. We 
all know that presence of hydrochloric acid in 
the stomach bars many pathogenic organisms 
entering into the GI system (8).Similar to 
what the author has found, this article points 
out that the acid prevents the harmful 
microorganisms entering into the GI system 
and the role of the acid is minimized once 
people start gulping water and food together. 
Facts like “10⁶ Vibrio cholerae administered 
to normochlohydric  volunteers  without food  
and buffer did not produce infection while the 
same dose given along with food and buffer 
caused the clinical cholera,”(9) suggests that 
presence of hydrochloric acid in stomach 
prevents infections. 
In certain helminthes infections like 
Hookworm and Strongyloides stercoralis 
infections, though the mode of transmission is 
not the faeco-oral route, but still they come to 
stomach. The larval form of these parasites 
remains in the stomach for certain period of 
time and along with the food they migrate to 
the small intestines, their final destination. 
The secretion of Hydrochloric acid is high in 
the gastric phase but again if it is diluted, 
these parasites pass unhurt from the stomach 
to the intestines and cause infections. 
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Similar to other studies conducted by various 
authors in different part of Nepal (10, 11), 
Amoebiasis is the highest among the subjects 
and second to this is giardiasis. Both these 
disease are mostly transmitted by the faeco-
oral route mainly by consumption of 
contaminated food and water. If people 
instead of drinking water while eating food 
start taking water after some time of taking of 
food these parasitic infections can be 
prevented. 
 
Conclusion  
 
The study reveals that appropriate time for 
drinking water is necessary to avoid various 
intestinal ailments due to microorganisms and 
the best time to do so is not during or 
immediately after the intake of foods but after 
some time of the intake of foods. 
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Abstract  
 
Aim:  To assess the knowledge on diabetes among diabetic patients of urban poor. 
 
Background: Diabetes has been a major threat to public health as 3.2 million deaths are 
attributed to diabetes every year. The management of diabetes depends on knowledge of patient, 
self care activities and knowledge on symptoms and complications. 
 
Materials and methods: The study was carried out in the Urban Health Center area of Belgaum. 
The knowledge on diabetes, signs or symptoms and complications was assessed among diabetic 
patients, by using scoring system. Data were analyzed using percentages, proportions and 
statistical test (chi-square test) was used for categorical data. 
 
Results: The study revealed that 108(56.25%) knew about diabetes out of 192 diabetic patients. 
More than half, 142 (73.93%) patient knew the impact of diabetes on other organs. Sixteen 
(11.26%) said kidneys, 13(9.13%) as heart and 45(31.69%) said that diabetes affects multiple 
organs. Majority 142 (73.95%) of patients had knowledge of complications. 
 
Key words: Diabetes, knowledge, symptoms, Complications, awareness, risk factors. 
 
Introduction
 
An epidemic of Non Communicable Diseases 
has set in developing countries posing a major 
health burden. The world wide prevalence of 
diabetes is estimated to increase to 5.4% by 
2025 and developing countries will be 
responsible for 75% of diabetics in 2025.1 
The highest burden will be on India being the 
second most population country in the world, 
which is predicted to almost 70 million 
Diabetics in India by 2025.2 
        The co-morbidities and complications 
can affect the quality of life of diabetics and 
can be severe or fatal if not detected and 
treated promptly. Especially among 
vulnerable population groups including urban 

poor, low income groups, illiterates’ etc.3 
Diabetes has been a major threat to public 
health as 3.2 million deaths are attributed to 
diabetes every year.4 
         The management of diabetes depends on 
knowledge of patient on self care activities, 
knowledge on symptoms, complications etc. 
The diabetes is a lifelong disease and poses a 
huge economic burden on patients especially 
treatment and management of complications. 
World Bank estimated that diabetes will 
account for 18,70,000 disability adjusted life 
years (DALY) in India, with per capital health 
expenditure of $21.5 
           Awareness of disease, its risk factor, 
associated symptoms and complications is 
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equally important in preventing complications 
and managing disease condition as treatment 
and restriction of diet. There are evidences 
that, diabetic patients often have inadequate 
knowledge on disease and its complications 
which markedly increase their risk of CVD, 
stroke, kidney failure etc.6 
          A study done by Tan et al showed that, 
the education intervention improved 
diabetics’ knowledge and long term control of 
diabetes.7 The questions are whether our 
patients especially, vulnerable population is 
aware about their disease, its symptoms and 
complications .There is a need to assess the 
level of awareness about diabetes and assess 
educational needs of diabetic patients; hence, 
the study was planned to provide base line 
information to develop an appropriate 
education tool for intervention program. 
 
Materials and methods 
 
          The study was carried out in the Urban 
Health Center area of Khasbag, Belgaum, 
where in an, underprivileged population 
resides. The study was conducted over a 
period of one year (2008-2009). The house to 
house survey was conducted in ward no: 21 
and all known adult diabetic patients were 
included in the study. A pre designed and pre 
tested questionnaire was used as study tool 
which comprised of general information, 
knowledge on diabetes, its risk factors, signs 
or symptoms and complications. The level of 
awareness was assessed by using scoring 
system. Each correct answer was awarded 
with maximum score 2, not sure answers was 
given 1and incorrect response was given 0 
point.  Data were analyzed using percentages, 
proportions and statistical test (chi-square 
test) was used for categorical data. 
 

Results 
 
          A total of 192 subjects were identified 
and included in the study. Among the 

interviewed 107(55.73%) were males and 
85(44.27%) were females. Out of 192 
diabetics, 120(62%) were literates and 
majority 115(59.88%) belonged to class IV 
and V socio-economic status. 
 More than half (53.64%) of diabetic 
patients belonged to 36 to 60 yrs which is the 
most productive age group. The overall 
knowledge of diabetic patients was average 
(63%) fig1. The study revealed that 108 
(56.25%) knew about diabetes and said that it 
is rapidly increasing, but only 11(10.18%) 
knew about the types of diabetes.  
 Most of the patients 160(83.33%) 
knew one or other symptoms of diabetes 
mellitus table 1. 
 

Table No 1. Knowledge regarding 
symptoms of diabetes 

Mellitus among diabetic patients. 
Knowledge of  

Symptoms 
No Percentage 

Yes 160 83.33 
No 32 16.66 
Types of Symptoms   
Itching 8 5.00 
Drowsiness 8 5.00 
Weight loss 9 5.62 
Sweating 9 5.62 
Slow healing 10 6.26 
Visual disturbances 15 9.37 
Excessive hunger 16 10.00 
Thirst 16 10.00 
Excessive urination 19 11.88 
Multiple 50 31.25* 

 

 
Fig 1 Level of Knowledge 

20%

63%

17%

Level of Knowledge of 
Diabetes

Poor

Average

Good
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            The knowledge about impact of 
diabetes on other organs and complications of 
diabetes was also assessed among the 
patients. More than half, 142 (73.93%) patient 
knew the impact of diabetes on other organs. 
Among them 18(12.67%) said it affects eyes, 
16(11.26%) said kidneys, 13(9.13%) as heart 
and 45(31.69%) said that diabetes affects 
multiple organs. Majority 142 (73.95%) of 
patients had knowledge of complications 
associated with diabetes mellitus table 2. 

 
Table No 2. Knowledge regarding 

complication of diabetes mellitus among 
diabetic patients. 

Knowledge of 
Complications 

No Percentage 

Yes 142 73.95 
No 50 26.05 
Knowledge of  various 
Complications 

  

Oral complications 2 1.40 
Fever 2 1.40 
Joint pains 4 2.82 
Raised Blood pressure 9 6.33 
Gangrene/foot ulcer 10 7.04 
Hypoglycemia 11 7.74 
Digestive problems 12 8.46 
Heart 13 9.17 
Nephropathy / Kidney 
problems  

16 11.26 

Retinopathy / eye 
problems 

18 12.68 

Multiple  45 31.70* 
Total  142 100 

*Multiple response 
 

The knowledge of men was better than 
females and the association of knowledge and 
gender was significant. The knowledge 
among business men was average and 
knowledge among people in unorganized 
sector was poor. The significant association 
was found between knowledge of diabetes 
and occupation table 3. 
 
 
 
 

Table No 3. Association of level of 
knowledge on Diabetes and Gender, Socio 
–economic and Education status. 

Level of 
Knowledge 

Poor Average Good Total 

Gender 
      Male 
   Feamle 

 
12(11.2
1%) 
26(30.5
8%) 

 
70(65.42%
) 
51(60.00%
) 
p=.001 

 
25(23.3
6%) 
8(9.41
%) 
 

 
107 
85 

Education 
Illeterate 
Primary 
School 
Secondary 
School 
PUC & 
above 
 

 
29(39.7
3%) 
7(11.11
%) 
2(5.55
%) 
  0.00 

 
44(60.27%
) 
50(79.36%
) 
18(50.00%
) 
9(45%) 
p = .001 

 
0.00 
6(9.52
%) 
16(44.4
4%) 
11(55.0
0%) 
 

 
73 
63 
36 
20 

Socio-
Economic 
Class I 
Class II 
Class III 
Class IV 
Class V 

 
0.00 
2(13.33
%) 
2(3.63
%) 
16(22.5
3%) 
18(40.9
0%) 
 

 
3(42.85%) 
9(60.00%) 
38(69.09%
) 
46(64.78%
) 
25(56.81%
) 
p=.001 

 
4(57.15
%) 
4(26.66
%) 
15(27.7
7%) 
9(12.67
%) 
1(2.27
%) 

 
7 
15 
55 
71 
44 
 

 
Discussion 
 
          Diabetes is a life time problem and its 
management is most complex one with poor 
awareness about the disease. Many studies 
have showed poor general awareness of 
disease among patients, which varied from 
place to place. The socio demographic profile 
of our patients revealed that, 59.88% 
belonged to poor (class 1V and V) socio 
economic status and 51.05% used to work in 
unorganized sector. In present study 56% had 
correct knowledge of diabetes and 90% did 
not know about its types. In Nepal study 82% 
knew about the disease they suffering.8 And a 
study conducted in Chennai revealed that 
75% of population knew about disease.9 The 
knowledge about disease among patients was 
slightly better than our population. And it 
varied from place to place. 
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           Fifty percent patients knew about risk 
factors of diabetes where as in a study 
conducted in Ludhiyana 71.3% did not know 
about the risk factors of a disease10. The urban 
population had better knowledge about risk 
factors. One third of patients in Belgaum 
knew multiple symptoms of DM where as in 
Karachi, Pakistan 42.2% patient could not 
name a single symptom of disease6. In the 
present study 73.95% subject were aware 
about complications of diabetes and one third 
of patients knew multiple complications. 
Similar study in southern Indian city showed 
that less than 30% patients were aware of 
complications of diabetes which was poor 
compared to our study subjects 11. 

Though overall knowledge of diabetes 
was good, many patients were unaware about 
the symptoms and complications associated 
with diabetes. There is a need to improve the 
knowledge level of patients regarding 
symptoms and complications of diabetes, 
which they suffer from. 

The study also conclude that there is 
an urgent need for cost effective, new 
strategies like shared care approach in health 
promotion programs, which will have a 
significant benefit with  regard to disease 
prevention, detection, patient compliance to 
the treatment and prevention & management 
of complications.  The health education 
program is the need of the time, which aids 
self-care and improve the quality of life and 
life span of diabetic patients. 
There may be various others factors 
associated poor knowledge about disease. 
There is a need to understand the 
determinants of poor awareness level. This 
may help us to improve the quality of life of 
diabetic patients and in turn improve the 
management of co morbidities associated with 
diabetes mellitus. 
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PREDICTION OF STATURE BASED ON FOOT LENGTH 
 

Nivedita Pandey, Suresh Roshan, Rahul Kharate, Monali Sonawane,  
Varsha Bhivate, Narpat Singh Ujwal 

 
Abstract  
 
Background 
Estimation of body height from its segments or dismember parts has important considerations for 
identifications of living or dead human body or remains recovered from mass disaster or other 
similar conditions. 
 
Objective 
Stature is an important consideration in determining the identity. Our aim of the study was to 
investigate the relationship between foot length and body height and to 
derive a regression equation for stature estimation from foot length and to find out the 
correlation between body height and foot length. 
 
Methods 
The present study was conducted on 200 medical students of age group 18 to 23 years 
studying in MGM Medical College, Navi Mumbai, Maharashtra. India. Body height and foot 
length were measured in centimeter. All the measurements were taken by using standard 
measuring devices and standard anthropometric techniques. 
 
Results 
Correlation coefficients between stature and foot dimensions were found to be positive and 
statistically highly significant. Prediction of stature was found to be most accurate by multiple 
regression analysis.  
 
Conclusions 
In population similar to our subjects, stature and gender estimation can be done by using foot 
measurements and it will be helpful for Anatomists, Anthropologists and forensic experts to 
calculate stature based on foot length. 
 
Keywords: Body Height, Stature, Foot length, Correlation, Regression Equation. 
 
Introduction 
 
Anthropometry as adopted by medical 
scientist 
is described as a technique of expressing the 
form of human body quantitatively as it is the 
systematic collection and correlation of 
measurement of the human body.1 
Dimensional relationship between body 

segments and the whole body has been the 
focus of anatomists, scientists, and 

anthropologists for many years.2 Body 
proportions and the dimensions of various 
body segments, including the long bones of 
their limbs and the bones of the foot and hand 

have been used to estimate stature.3 
Furthermore, the relationship between body 
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segments has been used to compare and 
highlight variations between different ethnic 
groups and to relate them to locomotor 
patterns, energy expenditure, and lifestyle. 
Prediction of the dimensions of body 
segments is useful in many areas of modern 
science.4 The long bones of the limbs, 
however, have been the most widely 

studied.5  Determination of stature from 
incomplete skeletal and decomposing human 
remains is predominantly important in 
personal identification. Stature of a person 
can be said to be the sum of the length of 
certain bones and appendages of the body. 
Stature provides insight into various features 
of a population including nutrition, health and 
genetics. Various studies in past have been 
undertaken to study the relation between 
height of a person and various body parts 
but not much has been done to have it from 
the foot length. Therefore purpose of the 
present study is to study the anthropometric 
relationship between foot length and body 
height in normal young adults and its sexual 
dimorphism. 
 
Material and Methods 
 
Two hundred medical students (100 male and 
100 female) of age group 18 to 23 years 
studying in MGM Medical College, Navi 
Mumbai, Maharashtra, India were the subject 
for this study. Ethical clearance was 
obtained from the IERC [Institute Ethical  
Review Committee] before starting the study. 
Informed consent of participants was 

taken and socio-demographic indices like 
age and sex was noted. Each student was 
studied for the measurements of stature and 
foot length. The measurements were taken by 
using standard anthropometric instruments. 
The height of the individual was measured 
between the vertex and floor, with the person 
standing erect, in anatomical position and the 
head in the Frankfort plane, using a standing 
height measuring instrument. Foot length for 
the both sides was measured as the distance 
from the most prominent part of the heel 
backward to the most distal part of the 
longest toe (2nd or 1st). Measurements were 
recorded in centimeters to the nearest 
millimeter using standard anthropometrical 
instrument. Students having any disease, 
deformity, injury, fracture, amputation or 
record of any surgical procedures of either 
hand or foot were disqualified from the 
study. The measurements were taken at a 
fixed time between 2.00 to 4.00pm to 
eliminate the possibility of diurnal variation 
and by only one observer in 
order to avoid inter-observer error. The data 
obtained were computed and analyzed using 
SPSS (Statistical Package for Social 
Sciences) computer and results drawn. The 
linear and multiple regression models with 
the explanatory variables or regressors, foot 
length and hand length was used as a 
statistical model to explain the relation or the 
variation in stature, the response or 
dependent variable.  
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Results     

Table 1. Descriptive statistics for stature and measurements (in cm) of feet in male and females. 
A. For Male  

 
Variable 

Male [N = 100] 

Mean SD SEM Min. Max. 

Age in year 18.99 0.785 0.0785 18 22 

Body weight in kg 70.58 13.797 1.38 46 108 
Stature 172.246 5.8727 0.5873 158.9 186.0 

Right foot length   (RFL) 25.541 1.5633 0.1563 22.4 29.5 
Left foot length     (LFL) 25.506 1.5399 0.1540 22.3 29.6 

  
B. For Female 

Variable Female [N = 100]   
  

t- value 
(Sex diff. 
M vs F) 

  
  

p value 
Significance (of 

2 tables) 

Mean SD SEM Min. Max. 

Age in year 18.77 0.908 0.091 18 23 1.832 .068 (NS) 

Body weight in kg 55.27 10.084 1.008 35 81 8.955 <0.001 

Stature 158.091 6.3102 0.6310 136.3 172.8 16.421 <0.001 

Right foot length 
(RFL ) 

23.381 1.5712 0.1571 20.4 28.8 9.745 <0.001 

Left foot length 
(LFL ) 

23.177 1.4269 0.1427 20.0 26.4 11.094 <0.001 

 
Table 2. Bilateral differences in measurement (in cm) of feet in males & females. 

  
Variable Males [N = 100] p value Female 

[N = 100] 
t - value p value 

  Mean difference 
(right – left)± SD 

t - value Mean difference 
(right – left)± SD 

FL 0.035   ± 0.3374 1.037 0.32 0.204 ± 0.7802 2.615 0.010* 

P value significant at <0.05         ;    *Significant     ;   FL -Foot length 
 

Table 3. Linear and multiple regression equation for estimation of stature (cm) from measurement of feet. 
   

Males Females 

Linear regression equations         +SEE Linear regression equations        +    SEE 

S = 128.951+1.695(RFL)     0.339 S = 118.533 +1.692 (RFL)   0.368 

S = 106.265 +2.236 (LFL)     0.385 S = 128.233 +1.726 (LFL)   0.344 

Multiple regression equations+SEE Multiple regression equations+SEE   

 S = 128.039+0.761 (RFL)+0.971 (LFL)    3.176  S = 106.623+0.297(RFL)+2.520 (LFL)   1.492   

     S= Stature                         RFL = Right foot length         LFL = Left foot length 
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 Table 4. Comparison of actual stature and stature estimated (cm) from measurement of feet. 
Estimated stature 
using regression 

Equations for 

Males Female 

Estimated stature Estimated stature 

Minimum Maximum Mean Minimum Maximum Mean 
Right foot length 166.90 179.00 172.20 153.00 167.30 158.10 

Left foot length 166.70 179.30 172.30 151.00 165.30 158.10 

Actual stature 158.90 186.00 172.24 136.30 172.80 158.09 

  
Discussion 
 
The conducted study is a cross sectional 
descriptive Study and performed in year 
2010-11 in Department of Anatomy, MGM 
Medical College, Navi Mumbai as per the 
study design. Measurement by standard 
anthropometric instruments of stature and 
foot length were taken of two hundred young 
and healthy students (100 males and 100 
females), in the 18 to 23 year age group.  
The mean age (in years) among males was 
18.99 with SD of  0.785 , the mean age in 
years among female was 18.77 with SD of 
0.908 and it was not found to be statistically 
significant .The mean body weight among 
male subjects was found to be 70.58 ±13.79 
kg and that among females was 55.27±10.08 
kg. The difference in body weight among 
male and female subjects were found to be 
statistically significant ( p value<0.001). Our 
finding is similar to the study conducted by 
Ozden H et al (2005)6 conducted in Turkey 
in this regard. The mean stature of male 
was found to be 172.24± 5.87 cm and that 
among female was 158.09± 6.31 cm. The 
difference in stature between two gender 
were found to be statistically significant (p 
value<0.001). The mean foot length on both 
sides in male was larger than female. The 
difference in these measurements was found 
to be statistically significant between male 
and female (p- value< 0.001). These  
findings are in line to the study conducted 
by H. Ozdan et al (2005)6 in Turkish 

population, Sanli et al (2005) 7 and Krishan 
and Sharma (2007) 8 amongst North Indian 
population (Rajputs), in which foot length 
and foot breadth on both sides were  
statistically  significantly  greater  in  males  
when  compared  to  females.  The 
difference in right and left foot length 
among males were found to be statistically 
insignificant. However the difference in 
female foot length was found to be 
statistically significant. Male stature was 
found to be significantly correlated with right 
foot length (r=0.451, p<0.001) and left foot 
length (r=0.452, p<0.001). Similar 
statistically significant correlation was seen 
between stature and right (r=0.421) and left 
(r=0.506) foot dimensions of females. Our 
finding replicates the finding of the study 
conducted by Krishan and Sharma (2007) 8 in 
the North Indian population (Rajputs) which 
found that bilateral hand and foot length in 
both male and females exhibit  statistically  
significant  correlation  coefficient  with  
stature.  Our finding also replicates the 
finding of study conducted by Sen and 
Ghosh (2008) 9, in which the statistically 
significant correlation was found between 
stature of both sex and their foot 
length. Similar conclusion was drawn by 
Patel SM et al (2007) 10 and Mansur DI et. al 
(2012) 11 that if either of the measurement 
(foot length or total height) is known the 
other can be calculated and this fact may 
be of practical use in Medico-legal 
investigations and in Anthropometry. Linear 
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and multiple regression equation were 
evolved and it was found that applying these 
equations, the calculated estimated mean 
stature was found to be almost same as mean 
actual stature using various explanatory 
variables. 
 
Conclusion 
 
This study indicates that stature can be 
predicted accurately by linear and multiple 
regression analysis even when identity is 
unknown from foot length - a problem 
frequently encountered in medico-legal 
investigations. This study also found that 
foot measurements can be used to calculate 
stature with reasonable accuracy using 
statistical considerations and it is revealed 
that a single dimension can estimate the 
stature of a person with a great accuracy and 
small standard error. Sexual dimorphism 
with female consistently having smaller 
stature, lesser body weight and smaller foot 
length compared to their male counterparts 
was also found. Our findings suggest that the 
relationship between stature and foot length 
is of practical use for anatomists, medico-
legal, anthropology, archaeological and other 
related studies. 
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BILATERAL THALAMIC GLIOMA –A RARE TUMOUR 

Vivek Rauniyar, Bing Qin, Huan Yang 

Abstract 

We report a case of 48-year old woman who presented with dementia, progressive mental 
decline, personality change, paresis of the right lower extremity, and gait ataxia. Magnetic 
resonance imaging (MRI) T1-weighted image revealed bilateral thalamic swelling with 
homogenous low signal intensity and mild contrast enhancement with gadolinium. The T2- 
weighted image showed high intensity lesions in the bilateral thalamus, septum pellucidum and 
fornix. A CT-guided stereotactic biopsy of the lesion revealed fibrillary astrocytoma grade III as 
per WHO classification. Bilateral thalamic gliomas are very rare tumours and when present may 
resemble other benign diseases having similar clinical presentations.  
 
Key words: Thalamic glioma; stereotactic biopsy; fibrillary astrocytoma;  
 

Introduction 

Gliomas of astrocytic, oligodendroglial and 
ependymal origin account for more than 
70%of all the brain tumors (1). However, 
primary thalamic tumors are rare and bilateral 
thalamic gliomas are even more rare (2). 
Thalamic astrocytomas are not easily 
diagnosed as their clinical presentation are 
often nonspecific and conventional 
neuroimaging findings are not typical for the 
tumors, and can be easily mistaken for other 
diseases (3,4,5). Dementia, personality 
changes, cognitive impairments with or 
without paresis are presenting clinical features 
of the bilateral thalamic gliomas in adults (6) 
and can mimic other infective, demyelinating, 
and inflammatory disorders. It might require a 
high degree of suspicion and invasive 
diagnostic test to arrive at correct diagnosis. 

Case report 

A 48-year-old woman was admitted to our 
department with complaints of progressive 

memory loss, personality changes, dizziness, 
ataxia and weakness in her extremities for 
five months. Two months back, she was 
treated at local county hospital suspected of 
having neurosyphillis as she was serum 
positive for anti-treponemal antibody. She did 
not improve with the treatment and landed at 
our hospital. 
On admission to our department, her 
examination revealed memory impairment, 
decreased spontaneous eye movement, paresis 
of the right extremity, and gait ataxia. On 
brief neuropsychiatric assessment, she had 
MMSE score of 14/30 along with obvious 
mild to medium cognitive impairment, recent 
memory and recall loss. Language expression, 
comprehension and calculation abilities were 
also found to be mildly affected. The routine 
laboratory tests of blood, serum biochemistry, 
urine, and stool failed to reveal any 
abnormality and serum anti-treponemal 
antibody was negative. The cerebrospinal 
fluid was clear, colourless, with a mild 
increase of IgG 0.05mg/L (normal 0-0.03 
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mg/L), along with a normal opening pressure, 
cell count, protein, and glucose and negative 
for cytology, anti-treponemal antibody.  
EEG showed diffuse nonspecific slow waves. 
MRI T2 weighted image showed high 
intensity at bilateral thalamus, septum 
pellucidum and fornix. (Fig.1).  

 

Figure 1 
T2 coronal image at the level of thalamus 
showing bilateral thalamic glioma 
Slight enhancement of these lesions could be 
observed with Gd-DTPA (Fig.2) and MRA 
was normal.  

 

Figure 2 
Biopsied tissue of Bilateral Thalamic Glioma 
(grade III) on histopathological examination. 
 
 A CT-guided stereotactic biopsy was 
performed with consultation of neurosurgeons 

which revealed prominent proliferation of 
fibrillary astrocytes, mitoses, pleomorphic 
nuclei, and vascular endothelial hyperplasia 
on histopathological examination consistent 
with the fibrillary astrocytoma grade III as per 
WHO classification (fig3). 
She was transferred to neurosurgery 
department for therapeutic work-up. 
 

Discussion 

 
Bilateral thalamic involvement is rare, 
nonetheless, can be found in various types of 
benign as well as malignant disorders such as 
viral infections, bacterial infections, 
demyelinating disorders, metabolic diseases, 
and degenerative diseases (7). There is a long 
list of differential diagnoses of benign 
disorders that can affect the thalamus 
bilaterally.And intriguingly these benign 
disorders have similar clinical presentations. 
Interestingly, because the thalamus is affected 
bilaterally, the symptom complex is not 
typical for any disorder. Neurosyphillis may 
present with bi-thalamic lesions and the most 
common manifestations are the personality 
changes and memory impairment 
(8).Similarly, Viral infections caused by the 
flavivirus family-e.g. Japanese encephalitis 
virus and others typically affects the 
subcortical gray matter including the thalamus 
bilaterally (9).Likewise, tuberculous 
meningo-encephalitis, malaria have been 
rarely reported presenting with bilateral 
thalamic lesions (10,11).Also Acute 
Demyelinating Encephalomyelitis (ADEM) 
has been reported with bilateral thalamic 
lesions in 40 % of ADEM cases (12). 
  The principle clinical manifestations 
in our case were dementia, personality change, 
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cognitive deficits, paresis of the right 
extremity, and gait ataxia .Personality 
changes and mental deterioration possibly 
indicate the destruction of medial and 
intralaminar nuclei of thalamus(13). Similarly 
paresis of the right extremity and gait ataxia 
are common finding in thalamic tumours and 
may indicate the involvement of the 
dorsomedial nuclei of the thalamus which 
project to prefrontal area(13).Though 
thalamic tumours are usually associated with 
increased intracranial pressure(14), in our 
subject there were no signs of raised ICP.   
Hence, the case we have presented here 
exhibits a rare clinical encounter and illustrate 
the rarity and difficulty of diagnosing rare 
bilateral thalamic gliomas. 
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