
I CHAPTER 2 

The medical domain 

2.1. Introduction 

Remedial of ailment is one of the oldest disciplines in our civilization dealing 

with human life which deeply affects our individual and societal wellbeing. This 
needs a core functional knowledge, called medical domain. But today's medical 

domain is context dependent and thus more broaden. It includes patient, 
physician, care-givers, hospital, laboratory, medicine, instruments, technology, 
concepts and activities. These activities on medical knowledge may be patient
specific, point-of-care decision support, computer-based entry, referral, clinical 

result interpretation, consultation, adverse event monitoring, scheduling, 
shared patient-doctor decision-making, generation of alerts and reminders, and 
many others. The core functional knowledge is that 'anything related to the 

past, present or future physical or mental health condition of a person'. The 
application of this knowledge can be measured by maintaining health 
information or medical records. Experience doctors are using about two million 

pieces of such information for managing their patients [1]. Medical decision 
making requires combinatorial analysis to comprehend patients' uniqueness and 

avoid harmful, unnecessary trial and error. It holds key information about the 

health status of the patient and also is a medium of communication among 

physicians during delivery of services. Apart from healthcare related uses, this 

information is also utilized for research, education and planning purposes. 

Therefore, medical knowledge, medical I healthcare information I record I data 
are co-relational, indistinguishable and mutually dependent. Hence it should be 
expected that such an important domain has to be backed up with every 
possible science and technology. 

2. 2. Diversity of medical domain 

It is well-known that application of medical knowledge gives rise to information 

and records. For this reason, the environment of medical domain not only 

depends on its knowledge, but also the characters of information, records, 

process activities, concepts and other components are equally responsible. A 

representation of the diversity of medical domain can be visualised from figure 

2.1. 
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Fig. 2.1. Diversity of Medical Domain. 

2.2.1. Extremely sensitive 

Information of health records is usually extremely sensitive. As medical data are 

collected on human subjects, there is an enormous ethical and social tradition 

designed to prevent the abuse of patients and misuse of their data. 

Inappropriate use or disclosure of personal health information, whether 

accidental or deliberate, has the potential to cause embarrassment or distress. 

It may have other serious consequences, if health data were passed to insurance 

companies, banks or employers. A large number of patients desire to protect 

their personal information, such as prescription to patients for oral 

contraceptives or tranquillisers; data about sexual or mental health, alcohol or 

substance abuse, violence or termination of pregnancy. 
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Experience or fear of inappropriate disclosure might induce patients to withhold 

information from a health professional or even avoid medical treatment 
altogether. Breaches of confidentiality in healthcare usually cause either no 

apparent harm or some personal psychological harm, while accessibility of 

healthcare data may causes medical-application errors including death. 

2. 2.2. Uncertain and incomplete in Nature 

Uncertainty in medical practice is impossible to remove, despite great scientific 

advances over the last century. Renee Fox, in her landmark studies of 

uncertainty in medical practice in the 1950s, characterised three types of 

uncertainty: the uncertainty of medical knowledge, the uncertainty of the 

practitioner, and the uncertainty in discerning between these two types of 

uncertainty [2]. The main sources of these uncertainties arrive from (i) poor 

defined subjective problems, (ii) confusing and contradictory presentation by 

patient, leads to imperfect, inconsistent, or even inaccurate information [3]. 

Often times in structured selection problems the final answer is not known with 

complete certainty. The expert's rules might be vague, and the user might be 

unsure of answers to questions. A detail about uncertainty in medical domain 

has been discussed in chapter 7, 

2.2.3. Huge in size 

Medical knowledge has been estimated to double every six years which poses a 

big challenge for healthcare professionals/workers to stay up-to-date and 

deliver effective services [4]. The introduction of new technologies such as 

assisted reproduction, gene therapy, life support etc., medical domain 

becoming vast and doctors are faced with new choices and dilemmas. 

2.2.4. Unstructured 

Medical information can be found in free-form text in various storage locations 

and can be acquired through public health and healthcare organizations, which 

could be medical language extraction and encoding systems from books, 

journals, website; an input from a keyboard, a handwriting device, a voice 

microphone, transcription service or others. This unstructured medical 

procedure and health-care records is not a novice problem, still remains a 

challenge. Several attempts have been made to implement structure in patient 

medical records. 
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A major reason for their lack of success is primarily that physicians (or 
clinicians) were forced to structure their data entry according to the systems. 
Dealing with data entry is still one of the grand challenges in healthcare system 
development [5, 6]. 

2.2.5. High degree of complexity 

Medical domain and problem solving is considered a highly complex 
phenomenon. 

During clinical investigation, physicians work in doubtful situations, as relevant 

information is often m1ssmg. Additionally, the basic pathophysiologic 
mechanisms that underlie medical problems are often not completely 

understood. Even if the mechanisms of an isolated system's contribution to the 
problem are understood, their interactions with other systems may cause their 
behaviours to vary [7]. 

People and primary care organizations are examples of complex systems. They 

have emergent properties that are not explainable using linear models of 

interaction or causality. Seemingly similar complex systems such as people or 
organizations become diverse as small differences become amplified through 

interaction and feedback. The history of a complex system influences its current 
properties and these constantly evolve [8]. 

2.2.6. No standard terminologies 

Subjectivity is an inherent nature of medical knowledge. Medical authorities 
concentrate on establishing a standard/common medical terminology for 
practicing physicians. However, a language that is not expressive enough risks 

the chance of not fulfilling its intentional purpose. The trade off between 
expressiveness and tractability is one of the major challenges to deal with, 

though a good number of works already have done. This lack of standards 
terminologies implies treatment conflict and interoperability problems. 

2.2.7. High variability of expression 

When analyzing medical texts, one of the main difficulties is the recognition of 

the multiple variants of a unique term, which are integral part of natural 

languages. It is not rare that more than 20 variants are eligible in place of a 

term, even if, on a pragmatic point of view, this variability seems to be 

restricted by local usage. This is true for several reasons: first, not all authors 

respect the scholar style of natural language, especially when they are not using 
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their native language; second, human beings are excellent to distinguish 
themselves from others and some persons like to be different, including when 
formulating medical utterances; third, the evolution of languages is not under 
control of any institution. Therefore, it is required from a good text analyzer to 
cope with all variants of a term, including the rare ones and even the incorrect 
ones (9]. 

Not only is the body of knowledge highly variable but also the practice changes 
from time to time and place to place. This means a particular instance of a 
medical situation may not be valid at all times. 

2. 2.8. Applicability/Usability 

Usability refers to the extent to which a product can be used by specified users 
to achieve specified goals in an effective and efficient manner, to the 
satisfaction of these users. According to the international standard ISO 9241-11, 
the usability defined as 'the effectiveness, efficiency and satisfaction with 
which specified users achieve specified goals in particular environments' [10]. A 

set of medical knowledge for a specific illness can be use multiple times for 
multiple patients. Most of the medical knowledge move towards with a single 
template form for a definite ailment and applicable exactly in a precise field. 

Computerisation of medical knowledge and records are becoming popular and 
increasingly shared between large health care teams, sometimes from 

far/remote location. In such cases, usability of resources means 'physical 
availability', where searchability, understandability and clinical applicability of 

information are factors affecting the time it took to access useful information. 

Usability factors should be encompassed safety, usefulness, and cost
effectiveness. In clinical environment, applicability criteria include patient 
participation, which is increasingly recognized as a key component in health 

care processes and is advocated as a means to improve patient safety. 

2.2.9. Controlled by law and ethics 

Medical ethics is the field of study dealing \Nith moral problems created by the 
practice of medicine. Codes or statements of ethical principles have existed to 

guide medical practitioners for almost 2500 years. Their purposes are to ensure 

the community receives the highest standards of care and to prevent doctors 

abusing the trust and power granted to them by the community. As medical 

records are extremely sensitive, it is protected and controlled by 

laws, regulations, policies, certification requirements and ethics. 
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2.3. Impact of medical domain in society 

The importance of health acts as a key indicator of economic success in any 

country. Medical data has been the 'gold standard' for calculating performance 

measures. The relevance and importance of accurate and reliable medical data 
on health care services has increased manifolds for proper formulation and 

effective implementation of various strategies as follows: 

• Responsible for man's well-being and to cultivate a holistic social 

understanding of personhood. 

• Provides comparable information for government, doctors, patients, 

researchers and other stake holders. 

• Helps improve the work of doctors and physicians as well as make their 

practice prosperous and treatments more accurately, possibly helping to 

save more lives. 

• Provides policy-makers to evaluate effectiveness, facilitates in building 

policies as well as to adjust their plans, strategies and programmes as 

necessary for communities and populations. 

• To understand the risk factors such as environmental exposures to 

diseases, interventions requirement etc. 

• Keep the medical industry to improve their product and technology. 

• Educates and empowers people to develop a dialogue with provider. 

results in cost-effective treatment plans. 

Based on the medical statistics, health policy makers of different countries are 

building and nnplementmg different kinds of developmental programmes in their 

11ealth sector. However, the success of these programmes could not reach in 

effective figures, mainly due to inadequate infrastructure and severe lack of 

human resource. The most warn issue is that an estimated of 60 million deaths 

occurs every year worldwide and out of this about 46 million is belong to 

developing countries. In India, this figure is about 9. 5 million, which is about one 

in six of all deaths worldwide [11]. 

This could be improve by taking initiative of accepting and using ICT to make it 

global accessible and by disseminating appropriate awareness and education 

programme to communities, so that the very fast medical care may provide by 

the family members/parents. This is a broad motivation of this thesis. 
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2.4. Medical reasoning 

The basis for medical decisions, diagnostic reasoning requires the collection, 

understanding, and use of many types of patient information, such as history, 

lab results, symptoms, prescriptions, images, and so on. Medical reasoning 
describes a form of qualitative inquiry that examines the thought processes 

involved in making medical decisions. It is affected by not just the expertise of 

the clinicians but also by the way the information is acquired, stored, 

processed, and presented. Medical cognition refers to studies of cognitive 

processes, such as perception, comprehension, decision making, and problem 

solving in medical practice itself. 

The reasoning process may be either forward chaining or backward chaining. 

The forward chaining starts from assertions and rules, generate new assertions. 

It works from a set of facts and rules towards a set of conclusions, diagnoses or 

recommendations. When a fact matches the antecedent of a rule, then rule 

fires and conclusion added to facts. 

Backward chaining starts from rules and goal assertions and derive evidence of 

assertion. Backward chaining is used, when proving a particular conclusion. It 

works back from a conclusion towards the original facts and when a conclusion 

matches the conclusion of a rule in the database, the antecedents of the rule 

are compared with facts in the database. 

Though clinicians are rational decision makers, the outcome of the reasoning 

and decision making process affects clinicians' task performance, when they 

uses either source-based or time-based or concept-based medical knowledge. 

Source-based flashes organize medical information by the sources of the data, 

such as encounter notes, lab reports, medications, lab results, radiology imaging 

and report, physical exams, and so on. Time-based displays organize medical 

data as a temporal history of patient data. Concept-based displays organize 

medical data by clinically meaningful concepts or problems. For example, 

source-based displays are good for clinicians to retrieve information for a 

specific test or procedure from a specific department, whereas concept-based 

displays are good for the search of information related to a specific disease 

[12]. 
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2.5. The heuristic nature of medical decisions 

The word 'heuristic' was initially coined by the Greeks, its original form was 
heuriskein, which meant 'to discover'. Historically, heuristic methods have been 

used to solve complex and nonlinear business problem types, such as frequently 
occur in medicine, finance, and other business areas. While heuristics provide 

an agile means to quickly evaluate complex independent variables to make a 
decision for a specific business problem, heuristics by their nature may not 
always provide an optimal solution. 

Heuristics, the branch of artificial intelligence, uses the commonsense rules 
drawn from experience derived knowledge to solve problems. Heuristic 

programming is characterized by programs that are self-learning and get better 
with experience. Hence it does not always reach the very best result but usually 
produce a good result. 

A heuristic is defined as any 'rule of thumb', that is a decision making model, 
that enables rapid decision making in domains where complete information 

regarding the decision making problem is either very complex or ill-structured. 

There are primarily two types of heuristics: (i) Descriptive heuristics describe a 

situation or context but do not provide any guidance on how to resolve it, and 
(ii) Prescriptive heuristics provide guidance about what to do about a specific 

situation. In the realm of medical decision-support systems, the term 'heuristic 
systems' is often considered to be synonymous with 'medical artificial 
intelligence systems' or with 'systems employing informal model(s) of problem 
solving'. 

Most physicians have in mind two or three possible diagnoses within minutes of 

meeting a patient, and they tend to develop their hunches from very incomplete 
information. To make diagnoses, most doctors rely on this kind of shortcuts and 

rules of thumb. Though physicians cannot function without heuristics, they are 

prone to biases, which lead them confusion [13]. 

• Representativeness Bias: Doctors make (representative) errors when their 

thinking is overly influenced by what is typically true; they fail to consider 

possibilities that contradict their mental templates of a disease, and thus 

attribute symptoms to the wrong cause. 

• Availability Bias: The tendency to judge the likelihood of an event by the ease 

with which relevant examples come to mind. 

24 



• Affective Errors: When doctors confronted with uncertainty and tried to make 

decision for betterment of patient based on best aspirations. 

2. 5.1. Vagueness and impreciseness of medical knowledge 

Indecisiveness is the central, critical fact about medical reasoning. Though 

medical domain is a systematic and empirical scientific discipline, many 

traditional mathematical techniques fail when they are applied to medical 

problems. The reasons for this may be the inherent inexactness of the 

knowledge and vagueness of the concepts that are used to denote the medical 

facts. 

Medical knowledge generally deals complicated problem domain. In addition, it 

is uncertain and incomplete in nature and the concepts used to denote medical 

entities are vague. To encompass this diversity of medical knowledge, a number 

of different heuristic have been developed. There are substantial evidence that 

heuristic have been applied in highly complex environments of medicine. 

Optimal situational awareness occurs when physicians find the appropriate fit 

between cognitive level and task complexity - this in turn leads to good 

decision-making [14]. The cognitive continuum of decision-making runs from 

informal/intuition at one end to calculation/analytical at the other (Table 2.1) 

and the nature of tasks runs from simple to complex. The trick lies in matching 

the appropriate cognitive activity to the particular task [15, 16]. 

Table 2.1. Characteristics of intuitive vs. analytical approaches in 

decision-making. 
-~--~-------------

Characteristics Intuitive Analytical 
Cognitive style Heuristic Systematic 
Cognitive awareness Low High 
Conscious control Low High 
Automaticity High Low 

-------, 
I 

Rate Fast Slow 
Reliability Low High 
Errors Normative distribution Few but large 
Compliance High for answer Low for answer 

Low for method High for method 
Effort Low High 
Predictive power Low High 
Emotional valence High Low 
Detail on judgement process Low High 
Scientific rigidity Low High 
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Medical decision theorists evaluate their models to take greater cognizance of 
non- actuarial factors in clinical judgement. Developers of medical expert 

systems have mainly focused on 'uncertainty in narrower sense' applying 
method of probability and evidence theory to reason under uncertainty. Another 

approach of modelling uncertainty in decision making uses certainty factors to 
accumulate evidence and to decide on likely identities. Uncertainty caused by 

the incompleteness of information has been modelled by non-numerical 
characterizations. Different tools for managing uncertainty and their 
applicability in medical domain has been discussed in chapter 7. 

2.6. The paediatric domain 

The paediatric domain is the subset and most sensitive medical domain as they 
constitute a large population group and are vulnerable or special risk group. The 
risk is related with growth, development, disease pattern and survival. From the 
commonly accepted indices, it is evident that mortality rates in the paediatric 
age group are higher than adult population especially in developing countries. 
Thus by improving the health of children, we contribute to the health of the 
general population. These considerations have led to the formulation of special 
health services for children all over the world. 

Child mortality is a sensitive indicator of a country's development and telling 
evidence of its priorities and values. Investing in the health of children is not 
only human rights imperative, it is a sound economic decision and one of the 
surest ways for a country to set its course towards a better future. In any 
community, children constitute a priority group. In India, children less than 14 
years of age are about 33.5% of total population as per the Govt. of India SR 
report 2005 and in every 1.25 seconds one child is born [17]. By virtue of their 
numbers, children are the major consumer of health services. 

According to the United Nations Children's Fund (UNICEF) report, in the 
developing world every year over 10 million children under five years of age die 
and the large proportion of it is from causes that are preventable through a 
combination of good care, nutrition supply, and medical treatments. 

Considering the acute needs of well-being of children throughout the world, 

United Nations have included it as its number four Millennium Development 

Goals (l·ADG 4), which aims to reduce the global rate of under-five mortality by 

two thirds by 2015. Though child deaths around 13 millions in 1990 to 9. 7 million 

in 2006 reaches, (Table 2.2) additional efforts are require meeting the target to 

around 4 million by 2015 [18]. In India itself, in 2006 about 2.1 million children 

die before their fifth birthday and despite reduced rate of infant and child 
mortality in the last 15 years, it is still as high as 57 and 74, respectively [19). 
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In view of this, let us have an acquaintance with the child health scenario and 
its statistical importance of India as well as world on under-five mortality. 

Table 2.2. Estimated number of under-five deaths, by region, 2006 [20]. 

Region 

Sub~Saharan Africa 

Middle East and North Africa 

South Asia 

East Asia and Pacific 

Latin America and Caribbean 

CEE/CIS 

Industrialized countries 

TOTAL 

Numbers (in '000) 

4,800,000 

400,000 

3,100,000 

900,000 

300,000 

100,000 

100,000 

9,700,000 

m Latin AtTHJrcc~ ,<nd 
Car1bbc,m 

CH/CiS 

Fig.2.2. Under-five mortality rate (per 1000 live births) by region, 2006 [20]. 
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2.6.1. Statistical importance 

As stated above, statistically children constitute a priority group. This is further 
confirmed by the tables 2.3, 2.4, and 2.5 showing the age wise distribution. 

Table 2.3. Percent distribution of estimated population by age-group, sex 

and residence, 2005 [21]. 

Age 
Total Rural Urban 

Group 

Total Males Females Total Males Females Total Males Females 

1 2 3 4 5 6 7 8 9 10 

0-4 10.4 10.6 10.3 10.9 11.1 10.7 9.1 9.2 9.0 

5-9 11.9 12.1 11.8 12.7 12.8 12.5 10.0 10.2 9.9 

10-14 11.2 11.4 10.9 11.6 11.9 11.3 10.1 10.2 9.9 I 
-~---'------- ---- ----'--------'---------· --- - -----·-" -~-- -----·' 

Table 2.4. Total population, population annual growth rate (%) and 
population proportion under 15 of South-East Asia region in 2006 [22). 

Population Annual growth Population 
Country 

(in thousands) rate(%) proportion under 15 

Bangladesh 155991 1.8 35.0 

Bhutan 649 1.8 32.0 

DPR Korea 23708 0.4 24.0 

India 1151751 1.5 33.0 

Indonesia 228864 1.5 28.0 

Maldives 300 1.2 33.0 

Myanmar 48379 0.9 27.0 

Nepal 27641 2.0 38.0 

Sri Lanka 19207 0.5 24.0 

Thailand 63444 0.7 21.0 

Timor-Leste 1114 4.3 45.0 
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Table 2. 5. US resident population by age and sex, 
2003 [23]. 

In thousand 

Years Male Female Total 

Under 5 10,105 9,664 19,769 

5 to 9 10,120 9,655 19,775 

10 to 14 10,857 10,337 21,193 

15 to 19 10,519 9,959 20,477 

Total 143,037 147,773 290,810 

To relate the spending in the Indian health system to international figures, the 
following tables 2.6, 2. 7 present information on health expenditure for selected 
countries. India's public health expenditure as a percentage of Total Health 
Expenditure (THE) is much lower than in several high income as well as low 
income countries, but THE as a % of GDP is higher than in countries such as 
China, Nepal, Thailand, Malaysia, Sri Lanka, Indonesia, Pakistan, Bangladesh. 

Table 2.6. Total health expenditure (THE) in India, 2001-02 [24]. 

! Per capita Dist. of THE as a 
/ Expenditure Exp. in Rs OOOs 

exp. (in Rs) THE(%) %of GOP 
I 

20.3 
0.94 11. Public expenditure 214,391,018 207 

2. Private expenditure 818,104,032 790 77.4 
3.58 

I 13. External Support 24,846,646 24 2.3 0.11 

1 Total Health 
1,057,341,696 1021 100.0 4.63 

! Expenditure 
"--"-~------"-·-

GDP at Market Prices # 22,81,30,50000 
i 

#As per new series (base: 1999- 2000) of National Accounts Statistics, CSO dated 28 Feb. 2006. 
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Table 2. 7. Level of health spending in selected counties, 2002 [24]. 

Country 
THE as a% Public exp on health 

of GOP as a% of THE 

USA 14.6 44.9 

Germany 10.9 78.5 

France 9.7 76.0 

Canada 9.6 69.9 

UK 7.7 83.4 

Brazil 7.9 45.9 

Mexico 6.1 44.9 I 
I 

China 5.8 33.7 

Nepal 5.2 27.2 

Thailand 4.4 46.7 

Malaysia 3.8 53.8 

Sri Lanka 3.7 48.7 

Indonesia 3.2 36.0 

Pakistan 3.2 34.9 

Bangladesh 3.1 25.2 

India S 6.1 20.7 
! 

--------------'------ --- --· -·--~---------------·-- ---- ·-·- ····-
_, _______ 

S Estimates for india from this report is 4_ 6%, 

2.6.2. Children in developing countries 

The total dependence of child on adults for survival and development puts them 
in an extremely vulnerable situation. In most societies, the parents or the close 

relatives look after the children. In many countries, some economically 
advanced and others with a socialistic pattern of government, the State plays a 

major role in child care ensuring that his basic health and education 
requirements and physical needs are met with. 

Many developing countries, by and large, face some problems in this regard. 
India, in view of its vast population, leads in numbers. The number of those 
suffering from malnutrition and chronic diseases such as tuberculosis is 
extremely high. We have serious problems of child labour, destitute children, 
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child prostitution and various other forms of child abuse and neglect and 

discrimination against the girl child. Adequate care and full opportunities for 
development (stimulatory environment, proper education, health care) are 
available largely to the small affluent section of the society. 

With the alarming increase in population the factors like poverty, illiteracy and 
ignorance, poor state of village environment (where the majority of children 

live), and increasing urban slums are responsible for leading to a poor quality of 

life for the majority of our children. Child survival has been improved, as 
indicated by a decline in various indices of mortality, but/however, the 

necessary inputs towards various other needs of children have been grossly 
insufficient. 

Besides, curative and preventive health care, comprehensive child care 
comprises various aspects of child development including a stimulatory 
environment, education and prevention of child abuse and exploitation. The 

later encompass a spectrum of cruelty to children from mild forms of neglect to 
employment in hazardous industries. Problems like child labour, sexual abuse 

and child prostitution are also very serious. These problems are multifactorial. 
Society as a whole has to think in these matters. 

2.6.3. Age related health problems in India 

The morbidity and mortality patterns vary from one age group to another. For 

example, congenital anomalies are common during early months of life, 

haemolytic diseases, hypoxic-ischemic-encephalopathy, aspiration syndromes, 

RDS are unique problems of neonates. Sudden infant death syndromes are 

common during infancy. Rotaviral diarrhoea is seen below two years of age. 

Infections and infestations are common during almost whole of the childhood. 
Personality disorders are the problems of adolescence. Age related common 
health problems are narrated in table 2.8. 
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Table 2.8. Age related health problems chart. 

Age group 
Perinatal period 

Neonate 

Infant 

Disease 
Still birth 
Congenital disorder 
LBW, 
Respiratory distress syndrome, 
Complications of pregnancy, 
Haemolytic disease, 
Hypoxic ischemic encephalopathy, 
Congenital anomalies, 
Malformations, 
Aspiration syndromes, 
Metabolic disturbance of neonates. 1 

Congenital anomalies, 
Sudden infant death syndromes, 
RTI, 
Diarrhoeal diseases, 
Infections and infestations, 
Accidents and adverse effects, 
Malnutrition. 

f-----------1----------------
T oddler and Pre- RTI, 
school 

I 
I 

I School going 

Diarrhoeal diseases, 
Infections and infestations, 
Accidents, 
Malnutrition, 
Behavioural problems: 

Habit disorders. 
Parasitic Infestations, 
Deficiency diseases, 
RTI, 
Infectious diseases, 
Malnutrition, 
Diarrhoea, 
Injury and accident, 
Behavioural disorder: 

a) Personality disorders, 
b) Psychosomatic disorders, 

Diseases of the skin, eyes, ears, 
teeth. 
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2.6.4. Burden of the diseases 

About half of under-five deaths occur in six countries with large populations: 
India, Nigeria, Democratic Republic of Congo, Ethiopia, Pakistan and China. 

Although most of the countries with the highest numbers of child deaths have 
large populations, such as India and China, children in many smaller countries 

have a higher death rate [25]. More than 90% of World's children are born each 
year in the developing world. Nearly 26,000 of them die each day most from 
common and preventable problems. Health and illness for these children are the 

result of a complex dynamics of environmental, social, and economic factors. 

India is also facing the similar problem. 

Table 2. 9. The ten countries with the highest numbers of 
child deaths, 2005 [25]. 

In thousands 
Country Population Number of Number Under-5 

children of child mortality 
born per deaths rate 
year per 

year 
India 1,103,371 25,926 1,919 74 
Nigeria 131,530 5,377 1,043 194 
DR of 57,549 2,873 589 205 

1 Congo 
I Ethiopia 77,431 3,104 509 164 
Pakistan 157,935 4,773 473 99 

1 China 1,315,844 17,310 467 27 
Afghanistan 29,863 1,441 370 257 
Bangladesh 141,822 3,747 274 73 
Uganda 28,816 1,468 200 136 

767 199 260 

I 
! 

; 

, Angola 15,941 
. - -"--·--- - ··-- -------~------·--~ 

• Respiratory diseases 

Acute respiratory infection (ARI), particularly Pneumonia is one of the leading 

causes of health problem. Every year, developing countries experience more 

than 150 million episodes of under-five pneumonia. On an average, a child in 

both developed and developing countries has 5 to 8 attacks of ARI annually. The 
incidence and severity of Pneumonia are not spread evenly around the world. 

The incidence of Pneumonia is almost constant in children in developed 
countries, varying 3-4 percent a year. This is the disease that kills the most 
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children, around 2 mill1on each year, accounting for close to one fifth of all 
under-five deaths. In addition, up to 1 million more 1nfants perish from severe 
infections, including pneumonia, during the neonatal period. South Asia and 
sub-Saharan Africa, where 85 per cent of childhood pneumonia deaths occur, 

have the lowest treatment costs and could be saved through universal treatment 
with antibiotics at a nominal annual cost. 

• Acute diarrhoeal diseases 

Diarrhoea diseases are major health problem and the second leading cause of 
child deaths worldwide, accounting for nearly 2 million deaths a year among 

children under five in 2006. The incidence of diarrhoeal attack was calculated 
may be 6-12 episodes per child per year in most developing countries. The total 

diarrhoea morbidity for a given child may be as high as one third of its first two 
years of life. Preventing diarrhoeal episodes is critical to reducing deaths. Oral 
rehydration therapy (ORT) has been the basis of treatment for more than two 

decades for childhood diarrhoeal diseases. The present recommendations are: 
exclusive breastfeeding during the first six months of life, complementary 

feeding beginning at six months and increasing vitamin-A supplementation rates 

along with ORT. Other measures like improving hygiene, hand washing with soap 

and water, increasing the use of improved drinking water sources, sanitation 

facilities, promoting zinc supplementation and vaccination a~.ainst rotavirus are 
also advocating. 

• Malaria 

Malaria is one of the leading causes of child mortality. About 85 percent of 
malaria deaths occur in children under the age of five, in which Africa 

contribute 88 percent and that of 76 percent by Eastern Mediterranean [26]. 
Pregnant women are most vulnerable to malaria, which can result in both 

maternal and fetal death, low birth weight in newborns, and anemia. 

Four kinds of parasites are responsible for malaria: these are Plasmodium 

falciparum, P. vivax, P. ovale and P. Malariae. These are transmitted through 

the bite of an Anopheles mosquito. The Roll Back Malaria Partnership, formed in 

1998, has significantly raised attention and mobilized resources for malaria 

prevention and control. Malaria-endemic countries and their development 

partners have at their disposal several highly effective and cost-efficient tools 

for both prevention and treatment, such as insecticide treated mosquito nets, 

preventive treatment for pregnant women and anti-malarial drug combination 

therapy. 
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• Neonatal mortality 

Neonatal mortality accounts for almost 37 per cent of all under-five deaths in 

the world. The main causes are infection, pneumonia, pre-term birth and 
asphyxia. Neonatal mortality is prone to poor communities as this is related with 
poverty, mother's infection, low nutritional status and less access to effective 
care. This could be eliminated by in-time care of mother and institutional 

delivery in presence of doctor /skilled birth attendant. Practice of breastfeeding 
to child is also an important factor to survive the child. Delivery of cost
effective interventions through outreach, families and communities, and 

facility-based clinical care could be prevented 90% neonatal death each year 
[27]. The cause specific newborn mortality is presented in table 2.1 0. Table 

2.12 shows the percent of death causes of under five children of South-East Asia 
Region in 2000 [28]. 

Table 2.10. Percent of newborn mortality, by source [18]. 

Cause of Death 
Global burden of 

Disease, 2004 

Neonatal infections 
25 

(sepsis, pneumonia, etc.) 

Preterm 31 

Asphyxia 23 

Tetanus 3 

Diarrheal diseases 3 

Congenital 7 

Other 9 
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Table 2. 11. Deaths among children under five years of age due to 
causes(%) of South-East Asia region in 2000 [28]. 
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Bangladesh 20.0 0.0 2.7 0.7 2.0 45.4 11.4 17.6 

Bhutan 20.9 0.7 2.4 0.8 1.2 38.9 16.3 18.8 

DPR Korea 18.9 0.7 3.0 0.7 0.8 41.8 18.9 15.2 

India 20.3 0.7 2.2 0.9 3.7 45.2 8.5 18.5 

Indonesia 18.3 0.0 2.8 0.5 4.7 37.6 21.8 14.4 

Maldives 20.3 0.7 2.5 0.6 0.1 45.1 13.1 17.5 

Myanmar 21.1 0.9 2.0 9.0 2.4 39.1 6.2 19.3 

Nepal 20.5 0.2 2.3 0.8 2.7 43.5 11.5 18.5 

Sri Lanka 13.5 0.0 5.4 0.4 1.7 59.5 10.9 8.5 

Thailand 16.2 6.2 4.8 0.3 0.1 44.9 16.0 11.5 

Timor-
21.9 0.7 1.9 0.4 3.5 32.3 19.7 19.6 

Leste 

'-- . -

2.6.5. Indicators and denominators in India 

• Mortality rate in infancy childhood 

I 

I 

Mortality rates are good indicators to measure the level of health and health 
care in different countries. They also help in assessing the overall socio
economic development of a country and correlate well with certain economic 
variables such as GNP. Medical and social progress have substantially reduced 
mortality rate in childhood. 

36 



• Perinatal mortality rate 

Perinatal mortality is one of the most sensitive indices of maternal and child 

health. The perinatal mortality rate is an indication of the extent of pregnancy 

wastage as well as the quality and quantity of health care available to the 
mother and the new born. Various factors are known to be associated with 

perinatal morbidity and mortality including socio-economic status, parity of the 

mother, quality and quantity of prenatal, intranatal and neonatal care. 

Provision of special care to mothers at risk is mandatory to bring about a 

reduction in preventable death rate. 

About two-thirds of all perinatal deaths occur among infants having less than 

2500 gm. birth weight. The causes involve one or more complications in the 

mother during pregnancy or labour, in the placenta or in the foetus or neonate. 

The main causes of death are intrauterine and birth asphyxia, low birth weight, 

birth trauma and intrauterine or neonatal infections. 

• Neonatal and post-neonatal mortality rate 

Neonatal mortality is a measure of the intensity with which endogenous factors 

(e.g., low birth weight, birth injuries) affect infant life. The neonatal mortality 

rate is directly related to the birth weight and gestational age; the tighter or 

more immature is the baby. the higher is the death rate. The higher 

concentration infant deaths in the early neonatal period with endogenous 

factors causes, suggests the need to improve the antenatal and post-natal 

services to expectant mothers. However, neonatal mortality is the most difficult 

part, of infant mortality, to alter, because of the endogenous factors which are 

not sensitive to improvement in environmental conditions. Neonatal mortality is 

greater in boys throughout the world, because newborn boys are biologically 

more fragile than girls. Deaths occurring from 28 days of life to less than one 

year are called post neonatal death. The causes of neonatal and post neonatal 

mortality are given under table 2.12 [29]. Table 2.13 shows the status of infant 

and neonatal mortality of South-East Asia region. 
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Table 2. 12. Causes of neonatal and post neonatal mortality (29]. 

Neonatal mortality 

(0-4 weeks) 

1. Low birth weight 

2. Birth injury and difficult labour 

3. Congenital anomalies 

4. Haemolytic diseases of newborn 

5. Conditions of placenta and cord 

6. Diarrhoeal diseases 

7. Acute respiratory infections 

8. Tetanus 

20 
18 
16 
14 
12 
10 

6 
4 

2 
0 

8 8 

3 2 

I• 

10 

I_ 

Post-neonatal mortality 

(1-12 months) 

1. Diarrhoeal diseases 

2. Acute respiratory infections 

3. Other communicable 
diseases 

4. Malnutrition. 

5. Congenital anomalies 

6. Accidents 

19 
17 

10 

3 3 

II 

Fig.2.3. Global distribution of cause-specific mortality among children 
under five (20]. 
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Table 2.13. Infant mortality rate (2006) and neonatal mortality 
rate (2004) of South-East Asia region. 

Country Infant mortality rate Neonatal mortality rate 

Bangladesh 52.0 36 

Bhutan 63.0 20 

DPR Korea 42.0 22 

India 57.0 39 

Indonesia 26.0 17 

Maldives 26.0 24 

Myanmar 74.0 49 

Nepal 46.0 32 

Sri Lanka 11.0 8 

Thailand 7.0 9 

Timor-Leste 47.0 29 

• Infant mortality rate (IMR) 

The infant mortality rate is one of the good overall indicators of health status. 
Infant mortality is given a separate treatment by demographers because (a) 

infant mortality is the largest single age-category of mortality, (b) deaths at this 

age are due to a peculiar sets of diseases and conditions to which the adult 
population is less exposed or less vulnerable, (c) infant mortality is affected 

rather quickly and directly by specific health programmes and hence may 

change rapidly than the general death rate. 

There are wide variations between countries or regions in the rates of infant 

mortality. The world average of IMR for 1995 has been estimated to about 60 per 

1000 live birth [18]. Hov·1ever, infant mortality rate varies from 6. 9 per 1000 live 

births in the developed countries to 106.2 per 1000 live births in the least 

developed countries. The average in the developing countries was 66.6 per 1000 
live births. India is still among one of the countries having high infant mortality 

rate. Infant mortality rate has declined slowly from 204 during 1911-15 to 129 
per 1000 live births in 1970 and remained at around 127 for many years, then 

declined a bit once again to114 in 1980 and to 110 in 1982, 74 in the year 1996, 

39 



coming down to 57 in the year 2006. Despite this significant decline, the rates 

are high as compared to developed countries (4-9 per 1000 live births) as shown 

in tables 2.14. Trends in infant mortality in South-East Asia region is shown in 
table 2.15. 

Table 2.14. Infant mortality rates in India 2001- 2006 [30]. 

SN Period Rural Urban Combined 

1 2001 72 42 66 

2 2002 69 40 63 

3 2003 66 38 60 

4 2004 64 40 58 

5 2005 64 40 58 

6 2006 62 39 57 

Table 2.15. Trends in the under five and infant mortality rate (per 1,000 live 
births), by region, 1990 to 2006 [20]. 

i Under 5 mortality rate Infant mortality rate l 
! 

Region I 1990 1995 2000 2005 2006 1990 1995 2000 2005 2006j I 

I Sub-Saharan 187 170 162 160 111 108 101 I 96 95 I Africa 183 i 
j 

Eastern and 165 158 145 133 131 102 98 91 84 83 I 
Southern Africa 

West and 208 205 193 187 186 119 117 111 107 107 
Central Africa 

Middle East and 79 65 55 47 46 58 49 42 37 36 North Africa 
i South Asia 123 109 96 85 83 87 79 70 63 62 
! East Asia and \ 

55 49 40 30 29 41 38 32 24 23 I 

Pacific 
Latin America 55 44 35 28 27 43 36 29 23 22 and Caribbean 

CEE/CIS 53 49 39 29 27 43 41 33 25 24 
Industrialized 

10 8 7 6 6 9 7 6 5 5 co.untries 
Developing 103 96 88 81 79 70 66 60 55 54 countries 

Least 
developed 180 168 154 144 142 113 106 98 91 90 
countries 

World 93 88 80 73 72 64 60 55 50 49 
INDIA 115 102 89 78 76 82 73 66 59 57 
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• Under-five mortality rate 

Under-five mortality refers to deaths occurring after birth but before five years 
of age. It is often used as an approximation for the probability of dying between 

the exact ages of 0 and 5 years. Another commonly used indicator is the child 
mortality rate which approximates the probability of dying between the exact 

ages of 1 and 5 years. 

A large part of the reduction in under-five mortality is accounted for by 
reductions in infant mortality. The successful implementation of immunization 

programmes in all countries resulted in a dramatic decline in infant and child 
deaths due to the six vaccines - preventable diseases. The implementation of 

diarrhoeal diseases and acute respiratory infection control programmes, 

improved sanitation, access to clean water, and better accessibility to health 
services have been other factors leading to the decline in under-five mortality. 

The global average for under-five mortality in 1996 was 81 per 1000 live births. 
In the developed countries. the rate was 8 per 1000 live births. In the 

developing countries, it was 89 per 1000 live births; in the least developed 

countries it was 153 per 1000 live births - 18 times higher than the rate of an 

industrialized nation. Child mortality has declined significantly during the past 
25 years, although the pace of decline has not been uniform among the children 

of different age groups in different countries. Globally, child mortality declined 
from 134 per 1000 live births in 1970 to about 81 in 1996, i.e., about 40% during 
the period 1970 - 1996. The milestone follows a global decline in the under-five 

mortality rate since 1990. The global rate to be reached by 2015 is 31 per 1, 000 
live births, and more than 60 per cent of countries have already reduced child 

mortality to this level [31]. Table 2.16. shows child mortality rate of some 

selected countries. 
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2. 16. Child mortality rate of some selected countries [18]. 

Country Neonatal Infant Under-5 
mortality Mortality Mortality 
rate, 2000 rate, 2006 rate, 2006 

Denmark 4 4 5 
France 3 4 4 
Germany 3 4 4 
India 43 57 76 
Netherlands 4 4 5 
Poland 6 6 7 
Singapore 1 2 3 
Spain 3 4 4 
Sweden 2 3 3 
Switzerland 3 4 5 
United Kingdom 4 5 6 
United States 5 6 8 

2.6.6. Importance of reducing low birth weight (LBW) rate 

Low birth weight is the major significant indicator of the chance of survival of a 

baby and its growth and development. It is thus an important guide to the level 
of care needed for individual baby. A preterm baby, whose gestational period is 

less than 37 weeks, is physiologically immature and is at a high risk of dying 

during the neonatal period. Low birth weight babies are at higher risk of death 
and severe morbidity than full term and full sized infants; not only during the 

neonatal period but also during infancy and childhood. 

It is estimated that low birth weight infants have a three or four times greater 

risk of dying from diarrhoeal diseases and acute respiratory infections. There is 
also evidence that there might be a link between low birth weight and 
cardiovascular disease, hypertension and diabetes in adult life. 

By International agreement low birth weight has been defined as a birth weight 
of less than 2.5 kg (up to and including 2499 gm); the measurement being taken 

preferably within the first hour of life, before significant postnatal weight loss 

has occurred [32]. Apart from birth weight, babies can also be classified into 3 

groups according to gestational age, using the words 'pre-term', 'term' and 
'post-term' as follows: 
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Pre-term: Babies born before the end of 37 weeks of gestation (less than 259 
days); 

Term: Babies born from 37 completed weeks to less than 42 completed weeks 
(259 to 293 days) of gestation. 

Post-term: Babies born at 42 completed weeks or any time thereafter (294 days 
and over) of gestation. 

A LBW infant then, is any infant with a birth weight of less than 2. 5 kg 

regardless of gestational age. 

LBW is one of the most serious challenges in maternal and child health in both 
developed and developing countries. Its public health significance may be 
ascribed to numerous factors - its high incidence; its association with mental 
retardation and a high risk of perinatal and infant mortality and morbidity (half 
of all perinatal and one-third of all infant deaths are due to LBW); human 
wastage and suffering; the very high cost of special care and intensive care 

units and its association with socio-economic under development [33]. 

LBW is the single most important factor determining the survival chances of the 

child. Many of them die during their first year. The infant mortality rate is about 

20 times greater for all LBW babies than for other babies. The lower the birth 

weight, the lower is the survival chance. Many of them become victims of 
protein-energy malnutrition and infection. LBW is thus an important guide to 

the level of care needed by individual babies. LBW also reflects inadequate 
nutrition and ill health of the mother. There is a strong and significant positive 

correlation between maternal nutritional status and the length of pregnancy and 
birth weight. A high percentage of LBW therefore points to deficient health 
status of pregnant women, inadequate prenatal care and the need for improved 

care of the newborn. 

2.6. 7. Socio-cultural and economical problems in India [34] 

The socio-cultural practices and the economic deprivation affect child's health 

more than adults. Few examples are given below: 

• The common practice amongst the Indian families specially in rural areas is 

to feed the male earning members and head of the family maximum and the 

best, followed by male childrens, female childrens and lastly mothers. In 

maximum cases these mothers suffer from scarcity of food both in quantity 

and quality. This is even aggravated during poor economic conditions. 

However, the recommendation of ICMR nutritional needs for pregnant 

woman 300 extra calories during pregnancy. When it is not fulfilled the 
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mothers suffer from anaemia and/ or nutritional deficiencies. The resultant 
effects on foetus and neonates are as follows : 

a) Low birth weight, both preterm and/or small for gestational age (SGA); 
b) Poor brain growth; 
c) Poor storage of iron in neonates leading to anaemia during infancy. 

• Certain beliefs and practices like offering honey, water, sugar water just 
after birth to neonates and not allowing to feed them colostrums leads to 

suppression of breast milk in mothers and deprivation of good effects of 

colostrums on neonates. Colostrums contain high concentration of protein 
and other nutrients the body needs. It is also rich in anti-infective factors 

which protect the baby against respiratory infections and diarrhoeal 
diseases. 

• The unhygienic ways of feeding neonates leads to Gastro-Intestinal 
infections. The cutting-off of umbilicus with unsterile blades, bamboo nail 
and application of cow dung may lead to Tetanus, Umbilical sepsis or 

septicaemia. The wide prevalent practice of hot fomentation with soot of oil 
lamps may lead to umbilical sepsis. Keeping the baby and mother in an 
unhygienic room may cause neonatal septicaemia. The practice of oil 

massage during early neonatal period in unhealthy way causes to abrations 

and skin infections. 

• The wrong advices by the unwanted female advicers regarding formula feed, 

buffalo milk, goats milk, cow's milk lead to suppression of breast milk, and 
increase in the diarrhoeal diseases, malnutrition amongst infants. 

• The mother's milk is sufficient for proper growth of infants up to 4 to 6 
months of the age after which supplementary feeds should be started. But, 

due to poor practices or cultural belief babies receive nutritionally poor food 

in unhygienic way. This further leads to malnutrition and diarrhoeal disease. 

• Other false belief i.e. eating rice in early age may lead to abdominal 

distension. Pulses and wheat cereals are not digested by the babies, and 
some fruits are too hot and some are too cold for the babies may lead to 
nutritional diseases. 
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• The cultural belief and practice may produce obstacles to the immunization 
programmes. Due to lack of immunization children suffer from 
communicable diseases like, Diphtheria, Tetanus, Measles, Whooping Cough 
etc. 

• Poor maternal literacy rate leads to unregulated family size and is the cause 

of nutritional gap, trauma, accident, less medical care, deficiency etc. 

2. 7. Integrated Management of Neonatal and Childhood Illnesses in India 

(IMNCI) [35, 36] 

During the 1990s, India could reduce the under-five mortality and infant 

mortality rates, the rate of neonatal deaths were not hopeful. Neonatal deaths 
were around two thirds of all infant deaths in the country in 2000 and around 45 
per cent of under-five deaths. Among these deaths, about half of neonatal 

deaths occur in the first week of life and could be prevent if parents recognized 

warning signs, undertook appropriate feeding practices or had access to skilled 
health workers and facility-based care. 

In 2000, the Government of India adapted the Integrated Management of 
Childhood Illness (IMCI) strategy to focus greater attention on neonatal care 
with specific actions taken to promote neonatal health and survival. The strategy 

adopted in IMNCI includes three main components: (i) Improvements in the case

management skills of health staff through the provision of locally-adapted 

guidelines on Integrated Management of Neonatal and Childhood Illness and 

activities to promote their use; (ii) Improvements in the overall health system 

required for effective management of neonatal and childhood illness; and (iii) 
Improvements in family and community health care practices. 

In practice, IMNCI consists of three home visits in the first 10 days after birth to 

promote best practices for the young child; a special provision at the village 
level for follow-up of infants with low birth weights; reinforcement of messages 

through meetings of women's groups and establishing a linkage between the 

village and the home; and assessment of the child at local health facilities based 

on referral. IMNCI is incorporated as part of the government's Reproductive and 
Child Health II programme, an integrated approach to women's health that aims 

to provide a continuum of care from birth until adulthood. The additional cost 

of adding the newborn component, mostly the home visits, is just US$0.10 per 

child. The overall case management process is summarized in figure 2.4. 
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(For all sick children age up to 5 years who are 
brought to a first -level health facility 

"AssESS the child: Check for danger signs (or "\ 

possible bacterial infection I Jaundice). Ask 
about main symptoms. If a main symptom is 
reported, assess further. Check nutrition and 
immunisation status. Check for other problems. 

\... / 

CLASSIFY the child's illness: Use a colour-coded 
triage system to classify the child's main symptoms 
and his or her nutrition or feeding status. 

IF URGENT REFERRAL l JIF NO URGENT REFERRAL J 
is needed and possible ) lis needed or possible 

IDENTIFY URGENT PRE-REFERRAL IDENTIFY TREATMENT needed for the 
TREATMENT(S) child's classifications: identify specific 
Needed for the child's classifications. medical treatments and/or advice. 

I 

TREAT THE CHILD: Give TREAT THE CHILD: Give the first dose of oral 
urgent prereferral drugs in the clinic ad/ or advise the child's 
treatment(s) needed. caretaker. Teach the caretaker how to give 

oral drugs and how to treat local infections at 

\... / 
home. If needed, give immunizations. 

" / 

tCOUNSEL THE MOTHER: Assess the child's "'\ lfREFER THE CHILD: Explain to the '\ 

child's caretaker the need for feeding, including breastfeeding practices, 

referral. Calm the caretaker's fears and solve feeding problems, if present. 

and help resolve any problems. Advise about feeding and fluids during 

Write a referral note. Give illness and about when to return to a 

instructions and supplies needed to health facility. Counsel the mother about 

~are for the child on the way to the her own health. 
/ 

I 

FOLLOW-UP care: Give follow-up care when 
the child returns to the clinic and, if 
necessarv. reassess the child for new 

Fig. 2.4. The IMNCI case management process [37]. 
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2.8. Status of rural health scenario in India 

With the above discussion it is evident that percentage of perinatal, neonatal, 
infant under-five, 1-4 year age, mortality rates in Indian rural region is high. 

The reasons behind high mortality rate have been discussed in brief. Large 
numbers of paediatric populations are living in rural region. To mitigate these 

problems proper infrastructure, manpower and treatment planning is required. 
This is also true for South-East Asia Region, which can be seen from tables 2.17, 
2.18, 2.19. For proper treatment planning the basic requirement is paediatric 

experts. Actual picture of paediatric expert distribution in rural region of India 
is given in chapter 9 (Table 9.2), which is not at all satisfactory. To mitigate the 
scarcity of expertise, automated consultation systems within expert systems 
framework may be useful. 

Table 2.17. Density of different health workers in (per 10000 populations) of 
South-East Asia region [38]. 

.s::. .s::. >- "0 ~ "0 ~ 
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0 <II >- E 0 0 "0 E <II <II u ..... .s::. :p <II <II E ~ ·e c:: e .c .s::. u 10 E 0 :::1 .... 0 0.. :e; c. 0 10 ·s: :::1 ..... ·~ -1 z VI 0 0 ..0 .s::. .... c. u E 10 0.. <II c:: <II ..... -1 c. LLJ VI 

Bangladesh 2005 3.00 2.00 <1 <1 3.00 <1 (2004) <1 <1 
I 

Bhutan 2007 <1 1.00 <1 <1 3.00 <1 <1 2.oo 1 

DPR Korea 2003 33.00 NA 4.00 <1 41.00 6.00 1.00 30.00 

<1 5.00 <1 7.00 
I India 2004 6.00 <1 <1 13.00 

(1991) (2003) (1991) (2003) 

Indonesia 2003 1.00 <1 <1 <1 8.00 <1 <1 1.00 

Maldives 2004 9.00 28.00 <1 5 27.00 7.00 NA 13.00 ' 
i 

Myanmar 2004 4.00 10.00 <1 <1 10.00 <1 <1 2.00 ! 
! 

Nepal 2004 2.00 6.00 <1 1 5.00 <1 <1 <1 

Sri Lanka 2004 6.00 NA <1 <1 17.00 <1 <1 <1 

Thailand 2000 4.00 <1 2.00 NA 28.00 3.00 <1 9.00 

Timor-
2004 1.00 

Leste 
20.00 <1 <1 22.00 <1 <1 20.00 
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Table 2.18. Total number of different kind of health workers in South-East Asia 
region [38]. 
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Bangladesh 2005 42,881 21,000 2,344 674 39,471 
9,411 

6,091 7,859 
(2004) 

Bhutan 2007 52 237 65 167 730 87 80 550 

DPR of 
2003 74,597 NA 8,315 

Korea 
950 93,414 13,497 2,685 67,957 

India 2004 645,825 50,393 
15,886 559,408 42,079 695,024 

55,058 
(1991) 

1,372,059 
(2003) (1991) (2003) 

Indonesia 2003 29,499 0 7,093 8,882 179,959 7,580 6,493 20,981 

Maldives 2004 302 919 14 168 886 241 NA 418 

Myanmar 2004 17,791 49,531 1,396 2,241 49,341 127 1,757 7,315 

Nepal 2004 5,384 16,206 359 3,209 11,825 358 172 1,892 

Sri Lanka 2004 10,479 NA 1,245 1,252 33,233 990 1,541 1,546 

Thailand 2000 22,435 3,601 10,459 NA 172,477 15,480 2,151 53,897 

Timor-
2004 79 1,657 45 36 1,795 

1 
14 I 22 j 1,665 

Leste I i ! L ______ ------ -~····--

Table 2.19. State/UT wise number of Govt. hospitals & beds in rural & urban 
areas (including CHCs) in India [39]. 

---

isN 
Reference 

State/UT Rural Urban Hospitals 
Total 

Hospitals Hospitals Period 
I No. Beds No. Beds No. Beds 
: ·-- . i India 6955 154031 3021 328491 9976 482522 

Andhra 
1 167 6220 192 28113 359 34333 01.01.2007 

Pradesh 

Arunachal 
2 36 379 30 1674 66 2053 01.01.2005 

Pradesh 

3 Assam 100 3000 NR NR 100 3000 01.09.2004 

14 Bihar 101 3030 NR NR 101 3030 01.09.2004 
I 

5 Chattisgarh 116 3514 22 2051 138 5565 01.01.2004 

6 Goa 9 452 11 2127 20 2579 01.01.2007 
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-·----- ---------- .. -. ·-· '1.483 ·- 229 .... 22200 --· ----
7 Gujarat 18832 1712 41032 01.01.2008 

.. , 

8 Haryana 56 1178 93 6484 149 7662 01.01.2008 

Himachal 
9 94 2146 55 5963 149 8109 01.01.2008 

I 
Pradesh 

/10A 
Jammu 

28 830 8 870 36 1700 01.01.2000 I I Division 

Kashmir 
10B 33 990 23 1255 56 2245 01.01.2008 

Division 

11 Jharkhand 47 1410 NR NR 47 1410 01.09.2004 

12 Karnataka 444 7290 424 35301 868 42591 01.01.2007 

13 Kerala 173 12450 77 15945 250 28395 01.01.2008 

14 
Madhya 

275 8179 102 11739 377 19918 01.01.2008 
Pradesh 

15 Maharashtra 424 15380 242 30593 666 45973 01.01.2007 

16 Manipur 24 669 4 1251 28 1920 01.01.2008 

17 Meghalaya 26 780 8 1839 34 2619 01.01.2007 

18 Mizoram 10 320 10 904 20 1224 01.01.2008 

19 Nagaland 123 1962 12 790 135 2752 01.01.2006 

20 Orissa 1623 5882 84 8668 1707 14550 01.01.2008 

21 Punjab 77 2100 172 8927 249 11027 01.01.2007 

122 Rajasthan 347 11850 128 20217 475 32067 01.01.2008 I 
23 Sikkim 29 700 3 820 32 1520 01.01.2008 

24 Tamil Nadu 533 25078 48 22120 581 47198 01.01.2008 

25 Tripura 16 500 15 1762 31 2262 01.01.2008 

26 Uttar Pradesh 397 11910 528 20550 925 32460 01.01.2007 

27 Uttarakhand 24 100 94 5413 118 5513 01.01.2007 

28 West Bengal 99 5171 284 44510 383 49681 01.01.2008 

29 A&N Island 6 355 1 450 7 805 01.01.2007 

30 Chandigarh 2 50 5 2150 7 2200 01.01.2004 

31 D8:N Haveli 1 30 1 130 2 160 01.01.2008 

32 Daman & Diu 2 52 2 140 4 192 01.01.2004 

33 Delhi 21 972 102 20220 123 21192 01.01.2008 

34 Lakshadweep 5 160 - - 5 160 01.01.2005 

35 Puducherry 4 110 12 3315 16 3425 01.01.2008 
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