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For the past three to four decades World Health Organiza-
tion (WHO) has reinforced its efforts and has jointly colla-
borated with a number of organizations and institutions at 
both global and regional levels to carry out activities aimed 
at enlightening human resources for health through better 
quality education. Describing “quality” is really problematic 
because it is more subjective and dynamic terms. It has al-
tered meaning for different patrons. Quality in medical edu-
cation can be defined in relative terms as state of satisfying 
required principles as prescribed by the external agencies 
like concern University, BM & DC, Centre for Medical Edu-
cation, Ministry of health education etc and it meets those 
standards time and again1. Other ways of looking at differ-
ent definitions of quality in education are:2

i) 	Quality as worth for money

ii) Quality as believed appropriate for research and teach-
ing in educational institutions

iii) Quality as changing force for gratifying the vision and 
mission of an institution.

Quality assurance is understood in all these descriptions; in 
the first definition, quality assurance is described as an ac-
countability to the community and meeting the require-
ments of the external standards, whereas in the other defi-
nitions, it is seen as essential for enhancing and maintain-
ing the quality of teaching and learning at institutional lev-
el.An education can be compared to a service industry. In 
education, quality can be considered at both the manufac-
ture side ie. the making of the next generation of voracious 
medical graduates and the perceptual side, which is the 
maintenance of the values and principles of the medical 
educational institutions3.

As internationally, the World Health Organization (WHO) 
and World Federation for Medical Education (WFME) have 
jointly decided to establish a common policy on improve-
ment of health system performance through development 
of the education of health professionals. The ultimate goal 
of WFME is to upgrade the health for all through promotion 
of high-quality medical education4. Over the past few years, 
a number of endeavor  have been taken internationally to 

safe guard quality assurance in higher education, estab-
lishing accreditation standards for basic medical education, 
postgraduate medical education and continuing professio-
nal development of medical professionals5-7.

What to do?
Now what should we do to improve the quality of basic 
medical education in our country? Based on the guidelines 
given by different international agencies we can formulate 
a standard protocol of our own. The following may be the 
suggestions:

i)	 Re-modification of new MBBS curriculum 2012, as it is a 
little bit impractical in relation to time & syllabus of the 
course 

ii)	 In new course curriculum there should be intermingling 
of “Knowledge”, “Skill” & “Attitude” instate of knowledge 
only

iii)	 To improve the Anatomy teaching-learning & assess-
ment principle, the guideline proposed by “Anatomy 
teaching-learning and assessmentacademicsubcommit-
tee 2009 of Anatomical society of Bangladesh” should 
be considered with care. In that case other departments 
of basic medical science can also formulate their own 
recommendation to assist the concern authority

iv) Admission Policy & Facilities in Each Medical College

l  	 In addition to written test psychological assessment 
should be mandatory

l  	Qualifying point for application (Formative mark from 
SSC & HSC) & merit point for admission (Written test 
mark) should be separate 

l  There should be a cut-off mark of written test for quali-
fication for admission

l  Aptitude test should be mandatory for all students

l  Admission should be completed in all medical colleg-
es in the middle of December & course should be 
started on 1st January

l  There should be adequate teachers, working spaces, 
laboratories, library, teaching aids, practical aids & 
amusement facilities in all Medical Colleges.

v)	 Quality of Teaching and Skill Development

l 	 Increase the number of quality teachers

l  	Arrangement of online CME course for teachers

l  	Short certificate course on medical education maybe 
arranged & that should be mandatory for all teachers 
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l  	There should be an academic director in all medical col-
lege for the supervision of teachers

l  Provision of Reward / Appreciation of good teacher 
should be there

l  	A homogeneous service rule should be followed by all 
institutes (Particularly private organization) to ensure 
uniformity & good job environment

l  	It is necessary to follow rules & regulations of BM & DC 
and PSC by all Medical Colleges  (Mainly the private 
organization) during selecting & promoting the teach-
ers. Thus qualified teachers will be encouraged. A high-
er authority should be formed jointly by members from 
Ministry of health, BM & DC, Director ME & University 
to monitor the quality ofacademic & health care system 
of every Medical College both Government & Non Gov-
ernment

l  Strict guidelines must be followed, a good academic en-
vironment should be created by those institutions who 
are engaged with creating post graduate teachers & 
clinicians & a strict supervision should be there by the 
concerned authorities. Otherwise, all efforts will be 
spoiled no doubt.

vi)	Improvement of Assessment Technique

l  Written questions should be combination of recall type, 
understanding type, application type & clinical based in 
definite proportion in such a way that no student can 
able to escape either derstanding type, application type 
or clinical based questions etc. In that case a mixed 
question option or a mandatory question option may be 
considered. Good question guideline should also be fol-
lowed. A test matrix should be used during question set-
ting &moderation for prevention of repetition 

l  A central question bank can be created for SAQ (Short 
Answer Questions) MCQ (Multiple Choice Questions) 
or OSPE (Observed Structured Practical Examination) 
and meaning of SAQ should be clearly understood by 
all question setters so that there should be noconfusion 
between SAQ & SEQ (Short Essay Question) otherwise 
the objective of SAQ may be unsuccessful

l  No single examiner should be invited all the time to do 
the question for the same discipline, rather more num-
bers of rotational teachers can be encouraged for set-
ting & moderating questions.No single examiner should 
be encouraged to go to the same institute for conduct-
ing viva & practical examination all the time, better a ro-
tational system should be followed 

l  All teachers should be encouraged to go to different insti-
tutes in different time for the same

l  All teaching tools like cadaver, viscera, bone, model, fig-
ure, slide, microscope, radiological film, computer etc 
should be used during teaching & examination

l  Random selection of viva question by preset computer-
ized software should be encouraged rather than pre-
fixed viva card

l   There should be specific job description for both exter-
nal & internal examiner
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l  A checklist should be maintained during Viva & practical 
examination to eliminate biases  by both internal & ex-
ternal examiner separately. In that case we can follow 
the guideline prepared & practiced by Department of 
Anatomy of BSMMU, Dhaka for long time successfully 

l   External examiner should be more empowered

l  To improve the oral & practical assessment method, sug-
gestion given by “Anatomy teaching-learning and as-
sessmentacademicsubcommittee 2009 of Anatomical 
society of Bangladesh” are more innovative & can be 
considered with care

l  Though formative marks which (Added to professional 
marks) are an important tool to  assess the overall per-
formance of the student throughout the year, but in our 
perspective this mark were not found genuine in most of 
the cases due to ignorance and negligence. So, the time 
comes to take decision about formative assessment 
marks. All academic records should be maintained strict-
ly & inform university time to time & also show & explain 
to the external examiner at the time of examination.

Conclusion
Quality education is the obligation of all, the teachers, stu-
dents, administrators and management of the institution. 
Our definitive goal should be to progress the quality of 
healthcare and that will happen only if we can take care of 
the quality of medical education. Otherwise, we are only 
able to create a group of physician who are familiar with 
mugged knowledge of medicine but incompetent in his art 
of practice, just like a one winged bird that are incapable of 
climbing high in the sky.
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Introduction
Hospital wastes are generated as by product of health care 
delivery activity and its production is unavoidable. Accord-
ing to Bangladesh Environmental Protection Act (1995) - 
any solid, liquid or radioactive substances, generate from 
hospitals, that is discharged, displaced or dumped, which 
may cause adverse and negative change to the human so-
ciety or to the environment is called hospital waste1. During 
the last couple of years the country saw a mushrooming 
growth of private hospitals, clinics, nursing homes and di-
agnostics centers. This lead to considerable increase in 
generation of medical waste. Sound management of the 
hospital waste is crucial to save the community and the en-
vironment because improper and inadequate management 
of hospital waste has serious public health consequences 
and significant impact on environment2.
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In our hospital, the persons working in house keeping serv-
ices perform cleaning and also the disposal of the waste. 
The waste handlers are in close contact with hazardous 
waste and are involved in sweeping, collection, storage 
and transportation of hospital waste. And it is observed 
that, there is a huge lack of awareness and knowledge 
about the proper disposal of the waste among the workers. 
They are in close contact with these hazardous waste ma-
terials as their day to day work. So, that could result in 
spread of different types of hospital infections among the 
patients and also chances of infections among the health 
workers. Again this hospital acquired infections are respon-
sible of four to fifteen extra hospital days for a patient who 
develops the infection in hospital as much 4% of hospital 
death3. So the waste handlers need to be educated about 
the occupational health hazards related to these hospital 
waste, through intensive and continuing education pro-
grams. They should be sensitized about the infection and 
diseases, to which they are prone to while handling hospi-
tal waste4. 
So, this descriptive cross-sectional study was carried out in 
Dhaka Medical College Hospital with a aim to ascertain the 
level of awareness, knowledge and practice regarding the 
waste management among the persons working in house 
keeping service as waste handlers.
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ABSTRACT
Background : Hospital waste cannot be seen as a new problem in Bangladesh. There is a considerable increase in 
generation of medical waste with increasing number of hospitals & patient bed. But there is disorganized and unscientific 
collection, handling & disposal procedure of waste materials followed in our country. This might cause different types of 
hospital acquired infection, which in turn may increase the sufferings and financial burden of the people and country. All 
these complications are happening because there is huge lack of proper training, education and awareness among the 
hospital workers about the disposal of hospital wastes. This study has been designed to defect awareness status about 
hospital waste management. Materials and methods : This descriptive cross sectional study was carried out in Dhaka 
Medical College  Hospital from March 2016 to May 2016 with a view to ascertain the level of awareness, knowledge & 
practice regarding the hospital waste management. Total 103 waste handlers were interviewed using a semi structured 
questionnaire, which include both dependent & independent variables regarding hospital waste management. Results : 
Out of 103 waste handlers 74 were male & 29 were female, with mean age of the respondents was 35.44 yrs. Near about 
half of the respondents were illiterate (44.7%). The mean duration of service were 12.76 yrs. Out of them 60.2% were found 
unaware about the safety of hospital waste. 33.9% knew that disease can be transmitted from hospital waste. However 
57.1% could mention the name of hepatitis B, 42% could mention tetanus but nobody could mention about AIDS. All most 
half of them (47.6%) had knowledge of incinerator. None of them received any training on hospital waste management. 
Most of them (96.1%) used to collect waste by buckets without colour coding system. All (100%) finally disposed them in 
dustbin without segregation. Only 37.9% had knowledge on use of personal protective equipment. Conclusion : Waste 
handlers had poor knowledge & awareness due to lack of training on waste management. Level of knowledge & practice of 
waste management was found to be high among respondents with higher age, literate with long duration of services. The 
authority should formulate practical and more effective education program and training on waste management.

Key words : House keeping services; Waste management; Disposal procedure. 



Materials and methods
This was a descriptive cross sectional study carried out in 
Dhaka Medical College Hospital. The study was conducted 
in between March 2016 and May 2016. Total 103 workers/ 
persons working in house keeping services (e.g cleaners, 
Aya, ward boys) were selected from the hospital by purpo-
sive sampling method. Approval of the institutional ethical 
committee was obtained. After getting informed written con-
sent from the selected waste handlers, they were inter-
viewed using the semi structured questionnaire which in-
cluded both dependent and independent variables. Data 
thus obtained were analyzed using SPSS version 16.

Results
Out of total 103 respondents, 74 were male and 29 were 
female. The ratio of male and female respondents were 2.6 
: 1. The age range of respondents was 21-55 years. Maxi-
mum respondents were <30 years of age. Maximum re-
spondents were illiterate (44.7%), 33% were able to read 
and write only Bengali and others had education in school. 
Among the respondents (29.1%) had a duration of service 
<5 years & only 9.7% had service length of 15-20 years.

Table I : Distribution of respondents by awareness on dif-
ferent types of hospital waste (n=103)

Table I shows that maximum (60.2%) did not know about 
the types of dangerous hospital waste, whereas 39.8% 
knew about them.

Table II : Distribution of respondents by awareness on hos-
pital waste regarding its safety (n =103)

Table II shows that maximum (60.2%) respondents consid-
ered hospital waste as safe. Whereas 39.8% did not know 
whether the waste was safe or not.

Figure 1 : Distribution of respondents by awareness about 
hospital waste as a source of disease transmission and envi-
ronmental pollutant
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Figure 1 shows that only 24.2% knew that hospital waste 
can transmit the disease, 7.8% knew that it can pollute en-
vironment, 9.7% knew that it can transmit disease & pollute 
the environment, 58.3% knew that the hospital waste is 
safe. 

Table III : Distribution of respondents by level of awareness 
about the dangerous effect of hospital waste (n=103)

Table III shows that maximum respondents (45.6%) were 
not aware about the dangerous effect of hospital waste dis-
posal whereas only 11.7% had good knowledge about it.

Table IV : Distribution of respondents by knowledge about 
the requirement of proper disposal of hospital waste 
(n=103)

Table IV shows majority of respondents (62.1%) did not 
know about the requirement and only 37.9% know that the 
hospital waste should be disposed properly. 

Table V : Distribution of respondents by awareness about 
the name of diseases transmitted via hospital waste (n=35)

Table V shows that majority (57.1%) knew that Hepatitis 
can be transmitted, 42.86% could mention tetanus. But no-
body could mention about AIDS.

Table VI : Distribution of respondents by knowledge on in-
cinerator

Table VI shows that half (50.5%) of them had no knowledge 
about incinerator and others could mention about it.

Variable	 Frequency	 Percent (%) 
Blood and pus soaked 
cotton and bandages 	 41	 39.8
Used plastic syringe & needles	 41	 39.8
Organs & limbs	 41	 39.8
Do not know	 62	 60.2

Variable	 Frequency	 Percent (%)
Safe	 62	 60.2
Not safe	 41	 39.8
Total	 103	 100.0
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Characteristics 	 Frequency	 Percentage (%)

No aware	 47	 45.6

Poor aware	 34	 33.0

Fair aware	 10	 9.7

Good aware	 12	 11.7

Total	 103	 100.0

Variable	 Frequency	 Percent (%)

Know	 39	 37.9

Do not know	 64	 62.1

Total	 103	 100.0

Variable	 Frequency	 Percent (%) 

AIDS	 0	 0

Hepatitis	 20	 57.14

Tetanus	 15	 42.86

Total	 35	 100.0

	 Frequency	 Percent (%)

Yes	 51	 49.5

No	 52	 50.5

Total	 103	 100.0



Table VII : Distribution of respondents by knowledge about 
the function of incinerator (n=103)

Table VII shows that majority (52.4%) did not know about 
function of incinerator.  

Table VIII : Distribution of respondents by the practice of 
procedure of hospital waste collection (n=103)

Table VIII shows that 96.1% used buckets for waste collec-
tion, only 3.9% practiced with plastic drum without lid but 
nobody used colour coded containers.   

Table IX : Distribution of respondents by primary knowl-
edge on personal protective equipment (n=103)

Table IX shows that only 37.9% had knowledge on personal 
protective equipment whereas others did not know about it.

Figure 2 : Distribution of respondents by knowledge on  
hospital waste in relation to age

Figure 2 shows that proportion of knowledge on hospital 
waste was found to be good (16.7%) in age group >50 
years where as age group <30  years had poor knowledge 
(20.5%).
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Figure 3 : Distribution of respondents by knowledge on 
hospital waste in relation to education

Figure 3 shows that level of knowledge on hospital waste 
management was good or fair in persons with literacy. Illit-
erate persons had no knowledge (50%) about it.

Figure 4 : Distribution of respondent by level of knowledge 
on hospital waste in relation to duration of service

Figure 4 shows that proportion of knowledge was good in 
persons who served >25 years whereas knowledge was 
poor in respondent who served <5 years.  

Discussion 
Hospital wastes are generated during the diagnosis, treat-
ment or immunization of human beings or animates or in 
research activities pertaining thereto or in the production of 
testing of biologicals5.  Most of the hospital, clinics, nursing 
homes, diagnostic centers and dental clinics in Bangladesh 
do not have proper waste management system, posing a 
serious health hazard to community, hospital staff and 
scavengers. In this current study it is showed that 39.8% of 
the respondent were aware of safety, dangerousness, disease 
transmission and safe disposal of waste. The Bangladesh

Function of incinerator	 Frequency	 Percent (%)
Burning waste	 49	 47.6
Watering waste	 0	 0.0
Don’t know	 54	 52.4
Total	 103	 100.0

Procedure	 Frequency	 Percent (%)
Plastic drum without lid	 4	 3.9
Bucket	 99	 96.1
Colour coded container 	 0	 0.0
Total	 103	 100.0

Variables	 Frequency	 Percent (%)
Yes	 39	 37.9
No	 64	 62.1
Total	 103	 100.0



Center for Advanced Studies (BCAS) conducted a study in 
1998 in different clinics & hospital of Dhaka city & found 
that the hospital wastes were collected by unhygienic man-
ner followed by improper disposal6.
Again, a study in Karachi, Pakistan in 2000 revealed that 
there is huge lack of systematic approaches to medical 
waste disposal7. In our study, regarding the knowledge of 
disease transmission from hospital waste 35 respondents 
could mention Hepatitis & tetanus is transmissible from 
hospital waste but nobody mentioned HIV/AIDS. ICDDR,B 
published a study in 2002, opined that improper manage-
ment of hospital waste can aid to the spread of infectious 
diseases like AIDS, hepatitis, TB, diphtheria, cholera etc8. 
Most of them used buckets, plastic drum without lids, with-
out any color code to collect waste materials from hospi-
tals.
This study also found that most of the respondents (52%) 
did not know about the incineration. According to US (EPA) 
more than 90% of potentially infectious medical waste is in-
cinerated in USA9. This study revealed that there is com-
plete absence of (100% respondents) training on hospital 
waste management. This findings was in accordance with 
the result obtained in a study conducted by Mostafa Kamal 
of NIPSOM at MMCH in 199710. And Magda Magdy Abd El-
Salam of Egypt in 201011. But for proper hospital waste man-
agement training is a prerequisite.  
In our study we found that 100% respondents practiced fi-
nal disposal of waste by dumping in the dustbins or in the 
open place near the hospital which creates public nuisance 
and became a source of spread of infection. This findings 
were consistent with a similar study conducted by ICDDR, 
B in 2002 reported that hospital staff, at all levels, were not 
aware of the methods of safe collection, handling, treat-
ment & disposal of these infections wastes12. Akter N K al-
so reported that all wastes were collected together and 
dumped in a common place  such as roadside, hospital 
surrounding and dustbins13. There were a huge lack of 
awareness and knowledge regarding the hazards of im-
proper disposal of hospital waste.  
In current study, it is found that majority (62%) of the re-
spondents were not aware of use of personal protective 
equipment. This finding was consistent with the result ob-
tained in a study conducted by Gai Ruoyan of china in 
201014. This study revealed that proportion of knowledge 
on waste management were directly proportional on the 
basis of age, education and duration of services among the 
respondents. So, development of knowledge and aware-
ness by training and workshop will increase the proper 
practice of hospital waste management.

Conclusion 
Hospital waste can cause serious environmental and public 
health risks through inappropriate handling and or disposal 
of them by the waste handlers. In our study, we found that 
majority of waste handlers were male with good length of 
service but with low level of education and most of them 
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were not aware about the consequence of the inappropri-
ate hospital waste management starting from collection to 
final disposal of waste. They do collection, handling & 
transportation of waste in an unhealthy way without use of 
any personal protective equipment. There is no provision of 
training for the waste handlers on waste management. 
From our study, it can be concluded that, there is a huge 
lack of awareness and knowledge among the waste han-
dlers due to lack of training and education on hospital 
waste management policy, non-availability of equipment 
and poor supervision of them as well. This study recom-
mended that awareness and special training program are 
highly required for them to protect the waste handlers him-
self and also other staff, patient, visitor and our environ-
ment as well.
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Introduction
Vitamin D regulates the functions of over 200 genes and is 
essential for growth and development. Vitamin D (VD) is es-
sential for the optimal functioning of the musculoskeletal 
system as it stimulates dietary calcium absorption, the min-
eralization of the osteoid and has a major regulating role in 
bone turnover and muscle function1. In adults, vitamin D de-
ficiency becomes manifest as muscle weakness, bone min-
eralization defect (Leading to osteomalacia), muscle pain 
reduced bone mineral density and higher incidence of frac-
tures and falls2-6.  There are two forms of vitamin D- vitamin 
D2 (Ergocalciferol) and vitamin D3 (Cholecalceferol)3. Vita-
min D status depends on the production of vitamin D 3 in 
the skin under the influence of ultraviolet radiation from sun 
and vitamin D intake through diet or vitamin D supplements. 
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Usually 50 to 90% of vitamin D is produced by sunshine 
exposure of skin and the remainder comes from the diet. 
Traditionally the human vitamin D system begins in the 
skin, not in the mouth. However, important sources of vita-
min D are egg yolk, fatty fish, fortified dairy products and 
beef liver. Vitamin D3 deficiency can result in obesity, dia-
betes, hypertension, depression, fibromyalgia, chronic fati-
gue syndrome, osteoporosis and neuro-degenerative dis-
eases including Alzheimer’s disease. Vitamin D deficiency 
may even contribute to the development of cancers, espe-
cially breast, prostate, and colon cancers. Current research 
indicates vitamin D deficiency plays a role in causing sev-
enteen varieties of different cancers as well as heart dis-
ease, stroke, autoimmune diseases, birth defects, and pe-
riodontal disease4. Vitamin D3 is believed to play a role in 
controlling the immune system (Possibly reducing one’s 
risk of cancers and autoimmune diseases) increasing neu-
romuscular function and improving mood, protecting the 
brain against toxic chemicals and potentially reducing pain. 
Biochemically, low vitamin D status is associated with an 
increase in serum Parathyroid Hormone (PTH) concentra-
tion which contributes to some of the deleterious effects of 
vitamin D deficiency7. The optimal marker for the assess-
ment of the vitamin D status is the serum concentration of 
25 hydroxy vitamin D (25OHD)8. The US Endocrine Society 
defines vitamin D deficiency as 25OHD serum levels below 
20 ng/ ml, vitamin D insufficiency at values between 20-30 
ng/ml and vitamin D sufficiency at concentrations above 30 
ng/ml9. These are the criteria that we will use in this paper. 
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Incidence of Vitamin D Deficiency in Post Menopausal
Women in Urban Area of Chattogram 
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ABSTRACT
Background: Vitamin D is essential for the proper absorption of calcium and it’s been shown to greatly reduce fracture risk 
in two ways. First, it helps with the formation of stronger bones, second, Vitamin D helps improve balance and prevent falls 
by enhancing muscle contraction. Vitamin D (VD) is essential for the optimal functioning of the musculoskeletal system as it 
stimulates dietary calcium absorption, the mineralization  of the osteoid and has a major regulating role in bone turnover 
and muscle function. Low vitamin D (VD) is associated with secondary hyperparathyroidism and both contribute to 
deleterious consequences [Reduced Bone Mineral Density (BMD)] risk of fractures and falls). To study the incidence of 
vitamin D deficiency in a group of postmenopausal women. Materials and methods: This cross-sectional study was 
conducted in the Sigma Lab Private Limited, Chattogram and Delta Health Care Limited Chattogram, during the period of 
July 2017- June 2018. A total of 150 subjects were enrolled in this study. All cases had been referred  by the general 
practitioner. The evaluation included measurement of  serum 25 hydroxy vitamin D (25OHD). Results: After finishing our 
work we found, out of 150 subjects 93.33% of cases had 25OHD serum levels below 30 ng/ml (79.33% had vitamin D 
insufficiency, 14% vitamin D deficiency). Only 6.67% had sufficient vitamin D levels. Conclusion: The study revealed the 
incidence of vitamin D deficient patient who are post menopausal and at risk of fracture of bone and other complications. 
Vitamin D insufficiency is widely prevalent but still unrecognized and under-treated, possibly leading to secondary 
hyperparathyroidism. The compliance to vitamin D supplementation is lower in subjects without osteoporosis or fragility 
fractures. Primary prevention measures should be more actively implemented.�    

Key words: Vitamin D; Deficiency; Postmenopausal; Secondary hyperparathyroidism. 



Age group(In years)	 Frequency	 Percentage (%)
40-49	 30	 20%

50-59	 50	 33%

60-69	 40	 27%

70-79	 30	 20%

Total	 150	 100%

Materials and methods          
This cross-sectional  study was carried out from July 2017 
to June 2018  in the Sigma Lab Private Ltd and Delta 
Health Care Limited. We studied 150 postmenopausal 
women. All patients had been referred for the evaluation of  
vitamin D status by the general practitioner for the first time 
to prevent and treat  osteoporosis. During the period of da-
ta collection the subjects gave written consent to partici-
pate in this study. The statistical analysis was done using 
the SPSS program version 23.

Sampling Technique

l  Subjects who met the set criteria were included in the 
study by  purposive sampling

l  One hundred and  fifty subjects (postmenopausal) were 
selected who came in  the laboratory

l  Data collection procedure included direct history taking, 
physical examination and laboratory procedure

l  Data were taken in a pre-designed data collection sheet

l  Samples were collected from 42 to 79 years old patients

l  Patients who were taking vitamin D supplement were ex-
cluded from the study. We also  excluded patients with 
primary hyperparathyroidism or hypocalcaemia of other 
causes, end-stage kidney failure, active malignancy, in-
flammatory or metabolic bone disease.

Investigations

Following test  had been done- by proper method (ELISA 
method).

  Name 	 Normal Range 

  Serum 250HD	 Deficient <20 ng/ml

	 Insufficient <30ng/ml

	 Sufficient 30-100ng/ml

	 Toxic >100ng/ml

Results
From our observation, it was found that among the total 
150 subjects the age ranged from 40  to 79 years old wom-
en, most women were within the age group of 50-59 years. 
The cut-off defining vitamin D deficiency is 20 ng/mL  and 
vitamin D insufficiency 30ng/ml.  As shown in Figure 1 , the 
incidence  of insufficient levels of VD was very high in the 
study group, 79.33% of cases  had 25OHD serum levels 
below 30 ng/ml. 14% of the cases had vitamin D deficiency  
and only 6.67% %  had sufficient vitamin D levels. Among 
them (As shown in figure 2) 85% of the cases   were non-
smokers, 12% past smokers and 3%  were active smokers.
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The findings obtained from data analysis were presented below. 

Table I : Distribution of study in response to the  test

The table shows the distribution of  serum 250HD. Here 
79.33% subjects are insufficient, 14% subjects are deficient 
and only 6.67% subjects have sufficient amount of vitamin 

Figure 1 :  Bar diagram showing distribution of serum 
250HD status among the study Subjects.  Here we can see 
79.33% patients are insufficient, 14% are deficient , 6.67% 
are sufficient

Table ll : Distribution of subjects according to age group

Figure 2 : Pie chart showing distribution of subjects according 
to the smoking pattern. Here we can see 85% subjects are non-
smoker, 12% are past smoker and 3% are active smoker.

Test	 Frequency	 Percentage

Insufficient	 92	 79.33%

Deficient	 21	 14%

Sufficient	 10	 6.67%

	 Frequency	 Percentage

Non smoker	 127	 85%
Past smoker	 18	 12%
Active smoker	 05	 3%
Total	 150	 100%

Table lll : Distribution of subjects according to the smoking pattern



Discussion
Vitamin D is an exceptional vitamin which is synthesized 
only when the skin is exposed to the sunlight. For this rea-
son, vitamin D is also referred as “Sunshine Vitamin”. Vita-
min D has a vital role over different parts of human body 
such as: Musculoskeletal system, Cardiac function,  CNS 
system, immunity, dental health, respiratory problem and 
other system also. It has role in pregnancy and diabetes 
mellitus also. Vitamin D deficiency has been recently de-
scribed as a pandemic condition with significant conse-
quences for wide range of different chronic diseases2. Our 
results are in line with the previous reports and demon-
strate a very high prevalence of low vitamin D status in a 
group of postmenopausal women. Although a selection 
bias that could overestimate the results is probably in-
volved (All cases had been referred by the general practi-
tioner with a suspicion of low bone mass or for the follow-
up of already diagnosed low bone mass) the prevalence in 
the general postmenopausal population can be inferred to 
be significant. Very high prevalence has also been demon-
strated in a large cohort of Romanian postmenopausal 
women with osteoporosis3. The possible coexistence of a 
subclinical mal absorptive state in some cases should also 
be borne in mind, given the high prevalence of an under di-
agnosed gastrointestinal etiology for the low vitamin D sta-
tus4. Low vitamin D status is associated with low bone 
mass and fractures. Serum 25-hydroxyvitamin D [25 (OH) 
D] concentration is the parameter of choice for the assess-
ment of vitamin D status. Recently, many studies have 
used 30 ng/mL as a cut-off value and most experts now 
recommend the normal level of 25-hydroxyvitamin D 
(25OHD) to be 30 ng/mL. Vitamin D insufficiency is defined 
when the levels are between 20-29 ng/mL and at levels of 
20 ng/mL the patient is considered vitamin D deficient5,6. 
Despite the abundance of sunshine in the Middle East al-
lowing vitamin D synthesis all year round, the region regis-
ters some of the lowest levels of vitamin D and the highest 
rates of hypovitaminosis D worldwide. This major public 
health problem affects individuals across all life stages, es-
pecially pregnant women, neonates, infants, children and 
the elderly. This results are consistent with our results. 
These observations can be explained by limited sun expo-
sure due to cultural practices, dark skin color, and very hot 
climate along with prolonged breast feeding without vitamin 
D supplementation, limited outdoor activities, obesity, and 
lack of government regulation for vitamin D fortification of 
food, in several if not in all countries7. A study carried out 
recently among young healthy man living in eastern prov-
ince of Saudi Arabia revealed the prevalence of vitamin D 
deficiency between 28% to 37%8. Similarly, other studies 
conducted in Saudi Arabia on population at high risk report-
ed the vitamin D deficiency to be 50% to 80%9. The target 
25OHD concentration in postmenopausal patients is at 
least 30 ng/ml. Concentrations below 30 ng/ml have been 
associated  with incipient aspects suggestive of osteomala-
cia (increased osteoid volume)10. On the other hand, 
25OHD concentrations 
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above 30 ng/ml are associated with low fracture risk and 
recommended both by the International Osteoporosis 
Foundation (IOF) guide (24) and the Task Force for vitamin 
D of the US Endocrine Society11-13. There is also the possi-
bility that the compliance to vitamin D supplementation dif-
fers between different subgroups of patients. Although we 
did not try to objectively assess the compliance to treat-
ment in our study, the fact that the 25OHD level did not at-
tain the sufficiency level in the vast majority of cases re-
ceiving supplementation according to current  guidelines 
suggest that compliance might be suboptimal. This appears 
to be particularly true in subjects without the diagnosis of 
osteoporosis or history of fragility fractures, who had signifi-
cantly lower 25OHD concentration than the other vitamin 
D-replaced subjects14. Cigarette smoking was first identi-
fied as a risk factor for osteoporosis decades ago. Studies 
have shown a direct relationship between tobacco use and 
decreased bone density. As well, smoking has been shown 
to have a negative impact on bone healing after frac-
ture15,16. Our study revealed almost  same result. Treat-
ment of vitamin D deficiency: 40,000 IU/week for 7 weeks, 
followed by maintenance therapy (1,400-2,000 IU/day) for 
the next 3-4 months until target level of vitamin D is ach-
ieved. Prevention of vitamin D deficiency: 20,000 IU per 
month and follow up should be done. If the coeliac disease 
was confirmed the injectable form of vitamin D is recom-
mended17.

Conclusions
Incidence of vitamin D deficiency (Including insufficiency) in 
postmenopausal women is very high. Vitamin D supple-
mentation is indicated in this subjects, especially in those at 
high risk of fracture, but it is still not recommended in all 
cases. Even when vitamin D supplementation is offered, 
the compliance is low, possibly even lower in subjects with-
out osteoporosis or fragility fractures. Both primary and 
secondary prevention measures should be more actively 
implemented in the  population of urban and rural area. As  
the  size of population in Bangladesh is much bigger more 
research and efforts are warranted in order to enhance the 
diagnosis and the prevention of vitamin D deficiency and its 
consequences.
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Introduction
Personal hygiene is the science of healthy – living of an in-
dividual. It includes all those personal factors, which influ-
ence the health & wellbeing of an individual. It comprises of 
bathing, clothing, washing hands, care of nails, feet & 
teeth, personal appearance & inculcation of clean habits1 . 

Water borne disease are diseases that are acquired by 
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drinking contaminated water either by pathogenesis or tox-
ic substances. It includes diseases like Cholera, Typhoid, 
Diarrhea, Dysentery, Hepatitis A, Polio,  Arsenicosis etc1 .  

According to World Health Organization (WHO) fundamen-
tal hygiene behavior such as washing hands, removing 
stool safely, and using clean water are beneficial for im-
proving health2. Hand washing with soap has been report-
ed to reduce diarrheal morbidity by 44% & respiratory in-
fection by 23%. Oral health knowledge is considered to be 
an essential pre requisite for health related practices1. In 
addition to the provision of safe community water supply & 
sanitation services there is need for education on hygiene. 
Good personal hygiene now forms part of primary health 
prevention strategy by reducing morbidity & mortality rates in 
adults3. The global burden of disease & mortality rates could 
be reduced by about 9.1% and 6.3% respectively by good per-
sonal hygiene1. WINSLOV in 1920 0bserved that personal 
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ABSTRACT
Background: According to World Health Organization (WHO) fundamental hygiene behavior such as washing hands, 
removing stool safely, and using clean water are beneficial for improving health. In addition to the provision of safe 
community water supply & sanitation services there is need for education on hygiene. Good personal hygiene now forms 
part of primary health prevention strategy by reducing morbidity & mortality rates in adults. So, awareness of personal 
hygiene and knowledge about water borne diseases are public health tool that are used for disease prevention & health 
promotion  in individuals, families and communities.  The aim of this study was  to find out awareness on personal hygiene 
and knowledge about water borne diseases among the adult population (18+) of Chagachar village of Dohazari union of 
Chandanaish Upazilla. Materials and methods: This was a descriptive cross sectional study was conducted on “ A study on 
personal hygiene awareness & knowledge about water borne diseases  among the adult (18+) population of chagachar 
village  of Dohazari union in Chandanaish Upazila”. A cross sectional study by face to face interview method of 170 
respondents was selected by purposive sampling technique from village of Dohazari union under Chattogram district. Data 
were collected by using prepared questionnaire, containing both structured and unstructured questions. Results: Among 
the respondents 56(32.94%) were in age group of 18-27 years, followed by (26.47%) were in age group 28-37 years,  only 
4(2.355%) were in age group of above 68 yrs. The majority of the respondents 49 (28.47%) were illiterate followed by 45 
(26.47%) respondents were primary complete, 26(15.29%) respondents were secondary complete, only 13(7.65%) 
respondents were HSC & above.  Among the respondents 164(97.47%) were practicing hand washing before taking meal. 
The majority of the respondents 159(93.53%) were used to wash hand after using toilet and 11(6.47%) respondents were 
not. It was found that 137(80.59%) of the respondents used soap while hand washing, Followed by 23(7.65%) respondents 
with ash and Only 12 ((7.06%) with liquid. the majority of the respondents 148(87.05%) were not boiling drinking water. It 
was documented that the major proportion of the respondents 100(58.82%) were using open latrine. Conclusion: So the 
important findings that we have experienced after performing the survey, will increase general awareness among the 
population & further program should be done for practicing and maintaining proper personal hygiene & to control water 
borne diseases.

Key words : Water borne disease; Personal hygiene; Sanitation services.



hygiene &  knowledge about water borne diseases can be 
improved by educating individual in communities on basic 
tips of achieving personal cleanliness through their organ-
ized efforts4.  So, awareness of personal hygiene and 
knowledge about water borne diseases are public health 
tool that are used for disease prevention & health promo-
tion  in individuals, families and communities. We are going 
to describe the awareness about personal hygiene and 
knowledge about water borne diseases among the 170 
adult people in Chagachar village of Dohazari union of 
Chandanaish Upazila. Using prepared questionnaire sheet, 
we collected information on all adult people by face to face 
interview method with non probability convenience sam-
pling method, sample size was 170, presenting at Dohazari 
union on 28th August 2018.

Materials and methods
A Descriptive cross sectional study was performed in Cha-
gaChar Village, Dohazari Union of Chandanaish Upazila 
from 14th  August 2018 to 14th October 2018 over a period 
of 2 months. Data was collected on 28th August 2018. 
Study Population was the adult population of  Chagachar 
village of Dohazari union of Chandanaish Upazila, Chatto-
gram. Sample Size was 170. Samples were selected by 
Non-probability convenient sampling. Data was collected 
by face to face interview method with the help of a pre-
pared mixed type of questionnaire. After establishing a rap-
port with the respondent we shared our aims & objectives 
of the study. Then oral consent was taken from the re-
spondent for collecting data. After collection of data, data 
was edited, organized, compiled & analyzed manually with 
the help of calculator according to variable.

Results

Table I : Distribution of respondent of hand washing before 
taking meal

The above table showed that the majority of the respond-
ent 164(97.47%) washed their hand before taking meal and 
the rest 6(3.53%) did not.

Figure 1: Bar diagram showing distribution of respondents 
by their educational status
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Bar diagram showing on account of educational status the 
major proportion 49(28.82%) of respondents were illiterate, 
followed by 45(26.47%) respondents were primary com-
plete, followed by 37(21.76%) respondents were primary 
incomplete, followed by 26(15.29%) respondents were sec-
ondary complete & only 13 (7.65%) were HSC and Above.

Figure 2: Distribution of respondents by Socio-economic 
status
Pie chart showing the majority of the respondents 
72(42.35%) were from lower middle class family and only 6 
respondents I(3.53% )were from upper class family.

Table II : Distribution of respondent by hand washing after 
using toilet

The above table showed that the majority of the respondent 
about 159(93.53%) washed their hand after using toilet and 
the rest 11(6.47%) did not.

Table III : Distribution of respondent by materials they used 
for hand washing

The above table showed that the majority of the respond-
ents 137 (80.59%) use soap as material for hand washing, 
followed by 12(7.06%) used liquid, 13(7.65%) used ash 
and the rest 8(4.71%) use other materials.

Table IV : Distribution of respondent by type of latrine they 
used in their house

Hand washing before taking  meal	 Number	 Percentage

Yes	 164	 97.47%

No	 6	 3.53%

24.12% 28.82%

42.35%

Hand washing after using toilet
	 Number	 Percentage
Yes	 159	 93.53%
No	 11	 6.47%

Material	 Number	 Percentage
Soap	 137	 80.59%
Liquid	 12	 7.06%
Ash	 13	 7.65%
Other	 8	 4.71%

Used latrine	 Number	 Percentage
Open	 4	 2.35%
Close	 22	 12.94%
Pit	 21	 12.35%
Bore hole	 100	 58.82%
Water seal	 23	 13.53%



The above table showed that the majority of the respond-
ents 100(58.82%) used bore hole latrine in their house, fol-
lowed by 23(13.53%) used water seal latrine, 22(12.94%) 
used closed latrine, 21(12.35%) used pit latrine and the 
rest 4(2.35%) used open latrine.

Table V : Distribution of respondent regarding idea about 
water purification 

The above table showed that the majority of the respond-
ents 158(87.06%) had the idea about water purification and 
the rest 22(12.94%) had not the idea about this.  

Table VI : Distribution of respondent by knowledge about 
disease spreading by water contamination

The above table showed that the majority of the people 
84(49.41%) had the knowledge about diarrhea, 25(14.71%) 
about cholera, 22(12.94%) about dysentery, 6(3.525) about 
hepatitis, 2(1.18%) about enteric fever and the rest 0(0%) 
about poliomyelitis spreading by water contamination.

Discussion
A study on similar background was conducted by Rajib 
Ranjan Karn, Buna Bhandari & Nilambar Jha. Out of 170 
respondents 72.34% people have knowledge of sanitation, 
but in their study this number is 90%. Out of 170 respond-
ents 80.59% people use soap for washing hands, but in 
their study this number is 65%5.

Another study on similar background was conducted by In-
ternational Journal of Environmental Research & Public 
Health. Out of 170 respondents 96.47% wash their hand 
before meal, but in their study this number is 98%. Out of 
170 respondents 49.41% people are concerned about wa-
ter borne disease (Diarrhea), but in their study this number 
is 62%. Out of 170 respondents 12.35% people use pit la-
trines, but in their study this number is 75%6.
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A study on similar background was conducted by Mashura 
Shammi, Mahedi Morshed-Dept. of environmental sceince 
of Jahangir Nagar University. Out of 170 respondents 
72.34% people use sanitary latrine, but in their study this 
number is 98% among 278 people. Out of 170 respondents 
87.65% people use soap and ash for hand washing, but in 
their study 60% among 278 people. Out of 170 respond-
ents 96.47% people wash their hand before taking meal, 
but in their study the number is 80%7.

Our study on similar background was conducted by Shayel 
Farah, Meherunnesa Begum, Nasrin Akter, Mohsina Karim 
& Nadia Begum-Delta Medical College Inst. Of Bangla-
desh. Out of 170 respondents 96.47% respondents use 
soap for hand washing before meal, but in their study this 
number was 67%. Our study result showed that 37.06% re-
spondents brush their teeth with paste, but in their study 
this number was 50%. Our study result showed that 
80.59% respondents used to drink water from tub well, but 
in their study this number was 60%8.

It has observed that there is no major difference between 
the studies is given in above percent of our study.

Conclusion
In this survey we tried to assess the awareness of personal 
hygiene & knowledge about water borne diseases among 
the adult population(18+) of chagachar village of Dohazari 
union in Chandanaish Upazila. Also from the survey we 

Idea	 Number	 Percentage

Yes	 22	 12.94%

No	 158	 87.06%

Disease	 Number	 Percentage
Diarrhea	 84	 49.41%
Dysentery	 22	 12.94%
Cholera	 25	 14.71%
Hepatitis	 6	 3.52%
Enteric Fever	 2	 1.18%
Poliomyelitis	 0	 0%

Trait	 Rural village of Mornag District 	 Our Study (170  
	 of Nepal (816 respondents)	 respondents)

Knowledge of sanitation	 90%	 72.34%

Soap using for hand washing	 65%	 80.59%

Trait	 Study of Vhembe	 Our study (170  
	 District Limpopo,	 respondents) 
	 South Africa (2236 
	 respondents)

Wash hand before meal	 98%	 96.47%

Concerned about water 
borne diseases	 62%	 49.41%

Use pit latrine	 75%	 12.35%

Traits	 Study from Sirajgonj 	 Our study (170  
	 district (278	 RESPONDENTS) 
	 RESPONDENTS)

Use sanitary latrine	 98%	 72.34%

Use soap and ash	 60%	 87.65%

Wash their hand before 
taking meal	 80%	 96.47%

Traits	 Study from the slum of 	 Our Study
	 Dhaka city (475 respondents)
Use soap for hand 
washing before 
taking meal	 67%	 96.47%

Brushing teeth 
with paste	 50%	 37.06%
Used to drink water from 
tube well	 60%	 80.59%



have gathered experience & practical knowledge about the 
field application of academic study. It was revealed in the 
study that diseases among the people of chagachar village 
due to lack of personal hygiene & lack of knowledge about 
water borne diseases were a common occurrence & they 
are categorized mostly diarrhea 49.41%, Dysentery 
12.94%, Cholera 14.71%, Hepatitis 3.52%, Enteric fever 
1.18%. So to bring the diseases rate due to personal unhy-
gienic & lack of knowledge about water borne diseases 
among the people of Chagachar village at zero point more 
knowledge can be developed by raising people awareness. 
Awareness regarding personal hygiene & knowledge on 
water borne disease can also be increased through proper 
health education.

Disclosure
All the authors declared no competing interests.
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Introduction
Obesity is a chronic condition characterized by an excess 
of body fat. Current knowledge of human obesity has pro-
gressed beyond the simple generalizations of the past. 
Overweight and obesity result from a complex interaction 
between genes and the environment characterized by long-
term energy imbalance due to a sedentary lifestyle, exces-
sive caloric consumption or both. Our understanding of 
how and why obesity develops is incomplete. There is 
overwhelming evidence to suggest that overweight and 
obesity are associated with increased mortality and morbid-
ity. Over the past two decades there has been a dramatic 
rise in the prevalence of obesity throughout the world. It is 
estimated by the World Health Organization (WHO) that 
globally, over 1 billion (16%) adults are overweight and 300 
million (5%) are obese. WHO recommends anthropometry 
as the single most portable, universally applicable, inex-
pensive and noninvasive technique for assessing the size, 
proportions and composition of the human body.
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Overweight and obesity prevalence are commonly used for 
public and policy communications to combat the over-
weight and obesity epidemic, yet comparable estimates of 
trends in overweight and obesity prevalence by country are 
not available1. Overweight and obesity are among major 
metabolic risk factors of NCDs. Non-Communicable Dis-
eases (NCDs) including heart disease, stroke, cancer, dia-
betes and chronic lung disease, are collectively responsible 
for almost 70% of all deaths worldwide. Preventions and 
control of NCDs can be achieved through the reduction of 
risk factors by appropriate intervention. The prevalence of 
overweight (Body Mass Index [BMI]≥25 kg/m2) and obesity 
(BMI≥30 KG/M2) are high in military persons as well as 
general people of Bangladesh. Obesity has reached epi-
demic proportions globally, and may have adverse conse-
quences for the military: a worsening prevalence of obesity 
in young civilian adults could hinder the recruitment and 
maintenance of military manpower2. Overweight and obesi-
ty are among the major risk factors of non-Communicable 
Diseases (NCDs) in the world. Comorbid conditions associ-
ated with obesity include hypertension, dyslipidaemia, 
stroke, gallbladder disease, diabetes, coronary heart dis-
ease, and osteoarthritis, as well as breast, prostate, color-
ectal, gall bladder, and endometrial cancer. The epidemic 
of obesity significantly affects the military3. The high preva-
lence of obesity, combined with its concomitant cardio-met-
abolic risks, makes it a global health challenge. Obesity is 
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ABSTRACT

Background: Overweight and obesity are significant risk factors of disease burden among the general populations and 
military personnel as well as. The purpose of this study was to find the prevalence of overweight and obesity among the 
army personnel of Chattogramand hill tracts area. Methods: The study was a cross sectional study with systematic random 
sampling. For collecting primary data, 3 military units were selected. One unit was from Chottogramplain area and two units 
were from hill tracts area. To attain the research objectives attempts were made to collect relevant quantitative data from the 
study units. Results: Out of 390 personnel, 134 (34%) personnel were in overweight & obesity range. Study found that the 
highest prevalence of overweight (Body mass index ≥25 kg/m2) in plain area unit was 41% and in hill tracts units were 32% 
and 35% respectively. It showed obesity (Body mass index ≥30 kg/m2) prevalence in plain area 2 % and in hill tract area 1%. 
The comparative study of overweight and obesity between military personnel of hill tracts and plain land of Chattogram 
area revealed that military personnel of the plain land area unitwere overweight and obese remarkably more in numbers 
than hill tracts units. Conclusion: The prevalence of overweight was found to be increasing with age and generally with the 
higher ranks of the military personnel among Junior commissioned officers and below. Older age groups were found to 
have higher prevalence of overweight as compared to younger age groups. It is recommended for further studies with 
larger sample size to explore the burden of overweight and obesity with its overall implications.

Key words: Overweight; Obesity; Military personnel; Chattogram plain and hill tract area.



also increasing in Bangladesh4. Both overweight and ab-
dominal obesity contribute to the hidden public health 
threat of undiagnosed diabetes and pre-diabetes. Aware-
ness raising and screening of high risk groups combined 
with a tailored approach are essential for halting the epi-
demic of diabetes and pre-diabetes in Bangladesh5. Obesi-
ty and overweight are accompanied with several different 
chronic diseases. Overweight and obesity can be meas-
ured by using Body Mass Index (BMI) and is also used 
widely as an index of relative adiposity among any popula-
tion6. The Body Mass Index (BMI) is the most frequently 
used measurement for diagnosing obesity, because of its 
simplicity and reliability7.

Research Objectives
The main objective of the study is to identify the overweight 
and obesity condition among army personnel of Chatto-
gram area. More specifically:

i. To analyze the prevalence of overweight and obesity

ii. To find risk group to suggest intervention

iii. To compare the state of prevalence of overweight and 
obesity among military personnel working in plain land 
and hill-tracts area.

Materials and methods
The study was a cross sectional study with systematic ran-
dom sampling. For collecting primary data, 3 units were se-
lected. The name of these units is encoded as Chattogram 
plain land unit, hill tracts unit-1 and hill tracts unit-2. To at-
tain the research objectives attempts were made to collect 
relevant quantitative data from the study units. The re-
searcher collected data from the selected units. Data was 
collected during the period of August 2015 to November 
2015. Among the 324 samples135 samples were from 
Chattogram plain land unit, 125 from hill tracts unit-1 and 
130 from hill tracts unit-2. Statistical analysis was carried 
out by using SPSS version 22.
The primary data were collected from Army Units of Chatto-
gram plain land, hill tracts unit-1 and hill tracts unit-2 from 
Chattogram area to reveal the existing scenario of over-
weight and obesities of military personnel. 

Demographic Information of Chattogram Plain Land Unit 
Among the 135 respondents the greater proportion of the 
respondents were sergeant 33 (24 percent) then Lcpl 29 
(22 percent) Cpl 28 (21 percent) Snk 23 (17 percent) WO 
11 (8 percent) SWO 8 (6 percent) MWO 1 (.7 percent) Ma-
jor 1 (.7 percent) and Lieutenant 1 (.7 percent). The highest 
number of the respondents were 53 (39 percent) from the 
age group of 31-35 years, and 41 to 45 years 39 (29 per-
cent) 36-40 years 36 (27 percent) and 46 and above years 
7 (5 percent). The highest number of the respondents were 
from 71-75 kg 48 (36 percent), then 66-70 kg 35 (26 per-
cent) above 75 kg 31 (23 percent) 61-65 kg 13 (10 percent) 
and below 60 kg 8 (6 percent).  The highest number of the 
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respondents’ height were from 1.66-1.70 mtr 49 (36 per-
cent) then 1.71-1.75 mtr 46 (34 percent) 1.60-1.65 mtr 17 
(13 percent) 1.76-1.80 mtr 17 (13 percent) and lowest pro-
portion were 1.81-1.85 mtr 6 (4 percent).
Demographic Information of Hill Tracts Unit-1
Among the 125 respondents of Hill Tracts Unit-1,the great-
er proportion of the respondents were sergeant 33 (26 per-
cent) then Snk 24 (30 percent) Cpl 20 (16 percent) Lcpl 20 
(16 percent) WO 13 (10 percent) SWO 7 (6 percent) Major 
1 (.8 percent) and Lieutenant 1 (.8 percent). The highest 
number of the respondents were from the age group of 31-
35 years 47 (38 percent), and 36 to 40 years 43 (34 per-
cent), 41-45 years 30 (24 percent) and 46-50 years 4 (3 
percent) and above 50 years 1 (.8 percent). The highest 
number of the respondents were from 66-7-70 kg 54 (43 
percent), then 71-75 kg 32 (26 percent) above 75 kg 8 (22 
percent) and below 60 kg 5 (4 percent).  The highest num-
ber of the respondents’ height were from 1.71-1.75 mtr 61 
(49 percent) then 1.66-1.70 mtr 28 (22 percent) 1.76-1.80 
mtr 27 (22 percent) 1.81-1.85 mtr 7 (6 percent) and lowest 
proportion were 1.61-1.65 mtr 2 (2 percent). 

Demographic Information of Hill Tracts Unit-2
Among the 130 respondents of Hill Tracts Unit-2, the great-
er proportion of the respondents were corporal 35 (30 per-
cent) then Snk 25 (19 percent) Sergeant 23 (18 percent) 
Lcpl 21 (16 percent) WO 12 (9 percent) SWO 10 (8 per-
cent) Major 2 (2 percent) and Lt Col 1 (.8 percent). The 
highest number of the respondents were from the age 
group of 35-39 years 46 (35 percent), and 30 to 34 years 
44 (34 percent) 40-44 years 30 (23 percent) and 45-49 
years 10 (8 percent). The highest number of the respond-
ents were from 66-70 kg & 71-75 kg 37 (29 percent) re-
spectively, above 75 kg 34 (26 percent) 61-65 kg 19 (15 
percent) and below 60 kg 3 (2 percent).  
The highest number of the respondents’ height were from 
1.66-1.70 mtr 59 (45 percent) then 1.71-1.75 mtr 36 (28 
percent) 1.60-1.65 mtr 17 (13 percent) 1.76-1.80 mtr 16 (12 
percent) and lowest proportion were 1.81-1.85 mtr 2 (2 per-
cent). 

Inclusion Criteria 
Military personnel of the rank of Lieutenant Colonel and be-
low and age 30 years and above up to retirement age limit 
were the included in study sample.

Exclusion Criteria
Military personnel of the rank of Colonel and above were 
excluded from the sample.

Ethical clearance was obtained from appropriate individuals 
and authority.

Results
We tried to examine the BMI (Overweight and obesity) sta-
tus of army personnel of the selected areas. BMI (kg/m2) 
was calculated as weight (kg) divided by height (m) squared.



	 	 	 	 BMI
	 	 Underweight range	 Normal	 Overweight range	 Obese range	 Total	
Age	 31-35	 0	 35	 18	 0	 53
	 36-40	 0	 24	 12	 0	 36
	 41-45	 1	 14	 22	 2	 39
	 Above 46	 0	 3	 4	 0	 7
Total	 	 1	 76	 56	 2	 135

	 	 	 	 BMI
	 	 Underweight 	 Normal	 Overweight	 Obese	 Total  
	 	 range	 	 range	 range

Rank	 Major	 0	 0	 1	 0	 1
	 Lieutenant	 0	 0	 1	 0	 1
	 MWO	 0	 1	 0	 0	 1
	 SWO	 0	 2	 6	 0	 8
	 WO	 0	 5	 6	 0	 11
	 Sergeant	 1	 15	 17	 0	 33
	 Corporal	 0	 18	 9	 1	 28
	 Lance Corporal	 0	 18	 10	 1	 29
	 Snk	 0	 17	 6	 0	 23
Total	 	 1	 76	 56	 2	 135

Participants were categorized as underweight, normal, 
overweight and obese. If BMI is less than 18.5, it falls with-
in the underweight range, If BMI is 18.5 to <25, it falls with-
in the normal, If BMI is 25.0 to <30, it falls within the over-
weight range, If BMI is 30.0 or higher, it falls within the 
obese range. 
There were total 390 military personnel as sample popula-
tion from 3 selected Chattogram plain and hill tracts units. 
Among the total sample population 256 (65 percent) per-
sonnel were in normal range, 134 (34 percent) were in 
overweight and obesity range.
Table I demonstrated the age based BMI status of Chatto-
gram plain land unit where the highest number of over-
weight respondents (22) were from age group 41-45 years, 
then (18) from 31-35 age group, (12) from 41-45 age group 
and the smallest proportion (4) from above 46 group age. 
The prevalence of obesity stratified by age is displayed by 
the table where 2 respondents were from 41-45 age group. 

Table I : Age * BMI Cross tabulation of Chattogram Plain 
Land Unit (n=135)

Table II demonstrated the rank based BMI status of Chatto-
gram plain land unit where the highest numbers of over-
weight respondents (17) were from Sergeant, then (10) 
from Lcpl, (9) Cpl, (6) SWO, WO & Snk respectively and 
(1) from Lieutenant and (1) from Major. The prevalence of 
obesity stratified by rank is displayed by the table where 2 
respondents were from cpl and lcpl. 

Table II : Rank wise BMI status of Chattogram Plain Land 
Unit (n=135)
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Figure 1 demonstrated the rank based BMI status of hill 
tracts unit-1 where the highest numbers of overweight re-
spondents (11) were from sergeant, then (7) from Snk, (4) 
WO, (3) Cpl, (2) Lcpl, and (1) from lieutenant and (1) from 
SWO. The prevalence of obesity stratified by rank is dis-
played by the figure where no respondents were from Hill 
Tracts Army Unit-1.

Figure 1 : Rank wise BMI status of Hill Tracts Unit-1 
(n=125)

Figure 2 demonstrated the rank based BMI status of Hill 
Tracts  Unit-2, where the highest numbers of overweight re-
spondents (14) were from corporal, then (10) from Ser-
geant, (6) SWO, Lcpl&Snk respectively, (3) WO, (1) from 
Major. The prevalence of obesity stratified by rank is dis-
played by the figure where 1 respondent was from ser-
geant. 

Figure 2 : Rank wise BMI status of Hill Tracts Unit-2 
(n=130)

Combined Result of Prevalence of Overweight and Obesi-
ty Status Among Military Personnel from Selected Units
Table III and fig 3 describe prevalence of overweight and 
obesity of the three study units by table and bar diagram. 
The large proportion of overweight respondents 56 (42 per-
cent) and obesity 2 (2 percent) were from Chattogram plain 
land unit, 46 (35 percent) overweight and 1 (1 percent) obe-
sity respondents were from hill tracts unit-2 and 29 (23 per-
cent) overweight respondents from hill tracts unit-1. There 



                 Chattogram Plain Land Unit(n=135)
	                                         BMI
	 	 Obese	 Overweight	 Normal	 Total	
BMI Rang	 <25	 -	 -	 77 (57%)	 77
	 ≥25	 -	 56 (26.3%)	 -	 56
	 ≥30	 2 (1.5%)	 -	 -	 2
Total	 	 0	 59	 96	 135
	 	                          Hill Tracts Unit-1(n=125)
	 	                     BMI	
	 	 Obese	 Overweight	 Normal	 Total	
BMI Rang	 <25	 -	 -	 96 (77%)	 96
	 ≥25	 -	 29 (23.2%)	 -	 26
	 ≥30	 0	 -	 -	 0
Total	 	 0	 59	 96	 125
	 	                         Hill Tracts Unit-2 (n=130)
	 	                    BMI	
	 	 Obese	 Overweight	 Normal	 Total	
BMI Rang	 <25	 -	 -	 83 (63.8%)	 83
	 ≥25	 -	 46 (35.4%)	 -	 46
	 ≥30	 1 (.8%)	 -	 -	 1
Total	 	 1	 46	 83	 130

was no obesity respondent in hill tracts unit 1. That means 
army personnel of Chattogram plain land area are in dan-
ger in overweight and obesity range. The result revealed 
that army personnel of Chattogram plain land unit had 
higher prevalence of overweight and obesity.

Table III: BMI status of the selected area

Discussion
A number of relevant studies on the prevalence of over-
weight and obesity have been carried out nationally and in-
ternationally. Almond, Nathaniel et al calculated and exam-
ined the prevalence of overweight and obesity among U.S 
military veterans. Authors found that overweight (Body 
mass index ≥25 kg/m2) prevalence in veterans was 73.3% 
(SE, 0.4%) fore and 53.6% (SE 1.7%) for females. Obesity 
(Body mass index ≥30 kg/m2) prevalence in veterans was 
25.3% (SE .5%) for males and 21.2% (SE, 1.4%) for fe-
males3. Al-Ghamdi, Sameer et al evaluated the prevalence 
of overweight and obesity among general population in 
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Saudi Arabia. Authors observed that majority of respond-
ents in the study were overweight and obese (54.3%) com-
pared with 45.7% being non-obese6. A doctoral study by 
Sanderson, P.W  based on the secondary analysis of data 
covering 50,000 British Army soldiers indicated that accord-
ing to BMI, 56.7% of the study population were overweight 
and of those individuals 12% were obese8. In an study by 
Salimi, Y. (2019) on Iranian military personnel the preva-
lence of overweight and obesity was found to be 41% and 
13% respectively9. A study by Tuhin, B. by secondary data 
analysis of the national 2011 Bangladesh Demographic and 
Health Survey revealed a prevalence of overweight and 
obesity as 18.9% and 4.6% respectively10. Das, S. Kumar 
estimated the changing trends and socio-demographic 
characteristics of overweight and obese individuals among 
urban population in Dhaka. The authors found the propor-
tion of overweight and obese increased from 0.64%-5.15% 
among children <5 years (chi-square for trend p<0.001), 
0.80% - 6.70% among 5-19 years (p<0.001), and 3.66% -
16.94% (p<0.001) among >19 years11. There is a shortage 
of information investigating the prevalence of overweight 
and obesity in the general population of Bangladesh. Thus, 
the present study is aimed to analyze the overweight and 
obesity of military personnel working in Chattogram area. 
The high prevalence of overweight and obesity has been 
observed in military personnel in Chattogram area. Devel-
oping countries like Bangladesh are facing a higher burden 
of non communicable disease as a result of demographic 
transition. The Government of Bangladesh is constitutional-
ly committed to providing minimum healthcare to every citi-
zen that includes health services, health education, health 
promotion, and rehabilitation12. There are several possible 
causes for the increasing prevalence of overweight and 
obesity such as malnutrition, eating behavior and lifestyle 
practice13. Thus, this study was intended to assess the 
magnitude of overweight and obesities in military personnel 
in Bangladesh Army especially in Chattogram plain and hill 
tracts area.
Overweight and obesity are important public health prob-
lems14. Today, more than 1.1 billion adults worldwide are 
overweight, and 312 million of them are obese. In addition, 
at least 155 million children world-wide are overweight or 
obese, according to the International Obesity Task 
Force15.The study explored the present status of over-
weight and obesity of military personnel of some selected 
military units of Chattogram area. The findings of the study 
showed that military personnel working in plain land area 
are in overweight and obesity risk than military personnel 
working in hill tracts area of Chattogram. The study has 
practical implication: it provided military and public health 
leaders with long-term trends in overweight/obesity of indi-
viduals accessing into the Army16. The researcher himself 
was a medical administrator of the Chattogram area and 

Figure 3 : BMI status of army personnel in Chattogram plain 
unit and hill tracts units



based on the findings he undertook motivational; and pre-
ventive measures to address the issue in the area. The 
success in a prevention program depends on various fac-
tors, including awareness of the causes of diseases, the 
ways of their transmission, identifying risk factors and early 
detection or treatment measures of diseases17. There is a 
need to promote a healthy lifestyle and to reduce the prev-
alence of overweight and obesity18. Regular exercise 
among military personnel, with expectations to remain 
physically fit, might be assumed to prevent or reduce over-
weight and obesity and the prevalence of chronic condi-
tions typically associated with obesity19. Public health pro-
grams are needed to increase awareness on risk factors 
for overweight and obesity20. Effective public health inter-
vention approaches are necessary to address both these 
conditions21. To decrease the overweight and obesity 
among military personnel adequate awareness program on 
lifestyle to be undertaken with the aim of controlling and 
preventing the overweight and obesity. Overweight and 
obesity are coexisting which needs special attention to min-
imize the dual burden22. While collecting data for this study, 
the high prevalence of pre-hypertension and its association 
with overweight and dyslipidaemia in the young, physically 
active military personnel indicates an urgent need for tar-
geted interventions to reduce the cardiovascularrisk23. The 
high prevalence of overweight and obesity needs attention 
and has implications for military leadership for its efforts to 
improve the health, fitness, readiness, and quality of life of 
the active forces24.

The study explored the present status of overweight and 
obesity condition of military personnel of Chattogram area. 
This study is the first to report the prevalence of overweight 
and obesity, based on data collected from the study units. 
Despite military standards for body weight that emphasized 
and enforced physical fitness, we found that the prevalence 
of overweight and obesity is high in the plain area than hill 
tract area. There were total 390 military personnel as sam-
ple population from 3 selected Chattogram plain and hill 
tracts units. Among the total sample population 256 (65 
percent) personnel were in normal range, 134 (34 percent) 
were in overweight and obesity range. 

The study also investigated the extent of overweight and 
obesity based on age group and rank. The highest num-
bers of overweight respondents were from age group 41-45 
years and the smallest proportion from above 46 group 
age. The prevalence of obesity stratified by age where re-
spondents were only from 41-45 age group. The rank 
based BMI status where the highest numbers of overweight 
respondents were from sergeant, and the lowest from lieu-
tenant & major respectively. The prevalence of obesity 
stratified by rank was observed among the corporal and 
lance corporal only.
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Limitations
No female respondents were included in the study as all 
the combat units under study had no female combatant. 
There is no respondent below 30 years of age as per exclu-
sion criteria of the study and also no sample over 58 years 
of age due to retirement age limit of military personnel.

Conclusion
The distribution of anthropometric parameters the height, 
weight and BMI in 390 subjects was found to be increasing 
with age and generally with the higher ranks of the military 
personnel among Junior Commissioned officers and below. 
Older age groups were found to have higher prevalence of 
overweight as compared to younger age groups. The high 
prevalence of overweight and obesity needs attention and 
has implications for military leadership for its efforts to im-
prove the health, fitness, readiness, and quality of life of the 
active forces.

Recommendations
Appropriate and effective health promotion and prevention 
programs to be undertaken to promote a healthy lifestyle 
and to reduce the prevalence of overweight and obesity 
among army personnel. More studies on army personnel 
with larger sample size is recommended to explore the bur-
den of overweight and obesity with its overall implications 
and cost of the burden in terms of finance and operational 
readiness of the army
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Introduction
The liver is the most important organ in the body. It plays a 
pivotal role in regulating various physiological processes. It 
is involved in several vital functions, such as metabolism, 
secretion and storage. It has great capacity to detoxicate 
toxic substances and synthesize useful principles1,2. It 
helps in the maintenance, performance and regulating ho-
meostasis of the body. It is involved with almost all the bio-
chemical pathways to growth, fight against disease, nutrient 
supply, energy provision and reproduction. In addition, 
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it aids metabolism of carbohydrate, protein and fat, detoxifi-
cation, secretion of bile and storage of vitamins3. The role 
played by this organ in the removal of substances from the 
portal circulation makes it susceptible to first and persistent 
attack by offending foreign compounds, culminating in liver 
dysfunction4.
Liver disease rates are steadily increasing over the years. 
According to National statistics in the UK liver diseases 
have been ranked as the fifth most common cause of 
death5. Liver diseases are recognized as the second lead-
ing cause of mortality amongst all digestive diseases in the 
US6.
Liver diseases remain one of the major threats to public 
health and are a worldwide problem7. They are mainly 
caused by chemicals like acetaminophen (In large doses), 
excess consumption of alcohol, infections and autoimmune 
disorders. Most of the hepatotoxic chemicals damage liver 
cells mainly by inducing lipid peroxidation and other oxida-
tive damages8,9,10.
Carbon tetrachloride (CCl4) is an industrial chemical that 
does not occur naturally.  It can cause pathological lesions 
in treated animals that closely resemble the symptoms of 
cirrhosis in human, and so it is considered an excellent 
model to evaluate the efficacy of hepatoprotectants. CCl4 
induced hepatotoxicity depends on dose and duration of 
exposure11,12,13.
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ABSTRACT
Background: Liver performs diverse functions that are essential for life. In the absence of reliable liver protecting drugs, a 
large number of natural medicinal preparations are used for the treatment of liver disease. Herbal plants such as Punica 
granatum may have free radical scavenging activity thereby can be used for the prevention and treatment of liver damage. 
The study aimed to observe the hepatoprotective effects of Punica granatum on CCl

4
 induced liver damage in rats. 

Materials and methods: The experimental study was carried out in the Department of Physiology, DMC, Dhaka from July 
2013 to June 2014. Total 36 rats, aged 90-120 days, weight 150-200 gms were selected.  After acclimatization for 7 days, 
they were divided into two groups-control and experimental group.  Control group were subdivided into BC, CC and SC.  
Experimental group were subdivided into CP-APT, CP-EPT and APP-CT. Each sub group consisted of 6 rats. All rats received 
basal diet for 8 days. In addition to basal diet on 8th day, BC received single dose olive oil and CC received CCl

4
. Rats of SC 

received silymarin for 8consecutive days
.
  In experimental groups, CP-APT received aqueous extract of Pomegranate and CP-

EPTreceived ethanolic extract of Pomegranate for 8 consecutive days.  Moreover, APP-CT received aqueous extract of 
Pomegranate for 8 consecutive days and CCl

4 
only on 8th day. All rats were sacrificed on 9th day and then blood samples 

were collected. Serum Bilirubin levels were estimated by using standard laboratory kits. Statistical analysis was done one way 
ANOVA and Bonferroni test. Results: The mean serum Bilirubin levels were significantly (p<0.001) higher in CC in 
comparison to those of BC. Serum Bilirubin levels of all experimental groups were significantly  lower than CC. Conclusion: 
From the study, it may be concluded that Punica granatum may have some hepatoprotective effects in CCl

4
 induced liver 

damage in rats.  

Key words: Punica granatum; Hepatotoxicity; CCl4; Rats.



The pomegranate (Punica granatum L.) belongs to the pu-
nicaceae family. It is also known as the Chinese apple. 
Pomegranate is known as a super fruit of next generation 
and is a native of Iran to Himalayan region14. This fruit is 
rich in bioactive compounds such as ellagitannins and an-
thocyanins content, which are protective toward degenera-
tive diseases. Pomegranate fruit, because of its high nutri-
tive value, health benefits, and antioxidant bioactive com-
pounds, is considered as a food medicine. In fact, pome-
granate has been considerably used in herbal medicine for 
several pathologies including flu and infections of the upper 
respiratory tract. All parts of the pomegranate fruit, i.e peel 
and seeds, considered as waste products, can be process-
ed for value-added products having industrial, medicinal, 
and cosmetic value15. Pomegranate peel has ellagitannins, 
ellagic acid, gallic acid, hydroxybenzoic acids such as ella-
gic acid, gallagic acid, and ellagic acid glyco-
sides16,17.Punicalagin is the major bioactive component of 
pomegranate peel18. Anthocyanidins are mainly contained 
cyanidin, pelargonidin and delphinidin and flavonoids such 
as kaempferol, luteolin, and quercetin19,20.
Silymarin is a standardized extract of the milk thistle (Sily-
bum marianum).  It has been used worldwide for many 
years as a complementary alternative medicine because of 
the beneficial effects associated with the treatment of hep-
atic diseases21. It maintains the integrity of the hepatocyte 
membrane and impedes the entrance of toxic substances 
or xenobiotics22.
In spite of the tremendous advances in modern medicine, 
there is no effective drug available that stimulates liver 
function, offer protection to the liver from damage or help to 
regenerate hepatic cells23. It is therefore necessary to 
search for alternative drugs for the treatment of liver dis-
eases to replace currently used drugs of doubtful efficacy 
and safety. The use of medicinal plants for treatment and 
management of diseases has been gaining prominence 
worldwide especially in the developing countries where 80 
% of the population still depends on traditional healing 
methods24, 25.
Therefore, to evaluate the hepatoprotective properties of 
some natural substances the present study has been de-
signed to examine the hepatoprotective effect of Punica 
granatum (Pomegranate) on CCl4 induced liver damage in 
Wistar albino rats. The findings of this study may be helpful 
to make this pomegranate acceptable among the people as 
a source of functional food for the prevention of liver dis-
ease.

Materials and methods
The prospective experimental study was conducted in the 
Department of Physiology, Dhaka Medical College, Dhaka 
from July 2013 to June 2014.  Ethical permission was taken 
from Ethical Review Committee of Dhaka Medical College.  
Total 36 apparently healthy Wister albino rats, weighing be-
tween 150 to 200 grams and age ranging from 90 to 120 
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days, was used for this study.  The rats were purchased 
from the animal house of Department of Pharmacy, Jahan-
gir Nagar University, Savar, Dhaka.  The protocol of this 
study was approved by Institutional Ethics Committee (IEC) 
of DMC. The rats were kept in metallic case in the animal 
house of Institute of Nutrition and Food Science, University 
of Dhaka (DU).  Before conducting the study, rats were 
kept in a standard laboratory condition on a 12/12 hour 
light/dark cycle for 7 days for acclimatization.  All the rats 
received basal diet for 21 days.  Total study period was 15 
consecutive days.   After selection and acclimatization for 7 
days, the rats were divided into two groups, control group 
and experimental group.  Control group were subdivided in-
to BC (base line control group, n=6) and CC (Carbon tetra-
chloride treated control group, n=6) and SC (Silymarin 
treated control group, n=6).  Experimental group were sub-
divided into CP-APT (CCl4 pretreated and aqueous extract 
of pomegranate treated group, n=6) CP-EPT (CCl4 pre-
treated and ethanolic extract of pomegranate treated 
group) and APP-CT (Aqueous extract of pomegranate pre-
treated and CCl4 treated group, n=6).  After grouping, initial 
body weight of all the rats were measured on 1st day.  In 
addition to basal diet on 8th day, BC received single dose 
olive oil and CC received CCl4.  Along with basal diet, SC 
received silymarin for 8consecutive days 30minutes after 
administration of CCl4.  In experimental groups, in addition 
to basal diet, CP-APT received aqueous extract of Punica 
granatum for 8consecutive days 30 minutes after adminis-
tration of CCl4 and CP-EPTreceived ethanolic extract of 
Punica granatum for 8consecutive days 30 minutes after 
administration of CCl4 along with basal diet.  Moreover, 
APP-CT received aqueous extract of Punica granatum for 8 
consecutive days and CCl4 only on 8th day along with basal 
diet.  200 µl CCl4 was diluted with 200 µl of olive oil (1:1 di-
lution).  Again, before sacrifice, final body weights of all the 
rats were measured. On 9th day all the animals were an-
aesthetized with the help of 30% chloroform and then sacri-
ficed.  The blood samples (Approximately 5ml) by direct 
puncturing with sterile disposable syringes and taken in 
separate clean and dry test tubes with proper identification 
numbers. Then blood was centrifuged at a rate of 4000 rpm 
for 5 minutes.  After that the supernatant serum was sepa-
rated from the blood, collected in a labeled eppendroff and 
preserved in a refrigerator at -20ºc until analytical measure-
ment of serum for serum Bilirubin in Department of Pathol-
ogy, DMC.  Data was reported in Mean and ±SD. Statistical 
analyses were done by One-way ANOVA and Bonferroni 
test as applicable.

Results
Initial body weights of all rats were almost similar and 
showed no statistically significant difference of these values 
among the groups.  
The final and % change of body weight was significantly 
(p<0.001) lower in group CC when compared to that of group



Parameter	 BC	 CC	 SC	 CP_APT	 CP_EPT	 APP-CT
	 (n=6)	 (n=6)	 (n=6)	 (n=6)	 (n=6)	 (n=5)
Initial body 
weight	 155±6.33	 168.33±11.69	 160.00±12.65	 170.83±13.57	 158.33± 9.83	 186.00±16.73
Final body 
weight	 210.8±6.65	 195.00±12.6***	 216.67±8.17	 216.67±12.11	 210.00±12.65	 221.00±
18.17ns

% change from 
final (F) weight to 
initial (I) weight 
[F-I/I×100]	 36.10±3.90	 15.90±2.74***	 35.85±7.47	 27.06±4.34	 32.72±5.19	 18.90±2.87ns
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M
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 BC, SC, CP-APT and CP-EPT. Whereas, the final and % 
change of body weight were non significant between group 
CC vs APP-CT (Table I).

Table I : Initial and final body weight and percent (%) 
change of body weight in different groups of rats (n=35)

Results are expressed as MeanSD. One way ANOVA fol-
lowed by Bonferroni test was performed to compare be-
tween groups. n = Number of rats. (***p<0.001 CC vs BC, 
SC, CP-APT, CP-EPT) (ns=non significant difference APP-
CT vs CC)  BC: Baseline control group CC: CCl4 treated 
control group SC:  Silymarin treated control group CP_APT: 
CCl4 pretreated and aqueous extract of pomegranate treat-
ed group CP_APT: CCl4 pretreated and alcoholic extract of 
pomegranate treated group APP-CT: Aqueous extract of 
pomegranate pretreated and CCl4 treated group.

In this study, the mean serum Bilirubin level were signifi-
cantly (p<0.001) higher in CC in comparison to that of BC 
and SC.  But these levels were significantly (p<0.001) low-
er in CP-APT, CP-EPT and APP-CT in comparison to that 
of CC.  Again there was no significant difference in those 
levels between CP-APT and CP-EPT (Table II). 

Table II: Serum Bilirubin in different groups of rats (n=35)

Results are expressed as MeanSD. Statistical analysis was 
done by One way ANOVA followed by Bonferroni 
test.($$$p<0.001 CC vs BC, CC vs SC) (***p<0.001 CP-
APT vs CC, CP-EPT vs CC, CCP-EPT vs CC)SC, CP-APT, 
CP-EPT) (ns=non significant difference CP-APT vs CP-
EPT) n = Number of rats. BC: Baseline control group CC: 
CCl4 treated control group SC:  Silymarin treated control 
group CP_APT: CCl4 pretreated and aqueous extract of 
pomegranate treated group CP_APT: CCl4 pretreated and 
alcoholic extract of pomegranate treated group APP-CT: 
Aqueous extract of pomegranate pretreated and CCl4 treat-
ed group.
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Results are expressed as MeanSD. Statistical analysis was 
done by One way ANOVA followed by Bonferroni 
test.($$$p<0.001 CC vs BC, CC vs SC) (***p<0.001 CP-APT 
vs CC, CP-EPT vs CC, CCP-EPT vs CC)SC, CP-APT, CP-
EPT) (ns=non significant difference CP-APT vs CP-EPT) n 
= Number of rats. BC: Baseline control group CC: CCl4 
treated control group SC:  Silymarin treated control group 
CP_APT: CCl4 pretreated and aqueous extract of pome-
granate treated group CP_APT: CCl4 pretreated and alco-
holic extract of pomegranate treated group APP-CT: Aque-
ous extract of pomegranate pretreated and CCl4 treated 
group.

Discussion
In this study, significantly higher serum Bilirubin levels in 
CC in comparison to that of BC and SC was observed.  
This finding was in agreement with the study of many re-
searchers of different countries26,27,28,29. Again the values 
of serum Bilirubin levels were found higher in control group 
(CC) in comparison to that of experimental group (CP-APT, 
CP-EPT and APP-CT) and the result was statistically signif-
icant (p< 0.001). This finding was in agreement with the 
study of many researchers of different countries30,31. It has 
been suggested that most remarkable pathological charac-
teristics of CCl4 induced hepatotoxicity are fatty liver, cirrho-
sis and necrosis.  These pathological lesions are due to for-
mation of reactive intermediates such as trichloromethyl 
free radical (CCl3).  This radical is formed by a metabolic 
enzyme (Cytochrome p450) in the endoplasmic reticulum32. 
This highly reactive CCl3 leads to auto-oxidation of the 
poly-unsaturated fatty acid present in the cytoplasmic 
membrane causes functional and morphological changes in 
the cell membrane33.
It has been postulated that pomegranate has protective effect 
on liver damage due to its antioxidant properties.  Antioxidant 
potential of pomegranate juice and peel, seeds extracts

Parameters	  BC	  CC	 SC	 CP_APT	 CP_APT	  APP-CT
	 (n=6)	 (n=6)	 (n=6)	 (n=6)	 (n=6)	 (n=5)

Bilirubin (mg/dl)	 0.70 ±	 2.03 ± 	 0.70 ±	 0.70 ±	 0.67±	 1.74±
	 0.17	 0.39$$$	 0.11	 0.11***	 0.10 ***	 0.34***

Figure 1 : Serum bilirubin in different groups of rats (n=35)



 is attributed to their high polyphenolic content34.  Polyphe-
nolics have strong free radicals scavenging and antioxidant 
properties35. In the present study, hepatic damage was ob-
served in CCl4 treated rats as evidenced by an elevation of 
serum Bilirubin levels.  These changes may be due to in-
creased production of free radicals which initiate lipid per-
oxidation and subsequent cell damage. Again, lower levels 
of serum Bilirubin were observed in CP-APT, CP-EPT and 
APP-CT rats suggest that the possibility of Punica grana-
tum extract to give protection against CCl4 induced liver in-
jury. These effects are most likely due to free radical scav-
enging activity. However, the exact mechanism involved in 
the hepatoprotective activity of Punica granatum extract 
against CCl4 induced liver damage in rats cannot be eluci-
dated from the present study as concentration of free radi-
cals was not measured.

Conclusion
From the result of the study, it may be concluded that Puni-
ca granatum (Pomegranate) can prevent CCl4 induced 
hepatic injury in rats. The free radical scavenging activity of 
pomegranate may be responsible for this hepatoprotective 
effect.
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Introduction
The aim of medical nutritional therapy is to optimize meta-
bolic control and decrease the risk factors for diabetic com-
plications through management of A1Cand blood sugar as 
near as possible to normal value and within safe levels; al-
so to reduce blood pressure and lipid, considering the qual-
ity of life and therapeutic needs of patient1,2.
The health care providers need to use evidence based 
medicine when educating diabetic patients and giving ad-
vice about carbohydrate, dietary fat, protein, micronutrients 
and energy balance and body weight1-3.
Also the health care team should document any step of 
Medical Nutritional Therapy (MNT) in patient’s record forms 
& evaluate the outcome using body weight, waist circum-
ference,well-being, Blood Pressure (BP) fasting & post-
prandial blood glucose, A1C, serum lipids and albumin in 
urine4,5.

Search Strategy
Available studies and abstracts were identified through Pub 
Med and Medline data bases (From 1993-2018) and Co-
chrane data bases. Key search terms were Type 2 Diabe-
tes and Medical Nutritional Therapy. All available studies 
and abstracts describing the relationship between MNT and
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T2DM were included. The reference list of review articles 
were also searched.

Discussion

Nutritional Assessment 
It is the first and most important step in the MNT. The goal, 
the intervention, and the evaluation of the nutrition therapy 
depend on your nutritional status and assessment6.
The Diabetes Educator should first do for you the pre-
nutritional assessment survey which includes: Type of your 
diabetes, your current treatment regimen, laboratory 
values, medications you are taking, risk assessment for 
complications7. Previous diabetes education you received, 
current nutritional therapy, exercise status, physician 
management goal, and your self- care capacity. 
Your nutritional status assessment consists of: data 
collection: height, weight, Body Mass Index (BMI) energy 
need estimation, estimation of reasonable body weight. 
Monitoring of Knowledge and skills level, Expectations and 
readiness to change8. Facilitating your life style change is 
one of the resources set by the ADA and American Dietetic 
Association, toUnited States (US) help in development and 
collection of your current nutritional information9.

Energy Balance and Body Weight
The ADA and the National Institutes of Health have both 
recommended that health care professionals advise obese 
diabetic patients to lose weight10. Body weight is 
determined by energy intake on one hand and energy 
expenditure on the other. Imbalance between energy intake 
and expenditure results in a change in body weight. High 
BMI and weight gain, reflecting a positive energy balance, 
are associated with a higher risk of T2DM11.
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ABSTRACT
Medical Nutritional Therapy (MNT) is considered one of the pillars in managing DM either through prevention diabetes in 
highly risk people (Primary prevention) or by treating existing diabetes (Secondary prevention) and finally by preventing or 
delaying diabetes complication (Tertiary prevention) all through improving glycemic control. The goal is to concentrate on 
losing weight & address the increasing prevalence of cardiovascular risk factors (HTN, dyslipidemia & obesity) as the majority 
of T2DM are obese. Individualized hypocaloric diet & modest weight loss of about 7% usually result in rapid & dramatic 
glucose decline in individuals with newly diagnosed T2DM. Primarily fruits, vegetables, fiber-rich & low fat food all lead to 
improved glycemic control, weight loss and reduce insulin resistance. The purpose of this review is to highlight the 
important Medical Nutritional Therapy guidelines in newly diagnosed Type 2DM and those with advanced complications.

Key words: Medical Nutritional Therapy;  Type2 DM;  Meal planning.



The regulation of body weight requires long-term regulation 
of energy balance. In order to prevent obesity, the two main 
management methods are to:

i)	 Reduce the energy density of the everyday diet 
ii)	Stimulate fat oxidation by promoting a sufficient level of 
     physical activity12.
An important first step in initiating nutritional care is evalu-
ating the nutrition status of the individual. A nutritional as-
sessment is an important tool for identifying existing or po-
tential problems and identifies clients needing for more 
comprehensive screening13. 
During overfeeding, excess fat intake is stored as fat, 
whereas excess carbohydrate is mostly 
oxidized in the short term but can lead to substantial gain in 
fat stores because of reduced 
fat oxidation and considerable de novo lipogenesis in the 
long term.  A high-monounsaturated fat diet to control gly-
cemic control and lipoprotein levels in patients with diabe-
tes will not affect weight loss or maintenance, provided that 
energy intake is carefully controlled14. 
Macronutrients including carbohydrate, protein, and fat 
have varying effects on blood glucose level. Considering 
that carbohydrate is the single major dietary component af-
fecting the postprandial glucose level compared to protein 
and fat, carbohydrate intake is much more important in ad-
vanced diabetes, which generally shows marked postpran-
dial hyperglycemia13.

Monitoring Nutritional Care13 
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and also managing existing Diabete16,17. By having better 
control, this will decrease the need for medications, de-
crease complications rates and also improve quality of life 
and life expectancy18. MNT is delivered mainly by a dieti-
cian who is skilled and knowledgeable in MNT but there is 
also a role for the doctors and nurses who are involved with 
the patient to have some knowledge and support its imple-
mentation17. It has been shown that MNT can improve dia-
betes control for years after its initiation16. The recommen-
dation from UK and US guidelines is that it should be 
based on healthy eating habits18. Limiting food choices 
should only be dictated by scientific evidence, therefore 
maintaining the pleasure of eating17.

The Goals of MNT for all Type 2 Diabetics are16, 17, 19 
i)	 Improve blood sugar control, BP and cholesterol level 

to decrease risks of complications. 
ii)	 Treat complications. 	
iii)	 Encourage healthy diet and physical activity to improve health. 
iv)	 Individualize the care 
v)	 Address the need of specific groups. 

Meal Planning Approaches 
There is no one meal that works for all2. It is tailored to per-
sonal needs and preferences. Below are ways you can 
plan your meal: 

Diabetic Exchange System20

Food is divided in to 6 groups,  breads, vegetables, fruit, 
dairy, meat and finally fat. You can exchange food within a 
group because in certain serving size they are similar to 
each other in the amount of carbohydrate, fat, protein and 
calories. 

Carb Counting Method21 
Insulin is adjusted according to carbohydrate content of a 
meal. To do this read the label of the food, otherwise you 
will need to do estimation. This is a good method if you are 
taking multiple dosages of rapid-acting insulin so you can 
modify the amount accordingly. But if you are on fixed or bi-
phasic insulin regimen you need to be consistent with the 
quantity of carbohydrate, glycemic index and starch on a 
day-to-day basis22.

Plate Method23 
In this method focus is on portion size. Divide your plate in 
two portions by an imaginary line. Cut one of the portions 
into another two small parts. Fill the largest section with 
non-starchy vegetables. In one of the small sections put 
starchy food. In the last small section put your meat and 
meat substitutes. You can take 240 ml of non-fat or low fat 
milk and a piece of fruit or a half cup fruit salad. 
Glycemic Index (GI): GI measures how much carbohydrate 
containing food may raise your blood glucose. Food is div-
ided into low, medium and high GI, you will have to select 
food that has low or medium GI. For the food that has high 
GI you can combine it with low GI to help balance your 
meal20.

ACTOVITY	 INITIAL VISIT	 FOLLOW UP CARE

Physical examination	 YES	 Annually

Weight	 "	 Monthly or every regular visit

Blood Pressure	 "	 Every regular visit

Other concurrent abnormalities	 "	 Every regular visit

Laboratory	 "	 Quarterly-more often if

	 	 there are comploications

Fasting and / or 2 hr pp	 "	 1. Quarterly

 blood glucose

	 	 If treatment changes or if

	 	 client is not meeting goals

	 	 2. Twice per year if stable

Fasting lipids	 "	 Annually, unless abnormal

Micro-albuminuria	 "	 Semi-annually

Principles of Healthy Diet 
Small increases in weight over time cause obesity15. Most 
Patients with type 2 Diabetes are overweight and are more 
likely to have high cholesterol and hypertension16. Address-
ing these factors form the basis of MNT which is important in 
preventing or delaying Diabetes and its complications 



Carbohydrates, Protein, Fats and Fiber in T2DM
Following a healthy lifestyle, which includes a well-bal-
anced diet, is essential if you have diabetes. Eating healthi-
ly means you know which food type and quantity you 
should be consuming and you know the influence these 
foods will have on your blood sugar levels. 

However, no “one size fits all”; we are all different and what 
we eat will be different24. You should be confident in mak-
ing the right food choices and manage your diet with the 
help of a dietitian as studies have shown that intensive di-
etary advice can improve blood sugar control and weight in 
T2DM25.

Graphic presentation: Estimate daily requirement of macro-
nutrients in adults26.

Carbohydrates 
Carbohydrates are digested down into glucose which is the 
main source of energy for body use.  It is better to eat 
foods that contain carbohydrates which are digested digest 
more slowly to prevent high blood sugar level. It is classi-
fied into,  simple (Absorbed rapidly) complex (Absorbed 
slowly) and dietary fibers which is not absorbed.

The Glycemic Index (GI) and Glucose Load (GL) rank car-
bohydrates on their immediate effect on the blood sugar af-
ter eating. High GI/GL food are rapidly digested and absor-
bed, causing rapid rise in blood sugar level2.

l	 Low GI/GL - 55/10 or less 

l	 Medium GI/GL - 56 to 69/11 to 19 

l	 High GI/GL - 70/20 or more 

There are several means to achieve a lower dietary GL27 

i)	Replace carbohydrate with protein 

ii)	Replace carbohydrate with fat 

iii)	Substitute a low-GI/GL for a high-GI/GL carbohydrate.

You may use carbohydrate counting to plan your meal 
which may be found on food label or diabetic exchange list. 

1 Carbohydrate count = 15 grams of carbohydrate. 
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The amount of carbohydrate for each person varies with 
their calorie goals, exercise levels, blood glucose levels 
and male/female. A healthy diabetic meal plan includes: 

q 	Women: 45-60 grams per meal (3-4 counts /meal) 

q 	Men: 60-75 grams per meal (4- 5 counts /meal) 

q 	For snacks: 15-30 grams per snack (1-2 counts /snack) 

Overall, low-GL diet in which carbohydrate sources are 
mainly comprised of vegetables, whole grains and fruits, 
with low consumption of flour-based products, such as 
bread and other baked products, and potatoes. Avoid Sug-
ar-sweetened beverages and fruit juices, artificial sweeten-
ers may be used as a substitute28.

Protein 
Foods which contain protein are needed for growth and re-
pair and should make up 15 to 20% of energy/calorie intake 
in diabetics without kidney disease2.
Daily intake of high quality protein foods may include lean 
meats, chicken, fish, cheese, milk, eggs and soya. Other 
sources of protein include cereals, whole grains, beans, 
pulses, tofu, corn, nuts and vegetables2.
When planning your meals it is important to take into ac-
count the mixed protein quality of different foods2.
Protein foods should not be used to treat very low blood 
sugars or to prevent night time hypos because the protein 
does not increase blood sugar levels2.
Weight loss is very important in patients who are over-
weight or obese, but eating a high protein diet for this pur-
pose is to be discouraged because of unknown long term 
health risks2.

Fat 
You need to decrease your intake of Trans fatty acids as 
possible as you can , Serum Cholesterol should be> 
200mg daily  and  saturated fat > 7% of your total calories2, 

29-30 but you can also take 2 or 3 servings of oily fish and  
plant sources of fish weekly1, 2, 31-32.

Other investigations involve: 
LDL Cholesterol: should be less than 100 mg/dl, HDL cho-
lesterol should be more than 40 mg/dl for men and postme-
nopausal women and more than 50 mg/dl for premeno-
pausal women, also Triglycerides should not exceed 150 
mg/dl, We can achieve this by diet management and if in-
evitable we can use drug management1, 2.

Micronutrients 
You need to consume fresh fruit, vegetables, fish and vege-
table oils and nuts regularly but if you have no deficiencies 
you don’t need more of minerals or vitamins as a routine 
supplementation1, 2, 33.
In some cases we need to prescribe supplementations as 
in the case of:



Pregnancy and lactation, old age, poor absorption, some 
cardiac patients, some weight reduction programs and 
those with deficiency of magnesium and Chromium.

You should also restrict sodium intake according to your 
blood pressure34.

Alcohol 
q 	Avoidance of alcohol is advised in pregnancy and other 

medical conditions affecting the liver, pancreas and 
nerves2.

q 	Intake of moderate amounts of alcohol is allowed, with a 
safe daily limit of one drink for women and two drinks for 
men2.

q 	Alcohol when taken with meals has much less impact on 
blood glucose and insulin levels. This also reduces the 
risk of night time hypos in diabetics on insulin or medica-
tion which stimulates insulin secretion2, 35.

q 	One to two drinks per day is known to reduce the risk of 
heart disease, regardless of the type of beverage con-
sumed2.

Children and Adolescent 
The goal for the nutritional management in children and 
adolescent with Type 2diabetes is to facilitate changes in 
physical activity and eating habit. Both are important as 
they help in improving the metabolic status and reduce in-
sulin resistance2.

It is important that you do not starve yourself completely as 
this damage your body and will not help in improvement of 
your diabetes. 

Major recommendation is36

l	Eat regularly three times a day and space out your break-
fast, lunch and evening meal 

l	 It is encouraged to take foods containing carbohydrate 
from fruits, vegetables and whole grain 

l	 Include starchy carbohydrate foods and low fat milk in 
your healthy diet

l	Choose unsaturated fats or oils by cutting down in cheese, 
butter and margarine and choose lean meat and fish 

l	Avoid too much creamy sauces and dressing and swap 
for tomato based sauces 

l	 Try to reduce total amount of food by reducing the portion 
size 

l	Non-nutritive sweeteners are safe but within acceptable 
amount 

l	 Too much fiber is not recommended as this make you 
feel full and not able to take more food that required to 
provide you with calories and nutrients 

l	Include more beans and lentils

l	Do not use diabetic foods or drinks.
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Diet for Type 2 Diabetics with Complications 
To reduce diabetes complication in a type 2 diabetic,a diet 
with a variety of nutrients, like the Mediterranean diet is an 
ideal choice.It is rich in whole grain and vegetables, fruits, 
legumes, a moderately high intake of fish, minimal red 
meat, nuts, and high MUFA/olive oil2, 37. For patients with 
diabetes and symptomatic heart failure, dietary sodium in-
take of <2,000 mg/day .In those with kidney involvement 
<2000mg/day or even lesser is advised. To prevent high 
blood pressure a diabetic along with his regular meal plan, 
should contain low sodium38.
Another good option to reduce kidney diseases and CVD is 
vegetarian food. A high carbohydrate and protein diet, rich 
in fibers is advised for advised in hypoglycemia39,40.

Pregnancy 
If you are a woman who is planning to become pregnant, 
with adequate support, you can aim to achieve healthy 
pregnancy and babies. This has to start prior to conceiving 
and early discussion with your diabetes care team is re-
quired. 
The aim of nutritional therapy in pregnancy would be to 
achieve near-normal blood glucose levels and prevent Hy-
po-or hyperglycemia as both can harm the mother and ba-
by. This will be the same if you are a diabetic becoming 
pregnant or if you develop diabetes during pregnancy. 

Nutritional Requirements 

l	You should have a meal plan depending on your food and 
eating 	habits. Regular testing for blood glucose, ketones 
and daily food records are helpful for adjusting insulin 
and meal plans2

l	Aim to maintain consistency in time and amount of food 
to prevent fluctuations, especially if you are on medica-
tions or insulin

l	Overall energy needs increase from the 2nd trimester on-
wards, about 300 kcal/day. Also aim for moderate amount 
of protein intake

l	Aim for small to moderate amount of meals 3 times a day 
and about 2-4 snacks daily including an evening one. At 
least 175g of carbohydrate should be taken daily contri-
buting to 40-45% of total energy intake

l	Regular aerobic exercise is helpful to improve blood glu-
cose levels. Most artificial sweeteners are safe to be tak-
en in pregnancy

l	Try to avoid alcoholic drinks

l	Breast feeding is recommended, and most women need 
less insulin during nursing. A carbohydrate containing 
snack before or during breast feeding is required to main-
tain bloodglucose levels. An additional 200 calories is re-
quired above the pregnancy levels during the first 6 
months13.



Elderly 

Dietary advice for elderly diabetics is the same as for adult 
diabetics because of lack of study in this population. If you 
are obese elderly, moderate energy restriction with in-
crease exercise to achieve weight loss of 15-10% of body 
weight is recommended1,2. If you are healthy elder, energy 
intake and energy loss must be balanced and any increase 
or decrease of >10% of body weight in <6 months should 
be evaluated by dietitian. Elderly patients having reduced 
energy intake should take multivitamins and calcium (At 
least 1200 mg daily) and vitamin D (One micro gram daily) 
supplement, especially in chronic care facility and dietary 
restriction should be avoided in these patients because of 
risk of malnutrition anddehydration. Most of these patients 
are underweight and have increased risk of morbidity and 
mortality. So diet must be balanced with increase energy 
intake if necessary. Specialized diabetic diet having no ad-
vantage over regular diet in such settings. But elderly dia-
betics having difficulty in swallowing due to stroke can be 
prescribed standard liquid diet through NGT or PEG. The 
amount and timing of carbohydrate intake should be same 
every day. For control of blood Glucose, adjust medications 
rather than to implement food restriction. 

So Key Points to Consider with Regard to Nutrition in 
the Elderly with Diabetes 

i)	  Associated chronic diseases 

ii)	 Appetite changes, palatability, dietary restrictions, and 
psychosocial issues 

iii)	Diet should be guided by glycemic control, long term risk 
of MI, stroke, peripheral arterial disease and by the pa-
tient preferences and quality of life 

iv)	Dietary guidelines should be individualized to patient as 
per need.

Fasting and Type 2 Diabetes 

MNT is very important in diabetics who   undertake a reli-
gious fasting. There is the fear of developing complications 
like very high or low   blood sugars, dehydration or any oth-
er complication as a result of fasting. These individuals 
should start preparation, at least 4 months in advance by 
way of screening, counseling, medicine adjustment, exer-
cise adjustment, along with diet changes .The aim should 
be to try and maintain the balanced and healthy diet. High 
carbohydrate and food rich with fats should be avoided. 38 
it is advisable to split their daily calorie allowance over 2 to 
3 smaller meals during the non-fasting intervals, and eat 
complex carbohydrates like oatmeal, bran, brown rice at 
pre-dawn and simple carbohydrates at sunset .It  is very 
important to ensure adequate fluid intake during the non-
fasting interval, but avoid many sugary fruit juices.
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Conclusion 
In conclusion there is no single ideal meal plan. Rather it is 
an individualized MNT, which is best 
Provided by a Registered Dietician.  Counseling on nutrition 
should pay attention to the dietary requirements based  on  
the  individual’s  willingness  and  ability  to  make  altera-
tions  in  the  diet, helping to restrict food choices when indi-
cated by scientific evidence, maintaining the pleasure of 
Eating and drinking and the outcome should be evaluated 
often with fasting and prandial plasma glucose levels, HA1C 
and body weight, BP and serum lipid estimations.Achieving 
these goals of MNT will not only lead to positive outcome in 
diabetes control but also improve the quality of life, thereby 
preventing long term complications of diabetes.
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Introduction
Chronic arsenicosis has been a public health concern in  
countries like  Taiwan, China, Bangladesh, India and Thai-
land. Health hazards of arsenic toxicity can occur as an 
acute and chronic forms. Acute inorganic arsenic poisoning 
with 100-200 mg is lethal to human which causes severe 
abdominal pain, projectile vomiting, acute haemorrhagic di-
arrhoea and ultimately death within hours. Chronic arsenic 
toxicity causes different systemic involvement such as par-
esthesia, numbness, leucopenia, anaemia, anorexia, 
vague abdominal pain, chronic diarrhoea, chronic cough 
and bronchitis, peripheral vascular disease or black foot 
disease, hypertension, non pitting edema of legs, proteinu-
ria, oliguria, haematuria, Ca bladder, diabetes mellitus, 
congenital malformation, miscarriages, spontaneous abor-
tion, still birth, cirrhosis of liver, hepatomegally,  hepatocel-
lular carcinoma1,2. Here we present some pictorial which rep-
resents the different skin changes due to chronic arsenicosis.
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Skin Changes of Chronic Arsenicosis  : A Pictorial Presentation
Rajat Sanker Roy Biswas1*  Shyamali Das2   Umme Salma Sigma3

ABSTRACT
Persons chronically exposed to environmental arsenic through drinking water above the safe  dose experiences  various 
arsenic induced clinical manifestations which includes keratosis and pigmentary changes in the skin and irreversible damage 
to several vital organs. Here we present some  pictorial of skin changes among the  patients   of chronic arsenicosis.

Key words :  Arsenic; Drinking water; Toxiecity.

Case  Presentations 

Case 1: Squamous cell carcinoma with chronic arsenicosis

Case 2: Palmar keratosis

Case 3: Planter keratosis



Description
Chronic arsenic poisoning is much more insidious in na-
ture, often involving multiple hospital admissions before the 
correct diagnosis is made. Arsenical dermatosis was rarely 
picked up from the variety of so many dermatosis. The 
source of arsenic exposure is discovered in fewer than 
50% of cases. The most prominent chronic manifestations 
involve the skin, lungs, liver and blood systems3,4.  
The cutaneous changes are characteristic yet non-specific. 
An initial persistent erythematous flush slowly, over time, 
leads to melanosis, hyperkeratosis, and desquamation. 
The skin pigmentation is patchy and has been given the 
poetic description of "raindrops on a dusty road". The hy-
perkeratosis is frequently punctuate and occurs on the dis-
tal extremities. A diffuse desquamation of the palms and 
soles is also seen4.
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Long-term cutaneous complications include the develop-
ment of multicentric basal cell and squamous cell carcino-
mas.  Mostly squamous cell carcinoma and Bowen's dis-
ease both monocentric and multicentric. Bowen's disease, 
a rare precancerous skin lesion, is associated with both ar-
senic and Human Papilloma Virus (HPV). Both arsenic and 
HPV cause cancer of the epithelial tissue, and one may 
speculate that arsenic cause cancer in human beings 
through the activation of an oncogenic virus like HPV. This 
would explain why arsenic promotes cancer of the epithelial 
tissue in human beings but not in rodents, which normally 
do not carry papilloma virus. Brittle nail, patchy alopecia, 
and facial edema are reported  in arsenical skin diseases. 
Anaemia and leukopenia are almost universal with chronic 
arsenic exposure. Thrombocytopenia also frequently oc-
curs. The anaemia is usually normochromic and normocytic 
and caused at least partially by haemolysis. Interference 
with folate metabolism and DNA synthesis may result in 
megaloblastic changes. In underdeveloped countries like 
India and Bangladesh, the presence of anaemia, leucope-
nia and thrombo cytopenia from arsenic are to be carefully 
assessed keeping in mind the common association of 
anaemia and leucopenia from malnutrition5.

Conclusion
There are varieties of skin manifestations of chronic 
arsenicosis. Some are benign in early stage but later may 
turn into fatal changes like cancer.

Disclosure	
All the authors declared no competing interests.

References 
1.	Tseng CH. Chronic arsenic intoxication in Asia: Current 
Perspectives. National Taiwan University Hospital. 2010.

2.	 Alam M,   Singh SK,  Hazari,  Alam ASMT.   Prevalence  
of skin cancer in Chronic Arsenicosis in Chattogram Medi-
cal College Hospital. JCMCTA. 2010;21(1):23-29.

3.	Chakraborti D,  Mukherjee SC, Pati S, Mrinal K. Sengup-
ta. Arsenic groundwater Contamination in Middle Ganga 
Plan, Bihar, India : A Future Danger, Environmental  Health 
perspectives. 2003;3:1194-1199. 

4.	 Khan MMH, Sakauchi, Tomoko T, Washio M, Mori M. 
Magnitude of Arsenic Toxicity in Tube-well drinking water in 
Bangladesh and its adverse effects on human health in-
cluding cancer, evidence from a review of literature. Asian 
Pacific Journal of Cancer Prevention. 2003;4:7-13.

5.	  Saha JC,  Dikshit AK, Bandyopadhyay M. A Review of 
Arsenic Poisoning and its Effects on Human Health. 2010; 
6:63-67.

Case 5: Raindrop pigmentations with chronic arsenicosis
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