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ABSTRACT 

This study examines the relative influence of traditional and 

biomedical theories of health and disease on the reasoning about childhood 

nutritional problems by mothers in rural South India. Mothers with 

different levels of schooling, traditional practitioners, and medical experts 

were interviewed. Their explanations of nutritional problems were verbally 

recorded and analysed using methods of cognitive analyses. 

Nutritional concepts and their interpretations given in the mothers' 

explanations matched that of the traditional theory of Siddha medicine, 

prevalent in South India. With an increase in formaI education, there was 

an increase in the use of concepts derived from modern biomedical theory. 

However, the mothers exhibited Httle understanding of the underlying 

mechanisms involved. Implications of these findings for designing 

nutrition and health education are discussed, in relation to knowledge 

reorganization to replace harmful concepts and relations with beneficial 

ones. 
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RESUME 

Cette étude examine l'influence relative des théories traditionnelles et 

biomédicales de santé et de maladie sur le raisonnement que font les mères 

au sujet de problèmes nutritionnels dans les régions rurales de l'Inde du Sud. 

Des mères avec différents niveaux d'instructicn, des praticiens traditionnels, 

et des experts médicaux ont été interviewés. Leurs explications des problèmes 

nutritionnels ont été verbalement enregistrées et arlalysées à l'aide de 

méthodes d'analyses cognitives. 

Des concepts nutritionnels et leurs interprétations données dans les 

explications des mères ont correspondu à ceux de la théorie traditionnelle de 

la médecine Siddha, qui prédomine dans l'Inde du Sud. A vec une 

augmentation de l'éducation formelle, il y avait une augmentation dans 

l'usage des concepts découlant de la théorie biomédicale moderne. 

Cependant, les mères ont fait montre de peu de compréhension des 

mécanismes sous-jacents impliqués. Les implications de ces cOi"'c1usions dans 

la préparation d'un projet de nutrition et d'éducation de santé sont discutées, 

relativement à la réorganisation de la connaissance pour remplacer des 

concepts et relations nocifs par d'autres qui soient bénéfiques. 
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CHAPTERI 

INTRODUCfION 

According to the latest United Nations International .Childrens' 

Emergency Fund policy review (UNICEF, 1990-1), malnutrition is statcd as 

one of the most significant global problems of the day. Protein cncrgy 

malnutrition, nutritional anemia, vitamin A deficiency and iodinc 

deficiency disorders (IDD) are the most serious nutrition problems. About 

150 million children under the age of five years are underweight, and more 

than 20 million suffer from severe malnutrition. Some 40 million children 

suffer from vitamin A deficiency and sorne of the se children go blind and 

eventually die. About 2,50,000 children go blind or partially blind and 

survive. Around half the children under five years suffer from nutrition al 

anemia (UNICEF, 1990-2). Two of the important goals of UNICEF for the 

19905 constitute (a) ti'e reduction of both moderate and severe protein energy 

malnutrition in children under five years of age by one half of the 1990 

levels, and (b) the virtual elimination of vitarnin A deficiency and ils 

consequences, including blindne5s. 

It has been argued that the nutrition programmes in the past have 

been monofocal technical interventions, sometimes reflecting the 

disciplinary background and priorities of the "intervener" more th an the real 

needs of the community (UNICEF, 1990-1). Thus instead of adopting and 

trying to implement 'pre-packaged' technical interventions, it has been 

recommended that the most appropria te actions should emerge from the 

assessment and analysis of specifie contexts . 

1 
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FIGURE 1: Framework for Causes or Malnutrition And Death (UNICEF 
Policy Review-1990-1. p 22). 
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An important element of this new strategy is a conceptual framework 

for the analysis of the causes of malnutrition in a specifie context. In this 

framework, as shown in Figure 1, inadequate dietary intake and discasc arc 

the most significant immediate causes of malnutrition and in most cases 

malnutrition is viewed as the combined result of these two factors. The 

underlying causes which could be many and usually interrelated have been 

grouped into three main clusters. These include insufficient basic heaIth 

servic(!s and an unhealthy environment, insufficient household food 

security, and inadequate maternaI and child care, and these have to be 

identified in a particular context. The potential resources in the community, 

together with the economic, political and ideological structure constitute the 

basic or the structural causes. The ideological factors include aspects of the 

society such as religion, culture, tradition and beliefs. The conceptual model 

also recognizes the importance of formaI and informaI institutions which 

play an important role as the interface between underlying and basic causes, 

as they provide basic services or promote improved practices regarding food 

production and child care. 

Identifying a mother's knowledge about child care, an important 

component of maternaI and child care in a community, and the influence of 

the traditional ideologies which are often imbedded in the accepted local 

culture, therefore form important components of the conceptual framework 

outlined above. Likewise, attempts at assessing the existing knowlcdge on 

child care practices in different cultures, have been made in several studies 

in the pasto Studies have been conducted on peoples' common sense 

knowledge about cause, treatment and prevention of diseases due to 

nutritionai deficiencies based on local beHef systems. Attempts have also 

2 
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been made to characterize the many prevailing beliefs, customs and cultural 

factors influencing child feeding. Moreover, in many communities a 

codified medical system exists and traditional practitioners provide health 

advice and early medical care. Studies have shown the coexistence of ideas 

and treatment regimens from both the traditional and more modern western 

medical traditions, for a variety of ailments in various communities. 

However, although most of these studies provide a detaHed 

descriptive knowledge of the prevailing beHef structures and practices, they 

do not provide any prescriptive answers. This is partly due to the lack of 

precise methods available for the analysis of data. More recently, the theories 

and methods developed within the domain of cognitive science have been 

shown to be powerful tools for in depth analysis of peoples' knowledge and 

behaviours. Cognitive science is a discipline where an attempt is made to 

borrow methods and theories from a number of domains such as psychology, 

computer science, linguistics, philosophy, anthropology and sociology. 

ln the rural and suburban parts of India, systems of traditional 

medicine are siill practiced quite widely. In South India, the Siddha medical 

system flourishes and Ayurvedic medicine prevails throughout India. Both 

these systems of traditional Indian medicine are based on the eternal wisdom 

of the risllis or the sages of India, who supposedly received these sciences 

from the Divine beings through religious introspection and meditation. A 

fundamental relationship between the compositions of drugs, man and 

universe forms the basis for both Siddha and Ayurveda. In rural South 

India, Siddha medicine also goes by more familiar names such as "granny 

medicil,e" or Ilfolk medidne". 

3 



The present study attempts to look at the mothers' reasoning about 

causality and treatment of childhood nutritional deficiencies in rural South 

India using some of the methods developed within the domain of cognitive 

psychology. The aim is to identify nutrition al concepts and to examine the 

mothers' reasoning strategies about childhood nutritional disorders. The 

relative influence of tradition al, indigenous Indian medicine and modern 

western medicine on the mothers' knowledge and practices about childhood 

nutrition are examined. 

FormaI education plays a significant role in the promotion of 

improved child care practices. Recent research on learning and instruction 

has demonstrated the importance of prior knowledge in the acquisition of 

new information. Naive, socially acquired theories have been found to 

persist despi te formaI instruction. Preliminary studies were undertaken by 

the author (Sivaramakrishnan & Patel, 1990a; Sivaramakrishnan & Patel, 

1990b; Patel & Sivaramakrishnan, 1990; Patel & Sivaramakrishnan, in press) 

in a sample of East lndian mothers born and educated in India, and living in 

Canada for the last 5 to 20 years. These studies, using sorne aspects of the 

methods developed in cognitive psychology, examined the role of tradition al 

lndian medicine on the mothers' explanations about childhood nutritional 

deficiencies. The results frorn the study showed that even among the group 

of immigrant population of East Indian origin, the explanations about 

childhood nutrition and the problems therein, were based on traditional 

theory (Ayurvedic theory). The use of traditional concepts prevailed even in 

mothers with college or university degrees. There was an increased use of 

biomedical concepts by these mothers, but the interpretation of the concepts 

were based on traditional theory. 

4 
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Although we know a great deal about the correlational relationship 

between schooling and nutritional status, very little is known about how 

newly acquired knowledge from formai instruction is integrated into prior 

nutritional knowledge acquired from social experience. In the present study, 

mothers with varying levels of formai education were selected to investigate 

the effects of nutrition information obtained from formai schooling on their 

pre-existing knowledge and practices. The results on how knowledge with 

respect to childhood nutritional problems is organized for use by mothers in 

Madurai, will help identify the strengths and weakness of the existing 

knowledge structure. Such information would facilita te the planning of 

more culturally appropriate and effective nutrition education programs 

aiming at alternate knowledge organizations, with implications for child 

nutrition and health. 

Chapter Il of this manuscript outlines a critical review of the literature 

related to reasoning and the structure of knowledge used for reasoning in 

everyday situations. This is compared to scientific reasoning. The review is 

further extended to indude literature that deals with the vari()us 

perspectives on the process of knowledge acquisition in both informaI and 

formai settings. The relevance of the issues of reasoning and knowledge 

acquisition to education in nutrition are discussed. 

Chapter III provides a profile of the study population followed by a 

discussion of the methodology used for quantitative and qualitative analyses 

of the data. This chapter aiso describes the biomedical and traditional 

reference modeis for the childhood nutritional problems in question, which 

have been used for the interpretation of the results. 
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The results of the study are presented in Chapter IV, followed by a 

discussion of the results. The concepts generated by the mothers in their 

reasoning about the childhood nutritional deficiencies have been identified 

and compared with the concepts and their interpretations within the two 

reference rnodels. The influence of formai education on the mothers' 

rea~oning about the presented nutritional problems are addressed. 

Discussion of the results is followed by the conclusions drawn from 

the results. An outline cf the specifie positive and negative influences of the 

traditional belief structures on child nutrition and health is also presented. 

The implications of the findings for improved education in the domain of 

nutrition are discussed. 
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CHAPTERll 

REVIEW OF LITERATURE 

Reasoning 

Reasoning is, loosely, the working through of problems so that one 

can explain either why something happened or what will happen (Hunt, 

1989). Recent research, particularly in the area of informaI cognition has 

focussed on thinking and reasoning ir1 everyday contexts. It is being 

increasingly recognized that reasoning in everyday life is a practical acHvity 

and may, therefore, not be of the same nature as reasoning in scientific and 

academic seuings. Studies have attempted to compare and contrast thinking 

and reasoning in the two situations. 

Everyday reasoning vs scientific reasoning: 

Studies on scientific understanding and conceptual change have 

focussed on the metaphor of the lay adult or the child as an intuitive 

scientist, which has gained wide acceptance in the last decade. The scientist 

explores the environment, constructs mental models to understand it, and 

also revises those models based on new evidence generated. Likewise, lay 

people endeavour to make sense of their environmems by processing 

information, constructing mental models of it, and evaluating the models 

they generate. Thus, both the child or the lay adult and the scientist gain an 

understanding of the world through construction and revis ion of models or 

paradigms that replace each other, whenever there is a need to coordinate 

new evidence with pre-existing theory. The development of both scientific 
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and lay understanding thus involves a progression of partially correct 

theories within individual conceptual domains. 

However, in recent studies questions have been raised on whether the 

processes by which theory and evidence are co-ordinated, and theorics are 

constructed and revised are similar in lay adults/children and scientists. For 

example, Kuhn (1989) daims that the processes of scientific thinking, and the 

co-ordination of theory and evidence is fundamentally different in a Jay 

person and a scientist. According to her, the scientist is able to consciously 

articula te a theory that he or she accepts, knows what evidence does and 

could support it and what evidence does or would contradict it. He or she is 

able to jus tif Y why the coordination of available theories and evidences has 

led him or her to accept that theory and reject others purporting to account 

for the same phenomena. This requires certain rules of inference and 

methods of hypotheses testing such as the ability to encode and represent the 

evidence separately from a representation of the theory, the abiIity to think 

about the theory rather than with it, and the ability to temporarily bracket the 

theory and evidence. Kuhn suggests limitations in the different'.ation and 

hence coordination of theory and evidence by children and lay adults. She 

argues that the abilities for hypotheses testing described earlier, which are 

refined in the scientist are largely lacking in the general population. 

Her findings on reasoning by lay individuals showed that when 

theory and evidence were compatible, there was a melding of the two into a 

single representation of the "way things are", and there was no concept of 

evidence as standing apart from theory. However, when theory and 

evidence were discrepant, both lay adults and children used a variety of 

devices to bring them into alignment. Either the theory or the evidence was 
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adjusted by ignoring it or by attending to it in a selective and distorting 

manner. Performance of college subjects was better but even they showed the 

same phenomenon as soon as more complex problems were introduced. 

Schooling and experience may more directIy foster these skills by affording 

practice in bracketing one's own experience or beliefs in order to infer a 

conclusion that fOllows from information given. However, the fact that both 

adults and college students were able to reason at no more advanced level 

than children, indicates that sufficient exercise may often, not be available. 

Perkins and Simmons (1988) also believe that, in contrast to everyday 

experience, the sciences and the technical domains require a commitment to 

extra-ordinarily high standards of logical consistency in the co-ordination of 

theory and evidence. Vosniadou and Brewer (1987) advice us to exercise 

caution in the interpretation of the analogy between the child/lay adult and 

scientist because there are important differences between the two. Theory 

change in the case of the scientist requires the discovery of an internally 

consistent new paradigm, but this is not the case for the child or the lay adult. 

Children and lay adults do not have to independently discover a new 

paradigm, but have only to integrate current scientific views with theories 

derived from his/her experience. Misconceptions may arise in their attempt 

to integrate conflicting pieces of evidence. 

Thus, what is regarded as logical reasoning in academic settings may 

not fit problem solving in everyday situations. Everyday cognitive activity 

has been defined as activity that is of a very practical and opportunistic 

nature and is adjusted to meet the demands of the situation (Rogoff, 1984). 

Instead of employing formaI approaches to solving problems considering aIl 

possible alternatives, people use a practical and efficient solution to daily 
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problems. Interaction with other people and socially provided toois and 

practices play a significant role in reaching appropria te solutions to problems 

in everyday contexts. 

Analyses of arithmetic practice in everyday situations by Lave (1988) 

and Saxe (1990) further exemplify the relations between everyday cultural 

practices and cognition. Both Lave's observations on daily activities in 

grocery shopping, cooking, dieting, and money management in adults and 

Saxe's research on the mathematical practices involved in Brazilian child 

candy sellers, show that everyday reasoning skills are acquired primarily 

through social interactions and cultural influences rather than through 

formaI education. 

Irrespective of the afore-mentioned differences between scientific and 

everyday reasoning, fundamental to reasoning in both the situations is the 

individual's knowledge structure or cognitive structure. 

Structure of knowledge used in reasoning: 

Cognitive refers "to the mind, having the power to know, recognize, 

and conceive, concerning personally acquired knowledge", 50 cognitive 

structure concems individuals "ideas, meanings, concepts and cognition". 

Structure refers to the form, the arrangement 01 elements or parts of 

anything, the manner or organization. The emphasis is not on the elements, 

but on the way those elements are bound together (Pines, 1985). Cognitive 

structure is therefore defined as the knowledge someone possesses and the 

manner in which it is arranged (White, 1985). 

10 
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For many years cognitive structures have been described using 

standard psychometrie procedures. These approaches have used a model of 

knowledge based on associations and stimu}us-response relationships. They 

have focussed on quantitative rather than qualitative aspects of knowledge, 

that is, on the amount of knowledge rather than the extent of knowledge. 

The methodology used for assessing knowledge has concentrated on 

statistieal factors and a particular format of multiple choiee questions. 

The psychometrie procedures (such as concept classifieation and 

categorisation tasks, and word association tasks), whieh represent major 

advancements made in the fields of psychology and education during the 

past century, proved to be very effective fo!" many situations. However, the 

assumption generally made was that knowledge exists as subject matter 

disciplines rather than as psychologieal entities (Shuell, 1985). As more 

complex relationships characteri!;tie of cognitive structure were developed, it 

was realized that the traditional psychometrie procedures were unable to 

capture the complexities therein. As a result, newer more appropriate 

procedures for representing knowledge and describing cognitive structures 

were developed. However, associations and associative data dearly exist and 

any comprehensive model of cognitive structure must be able to explain 

such data along with the more complex relationships described by the newer 

approaches (Shuell, 1985). 

Knowledge representation and cognitive structure: 

The concept of knowledge representation plays a central role in nearly 

a11 aspects of cognition although there are still tremendous debates 

conceming the precise nature of the representation. A representation is 

11 
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something that stands for something else. In other words, it is a kind of 

model of the thing it represents. There is a representing world and a 

represented world. The representing world must somehow mirror sorne 

aspects of the represented world. Therefore, theories of representation have 

the brain states as the represented world and the theoretical structures as the 

representing world (Rumelhart and Norman, 1985). 

The representation systems most popular today faIl into three basic 

families: 

1) The propositionally based systems, in which knowledge is assumed to be 

represented as a set of discrete symbols or propositions, so that concepts in 

the world are represented by formaI statements. 

2) Analogical representation systems, in which correspondence between the 

represented world and the representing world is as direct as possible, for 

example, maps that are analogical representations of sorne geographical 

features of the world or pictures in which three dirnensional space is 

represented by marks on a two dimension al medium. 

3) Procedural representation systems, in which knowledge is assumed to be 

represented in terms of an active process or procedure. 

Most of the representational systems that have been developed and 

evaluated to date have, however, used sernantic networks that are prirnarily 

proposition al. The concept of a proposition, borrowed from logic and 

linguistics is central ta this analysis. A proposition is the smallest unit of 

knowledge that can stand as a separa te assertion, that is, the srnallest unit 

about which it makes sense ta make the judgement true or faise 

12 
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(Anderson,1990). Semantic networks were first introduced arounfl 1966 by 

Ross QuilHan as a representation for the concepts underlying English words 

and since then they have become a very popular language for representing 

knowledge. They build upon the node-relation-node triplet. The basic 

notion is that knowledge can be represented by a kind of directed, labelled 

graph structure in which the basic structural element is a set of nodes inter­

related by relations. Nodes represent concepts in memory and a relation 

(which is labelled and directed) is an association among sets of nodes. The 

meaning of a concept (represented by anode) is given by the pattern of 

relationships among which it participatcs. Two methods of propositional 

analyses have been proposed by experts in the literature (Kintsch, 1974; 

Frederiksen, 1975). 

However there are features of our knowledge that cannot be 

represented simply by the network structures defined by propositions. 

Working with large semantic nets proved to be cumbersome, and people 

soon began to detect structures within such sets. It was seen that certain sets 

of propositions cohere together in larger order units or higher level 

structures ca lied schemas (Anderson, 1990). They have been given other 

names such as frame and script. 

The nodes and relations of semantic networks do not allow one to 

structure knowledge into higher order representational units. Schemas, 

however, form holistic units which allow for the encoding of more complex 

inter relationships among the lower level units. They represent our 

knowledge about how features tend to go together to define episodes. 

Roughly schemas are like models of the outside world. They encode the co­

occurrence relations among propositions, spatial information, and the order 
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of events. van Dijk and Kintsch (1983) describe schema as a label with slots 

that stand in sorne prearranged relation to each other. Each slot accepts 

information of a given type. Info'.'mation here may mean concepts, 

propositions or even other schemata. Information regarding how 

propositions are related can be used to generate a schema or frame. The 

most direct way is to use the linking propositions as links and the remaining 

propositions as nodes. The structure is then made coherent by imposing 

some kind of compelling "natural" structure upon the propositions from 

outside (Patel and Groen, 1986). Such a relational structure with labelled 

links and possibly empty nodes also corresponds c10sely to the notion of a 

macrostructure as proposed by Groen & Patel (in press) and Kintsch (1983). 

A number of data collecting techniques have been used to obtain 

information on su ch cognitive structures. The most subtle, fine grained 

techniques use interviews in one form or another, which provide great 

insights into how people store and recall knowledge and use it in thinking. 

There is heavy emphasis on the use of protocol analysis as a basis for 

inferences about underlying cognitive processes or structures involved in 

intellectual activities. A protocol, in a context of psychological terminology 

refers to an exact transcript of the verbal respollse of a subject. Two chief 

protocol methods commonly used, have been the talking aloud technique 

and the clinical interview technique. Newell and Simon have made 

extensivf' use of the talking aloud method, in which the subject is instructed 

to say everything that comes into his or her head, while solving a problem. 

Aside from the initial instruction to talk aloud, the researcher sel dom 

intervenes beyond presenting the relevant tasks. The verbal clinical 

interview method as originally used by Piaget, involves flexible questioning 
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contingent on previous response of individuals on a totally verballevel and 

the protocol simply preserves the verbal interaction. In the revised clinical 

interview, con crete objects are used to illustrate the problem to be solved and 

data obtained include both verbalizations and aspects of non-verbal 

behaviour. Methods of diagnostic explanation have been used to obtain 

information on knowledge structures, in the area of medicine. 

Use of the explanation paradigm to describe knowledge: 

Patt.l and Groen (1986) in their study on medical reasoning were 

unable to use a problem solving paradigm since the "thinking aloud" 

techniques invariably yielded extremely sparse protocols. One explanation 

for this is that the pressures inherent in medical practice make the reasoning 

process highly automated (Groen and Patel, in press). As a result, protocols 

generated during problem solving do not yield much information. Patel and 

Groen (1986), therefore used an explanation task, rather than a problem 

solving task, lo obtain adequate protocols. The subjects were requested to 

explain the pathophysiology, or causal pattern, underlying a clinical case. In 

another study by Patel, Eisemon and Arocha (1988), mothers in Kenya were 

interviewed using a series of clinical probes to study their understanding and 

explanation of the causality, recognition and treatment of childhood 

diarrheal diseascs. The mothers' protocols were analyzed ta generate 

structural networks consisting of nodes (concepts) and labeled links 

(relations). The three relations in the semantic network were labelled causal, 

conditional and proximal (a causal relation referred to an event, act or 

process which caused a change in statei a conditional relation indicated the 

presence of one event or process contingent on the presence of another 

event; a proximal relation denoted the co-occurrence of two events spatially 
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or temporally. Reference models ("folk model" and "textbook model" ) were 

used ta interpret the data generated by the subjects. 

Although the information from the protocols has been used to elicit 

the complex problem solving process and also the underlying cognitive 

processes and data base, modern psychology has been dubious about the 

verbalizations produced by subjects and even more dubious has been the 

response to experimenter probes or retrospective answers about prior 

behaviour. However, now with verbatim transcripts of the recorded tapes, 

verbal data also represents hard data and not soft data. Data are hard when 

there is inter-subjective agreement, that they correspond to the facts of the 

observed behaviour, whereas in the case of soft data different interpreters 

ma king different inferences will each arrive at an interpretation that is 

favourable ta his theoretical orientation (Ericsson and Simon, 1984). The 

proœss of protocol analysis begins with tape recording which contains aU of 

the auditory events. Selection is then required to produce the wri tten 

transcript. After the temporal information, repetitions and stress have br 'n 

used to segment and parse the verbal stream, most of this informatiOlI is 

usually eliminated from the transcript and this process of transcription is 

referred to as thE' pre-processing step. The protocols are then segmented into 

individual statements (assertions or propositions). This information is then 

used ta generate a semantic network representation. 

Recent research in cognitive science and education, using such 

methodology, has focussed on the conceptual models that lie behind peoples' 

reasoning in various domains. Methods such as the generation and 

exploration of semantic networks, details about which are described in the 
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chapter on methodology have been used by several researchers to obtain 

information on peoples' knowledge structures. 

An issue of concern in recent years, particularly to research in 

everyday cognition and cross-cultural research has been the acquisition of 

knowledge informally through cultural (contextual) influence. 

Cultural (contextuaD influence on knowledge: 

It is being increasingly recognized that human knowledge is 

influenced considerably by the external aspects of a functioning cognitive 

system. These external aspects include the influences of the intellectual and 

physical environments. The intellectual environment, that concerns the 

cultural knowledge and beUefs which have been passed on from generation 

to generation by society interacts with the physical ~nvironment, that 

includes the facts and events of the real world. Concept formation depends 

on the mental sets of individuals which are a function of this interaction 

between the two environments. For example, the linguistic metaphors 

rooted in the history and culture of the Sotho people (in Southem Africa) 

influenced at least to some extent their conception of heat (He";son, 1985). 

For the subjects living in the hot, arid areas in the interior of Southern 

Africa, IIhot" is bad and the heat metaphor is used for situations in life that 

involve negative feelings, death, and sickness. 

Recent research contrasts the use of knowledge acquired through 

formaI education with knowledge acquired informally through a cultural 

medium. There is now extensive literature which indicates that science­

naive individuals have an understanding of the natural world which is 

based on their interpretation of everyday experience. This naive knowledge 
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is usually quite different from the knowledge imparted to them through 

formaI education. 

Such naive knowledge, beUefs or conceptions have been referred to in 

sever al different ways by different authors. For example, West et al (1985) 

differentiate private knowledge from public understanding. According to 

them science exists as public knowledge in text books, and in scientific 

papers. When individuals read (or are told) this public knowledge, they 

interpret and internalize it in their own way depending on their prior 

knowledge and experience. Public knowledge, according to them exists 

because there is a substantial overlap between the private understanding of 

different individuals. Pines and West (1986) distinguish between two 

sources of individual knowledge : 1) the knowledge that is acquired 

spontaneously through interaction with the environment and 2) the 

knowledge that is acquired in a formai fashion through schooling. The 

former is referred to by them as "gut knowledge", "naive knowledge" or 

"spontaneous knowledge". This informaI knowledge, according to them, 

constitutes the belief system about the world and how it works. It is acquired 

in a rather haphazard fashion over considerable tirne, and is influenced by 

culture. The latter is called "formaI knowledge" or "scientific knowledge" 

and it is someone else's interpretation of the world. The acquisition of 

formaI knowledge, according to them is influenced by spontaneous 

knowledge. 

While a number of researchers appear comfortable using these terms 

interchangeably, the majority exhibit a distinct preference for sorne rather 

than others. They have been referred to as naïve theories (McCloskey, 1983), 

naïve beliefs, intuitive ideas, common sense beliefs (Champagne et al, 1985), 
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preconceptions (Clement,1983), misconceptions, alternate framework and 

children's science (Gilbert, 1985) . 

There is extensive literature that establishes the existence of such 

naive or intuitive beHefs in various domains. For example, Vosniadou's 

studies (1989) in astronomy have shown that children construct ontological 

beHefs of the world based on their everyday experience under the constraints 

of their global theories. Meaningful and internally consistent conceptual 

structures are generated from these ontological beliefs. Sever al studies 

dernonstrate the existence of "naive physics" knowledge in students 

(Nersessian & Resnick, 1989; McCloskey, 1983; Clement, 1983; Champagne et 

al, 1985; Wiser & Carey, 1983; diSessa, 1988 ) which is strikingly inconsistent 

with the fundamental principles of classical physics. Although there are 

nowa number of domains which have received considerable attention, there 

have been relatively fewer studies in biological areas than in the physical 

sciences (Driver, 1989). 

Most of the studies, moreover, have focussed on concept acquisition, 

particularly, in domains of science in children and students. Not many 

studies have been done in adults and on concepts needed for functioning in 

everyday life. Although science is only a refinement of everyday thinking, 

there are sorne major differences between everyday concepts and scientific 

concepts (Reif, 1987). Scientific and mathematical concepts are used to 

pursue the scientific goal of achieving optimal predictive and explanatory 

power, and 50 they have to be specified with minimum ambiguity, 

maximum precision and highest generality. Everyday concepts, on the other 

hand are used with the implicit goal of ensuring satisfactory human 

functioning in daily life, a goal which can be achieved by concepts which may 
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be somewhat ambiguous and vague, occasionally inconsistent and limited in 

scope (Reif, 1987). 

Few studies have shown the existence of alternative concepts related 

to iSSU~5 of health and nutritior. in various cultures. For example, Launer et 

al (1989) in their study on the concepts about infant health, growth and 

weaning in nutrition al scientists and in mothers from Indonesia, found that 

although both share common con cern for the well-being of the child, their 

definition of key concepts differed. The nutritional scientists' conceptual 

model was related to the biomedical model of health, whereas the mothers' 

conceptual framework was related to the Madurese model of health. Studies 

by Patel et al (1988) on the reasoning about cause and treatment of childhood 

diarrhea by Maasai schooled and unschooled mothers in Kenya showed that 

the unschooled mothers' conceptual structures related to knowledge and 

beliefs shared by the community whereas the schooled mothers had a quasi­

biomedical mode!. 5tudy on the explanation of childhood nUlritional 

deficiet· "ies by East Indian mothers (Sivaramakrishnan and Patel, 1990a) 

showed the presence of a non-mechanistic traditional (Ayurvedic) level of 

explanation in the unschooled mothers, which gradually became more 

mechanistic with age. With increase in formai education, besides the 

traditional knowledge which became more mechanistic, there was also 

evidence for the emergence of naive biomedical explanation. 

Researchers also disagree over whether there is an underlying 

structure that generates these intuitive explanations. Research on technical 

expertise (Chi, Feltovich and Glaser, 1981) has shown that novices' 

knowledge of a domain is spotty, consisting of isolated a" !lnitions and 

superficial understanding of central terms and concepts. As competence is 
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achieved, these elements of knowledge become increasingly interconnected 

(structured). Research in medical diagnosis (Patel & Groen, 1986) has shown 

that the explanations of expert physicians are far more coherent than those of 

medical students. Thus while sorne think that the intuitive knowledge is 

loosely connected and fragmented (diScssa,1988) and does not have the 

systematism of a scientific theo;~y, others advocate the view that there is an 

underlying structure that generates such intuitive explanations which are 

therefore coherent and systematic like any other scientific theory. The 

importance of theories in cognitive development and their role in 

conceptual coherence have been explicated by many researchers (Murphy, 

1985). 

Vosniodou (1989) states that children start their knowledge acquisition 

process with a global theory consisting of a set of core concepts and a notion 

of causality which forms the basis of their ontology and epistemology and 

they synthesize these discrete beHefs into large, internally coherent 

conceptual units. Champagne, Gunstone and KIopfer (1985) comment on 

the parallel between students' pre-instructional beUefs and aspects of 

Aristotelian physics. Nerssesian &t Resnick (1989) have been able to construct 

an intuitive belief structure with its associated conceptual structure which 

parallels the medieval beliefs. McCloskey (1983) has drawn attention to the 

sirnilarities between pupils naive physics and the IImedieval impetus 

theory". Clement (1983) relates the naive physics to the conceptual model 

discussed by Galileo. 

Such findings which indicate that the untutored ideas appear similar 

in certain respects to certain historically influential systems of scientific 

thought, result in their being considered in sorne sense prior, either 
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developmentally or historically, to the conceptual schemes of contemporary 

science (Hills, 1989). Other researchers are inclined to regard the views of the 

uninitiated as having scientific purport, as such views are developed using 

some notion of scientific method. Hills (1989), is of the view that the 

untutored views or alternative framework originates in "common sense 

theories". Common sense, according to Hills, can be viewed as a !:>ystem of 

shared beliefs or concepts which provide the basis for day-to-day activities 

within a culture and common sense theories seem to play an important role 

in structuring experience in the practical affairs of life. 

An open question has also been whether these naive conceptions are 

being used consistently in different contexts. While sorne studies provide 

quite strong support for this view (Vosniadou & Brewer, 1989; Carey, 1985; 

McCloskey, 1983) others are not so definite. For exampIe, Clough & Oriver's 

investigations (t 986) in areas of physical and biological sciences has shown 

that although in sorne cases there are very clearly identified single 

alternative conceptions, in other cases the situation is more complex. 

Responses varied across question contexts, both at population and individual 

level. 

Another important focus of research on the use of knowledge in 

reasoning and problem solving has been concerning the methods used for 

problem solving in a domain. An issue of increasing concern has been the 

directionality of the reasoning used by experts and novices. 

Directionality of reasoning: 

An expert has been defined as an individual with a specialized 

knowledge of the domain. A novice, on the other hand is defined as either 
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a Jay pers on with only common sense or everyday knowledge of a domain, 

or a beginner with prerequisite knowledge assumed by the domain (Groen 

and Patel, in press). 

A major finding emerging from this research has been the difference 

in the methods used by experts and novices in their use of knowledge during 

problem solving. A distinction is frequently made between forward and 

backward reasoning. Forward reasoning or inductive reasoning refers to an 

oriented path that leads from a fact to a hypothesis, whereas backward 

reasoning or deductive reasoning is where the problem sol ver works 

backward from a hypothesis regarding the unknown back to the given 

informa tion. 

Studies contrasting expert and novice problem solving in domains 

such as physics have shown that experts appear to use forward driven 

reasoning (Larkin et al, 1980; Simon & Simon, 1978). Research in medical 

diagnosis (Patel and Groen, 1986; Patel, Groen & Arocha, 1990) has shown 

that expert physicians used an inductive process of pure for ward reasoning 

(from data to diagnosis) as opposed to a deductive process of backward 

reasoning (from diagnosis to data) to explain problems for which they give 

accurate diagnosis. With incomplete diagnosis, a mixture of forward and 

backward reasoning were used. Forward reasoning was thus strongly related 

to diagnostic accuracy, since none of the subj~cts with an inaccurate or 

incomplete diagnosis used this directionality of reasoning. SimiIarly, when 

the experts giving a correct diagnosis were confronted with "loose-ends" or 

information not accountable in terms of the major hypothesis in their 

explanation, they resorted to backward reasoning (Patel, Groen &t Arocha, 

1990). 
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Studies on the explanation of nutrition al concepts by mothers of East 

Indian origin, now living in Canada, (Sivaramakrishnan & Patel, 1990b) 

have shown that both the "expert" oider mothers who practiced traditional 

nutrition, and the "expert" nutrition al consultants, with university degrees 

in nutrition used similar strategy of forward reasoning in diagnosing the 

problem. The difference was in the use of knowledge base; the former uscd a 

socialized form of Ayurveda and the latter used biomedical knowledge. 

The expert in any domain possesses knowledge that the novice does 

not. Forward reasoning is, therefore, being used whenever there is adequate 

domain knowledge and it seems to be characteristic of experience (Hunt, 

1989). The subject, obviously views his or her existing knowledge base as 

adequate and therefore, misconceptions will be long lasting and difficult to 

eradicate . Backward reasoning on the other hand is the preferred method of 

reasoning when there is not enough domain knowledge and misconceptions 

in this case may only be the means to an end (Groen & Patel, in press). The 

presence of backward reasoning therefore implies that the subject is trying to 

learn something new. For example, the use of this reasoning strategy by 

experts to "tie up" the loose ends in a clinical case suggests that some form of 

learning may he taking place (Patel, Groen & Arocha, 1990) . 

Another issue of increasing concern for research in cognitive science 

and education has been the nature of knowledge acquisition. Besides studies 

on intuitive knowledge, research has also focussed on the impact of 

instruction on peoples' knowledge and reasoning in various domains. 

Studies have also examined the role of prior knowledge on the acquisition 

and utilization of new knowledge . 
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Knowledae acquisition and utilization 

Instruction is defined as anything that is done in order to help 

someone else acquire a new capability (Resnick, 1983). Thus any act, whether 

formai or informaI, that intentionally arranges the world so that somebody 

willlearn something more easily will qualify as instruction. The acquisition 

of knowledge in both such formaI and informaI settings has been of 

considerable interest to researchers since several years. 

There is a long history of empirical research on knowledge acquisition 

and learning dating back ta 1800, but in recent years there has been a change 

in the way people think about learning in general. 

Earlier perspectives on knowledge acquisition: 

Older Iearning theories, in the 1960's and 70's considered learning ta be 

a passive, receptive and reproductive process. They were based on a general 

theory of acquisition and although the y provided a coherent theory of 

instruction that included methods of specifying the capabilities ta be taught, 

there were no references ta the thought processes behind them (Resnick, 

1983). For example, learning according to the associationist theories of 

Thorndike involved the acquisition of bonds, and instruction aimed at the 

development of correct bonds and the weakening of incorrect ones. The 

Skinnerian viewof leaming was like that of other radical behaviourists, who 

denied that a science of mentallife was possible as mental events were not 

open to public observation. They focussed on the capabilities ta be taught 

entirely in terms of observable performances. 
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.. These earlier theories were judged as inadequate by cognitive 

psychologists who were interested in promoting reasoning and 

understanding. It was increasingly recognized that simple forms of learning 

such as simple tasks involving memorization more than comprehension 

could not adequately handle the more complex forms of learning such as 

concept learning and problem solving encountered in real lHe situations. 

This led to the more cognitive theories such as those of the Gestalt 

psychologists who viewed learning as the acquisition of structural 

knowledge rather than as an unordered collection of bonds and behaviours 

specified without any reference to the underlying thought processes. Piaget' s 

theories were concerned with development and acquisition of capabilities 

which, according to him are the structural basis of thinking. The key 

elements in his theory were interaction and equilibration. Broadly, the 

interactionist position referred to the fact that the biological endo\\ment 

interacts with the environment 50 that a child growing up in its appropria te 

socio-ecological niche will develop in certain directions. Equilibration 

referred to the complementary processes of assimilation and accommodation 

by which the child constructs more complex and powerful schemes that are 

used to interpret the stimuli encountered in the environment. 

However, most of these early L ,:nitive theories focussed almost 

exclusively on issues of cognitive performance while ignoring the issue of 

how these performances were acquired (Resnick, 1983). Work towards the 

cognitive theories of acquisition are relatively more recent. A transition has 

gradually occurred from a strictly behaviouristïc view of learning to one 

involving more cognitive activities alongside the so called cognitive 
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revolution in psychology (Shuell, 1985) This has resulted in an approach to 

the study of knowledge acquisition from a cognitive perspective. 

Cognitive perspectives on knowledge acquisition: 

The influence of cognitive psychology has resulted in severaI changes 

in the peoples' conceptualization of the knowledge acquisition process. An 

outline of ~his cognitive perspective on knowledge acquisition contrasted 

with earlier views of the associationist and behaviourist theories is presented 

below: 

Learning as the acquisition of 1cnowledge structures: 

The cognitive conceptions of learning focus on the acquisition of 

knowledge and knowledge structures rather than on behaviour per se 

(Greeno, 1980). The emphasis is no longer strictly on behaviour but on the 

mental processes and knowledge structures that can be inferred from 

behavioural indices and that are responsible for various types of hum an 

behaviour (Shuell, 1986). 8ehaviour is viewed as the result of learning 

rather than that which itself is learned. 

A major factor responsible for this transition has been the result of 

studies on the organization of human knowledge. The earlier view of 

knowledge was one that consisted primarily of isolated facts, so that 

instruction involved the provision of more and more faets with Httle, if any, 

need to eonsider how these faets are related to each other or to prior 

knowledge. In recent years it has been realized that knowledge consists of 

complex networks of information and skills. Knowledge acquisition, thus, 

concerns the acquisition of such complex knowledge structures. 
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Both conceptions agree that both environmental factors and factors 

internai to the learner con tribu te to learning, however, the behavioural 

approach focuses on changing the environment in arder ta influence 

learning, for example, by providing reinforcement when the appropria te 

response is made, whereas the cognitive approach focuses on changing the 

learner, for example, by encouraging the person to use appropria te learning 

strategies. 

Furthermore, in psychological literature, in the present time, a 

distinction is frequently made between procedural knowledge (sometimes 

referred to as algorithmic knowledge) and propositional knowledge (also 

referred ta as declarative knowlp,dge or semantic knowledge) (Shuell, 1985). 

Declarative knowledge refers ta the systematic and organised body of 

knowledge that we have about something ( knowing what). Procedural 

knowledge, on the other hand, is our knowledge about procedures necessary 

to perform sorne task (Anderson, 1990). Acquisition of one type of 

knowledge, declarative, for example, does not mean that the learner will aiso 

be able to apply that information in a procedural manner. Researchers 

interested in skill acquisition (Anderson, 1987) therefore view learning as the 

acquisition of procedural skills. 

Learning as an active process: 

The tradition al behaviouristic view of learning has considered 

learning as a passive, receptive and reproductive process, characterized as 

"learning irom the outside in". Whereas the cognitive conceptions of 

learning emphasize that learning is an active, constructive and goal oriented 

pro cess characterized as "learning from the inside out" (Shuell, 1987). The 
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focus is on the important role of mental constructions and interpretations by 

the learner (Resnick, 1983). 

This central theme has been considered even within the Piagetian 

cognitive developmental theory wherein the processes of assimilation and 

accommodation involve the construction of new schemes. The 

constructivists view of learning suggested by Pines and West (1986) involves 

a learner constructing his or her own private :.mderstanding of conceptually 

structured public knowledge. They refer to this internalized knowledge as 

framework, belief system, cognitive structure or conceptualizations. 

The cognitive conceptions of learning (cognitive learning) are, thus, 

concerned with more complex forms of learning, characterized as 

IImeaningful learning", where one learns for understanding. Although 

many investigators limit cognitive leaming to the acquisition of information 

that is structured or organized, Shuell (1987) is of the view that even simpler 

forms of learning such as rote memorization also involves the use of higher 

order thought processes (for example, mnemonics) and should therefore be 

included in the definition of cognitive learning. 

Learning as a cumulative process dependant on prior knowledge: 

Cognitive conceptions of leaming also place considerable importance 

on the role of prior knowledge in the acquisition of new knowledge. 

Acquisition is viewed as the building of appropria te links betwe~n 

knowledge already held and new knowledge. This is, however not a small 

task, since prior knowledge can interfere with new knowledge. Il is 

important to think not only about the cumulation and linking of knowledge 
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structures but aiso about what kind of confrontation between old conceptions 

and new conceptions may be needed for the new to take hold (Resnick, 1983). 

According ta Pines and West (1986) the interaction between new 

knowledge and existing relevant knowledge is the most important 

ingredient in the process of meaningful learning. They use a vine metaphor 

to describe the interaction of formaI and informaI (spontaneous) knowiedge. 

The spontaneous knowledge which originates within the' learner and is 

therefore a more internallyexperientially based belief system, is represented 

by an upward growing vine (to highlight that it is part of the organic growth 

of the learner) and formal knowiedge imposed by authority is seen as a 

downward vine (suggesting its imposition on the learner by the authorities 

above). They describe four altern2ltives when the vines meet 1) the 

congruent situation in which the two vines don't clash and the formaI 

knowledge merely rein forces the student's existing conceptions about the 

world integrating them into a larger whole. 2) zero spontaneous situation in 

which little spontaneous knowledge exists to interact with formai 

knowledge. The upward vine does not therefore exist but the downward 

vine is complex, elaborate, extensive and well structured. 3) uninstructive 

situation in which there is no formaI knowledge being presented and the 

spontaneous knowledge is extensive 4) the conflict situation in which the 

upward growing spontaneous knowledge conflicts with the downward 

growing formaI knowledge. The beliefs are those which are vaHdated each 

day by experience and have served very well in the past in making sense of 

the world, and so are not given up easily. 

Pines and West describe three alternatives that can occur when the 

vines clash. A first possibility is that the formaI knowledge is considered as 
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irrelevant, inappropriate and useless and is therefore ignored. A second 

possibility is that the learner continues to hold his or her misconception 

while wrongly learning the formaI content. New knowledge will therefore 

be compartmentalized and the two vines will never meet. Mature Iearning 

or meaningful learning, according to them invoives the questioning of 

realityand the transfer from one set of beHefs which have been established 

over a long period to another set which is compietely incongruent with the 

old one. 

Learning as a process of conceptual change: 

This perspective on the way the conceptions change with formaI 

education has received Most attention from science educators who consider 

learning as a process of conceptual change (Strike and Posner, 1985). 

Learning according to them does not involve simply an expansion of some 

body of interconnected facts and concepts, but it invoives a change in the 

form of one' s knowledge. This view emphasizes on the transformation of 

conceptions in the process of learning, unlike the empiricists' view of 

leaming as simply additive. The term accommodation has been used to refer 

to large scale conceptual changes and the word assimilation to those kinds of 

leaming where a major conceptual change is not required (Strike and Posner, 

1985). 

Recent research in cognitive science has focussed on the manner in 

which the naive conceptions based on global theories are differentiated and 

restructured on exposure to domain specific theories that occurs with formai 

instruction. Cognitive acquisition is viewed as a process of knowiedge 

restructuring (Resnick, 1983). Restructuring has been conceptualized in a 
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number of ways. According to Piaget, developmental change (growth of 

child's logical capabilities) results in global restructurings known as stages 

which cons trains the child's ability to acquire knowledge in aIl domains and 

this has been referred to as global restructuring. Recent emphasis is more on 

domain specifie restructuring which occurs due to increase in knowledge of a 

domain brought about by experience and / or by instruction. Research on the 

development of expertise in various domains and studies comparing 

novices and experts have given further support to this view of restructuring. 

The process of knowledge acquisition has been characterised in terms 

of two types of domain specifie restructuring, a weak restructuring and a 

strong/radical restructuring. Two successive conceptual systems are 

considered to be structurally different in the weaker sense if the later one 

represents different relations among concepts than the earlier one does, and 

if the pattern of these relations motiva tes superordinate concepts in the later 

system that are not represented in the earlier one (Carey, 1986). Researchers 

investigating the novice/expert shift (Chi et al, 1981) have postulated a weak 

form of restructuring. Two successive conceptual systems are considered to 

be structurally different in the stronger sense if the transition between the 

two involves conceptual change (Carey,1986), that is, changes in domain of 

phenomena to be accounted for by the theory, changes in explanatory 

mechanisms, and changes in individual concepts. This is a change in theory 

similar to what is seen in the history of science. 

Many researchers have postulated that learning involves 

restructuring in the strong sense. They have tried to show similarities 

between the intuitive beHefs and the medieval beHefs (diSessa,1988; 

McCloskey, 1983; Clement, 1983) and have tried to develop an intuitive beHef 
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structure similar to the medieval theory (Nersessian & Resnick, 1989). The 

radical restructuring view is also evident in the work by Carey (1986) on 

children' s conceptions of biological phenomena. She argues that the 

acquisition of biological knowledge in children during the years four to ten 

involves a restructuring of the child's knowledge of animaIs and living 

things atleast of the weaker sort and very likely of the stronger sort, that 

must be se en as full fledged theory change, involving conceptual 

reorganization. According to her the restructuring can be thought of as the 

emergence of a new theory (of intuitive biology) from its parent theory 

(intuitive theoryof animal behaviour). 

Vosniadou and Brewer (1987) in their study on knowledge acquisition 

in as tronomy in children have seen a change from a geocentric schema in 

which the earth is conceptualized as fiat and motionless to a heliocentric 

schema in which the earth is conceptualized as spherical and rotating, and 

this according to them meets aIl the criteria for radical restructuring. 

According to them, however, the notions of weak and strong restructuring 

need not be exclusive. They claim that the process of knowledge acquisition 

can be characterized by both. 

The distinction between weak and strong restructuring can be viewed 

as analogues to the distinction between theory change and change in 

paradigms in the history of science (Kuhn, 1970). According to Kuhn, 

normal science involves the articulation of existing paradigms which may 

result in theory change Only when attempts at articulation fail repeatedly, 

does the need for a true paradigm shift arise in an attempt to resolve 

anomalies between the existing theory and observations. The development 

of knowledge in the child or the lay adult can be seen in similar terms as a 
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process of enriching and elaborating existing theories that gives rise to theory 

change and only when they are faced with major anomalies which the 

existing conceptual structure cannot account for, a new paradigm is required 

giving rise to radical restructuring (Vosniadou eSt Brewer, 1987). 

This distinction between weak and strong restructuring of learners' 

conceptions is aiso reflected in the terms "conceptuai development" and 

"conceptuai change" (West and Pines, 1985) and "accretion" and 

"restructuring" (Rumelhart and Norman, 1978). West and Pines (1985) have 

identified three different kinds of learning, conceptual development, 

conceptual resolution and conceptual exchange. Conceplual development 

according to them, is the process of learning where the major learning is the 

development of the downward growing vine, which represents formaI 

knowledge in their vine metaphor described earlier. The Iearner makes 

sense of formaI knowledge which has little, if any, reference to what the 

learner already knows by integrating and differentiating the formaI 

knowledge within cognitive structure and a graduaI merging of the two 

vines occurs during their mutual expansion. Conceptual resolution is 

necessary when the two vines clash and there cannot be an integration and 

differentiation of spontaneous and formaI knowledge. If the conflict is 

major it may necessitate conceptual ex change or the acceptance of a new 

framework while abandoning what was previously held to be true. 

Rumelhart and Norman (1978) describe three ways in which existing 

schemata can be modified by new experience, namely, accretion, tuning and 

restructuring. Accretion, according to them refers to the encoding of new 

information in terms of existing schema ta. New information is added on to 

knowledge already in memory without any changes being made in the way 
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that knowledge is organized. It involves the acquisition of factual 

information, referred to by sorne as memorization. There are no structural 

changes in the information processing system itself. The learning of lists, 

dates, and telephone numbers are examples of learning through accretion. 

This type of learning has been referred to as schema instantiation (Resnick, 

1983) and is similar to the Piagetian concept of assimilation. This kind of 

learning probably occurs most frequently. Tuning or schema evolution 

involves the slow modification and refinement of a schema and this occurs 

as a result of using it in different situations. It involves more than a simple 

addition to the data base. Pre-existing schemata undergo continuaI tuning or 

minor modifications to bring them more in congruence with the functional 

demands. Tuning is a substantially more significant kind of learning. 

Restructuring or schema creation is a yet more significant (and difficult) 

process. Il occurs when new structures are devised for interpreting new 

information and imposing a new organization on that already stored. 

Restructuring may occur without any formaI addition of new information, 

the only thing that occurs is a reorganization of existing knowledge. 

Researchers have also been interested in the factors capable of bringing 

about this kind of a conceptual change (str('ng restructuring or 

accommodation) in learners. For example, Pines and West (1986) suggest 

three phases for the process of conceptual exchange, namely, awareness, 

disequilibrium and reformation. A wareness invol ves discussions 

highlighting the existence and nature of competing points of view. 

Disequilibrium involves the introduction of anomalies that challenge 

existing beliefs, and reformation involves the presentation of formaI 

concepts that resolve the anomalies so that the learner who is so 
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uncomfortable with the anomalies will accept the formaI theories as his 

own. 

Strike and Posner (1985) outline four conditions necessary for a 

conceptual change. First, there must be dissatisfaction with the existing 

conception. One major source of dissatisfaction is anomaly, that is, when 

one simply cannot make sense of something. When one is faced with an 

anomal y, the Most likely responses are rejection of the observation al theory, 

a lack of concern for the experimental findings, assimilation of the new 

information into existing conceptions and a compartmentation of 

knowledge to prevent new information from conflicting with others. 

Dissatisfaction with existing conceptions and accommodation can occur only 

if it is understood as to why the experimental findings represent an anomaly, 

need for accommodation is re:ognized and if attempts to assimila te do not 

seem to work. Second, a new conception must he minimally understood. 

Third, a new conception must appear plausible, that is, the new conception 

must be consistent with prior theories and experiences and seem capable of 

solving problems and four th, a new conception should suggest the 

plausibility of a fruitful research program. Novel practical applications must 

be suggested by the new conception. Accommodation, they daim, is a 

graduaI process and occurs if and only if the status of the alternative 

conception is greater than that of the existing conception. It involves 

something more than understanding of the conception. It also involves a 

degree of acceptance of the conception. 

Vosniadou and Brewer(1987) suggest two mechanisms which can 

bring about radical restructuring of knowledge. First, Socratic dialogues 

which are used chiefly to facilitate the awareness of inconsistencies in an 
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individual's existing schema. This is a necessary step for those types of 

changes that require that old beUefs be abandoned and replaced with 

fundamentally different conceptual structure. They suggest that the 

recognition of anomalies which has been the major motivating force for 

radical conceptual shifts and paradigm changes in the history of science, can 

be used to induce schema restructuring and drive knowledge acquisition. 

But it should be followed by proposing alternate frameworks, creating 

conceptual conflict, and leading the learner into constructing conceptually 

consistent theories of the domains. 

The use of analogies and metaphors from other domains is another 

mechanism for radical restructuring as suggested by Vosniadou and Brewer. 

Analogies and metaphors from other domains may be more effective in 

bringing about restructuring of existing knowledge, than relating new 

knowledge to an existing schema from the same domain. However 

analogies have to be used with caution for they can sometimes result in 

inappropriate extensions of an analogy to generate false information 

(Champagne et al, 1985). 

Leaming as the development of higher level processes (metacognition): 

Research on learning as a process of theory change akin to scientific 

theories described above strongly supports the metaphor of the lay adult or 

the child as an intuitive scientist However, in recent years studies [ Kuhn 

(1989); Vosniodou & Brewer (1987)], described earlier in this review of 

literature, have compared the cognitive processes in lay adults/ children and 

scientists. There is increasing recognition of the changes in cognitive 

functioning that occur during learning The cognitive conceptions of 
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learning acknowledge the role of such higher level cognitive processes 

termed as "metacognition" and attempts are made to foster the development 

of metacognitive activities involved in cognition. 

Studies on scientific and technical expertise have shown that experts 

develop skills for monitoring performance, checking and assessing progress, 

judging difficulty, apportioning time, and predicting outcomes (Chi et al, 

1981). Thus an important dimension of learning is also the development of 

such control performances. 

Leaming as the development of situation specifie competencies: 

In recent years a further perspective on learning is provided by sorne 

researchers who argue for a theory of 'situated cognition'. Learning and 

cognition, according to these researchers are both fundamentally situated 

[Brown, Collins and Duguid (1989); Resniek (1987)]. They argue that learning 

involves not so much a change in conception, but in learning to distinguish 

the contexts when particular conceptions are appropria te (Driver, 1989). 

Knowledge, they say, is situated in activity and that il is used and made sense 

of within specifie contexts and cultures (Brown et al, 1989). As an alternative 

to conventional methods of teaching and learning, they therefore propose 

cognitive apprenticeship, which emphasises learning in context (Brown et al, 

1989). 

Research on all the above mentioned issues of learning within the 

cognitive perspective have resulted in several implications for instruction. 
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Implications for instruction: 

The cognitive learning theories have resulted in a constructivist 

theory of instruction, which recognizes the central and complicated role of 

prior knowledge. It ai ms to place the learner in a situation where the 

constructions that they naturally make as they try to make sense of their 

world are correct as weIl as sensible (Resnick, 1983). It is being realized that 

instruction should be build around existing knowledge. However, as 

pointed out by Vosniodou and Brewer (1987), the emphasis to be placed on 

prior knowledge will vary depending on whether the purpose of education is 

to promo te weak restructuring or strong restructuring. Relating the new 

information to prior knowledge is important for the operation of weak 

restructuring. Instruction should be built around existing schema. 

However, if learning is viewed as strong restructuring, then the emphasis to 

be placed on prior knowledge will be different. It may be preferable to select 

only those aspects of the existing knowledge structure which is compatible 

with the new theory for instruction purposes, or to present the new theory 

alone, ignoring what they already know. 

Traditional conceptions and theories of learning have been for the 

most part, content free. Learning has been considered to be occurring in 

basieally the sa me way, or following the same princip les in an situations. In 

recent years, however, it is realized that learning may be much more domain 

specifie rather than domain independent (Glaser, 1984). Attempts have been 

made to provide education and thinking skills in specifie domains of 

knowledge, although questions have been raised whether such skills taught 

in the context of a specifie domain will he transferred to other domains 

(Block, 1985; Sternberg, 1985). 
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Most of the research on cognitive learning has occurred within the 

areas of artificial intelligence, where the goal has been to deveJop computer 

programs based on current knowledge of the characteristics of competent 

performance (Glaser, 1989). Instructional programs have been developed 

based on each of the learning objectives discussed earlier (Glaser, 1990). For 

exampIe, tutoring programs for programming in LISP, generating geometry 

proofs and solving algebraic equations has been developed by a group led by 

John Anderson for the acquisition of procedural skills. The program 

reciprocal teaching, has been designed to foster the development of self­

regulatory control skills. The program GUIDON, provides structured 

knowledge for problem solving in medicine and the program QUEST for 

teaching troubleshooting of electric circuits leads the learner through a 

progression from simple to advanced mental models. 

The rest of this review discusses the relevance of aU the above issues 

of reasoning and knowledge acquisition to the nutrition domain and the 

implications drawn therefrom, for education in nutrition. 

Reasoning and knowledge acquisition in nutrition 

Reasoning in nutritional issues is of fundamental importance for 

satisfactory functioning in daily life. Two issues of chief con cern for research 

on reasoning and knowledge acquisition in nutrition are 1) what is the 

intuitive knowledge with respect to nutrition and nutritional problems 

among Iay individuals from different cultures? and 2) what is the impact of 

formaI and informaI instruction on this Iay understanding? 
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Intuitive knowledge in nutrition: 

In recent years, research results have accumulated at a sufficiently 

rapid rate on the understanding of nutrition al issues by lay people in 

different cultures. While sorne researchers have focussed on issues of food 

classifieatory systems and factors governing the choice and restrictions of 

specifie foods, in different cultural set ups, others have focussed more on 

issues pertaining to the beHefs about disease etiologies and treatment. 

Studies in the past have revealed that foods may be classified in 

different ways in different cultures. For ex ample, ( Helman, 1984) describes 

five types of food c1assificatory systems which have been identified in 

various cultures. They are as follows: 

Food vs non·food: Sorne foods are considered as non-foods and are never 

eaten in certain communities on cultural grounds. For example, dog meat in 

Europian communities. 

Sacred vs Profane foods: The former refers to those foodstuffs, the use of 

which is validated by religious beliefs. This category would inc1ude the 

staple food which has a deep historical and often religious significance, and is 

the main source of energy and nutrients and has, therefore been referred to 

as the cultural "superfood" (Jelliffe &t Jelliffe, 1989). Profane foods, on the 

other hand are those foods which are expressly forbidden by religion. For 

example, pork in Muslim communities. In lndia the orthodox Hindus will 

not kill or eat any animal, particularly the cow. Both eggs and fish are 

infrequently eaten. Milk and its products, may be eaten, since they do not 

involve taking the animal's life. 

41 



Social foods, are those that are consumed in the presence of other people. 

For exampIe, the contents of a religious feast. Jelliffe &: Jelliffe (1989) refer to 

them as special occasion foods, which are usually animal products such as 

meat, fish or milk dishes. 

Food appropriate and inappropriate for different groups: Cultural factors 

impose restriuions on the consumption of certa:n foods, while advocating 

the use of others. For example, in parts of West Africa, eggs are considered 

inappropriate for young children (Jelliffe &: Jelliffe, 1989). In Papua New 

Guinea, although there are few food taboos which apply to young children, 

there is sorne sexual differentiation in the consequences of breaking the few 

food taboos which do apply to children. For example, if a child eats a strong, 

long cooking banana (dewer banak), which is taboo, it is believed that girls 

will become sick, and boys will be unsuccessful hunters. The late 

introduction of supplementary feeding (at the time of eruption of the 

deciduous teeth) is another feature of this culture (Thomason, Jenkins and 

Heywood, 1986). 

Apte (1977) in his study on the socio-cultural aspects of food avoidance 

in a low incorne population group in Tamilnadu, South India, has shawn 

that numerous beUefs restrain the nutrient intakes among children, 

pregnant and Iactating women. The causes of many diseases are traced back 

to specifie food items which are then avoided. 

Binary (hot/coId) food classification: Binary food c1assificatory systems, 

including notions of 'hot' and 'coId' (sometimes inc1uding intermediate 

categories such as 'cool' or 'neutral') have been identified in many cultural 

groups in the Islamic world, India, Latin America and China. In many cases 
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this view of health and illness represents a survival of the tradition al 

humoral theory of disease. Some researchers feel that there is no consensus 

among the people and cultures, on which foods are 'heaty' or 'cooling' (Apte, 

1977; Helman, 1984). 

Pool (1987), however, has extended the classification to include 

diseases and has shown that by proceeding from the classification of diseases, 

and not from classification of foods, it is possible to demonstrate certain 

underlying classificatory principles. His study in Gujarat, India, has shown 

that hotl cold systems are used as an explanatory model to explain diseases. 

Cold diseases are usually situated deep in the body with no signs on the outer 

surface and characterized by freezing, congestion and solidification, for 

ex ample, constipation and coughs. Hot diseases are usually manifested on 

the surface of the body (skin) or as an excretion (blood, diarrhea). The 

ascription of hot and cold qualities to foods appears to be derived from the 

diseases, which are caused by excesses of these attributed qualities. 

Wandel, Gunawardena, Oshaug and Wandel (1984) in their study on 

the heating and cooling foods in a southem Sri Lankan community have 

shawn that, although the hot-cold system is not an important factor in the 

day-to-day choice of food for healthy adults, during critical times of life such 

as early childhood, pregnancy, after confinement and in periods of disease, 

the hot - cold systems exert a considerable influence on peoples' behaviour. 

Among the Malay in Indonesia and among the Kanara of South India, 

pregnant women avoid or restrict certain foods and medicines believed to be 

"hot". Hot substances are thought to cause the womb ta become 

uncomfortably hot and to induœ abortions (Abou-Zahr, 1990). 
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Besides the dual categories of hot and cold, other categories of food 

such as gaseous, strengthening, blood produdng and disease free foods have 

been recognized as significant factors determining what to eat and avoid in 

many communities (Apte, 1977; Rizvi, 1986). 

Food as medicine: In certain societies special diets may be seen as a form of 

medicine for certain illnesses. Eating of bitter tasting foods prevents diseases 

and cleanses the blood according to people in Bangladesh (Rizvi, 1986). In 

other societies, substances such as vitamins may be viewed as items of food. 

Research has also focussed on lay peoples' understanding about the 

cause and treatment of nutritional problems. Ethnomedicine is a relatively 

new discipline in anthropology and it is defined as the study of those beHefs 

and practices related to disease which are the products of indigenous cultural 

development and are not explicitly derived from the conceptual framework 

of modern medicine (Nations, 1989). 

McKay (1980) reports that in Ulu Trengganu, West Malaysia, an eye 

condition which corresponds closely to xeropthalmia, is simply attributable 

to chaching (worms). Small, thin worms (chaching hallus or kerawit) are 

said to cause roughening of the skin, irritation and drying of the eyes and 

night blindness. A white scale (sisek) develops in the eye as the condition 

advances and eventually the eye may become cloudy (kelabu) and vision 

may be lost completely. Such a condition is said to be made worse and may 

even be precipitated by giving common green or yellow vegetables or frui ts 

that are cooling or sour tasting. The rational seems to be that these foods 

irritate the disease causing worm to gteater activity and may cause its ascend 

from the gut, thus affecting the eye . 
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Patel et al (1988) in their study on the causal reasoning and treatment 

of diarrheal diseases by mothers in Kenya, have shown the existence of 

traditional knowledge and beHefs about diarrheal disease, which is different 

from the western knowledge of the disease. The traditional knowledge of 

diarrhea concerned the attributes of people, whereas the western knowledge 

of the disease concerned the attributes of entities such as bacteria, viruses or 

dirt. 

In Nigeria, protein energy malnutrition was locally recognized as the 

disease "kosoko", meaning no hoe (hoe in the Yoruba culture symbolizes 

both life and death), or as the disease "orinla", meaning big head. It was 

thought to be the caused by the child having the supernatural power to die 

and be reborn, and as a preventive measure mothers made sacrifices to the 

spirits and made charms in the form of rings, leather armlets, wristlets and 

necklaces (Ojofeitimi, 1982). 

In Brazil, Many cases of malnutrition in children were interpreted as 

folk illness "doenca de Crianca", an illness which mothers do not actively 

seek to cure. A child with this sickness was meant to die, and it was 

generally believed that even if they attempted to treat such a child, he/she 

would never be alright (Hughes, 1984). In Nepal, a child's undernourished 

condition was never viewed by the villagers as a nutritional problem that 

could be improved by dietary cha.nges. Overriding any medical explanation 

for undernutrition was the explanation of supernatural influences (Graves, 

1984). 

Rao (1986) in her study in Kamataka, India reports a condition known 

as muttu dosha in th~ local language, which was recognized as the Most 
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common disease in children 1 to 6 years old. This disease wilh clinical 

features similar to those of kwashiorkar or marasmus, was believed to be 

caused by the shadow of a menstruating woman falling on the abdomen of 

the pregnant woman, and contarninating the unborn child. Research in 

nutritional anthropology (Jerome et al, 1980) reveals several instances 

throughout the world, wherein non-dietary etiologies are applied to diseases 

that we recognize as nutritional deficiencies. 

Aiso in many communities a codified traditional rnedical system co­

exists with modern medicine and influences peoples' thinking about the 

cause and treatment of diseases. Koo (1987) reports on the co-existence of 

ideas and treatment regimens from bath western and Chinese medical 

traditions for a variety of common ailments including anemia, among Hong 

Kong Chinese. A typically Chinese remedy of tonie foods and wines was 

recommended for the treatment of anemia by 50% of the respondents. 

Nichter (1985) in his study on the cultural interpretations of a set of 

childrens' illnesses often associated with states of malnutrition, in South 

Kanara district, Karnataka state, India, reports on lay illness categories ( for 

example, agra, chappe roga and tamare roga), which focus on notions of 

etiology as weIl as on symptoms. A wide range of causal factors were 

associated with the illnesses namely food, overheat, bad blood, pitta & /caplta 

(humoral substances identified by traditional Indian medicine), ancestors, 

spirits and deities, heredity, contagion and sin, karma, stars and planets. 

While states of malnutrition were linked to inappropriate diet, lay concepts 

of appropriate diet were markedly different from that of biomedicine. 

Traditional Indian medicine (Ayurvedic) and folk dietetics were both a 
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primary source of promotive health care and a major source of primary 

health care for states of malnutrition. 

A study on the explanation of childhood nutritional deficiencies by 

East Indian mothers living in Canada (Sivaramakrishnan & Patel, 1990a) has 

shown that concepts of traditional Ayurvedic medicine influenced the 

mothers' thinking about childhood nutrition and nutritional problems. 

Traditional concepts persisted even in mothers with higher education. A 

study by Bhopal (1986a) showed that traditional humoral concepts and beUef 

systems prevailed among Asian residents of Britain who originated from the 

Indian subcontinent. Bhye bhaddi, a Punjabi term describing an Asian 

concept of iIlness caused by dietary imbalance was seen to persist among 

these Asians (Bhopal, 1986b). 

Research has also focussed on aspects of knowledge acquisition in 

nutrition, and literature reveals studies on the effect of formai education on 

nutritional knowledge and practices. 

Knowledge acquisition in nutrition: 

There is extensive literature which indicates that maternai education 

is positively related to child health whether measured by nutritional status 

or by infant and child mortality (Cochrane, 1980). However, the effect of 

education on nutritional knowledge is still not clearly documented. 

Study by Goyal and Bulter (1989) on the knowledge, attitudes and 

practices related to nutrition of rural homemakers in Ludhiana district, 

India, has shown that nutrition knowledge and practices were related to the 

educational level at 2 percent and 1 percent levels respectively. Devadas 
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(1979) in her study on the impact of a nutrition and child care education 

program on the nutrition knowledge and dietary practices of mothers, has 

shown that the nutrition knowledge scores of the participating mothers were 

significantly higher th an the scores of mothers who did not attend the 

education program. Nutrition education also resulted in a positive impact 

on the knowledge, behaviour and health status of students in classes 3 to 5 

(Devadas, 1986). Studies such as these, which have demonstrated an increase 

in nutrition knowledge with education have generally used more 

quantitative assessment methods such as the use of nutrition knowledge test 

scores to assess the nutrition knowledge. 

More recently, researchers in cognitive science, suggest methods for 

studying the way knowledge is organised. Methods characterizing the 

mental models or the internai network representations of knowledge have 

been used to characterize knowledge in various domains. Studies in 

nutrition, which use such methods suggest that formai education may not 

have effects on nutrition knowledge to the desired extent. 

Leeds (1989) has used a cognitive method to study the students' 

understanding of the process of energy metabolism. Models of the students' 

mental representations were generated using the nodes (major concepts) and 

links (ideas connecting major concepts). The results of the study, showed 

that subjects identified more nodes than links suggesting that they were able 

to identify relevant concepts, but have trouble linking them. 

Studies on mothers' reasoning about diarrheal diseases in Kenya (Patel 

et al, 1988), has shown that schooled knowledge about diarrheal diseases was 

not well integrated into pre-existing traditional knowledge. Mothers with 
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schooling had a quasi-biomedical model of the disease, which was 

fragmented into a series of facts that had little or no connection between 

them. Studies on the comprehension of the printed instructions for oral 

rehydration therapy (ORT) by mothers in rural Kenya (Eisemon, Patel and 

Sena, 1987), showed that even mothers with formaI education experienced 

difficulty in understanding the original printed instructions. 

Thus, although school instruction seemed to influence beliefs about 

the causation and treatment of childrens' illnesses, it May not produce the 

understanding that is presumed in the use of modern medicine or in the 

adoption of nutritional and other practices associated with better health 

(Eisemon, 1988). Most nutrition programs that have been in operation in 

recent years have not been able to successfully reach the planned objectives. 

Failure in understanding the peoples' existing health beliefs, attitudes and 

practices has resulted in many programs being irrelevant or too expensive to 

continue (Ritchie, 1986). 

Nutrition education or a health intervention program can be Most 

easily accepted only when it fits into a group's cultural pattern, or does not 

run contrary to it (Jelliffe &t Jelliffe, 1981). For example, much time and 

energy is being wasted with Uttle effect by health workers and nutritionists 
\ 

trying to teach housewifes in the developing world about western oriented 

food classifications, whereas most families throughout the developing world 

usually consider the staple crop as "food" and the rest as flavourings. For 

them the choice of food from various food groups has no meaning (Ritchie, 

1986). In African hospitals, one of the factors found to be hindering the 

success of nutrition education programmes was a lack of interest and 

understanding by the mothers (Kariuki, 1986). Short stature, apathy, slow 
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achievement of devE"lopmental markers, such as walking and talking are 

much more common in communities with extensive malnutrition, hence 

the characteristics of deficit become normative in such communities, and 

influences the behavioural response to a growth monitoring program (Pelto, 

1987). The classification of foods as having a hot or cold effect on the body 

influences the advice that can be given in infant feeding in many 

communities (Jelliffe &Jelliffe, 1981). 

Cultural factors play an important role in peoples' compliance with 

prescribed treatment regimes. For example, in India, women from the lower 

socio-economic grOl.'p seldom take tablets with any regularity, yet, will 

readily accept injections. In Sierra Leone, the Mentie choose white colored or 

bitter medicines for the treatment of fevers. In south Kanara, pregnant 

women percei ve tablets as inappropriate forms of medication because hard 

piUs are considered difficult to digest and are thought to share the same body 

space as the fetus (Abou-Zahr, 1990). 

The understanding of peoples' concepts of disease causation and 

treatment is important not only for patient compliance with therapy, but also 

particularly important for the success with prophylaxis. For example, a 

pregnant woman's feelings, beliefs and understanding of her own body and 

her perception of her own state of health as a critical factor, influences 

whether or not she takes the iron supplement (Abou-Zahr, 1990). 

Similarly, marketing strategies have also been found to affect 

compliance. For example, in India, the health staff distributing iron 

medications, promoted the tablets as "good for health" and as a tonie to 

"produce a big baby". This marketing strategy negatively affected women's 
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dedsions to take iron tablets because big babies are assodated with difficult 

deliveries (Abou-Zahr, 1990). 

Also as pointed out by Nichter (1985), health education efforts must 

address folk illness categories and clearly recognized illnesses (e.g. tamare in 

Karnataka, India ) and not culturally distant disease categories like marasmus 

or kwashiorkar. Tamare is a lay illness category strongly associated with 

marasmic kwashiorkor with pronounced vitamin A deficiency. 

In the light of such evidences on the existence of definite intuitive 

knowledge in nutrition and the relative inadequacies with respect to the 

process of knowledge acquisition in nutrition, several implications for 

improving the effectiveness and efficiency of educational strategies in 

nutrition, can he drawn from the cognitive learning theories, discussed in 

the earlier section of this review. 

Implications of cognitive leaming theories for education in nutrition: 

The utility of methods developed in cognitive psychology for studying 

peoples' knowledge in the nutrition and health domain have been 

documented in studies by Leed (1989), Sivaramakrishnan &: Patel (1990a &: b), 

and Patel et al (1988). Features of the cognitive learning theories can aIso be 

used to improve the nature and success of nutrition education. 

The importance of providing new information in the context of prior 

knowledge, an important feature of the cognitive theories of learning and 

instruction, is of fundamental importance to education in nutrition. 

Although investigations into the role of attitudes and beUefs in determining 

dietary behaviours, has heen going on, not many attempts have been made 
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to use the information for planning the nutrition education. Few studies 

attempting this, have documented the efficiency of nutrition messages that 

have been delivered in the context of prior knowledge and daily experience. 

For example, the study by Eisemon et al (1987) has shown that 

comprehension of the printed instruction for ORT by mothers in Kenya, can 

be improved with simple changes in the printed text that reinforce 

appropria te prior knowledge. 

Research on knowledge acquisition distinguishes between a weak 

restructuring of knowledge (aiso reflected in terms such as conceptual 

development) and a strong restructuring of knowledge (also reflected in 

terms such as conceptual change), described in the earlier sections of this 

review. Factors capable of bringing about a conceptual change or a strong 

restructuring of knowledge in Iearners, invoiving a major theory change, 

such as the change from Aristotelian physics to Newtonian physics, have 

been outlined. 

However, an important feature that differentiates prior "naive" 

knowledge in nutrition from "naive" knowledge in other scientific and 

technical domains such as physics and biology, is the fact that not ail prior 

nutrition knowledge needs to be replaced by new information. Although 

most taboos, cultural beHefs and practices are heavily detrimental to 

nutritional weIl being, several examples of culturally determined behaviours 

that have nutritionally beneficial consequences can be identified (Wilson, 

1985). For example, the traditional cultural food system of the Nuxaik (a 

native Indian group in Canada) has been recognized as having important 

nutritional potential (Kuhnlein and Moody, 1989). Kimati (1986) stresses 

52 



-

upon the need to "rethink" nutrition education and to learn from the rural 

mothers who are not al ways 'ignorant' in feeding their children. 

As Hills (1989) points out it seems wrong or atleast premature: to 

main tain that the lay conception is defective or inadequate and therefore it 

should be repaired or replaced simply because it parts compliance with the 

current scientific view. Both the theories should be rightly compared and 

judged as if they were competing for the same ground within the domain of 

science. We should identify anomalies, collect counter examples and draw 

attention to phenomena not explained by traditional theory. The sole 

purpose of the exercise should be to bring out the virtues of the scientific 

framework while retaining the integrity of the traditional view. 

This study examines the role of knowledge and practices of traditional 

Indian medicine on the reasoning about childhood nutritional problems by 

mothers in rural India. Methods developed in the domain of cognitive 

psychology (described in the next chapter) have been used to obtain 

information on the mothers' reasoning about PEM (bath chronic, and acute, 

characterized by marasmus and kwashiorkar), vitamin A deficiency and 

anemia. The influence of formaI education on the mothers' reasoning is 

also examined. Attempts to identify specifie positive and negative aspects of 

the traditional beHef structure have been made, which will facilitate the 

planning of more successful and culturally sensitive nutrition education 

programs. 
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CHAPTERIII 

METHODOLOGY 

Profile of study population 

The study population was drawn from a cross section of rural areas with 

a high incidence of childhood malnutrition in Madurai district. The areas were 

identified after consultation with the pediatricians at the Government Rajaji 

Hospital in Madurai. Madurai is one of the 15 districts in Tamil Nadu, which is 

one of the Southern states (provinces) in India. AlI of these rural areas, located 

at a distance of 40 to 80 Km. from Madurai town, are accessible to the town by 

public transportation. 

The majority of the men and women in these villages are engaged in 

subsistence level farming of rice, vegetables and animal stock (goats, cows, pigs 

and hen). Most of the houses are made of mud with thatched roof (refer to 

pictures in Appendix 1). Tamil is the locally spoken language. For the people in 

these villages, a day typically begins at 4.30 to 5.00 a.m. The men and women 

work in the fields until about 2.00 to 3.00 p.m., and the evenings are spent at 

home with families and neighbours. While the parents are at work, the younger 

children al e taken care of by the oldest of the children or by the eIders in the 

family. There are government run public schools in aIl of these villages. In 

famUies with eIders, the entire family lives under the same roof. Decisions 

regarding child feeding and care are taken largely by the women, especially by 

the elderly women in the families. 

AIl the villages had access to western medicine, locally called "English 

medicine". Doetors attached to govemment nutrition and health programs 
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frequently visit these villages. The villagers had access to clinics located in 

nearby town areas and also to the Government Rajaji Hospital in Madurai town. 

Trained traditional practitioners (Siddha/ Ayurvedic physicians) and untrained 

traditional practitioners (mid-wives) were a vailable both within the rural areas 

and in the neighbouring town areas, inc1uding Madurai town. 

Ali of these villages had access to atleast one of the several govemment 

nutrition programs, described below: 

Integrated Child Development Services Scheme (ICDS): (Tandon, 1983; 

Gopalan, 1987; CARE India, 1985) 

JCDS is the most extensive national progranime in India, and is related to 

overall child development with a major nutrition component. It provides a 

package of services to children upto six years old, pregnant women and 

lactating mothers. AU services are delivered at a central point in each vHlage 

(anganwadO bya local village woman (anganwadi worker) specially trained for 

this programme. The programme at the centre includes immunization, nutrition 

supplementation, nutrition therapy for severely malnourished children, health 

check-ups, antinatal services, postnatal care, treatment of minor illnesses, 

preschool education, informaI education of women, and health and nutrition 

education. Guidance for the health and nutrition programme is provided by the 

medical officer of the primary health centres and by faculty members of medical 

colleges, who serve as technical consultants. 

In Madurai, there are four ICDS projects, each covering a population of 

one hundred thousand people (one lakh). Each project inc1udes a total of 90 to 

100 anga"wadi centres. For each project there is one medical officer, one child 

development project officer (COPO), four auxillary nurse mid-wives (ANM) and 
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four supervisors, who share the responsibilities of the project. Each angarrwadi 

centre is managed by one anganwadi worker (AWW) and two heipers. 

Supplementary feeding for children between 6 months to 2 years of age at 

the centres is in the form of a nutri tious laddu (a sweet baIl) of the following 

composition per laddu: 

Wheat-

Btmgal gram (a lentil)­

Jaggery (brown sugar) -

42grams 

10.5 grams 

17.5 grams 

Pregnant and lactating mothers (upto 6 months of lactation) are given the same 

laddu , in the form of weekly rations. Children from 2 years to 5 years are 

provided the noon meal at the centre. The composition of the meal provided for 

each child includes: 

Rice­

Lentil-

Vegetables, greens & dried peas 

Spices 

80 grams. 

10 grams. 

The meal is prepared at the centre and the fuel cost for preparation per child is 3 

paise. 

Tamil Nadu Chief Minister's Noon Meal Programme (CMNMP) (Gopalan, 

1987; Devadas, 1987;Devaraj, 1988) . 

This is the most extensive supplementary feeding programme throughout 

the State of Tamil Nadu, using the Government's own internaI resources. The 

unique feature of the programme is the feeding of a11 needy children 2 to 14 

years of age in poor communities, so as to provide 1/3 of the nutritional 
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requirements. Children 2 to 10 years of age belonging to the poor communities 

get one good meal in the day, on aIl the 365 days of the year, while those 

between 10 and 14 years of age get meals on 200 days of the year when the 

schools are open. The underfives (2 to 5 years) get their meals through the child 

welfare centres (BalwadiJ managed by a Child Welfare Organizer (CWO) (a 

preschool teacher) and 2 assistants (Balsevikas). These are aIl women selected 

from the community in which the centre is located. Children between 5 and 9 

years get their meals at the primary schools and those between 10 and 14years 

at the high schools, under the charge of a Noon Meal Organizer. Each centre is 

self contained with respect to facilities for cooking and storage of foods. 

The composition of the daily noon meal provided to the children of 

different ages is as follows: 

Children under five years of age - Riee (80 grams); lentils (10 grams); 

oil (1 gram) and vegetables. 

Children from 5 years to 12 years of age (grade 1 to grade 8) -

Rice (100 grams); lentils (15 grams); 

oil (lgram) & vegetables. 

Children from 13 years to 14 years of age (grade 9 & grade 10)-
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Tamil Nadu Integrated Nutrition Project (TINP): (Devadas & Easwaran, 1989; 

Devadas & Easwaran, 1986). 

This project, sponsored by the Government of Tamil Nadu and aided by 

the World Bank for mass nutrition rehabilitation of high risk groups of the 

population namely children between 6 months to 6 years, pregnant women and 

lactating mothers, is being implemented in 6 districts of Tamil Nadu, including 

Madurai district. The services at TINP include growth monitoring of childrcn 6 

to 36 months of age, short term (90 days) supplementary feeding for 

malnourished children until they graduate (achieve the desired weight gain), 

and involvement of the mothers completely in the maintenance of the health 

cards, thus promoting nutrition education and communication. 

The services of TINP are delivered at community nutrition centres (CNC) 

by a community nutrition worker (CNW) and a helper. They work in co­

ordination with the health worker attached to the primary health centres (PHC) 

in the rural areas. The basic composition of the ration used for supplementary 

feeding, providing 380 calories and 13 grams of protein per kilogram of the 

ration is as follows: 

Ragi ( a type of cereaI) -

Peanut-

Roasted ben gal gram (lentil) -

Sesame-

Wheat-

Taggery (brown sugar) -

200grams. 

150grams 

200grams 

50 grams 

200 grams 

250grams 

Severely malnourished children ( Grades 3 & 4 of malnutrition) less than 2 years 

of age are given 80 grams of the ration in the form of two balls (ladoos) and 
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severely malnourished children more than or equal to two years of age are given 

160 grams of the ration in the form of 4 balls (ladoos). Normal children and 

children with first and second grade malnutrition, are given 40 grams of the 

ration if they are below 2 years of age, and 80 grams of the ration if they are 

more than or equal to 2 years of age. Women from the seventh month of 

pregnancy and lactating mothers upto the fourth month of lactation are given 80 

grams of the ration per head per day. 

Nutrition prQblems addressed 

The nutrition al problems addressed in this study were the three most 

serious problems among children under 5 years of age (UNICEF, 1990-1), 

namely, protein energy malnutrition (PEM) (both chronic, characterized by 

height weight retardation; and acute, characterized by marasmus and 

kwashiorkar), vitamin A deficiency and anemia. Details on the nature, etiology 

and treatment of these deficiency states are provided in the section on the 

biomedical model, presented later in this chapter. The study focussed on the 

knowledge and belief systems about these diseases and their treatment in 

mothers with varying levels of formai education. 

Procedure 

Data collection 

The subjects for the study were mothers of children enroled at the 

nutrition health centres (CNe managed by TINP and anganwadi centres 

managed by ICDS) in the selected rural areas. Random samples of these 

mothers were used as subjects for the study. The mothers were interviewed 
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individually in their homes located in the vicinity of the centre. Data was 

coUected on the following aspects: 

(a) Background information on the mothers' age, education, number of 

children, ages of children and occupation. 

(b) Reasoning about childhood nutritional deficiencies: The rnothers were 

shown pictures of Indian children showing symptoms of the nutritional 

deficiencies (Appendix II) and the symptoms were also verbally explained to 

facilitate understanding of the problem. The child with marasmus showed 

symptorns of extreme wasting of subcutaneous fat and muscle. The child with 

kwashiorkar showed symptoms of apathy, generalized edema, enlarged 

abdomen, skin changes ( dry, flaky and peeling skin) and thin, dry hair on the 

head. For vitamin A deficiency, the mothers were shown enlarged pictures of 

the eye showing changes in the conjunctiva (dry, dull, wrinkled with greyish 

patches) and comea (dry, dull and opaque). The mothers were also verbally told 

that the child may ···.ave difficulty in seeing in dim light. No pictures were used 

for chronic PEM and anemia, but the symptoms were verbally explained. The 

mothers were then asked to explain a) how and why does she think the 

conditions arise and b) how would she treat them. The mothers were probed to 

obtain detailed information on their reasoning about the cause and treatment of 

the said conditions. Ali interviews were conducted in the local language, Tamil, 

and were audiotaped. 

(c) The heights and weights of children under five years of age of the 

subjeets of the study were recorded. An infant weighing seale was used for 

recording the weight of very sm aIl children, a portable bathroom weighing seale 

for older children and a tape measure was used to record the heights . 
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Similar information on the causality and treatment of the nutritional 

deficiencies was obtained from registered traditional practitioners (Siddha and 

Ayurveda physicians) and untrained tradition al practitioners (midwifes) in the 

selected rural areas, to obtain a traditional reference model for the nutritional 

problems in question. Medical officers attached to the nutrition programs were 

interviewed in order to obtain a reference biomedical model. 

Detailed information on the nutrition activities at the health centres, 

including information on the contents of the nutrition education material were 

collected from the program offices at Madurai. The science texts used in the 

government aided primary and secondary schools were examined for the nature 

of the nutrition material provided therein. 

Transcription and translation of the audiotaped interviews 

AlI the audiotaped interviews were transcribed using a Phillips 

transcriber. The transcribed interviews were then translated into English and 

the translations were subsequently checked for their accuracy by translating 

parts of the text back into the Tamil language. 

Data Analysis: 

For quantitative analysis of the results, the responses were categorized 

and the frequency of occurrences of the various responses in the mothers with 

varying levels of formaI education were calculated as percentages. The 

qualitative analysis of the subjects' explanation protocols, in order to look at the 

knowledge organization was done using methods developed wHhin the domain 

of cognitive psychology (Patel and Groen, 1986). In summary, this involved the 

use of techniques of discourse analysis for analyzing complex verbal data 
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" generated by the subjects (van Dijk & Kintsch, 1983). Methods of propositional 

analysis (Kintsch, 1974) were used to generate a structural representation of the 

subjects' explanations. Propositions and the relations among propositions were 

represented as semantic network structures (van Dijk & Kintsch, 1983). A 

proposition is defined as a semantic unit in the form of a triplet, where two 

concepts are joined together by a labelled relation or link. For example, in a 

sentence "body heat causes kanai", two concepts "body heat" and "/ca"ai", are 

linked by a causal relation. The sentence "if kanai is seen, give kana; oil", is 

represented as two concepts, "kanai" and "kanai oil" 1 and the relation betwel.!L1 

the two concepts is an lIif-then" relation and is called a condition. 

In representing the propositions in a semantic network structure, the 

types of links between propositions used have specifie implications (Patel & 

Groen, 1986; Patel et al, 1988). The links labelled CAU: (cause) are strongest, 

since the statement of the relation is both explicit and precise. Links labelled 

COND: (conditional) are relatively strong, but not as strong as cause, since 

conditional-relations (if-then implications) could arise from a number of actual 

relations subsumed under conditional, such as, is-caused-by, and is-evidence­

for. What is claimed by use of a conditionallink is neither explicit or precise. 

Other links, such as "is a part of" or "is associated with" are much weaker 

because theyare vaguer and make only general daims about the associations 

between propositions, with little implication for underlying mechanisms. 

A semantic network was generated from each subject's explanation 

protocol. Concepts generated in the subjects' responses were compared with the 

concepts in the traditional and biomedical models for the nutritional problems 

in question, described below, for their similarity in node-link structures and the 

interpretation of these structures within each of the two theoretical frameworks. 
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The reference model for the biomedical explanation was developed from the 

protocols of the medical officers and pediatricians attached to the nutrition 

programs and with the help of text books on nutrition. The reference model for 

the traditional interpretation was developed from the interview data of the 

trained (Siddha! Ayurveda physicians) and untrained (midwifes) traditional 

practitioners and also using the traditional medical texts. 

The semantic networks were examined for the nature of the reasoning 

processes. Forward reasoning, which represents an oriented path from a fact to 

a hypothesis was identified whenever a mother reasoned from the presented 

symptoms to a hypothesis about the prevailing condition. Backward reasoning, 

which represents an oriented path from a hypothesis to a fact was identified 

whenever a mother generated a hypothesis about a prevailing condition and the 

symptoms were predicted from the hypothesis. The network structures were 

also examined for coherence in reasoning. The extent of connection between the 

nodes in the network, was used to judge coherence. A semantic network is 

coherent to the extent that the nodes are connected. A conceptual structure with 

unconnected facts lacks coherence (Patel, Groen, Norman, 1991). 

The influence of formaI education on the mothers' reasoning about the 

presented childhood nutritional problems was examined by comparing the 

responses of mothers with varying levels of formai education. 

Statistical analysis was carried out using the statistical package SPSSX 

version 4.1. A multivariate analysis of variance test was performed with level of 

formai education in the mothers (no schooling, primary schooling and 

secondary schooling) as the independent variable. Subjects were assigned a 

score of one for each specifie biomedical and traditional concept identified in 
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their protocols. The total biomedical score and the total traditional score for 

each mother was then calculated. These formed the two dependent variables in 

the analysis. 

Reference models 

A brief outline of the reference models based on t.aditional and 

biomedical concepts is presented below. More detailed interpretations for 

individual concepts are provided along with the results in chapter IV. 

Traditional model (Subramaniam & Madhavan, 1983; Lad, V, 1985) 

There are two ancient systems of medicine in India, the Siddha which 

flourishes in the South (including Tamil Nadu) and the Ayurveda which 

prevails in the whole of India. Literature in Ayurveda is in Sanskrit and Siddha 

literature is in Tamil. The origin of both these ancient systems of medicine is 

attributed to Divine beings, who supposedly passed on the knowledge to the 

sages or the wise men of India. 

Both these systems of traditional medicine are still practiced in India, 

particularly in the suburban and rural parts. The Siddha medical system also 

goes by more familiar names such as folk medicine, granny's medicine or herbaI 

medicine. Both Ayurveda and Siddha are based on a fundamental relationship 

between the composition of drugs, man and the uni verse. The humnn heing is 

viewed as a miniature imitation of the uni verse and whatever propl!rties are 

contained in the universe are also found in the human body. According to 

Indian philosophy, the uni verse consists of 5 gross elements (bizutas) namely 

earth (prithvi), water (ap), fire (agni or te jas), wind (vayu) and ether (akasa) and the 
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same factors constitute the basic elements of the human body. Drugs are also 

made up of the sa me five mahabhutas. 

According to the traditional theory, the universal element of wind 

appears in the body as a humor called wind(vayu or vata), fire appears as 

bile(pitta) and water as phlegm (kapha). AlI bodily structures and functions are 

controlled by these 3 humors. Diseases, whether major or minor are caused 

because of disequilibrium in one or more of the three doshas, namely vata 

(vatam), pitha (pitham) and kapha (kapham) that exist in the human system. Based 

on this theory, the problems of various systems are also c1assified as vatha 

diseases, pitlza diseases and kaplza diseases.For example, most common problems 

associated with the digestive system are considered as pitha diseases, most of 

the respira tory disorders are kaplza in nature (Rao & Veluchamy, 1983). 

The concept of the identity between the macrocosm (universe) and the 

microcosm (body) equating the five elements both in the universe and in the 

body, guides the Siddha/ Ayurvedic physician in his/her choice of the 

appropria te treatment for each case. For example, if the doslza vata is weak in the 

body giving ri se to typieal symptoms, drugs that are preponderate in the 

characteristics of vata are selected and administered to normalise the doslza in the 

body. Similarly, when vata is preponderant in the body, drugs that possess 

opposite characteristic properties (those of pritvi or solid elements) are selected 

and given (Narayanaswami, 1983). 

The speciality of Siddha system is in ils non differentiation of food and 

medicines. Most of the dietary items in a typical Indian diet, such as vegetables, 

fruits, roots and greens are used as medicines. Literature references give details 

of specifie indications of the use of herbs, namely roots, stem and leaves which 
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are easily accessible in rural areas, economical and also received well by human 

systems. The drugs of the Siddha system of medicine also inc1ude metals and 

mineraIs. 

Pediatries in Siddha medicine describes diseases according to age, starting 

from early infancy to late childhood. The treatment with specifie herbs varies 

with each disease and most mothers are quite conversant with these herba} 

preparations. 

In the early infancy, that is, upto 3 months, only leafy extracts are 

administered, depending on the condition, internally to the baby by applying 

the medicine to the mother's breast, fadlitating the baby to suckle the medicine 

along with the milk. Pasty medidne applied over the anterior fontanel of the 

baby to produce quick relief by cutaneous absorption and medicinal herbs for 

bath are recommended. 

In late infancy, upto one year, the infant is considered as being exposed to 

the influence of birds and humans who cast their powerful eyes inflicting 

diseases. Treatment for this kind of disease (e.g. thodam) is mainly tantric and 

such tantric practices are still common in rural and in sorne urban parts of India. 

From the first year of Hfe, due to exposure to external pollution and 

contact, the child develops diseases with various signs and symptoms. 

Treatment comprises mostly oil based vegetable preparations consisting of 

mainly barks, roots, leaves and also ingredients of mineraI and animal origin. 

Infusion, pas tes, pills and oil preparations are used mainly to improve digestion, 

regulate the bowel, control the fevers and to stabilize the vitiated doshas. 

Selective combinations for each disease are made to produce the dE:sired result. 
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( Biomedical model (Shils & Young, 1988; Robinson et al, 1986) 

The biomedical view of disease, on the other hand, is interpreted in terms 

of pathophysiology. It focuses on disease rather than on illness. The nutritional 

deficiencies are explained scientifically with respect to the underlying 

biochemical and physiological abnormalities. Spiritualism has no role in this 

theory. 

According to the biomedical model, protein energy malnutrition (PEM)I 

the most important nutritional disease in developing countries because of its 

high prevalence and its relationship with child mortality rates, can affect aIl 

groups but it is more frequent among infants and preschool children. Primary 

PEM, as shown in Figure 2, results from insufficient food intake or from the 

ingestion of foods with proteins of poor nutritional quality. These inadequate 

intakes are almost always linked to poverty (causing low food availability and 

unsanitary living conditions), ignorance (leading to poor child rearing practices, 

insufficient breast feeding combined with inadequate weaning practices, 

misconceptions about use of certain foods, inadequate feeding during illnesses 

and improper distribution of food within family members), and infectious 

diseases (causing reduced food intake due to anorexia and increased metabolic 

losses). MaternaI malnutrition prior to and/or during pregnancy is likely to 

produce an underweight newborn which when compounded after birth by 

insufficient food for catch up growth results in PEM. Intestinal parasites have 

little or no effect unless the infection is extensive or causes acute diarrhea. 

Unsanitary living conditions lead to frequent infections with deleterious 

nutritional consequences. The main clinical features of mild and moderate PEM 
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is weight 1055. When PEM is chronic, children show growth retardation in terms 

of weight and height. 

Dietary energy and protein deficiencies usually occur togethcr, but 

sometimes one predomina tes and, if severe enough, may lead to the clinical 

syndrome of Kwashiorkar (predominant protein deficiency) or Marasmus 

(mainly energy deficiency), as shown in Figure 3. Marasmic kwashiorkar is a 

combination of chronic energy deficiency and chronic or acute protcin deficit. 

However this is a too simplistic concept and sorne investigators have proposed 

that marasmus is a better adapted syndrome in which visceral proteins are 

pl'eserved more efficiently. In marasmus a decrease in energy intake is quickly 

followed by a decrease in energy expenditure (less physical activity) and when 

this cannot compensate for the insufficient intake, body fat is mobilized with a 

decrease in adiposity and weight 1055. As the energy deficit becomes more 

severe, subcutaneous fat is markedly reduced, and protein catabolism lcads to 

muscular wasting. The generalized muscular wasting and absence of 

subcutaneous fat gives the patient a "skin and bone appearance". The hair is 

sparse, thin and dry. The skin is dry, thin and wrinkled. Abdominal distension 

may be present. The predominant feature of kwashiorkar is edema in the feet 

and legs but extending to the perineum, upper extremities and face in severe 

cases. The body tries to adapt to the protein deficit (by decreasing nitrogen 

excretion and increasing nitrogen recyc1ing), but when the adaptive mechanisms 

faU, the concentration of serum proteins, and especially albumin decreases. The 

ensuing reduction in intravascular oncotie pressure and outflow of water into 

the extravascular space contribute to the development of edema. Skin may be 

dry, peeling, and hyperpigrnented. Hair is dry, brittle and without Hs normal 

sheen. The patient is apathetic and has an expression of sadn\!ss and misery . 
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Hepatomegaly (enlarged liver) caused by severe fatty infiltration (due to 

increased synthesis from excess carbohydrate, impaired breakdown and 

transport by liver) is usually present. Because of the protein deficiency, a 

decrease in gastric, pancreatic and bile production is observed which impair the 

absorptive functions. The abdomen is frequently protruding because of 

distended stomach. 

Treatment of the less severe forms of PEM (as seen in Figure 2) involve 

improvement of child feeding practices and supplementary feeding. Severe 

forms of PEM (as seen in Figure 3) may necessitate hospitalization for the 

correction of fluid and electrolyte disturbances; infections; complications such as 

impai' t!d cardiac functions, severe anemia, hypothermia, hypoglycemia, or 

severe vitam in A deficiency; and rapid and safe replacement of nutrient deficits. 

This should be followed by nutrition rehabilitation during which the child must 

be made to eat adequate amounts of protein, energy and other nutrients, and 

he/she should he treated for persistent diarrhea and intestinal parasites. 

Vitamin A deficiency is a practical nutritional problem among preschool 

children. The two major causes of vitamin A deficiency in the child are 1) an 

inadequate intake of vitamib A in the diel or 2) a reduced absorption of the 

vitam in, either due to a low fat intake (efficient absorption of vitamin A is 

dependent on the presence of fat in the diet) or due to sorne underlying 

malabsorptive disorder. The eye is primarily involved. The symptoms 

primarily involve a history of night blindness (locally termed as malaikan) due to 

reduced sensitivity of the dark adaptation response (less rhodopsin is formed) in 

the retina of the eyes. A sequence of abnormalities of increasing severity occur 

in the conjunctiva and the cornea of the eye because of 10ss of integrity of the 

epithelium. Dryness (xerosis) of conjunctiva occurs followed by the appearance 
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of Bitot spot's Oocally termed as pu viyundiruku), a heaping up of desquamated, 

keratinized epithelial celIs. Comeal involvement proceeds to xerosis and severe 

irreversible changes occur in the comea, which ultimately perfora tes with loss of 

the aqueous humor (keratomalacia), frequently resulting in blindness. Vitamin 

A deficiency also rraduces skin changes, but these symptoms are not unique 

indicators of vitamin A deficiency as other nutritional deficiencies also produce 

similar skin disorders. Treatment involves the administration of therapcutic or 

curative doses of the vitamin, correction of the dietary deficiency by incrcasing 

intake of vitam in A and carotene rich foods and treatment of any other 

underlying malabsorptive disorder. 

Anemia (locally ca lIed rathasokai) in the child may occur due to an 

excessive IOS5 of blood because of hemorrhage or parasites 5uch as hookworm. It 

may also occur because of an improper production of blood cells due to certain 

nutritional deficiency. Treatment involves the dietary and therapeutic 

supplementation with iron along with any other deficient nutrient. Treatment 

also involves the medical correction of any other underlying cause. 
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( CHAPTERIV 

RESUL TS AND DISCUSSION 

This chapter presents the results of the study followed by a discussion 

of the results on the mothers' reasoning about the cause and treatment of 

each of the presented childhood nutritional problems. 

The total sam pIe of subjects for the study consisted of 87 mothers, 21 

eIders (grandmothers) in the community, 5 trained traditional practitioners, 

5 untrained midwifes and 5 medical officers and/or pediatricians attached to 

the nutrition program. The mothers were categorized into three groups, 

those with no schooling (26), those with primary schooling (29) and those 

with secondary schooling (32), based on the extent of formaI education. 

Primary schooling in India represents five years of formaI education, and 

secondary schooling represents 10 years of formaI education. None of the 

mothers in the study had more than 10 years of schooling. 

The eIders in the study were aIl over 50 years old, and none of them 

had any formaI education. Tht:' mothers' age (besides that of eIders) ranged 

from 18 years to 41 years, with an average of 26 years (5.D.=5.1). The total 

number of children in each family ranged from 1 to 6 (Mean=2.7, 5.D.=1.2). 

The health cards with four grades of malnutrition (Appendix III) used 

for growth monitoring at the nutrition centres, were used to determine the 

nutrition al status of the children under five, whose weight and height were 

recorded. 5eventy percent of the children showed mild to moderate 

malnutrition (Grade 1 and II). Table 1 shows the nutritional status of 

children of mothers, with varying levels of formaI education. A greater 
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TABLEl 

Number and percentage of normal and malnourished 
children of mothers with varying levels of formai education. 

-Nu tri tional 
status .. Number and percentages 

Mothers with Mothers with Mothers wi th 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) 
Normal 
children 2(8) 8(24) 10(28) 

Children 
with mild 18(75) 22(67) 25(69) 

and moderate 
malnutrition 
(Grades 1 &II) 
Children 

4(17) with severe 3(9) 1(3) 

maIn u trition 
(Grades nI & 
IV) 

• Nutritional status assessed using growth charts used at the 
nutrition centres (Appendix III) 
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percentage of normal children belonged to mothers with primary and 

secondary schooling, whereas a greater percentage of children with severe 

malnutrition belonged to mothers with no formaI education. MaternaI 

education thus had a positive effect on the child's nutritional status. Other 

researchers (Cochrane, 1980) have reported a similar positive relationship 

between maternaI education and child health. 

Quantitative results on the frequency of the responses to various 

categories of causality and treatment of chronic PEM, kwashiorkar, 

marasmus, vitamin A deficiency and anemia, given by mothers with 

varying levels of formaI education and by the eIders in the community are 

presented below. The quantitative analysis is followed by detailed qualitative 

semantic analysis of the causal explanation protocols of individual mothers. 

Concepts generated in the mothers' protocols were identified and 

compared with concepts and their interpretations within the tradition al and 

biomedical theories. The influence of formaI education on the mothers' 

reasoning about childhood nutrition and nutritional problems was 

examined. Specifie positive and negative aspects of the traditional beHef 

structure with respect to child nutrition and health were characterized. 

Reasonina about (bronk PEM 

Chronic PEM in a child is caused by an insufficient food intake due to 

factors such as poverty, ignorance, unsanitary living conditions leading to 

infections, and inadequate feeding during illnesses. Dietary deficiency of 

energyand protein results in symptoms of height and weight retardation in 

the child as described in the biomedical model for the condition in chapter 

Ill. 
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The mothers' reasoning about the cause and treatment of chronic PEM 

in the child, however, revealed the presence of other concepts, in addition to 

that of insufficient/improper food, as seen in Table 2. The left hand side of 

the table lists the various categories of causality identified in the mothers' 

responses to the questions related ta the cause and treatment of height­

weight retardation in the child. The right hand side of the table gives the 

number and frequency of occurrence of the responses in mothers with 

varying levels of formai education and in the eIders from the community. 

Sixt Y nine percent of the mothers with no schooling, 83% of the mothers 

with primary schooling, 84% of the mothers with secondary schooling and 

38% of the eIders in the study considered height-weight retardation in the 

child to be the result of an insufficient and/or improper food intake by the 

child. The condition was identified as the result of therai, caused by physical 

contact with a type of toad, locally called as therai, by 12% of the mothers 

with no schooling and by 14% of the mothers with primary schooling. This 

concept, however, did not feature in the reasoning about chronic PEM given 

by mothers with secondary schooling and by the eiders in the community. 

Twenty nine percent of the eIders interviewed, however, linked the 

condition to a state of kanai caused by excessive heat in the body. 

A desC'ription of each of the se factors is presented below. Treatment in 

aU cases paralleled the subjects' understanding of the underlying causal 

mechanism. 
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.... TABLE 2 

Number and percentage of responses to the causes of chronic PEM in the 
child given by mothers with varying levels of formaI education and by eIders 
in the study. 

Causes .. Percentages 

Mothers wi th Mothers with Mothers with Elders 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) N(%) 
Less &/or 
improper 18(69) 24(83) 27(84) 8(38) 

food 

Therai 3(12) 4(14) 0(0) 0(0) 

kanai 0(0) 0(0) 0(0) 6(29) 

.. AU factors noted by atleast 10% of the subjects have been included in the 
table. 
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Less and/or improper food 

Less and/or improper food was consldered as the number one 

causative factor for height and weight retardation in the child by a majority 

of the mothers in the study as seen in Table 2, with the percentage of 

mothers responding increasing with an increase in the level of their formaI 

education. For treatment of the condition, the mothers emphasized the 

importance of providing the right food for optimum growth in children. 

There was considerable consistency of opinion regarding what is an 

appropria te diet for the child. 

Concept of appropriate diet for the child: 

Breast feeding was widely practiced by the mothers in this community. 

Several mothers, however, also mentioned the use of commercial infant 

milk formulas (such as 1 Amul'), baby foods (such as 'Cerelac') and health 

foods (such as 'Horlicks' and 'Bournvita'). 

The typical meal pattern for the older children in these communities 

consisted of idli and coffee in the morning. [dli is a traditional preparation 

made of rice, which is the staple food in these areas, and lentils. The mixture 

is fermented, ground and steamed. The combination of cereal and pulse in 

ils composition and the method of cooking used, makes it an ideal weaning 

food for children. The afternoon meal consisted of the food provided in the 

nutrition centres, discussed in chapter m. At night, the children were fed on 

rice with oil or ghee and lentils along with a traditional preparation called 

Koyambu, which is prepared with vegetables and lentils and occasionally 
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meat and fish. The use of milk, fruits, eggs, biscuits, bread (locally called 

roti), meat and fish were recommended, if affordable. 

Three major concepts of thokam, mandham & perali (considered 

together because of their dose association) and karpan, governed the choice 

of foods considered as suitable for consumption by the small child. Foods 

known to cause these three conditions were strictly avoided in the child's 

diet. Table 3 presents the number and percentage of mothers with different 

levels of formaI education who revealed the presence of these concepts. 

Thirty fi ve percent of the mothers with no schooling, 31 % of the mothers 

with primary schooling and 22% of the mothers with secondary schooling 

avoided foods that cause thokam in the child. Thirty one percent of the 

mothers with no schooling, 52% of the mothers with primary schooling and 

47% of the mothers with secondary schooling avoided mandham producing 

foods and 31 % of the mothers with no schooling, 38% of the mothers with 

primary schooling and 28% of the mothers with secondary schooling 

avoided perali producing foods in the child's diet. Foods associated with 

karpan were avoided in the child's diet by 4% of the mothers with no 

schooling, 10% of the mothers with primary schooling and by 16% of the 

mothers with secondary schooling. Traditional concepts such as thokam, 

mandham, perali and karpan, that govern the selection of foods given to the 

child in this community, therefore persist even in mothers exposed to 

several years of formaI education. 

A description of these traditional concepts as they feature in the 

mothers' protocols and their interpretation within the traditional theory is 

presen ted below: 
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TABLE 3 

Frequency of occurrence of traditional concepts related to child 
feeding in expIa nations by mothers with varying levels of formaI 
education. 

Concepts .. Number and Percentages 

Mothers with Mothers with Mothers wi th 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) 

Thokam 9(35) 9(31) 7(22) 

Mandham 8(31) 15(52) 15(47) 

Perali 8(31) 11(38) 9(28) 

Karpan 1(4) 3(10) 5(16) 

.. AlI factors noted by atleast 10% of the subjects have been 
included in the table. 
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The concept of "thokam ": 

Tho/cam is described by the mothers in this study as a condition caused 

by certain types of food such as rneat pieces, ar.d fruits and vegetables with 

skin such as grapes, egg plant and jackfruit, and also by non-food items such 

as paper and hair. Such substances are considered to be getting stuck in the 

kodal (intestine) resuIting in abdominal distension, vomiting, diarrhea and 

the feeling of faintness in the child, so affected. For example, Figure 4 gives 

the protocol of a mother (# 28) with primary schooling in response to the 

question of cause and treatment of kwashiorkar in the child. She associa tes 

the enlarged abdomen seen in kwashiorkar with thokam , caused by sorne 

article eaten by the child, which is stuck in the intestine and results in 

diarrhea. Oral rehydration therapy (ORT) mixture (referred to, by her as 

sugar/salt mixture), according to her, is not effective for diarrhea caused by 

thokam. For treatment, she suggests taking the child to local folk healers 

who either rem ove it by blowing through a tube inserted into the mouth of 

the child or by rubbing and tapping on the beUy and enchanting man tras 

(sacred words). Similar treatment strategies were apparent in the protocols of 

18 other mothers in the study, including 6 mothers with secondary 

schooling. 

This concept of thokam, as it appears in the mothers' protocols has a 

strong resemblance to the concept of empacho in Mexican villages. In 

medical terms empacho or impaction means that the gut is stopped up or 

obstructed. But, according to the local folk in Mexico, any illness causing 

stomach ache or diarrhea may be called empacho. It is said to occur because a 

baIl of hair or something else blocks a part of the gut, due to the influence of 
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TABLE 4. 

A typology of relations used in the semantic networks 

cnu: Attributed Causality 

cono: Directional Conditionality 

EQUIU: Equivalent in value of a specifiable property 

IDEnT: Identity 

TEm: ORO: Temporal sequence of events 

CnT: Object belonging to a Category 

RSLT: Result of a specified action 

PRT: Part/whole relation 

nEG Raving a negative truth value 
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R. Shows Ihe molher a piclure of a child showing the symptoms of kwashiorkar 
S. This is "Ihokam"; 
R. Why do you think il happens? 
S.lt happens if the Chlld has had sometlling and it gets stuck We have to take the dl/Id 
10 folk healers who tap on his belly ("thatividuva") and It will go in If stomach IS 

swollen and the child has diarrhea. tllen it IS thokam They say sorne rnantrarn and tal' 
on the stomach. Some people remove it by blowing ("oodlVlduva") wlIlI a rad Wc do al/ 
Ihis in velachari (a nearby rural area). For sorne simple diarrhea. muture ofsugar and 
salt works Thokarn does not become alright witl! thal. 

Symptoms of 
kwashiorkar 

cono. 

F 
cono (IF.) 

Sugar and salt mixture 
which works for simple 
diarrhea is not effective 

forthis 

Swelling of CAU. Aniclc to get 
stomach ....... ___ stuck 

and diarrhea in the intestme 
in the child 

Take to folk healers 
who enchant mantras 
and tap on the belly 

(Thatividaradhu) 

!-
Article to go in 

TEm. ORO: Child cats 
.. someÛling 

Takc to folk 
healers who blow 
it out WIÛl a rod 

(Oodhi ilidaradhu) 

!~ 
Article to be removcd 

FIGURE 4: Explanation Protocol And The Semantic Representation Of The Protocol Of A 
Mother (#28) With Primary Schooling For The Concept Of Thokam 
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witches or evil spirits (Werner, 1990). The treatment involves magical curet:; 

or cupping, and folk healers pretend to take a baIl of hair or thorns out of the 

gut by sucking on the beUy. However, no reference to such practices could be 

located in the Siddha literature or in the explanations of the traditional 

practitioners in this study. 

The folk treatment in many cases was followed by the administration 

of substances such as lemon (citrus aurantifolia ) and 

'omarn'(Trachyspermum ammi). The digestive and antiemetic properties of 

these substances have been documented in Siddha medical literature (Rao & 

Veluchamy, 1983). For example, lemon, is a weU known digestant, anti­

inflarnrnatory agent due to its high vitamin C content, a good liver tone and 

also an antiemetic agent; 'omam', is also a good antiemetic and liver tone 

agent. Su ch traditional practices would therefore relieve the sick child with 

symptoms of diarrhea and vomiting. However, the treatment by sorne folk 

healers is foUowed by the administration of certain herbs causing diarrhea, in 

an attempt to remove the material stuck in the intestines, as evident in the 

following excerpt from the protocol of a mother (#23) with no schooling: 

S: The child must have eaten sornething and will have diarrhea. 

Remove thokam in Kochadai (the place where the folk healers are located). 

They blow it out or tap on the belly and rem ove it. They give sorne 

medicine. The child wfll have diarrhea and the material stuck will come out 

in stools. 

Such malpractices were also evident in the protocols of mothers with 

schooling. For example, given below is an excerpt from the protocol of a 
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mothf'r (#77 ) with secondary schooling for the treatment of tltokam in the 

child: 

S. If something is stuck (bone or snacks) then we go to Velac/zari 

(place nearby). There is an old lady who gives a leaf juicc, enchants a Gad' s 

name and applies something on the stomach of the c1rild. After coming 

home the child will have diarrhea. Then we gi1.1c black coftee and sallgcllai 

juice (a herbai remedy). 

Such treatment strategies may cause further dehydration in the child 

who is already affected by diarrhea. Feeding of black coffee to the child is 

another practice, frequently seen in this community. 

Concept of mantham and perali: 

Perali was identified by the mothers in this study as a condition in the 

child characterized by green diarrhea. Consumption of certain articles of 

food such as mango, jackfruit, guava and coconut was considered to be the 

causative factor for mandham followed by perali in the child. Such items 

were also therefore avoided from the child's diet. For example, mango was 

avoided in the child's diet by 54% of mothers with no schooling, by 79% of 

the mothers with primary schooling and by 75% of the mothers with 

secondary schooling. Similarly 35% mothers with no schooling, 41 % 

mothers with primary schooling and 53% mothers with secondary schooling 

avoided jackfruit from the child's diet. 

Mandham in Siddha literature indudes febrile gastrointestinal 

and other illnesses affecting infants and children under three. It is attributed 

to impaired digestive power. The word itself means retardation with respect 
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to the digestive energy. Figure 5 gives the excerpts from the protocol of a 

trained Siddha physician, which provides detailed mechanistic explanations 

for the factors causing mandham and perali in the child. According to the 

physician mandham is caused by the child breast fed by a mother who has 

not had nourishing food or mother having uterine disorder. The milk 

forms lumps and curdles, and the child has diarrhea which is now called 

mandham. Perali is green diarrhea caused due to mandham. To cure the 

condition the child is given traditionai oils called mandha ennai, peraH 

ennai or kanai ennui so that the curdled milk inside the stomach cornes out. 

This is further facilitated by the administration of ail every week along with 

herbs to facilitate digestion. Further, the mothers are given a traditional 

preparation called kayamarundu, which is prepared from severa.! herbs, so 

that the milk becomes good and the womb is c1eaned. To counteract the heat 

generated by this traditional preparation, the child is given an oramarundu 

prepared from a mixture of seven herbs which are cooling and have 

astringent properties. 

The concepts of mandham and perali , as they feature in the mothers' 

protocols has a strong bearing on these concepts as seen in this traditional 

model. Consumption of foods such as mango and jackfruit by the lactating 

mother or the breast fed child was believed to be the cause of mandham 

followed by perali in the child by aIl the mothers exhibiting these concepts. 

An example of the mothers' reasoning is evident in Figure 6, which gives 

excerpts from the protocol of a mother (#40) with primary schooling. 

According to her, the consumption of mango, guava and jackfruit by the 

child causes mandham and perali. For treatment, the mother recommends 
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R. Shows a picture of a child suffering from marasnlllS. 
S. This is a type of 'kanai'. Child gets it while inside tllC mot/lers 
womb. If the mother does not eat nourislzing food, or if she 
has some uterine disorder, c1lild is born like tlzis. Whell the 
child has milk, it !orms a lump (katti) and the dzild has 
diarrhea. This is caUed 'mandham', the stage before kallai Î1! 

children below 3yrs. of age. In 3-7yr. olds, it becomes kmzaÎ, 
wlzich is caUed 'primary complex, in modern terminology. " 
"Perali' is grten diarhea due to mandlzam. To cure 
mandham in Siddha vaidyam (medicine), to the new born 
give various oils such as "mandha ennai', 'kanai ennai', alld 
"perali ennai". By giving this ail the curdled milk in the 
stomach comes out in motions. After that every week they 
give oil (different types each day). Ail the curled milk and 
milk lumps formed while inside the uterus comes out. Body 
gets strength, body heat is reduced and ail the illnesses whicll 
come after 6 months of age are prevented. For the lactating 
mother the mid-wives give a herbai medicine called ' 
kayamarundu'. This gives body heat (because of lack of 
menstruation in the moti,tr for 10 months, the body becomes 
very cool) and the mothers milk becomes good. The child 
then remains healthy. The mothers thcn give the child a 
herbai medicine called 'oramarundu' which is cooling, and 
has astringent properties. This is given because the mothers 
during lactation eat 'kayamarundu' which is hot. 

Continued .......... . 

FIGURE Sa: Explanation protocol of a Siddha physician explaining the 
concepts of mandham and perali in the child. 
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Lactating mother not 

Symptomsof 
Marasmus 

~ eating ~ 
nourishing food cono. Child to be born 

~ conlL 

CRU: A type of kanai in the 
...:.:~. child 

Wlth mandham 
....- Lactating 

from 3-7yrs. of age 

mother havmg 
ulcnne problcms 

cono. 
cono. _ 

Fonnalion of lumps in 
the stornach of the 

breast fcd child 

CRU:.. Ould «3yrs.) to have diarrhea 
(Mandham and perali) 

., 
Give mandhatnnai 

peralicnnai. 
kanaicnnai 
tonew bom 
child even 

berore 1tm:a..1 m.1> 

cono ClFc) 

, 
Give herbaI oil 
every week 

Give lcayamarundu 
(herbaI preparauon) 
to the lactaung mother 

Generation of 
bodyheat 

• CRU. 

Mothers milk to CRUj. 
become good 

Cleaning of the 
mothers' womb tcono: 
Child to 
remain healthy 

Give oramarundhu 
(herbaI preparation 

with cooling & 
astringent propertics) 
to tlte breast fed child 

+ coo, 

Elinunation of the 
heal caused by the 
kayamarundu given 

to the mother 

cono (IF.) 

Ali the curdloo milk 
10 be ehmmaled 
through stool5 

Reduction of body 
heat and increase 
in body strength 

, 
Prevention of ail 
later childhood 

iIInesses 

FIGURE Sb: Scmantic representaUon of the explanation protocol of a Siddha physician explaining the concepts of 
mandham and perali in the chi Id 
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R. Are Ihere any /oods 10 be aVOIded in Ihe chi/d's diet? :l 
S. Mango, guava and Jack/ruit cause mandham and perali Peralt IS green dlarr "ea 
due 10 indigestion For Ihis, sorne people who don't know tllalllis perall go 10 remove 
Ihokam. Others give sugar and salt waler (ORT powder) WJUcll we gel al Ille nulrltron 
centre. Sall/sugar waler worksfor some chi/dren For perali give herbs (sangellar, 
podudhalai, omam elc) We gel aU this here We also get an 011 cal/ed pera/r enflaI /fi 

Mathur (nexl village) Tlle molher sllould noi eat brrnjal (eggplant), .sorne len/lls ,ji.l'II, 
meal and drted/ish Otherwise the cllild Will have problems 

Mango, Guava 
Jackfruit 

+ CRUI 

Mandham 
& IDEnT. 

Pera/i... .. Green diarrhea 
due to mdlgestlOn 

Sorne people who don't 
know il is puali remove 

lhokam 

tonD (IF.) 

, 

Glve peraliennal 
(locallyavailable) 

Sorne give salt and 
sugarwater 

Mother should observe 
dletary restrictions 

(Works for sorne children) r 

Give herbs -sangeUai' 
poduthalai & omam 
(locally available) 

FIGUlE 6: Explanation Protocol And The Semantic RepresentatIOn Of The Protocol Of A 
Mothcr (*40) Wlth Primary Schooling Showmg The Concept Of MaNiham & Perali 
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the observation of dietary restrictions by the lactating mother and the use of 

traditional herbs such as poduthalai, omam and sangellai. 

Poduthalai leaves (Lippia nodiflora) and omam (Trachyspermum 

ammi), mentioned by her, are both recommended for the treatment of 

diarrhea in children. According to Siddha medical texts Poduthalai has an 

astringent action, antibacterial and anti-amoebic properties (Rao & 

Veluchamy, 1983). Salt and sugar water, the weIl known ORT preparation 

recommended for diarrhea in children, acwrding to her, works only for 

sorne children. She also recommends the use of a tradi tional preparation 

called perali oil, which is locally available. This traditional preparation is 

made by folk healers by boiling several roots and leaves and then extracting 

the oil from H, as seen in the following excerpt from the protocol of a local 

mid-wife. 

S: We make this oil from a lot of leaves, roots, medicines et, '.. We buy 

ail tlzis from the local market. We boil ail this, filter and keep the oil ready. 

The concept of Karpan: 

Foods such as egg plant and cert,ain varieties of lentils were avoided 

from the child's diet by the mothers in this study, as they were considered to 

result in a skin condition identified by them as karprm. According to Siddha 

literature, karpan is a condition that occurs in children usually between 1 to 3 

years of ag'~, manifesting cutaneous changes according to variety 

(Krishnamurthy, 1983). According to Siddha physicians interviewed, it is a 

condition caused by the consumption of rotlen food and is usually an allergie 

reaction. The practice, as evident in the mothers' protocols, of avoiding 

certain articles of food likel y to cause an allergie reaction (karpan) only in 
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sorne children, altogether frorn the diet of aIl children, rnay then be 

considered undesirable 

Therai 

Twelve percent of the rnothers with no schooling and 14% with 

primary schooling considered height-weight retardation in the child to be the 

result of therai. Therai, was also identified as the number one causative 

factor for marasmus in the child, as described in the section on marasmus 

Th era i was described as a condition that occurs at birth if the tlzcrai, 

which is a kind of toad, falls on the pregnant mother, or if the pregnant 

mother consumes food with which the therai had been in physical contact. 

For example, a coconut with a soft interior was considered as tlzerar coconut. 

Physical contact with the therai was said to induce a softening of the 

coconut's interior and the creation of a distinct odour and taste. Drinking of 

its water by the pregnant mother was said to result in therai in the child. The 

therai child was sa id to be just skin and bone with the stomach and head 

being big and the hands and legs being thin (a condi tion very similar to 

rnarasmus). The condition was said to occur because the therm 1 when it falls 

on the pregnant mother sucks aIl the rasam (nutrients) from the foetus and 

therefore the child is born very thin, like the therai. Marasmus, 

characterized by extreme wasting, was therefore iden tified as therai by a 

surprisingly large number of mothers in the study, as described in the section 

on rnarasmus. Treatment, according to the mothers, involved the tying of a 

live therai enclosed in a leather bag on the neck or waist of the child. As the 

therai dies, the juice was said to he entering the child's body, who therefore 

gets back the nourishment which was earlier lost. Such explanations were 
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given by almost aIl the mothers who associated the condition with therai in 

the child. Detailed mechanisms of causation and treatment were provided 

by older mothers (eIders) in the study. Younger mothers did not plovide 

such mechanisms. Examples of such explanations are evident in Figures 7 

and 8 giving the excerpts from the protocols of elderly mothers (#92 and #94) 

for the cause and treéltment of marasmus in the child. 

According to Siddha medical literature a comnlon pediatrie problem is 

thodam (dosham), which is defined as "touching" which may be effected by 

touching with hand, by casting an evil eye and/or by bodily contact. Therai 

thodam is said to be caused by the feeling of airy touch from the moving 

toad. The clinical features include dryness of the body, marasmus, 

narrowing of the eyes, fast folding of the limbs on the trunk, distension of 

the abdomen, thirst and change in voice. These are followed by dyspnoea, 

refusing of feeds, loss of hearing, dry limbs with palIor, shrieking voice and 

emaciation in spite of feeds (Krishnamurthy, 1983). 

This concept of dosham, in Siddha literature, is compared to the 

modern concept of micro bacterial and viral infections and treatment 

involves the administration of a ghee (viscous oily liquid) prepared with the 

decoction from a number of Ieaves and herbs (Krishnamurthy, 1983). 

However, the practice of tying the live therai for treatment, as suggested by 

the mothers in this study, may infact prove harmful and a source of 

infection in the already weak child. Moreover the practice of giving 

nourishing food oaly after the child improves with the tying of the therai , 

as seen in Figure 8, would delay the treatment in a child requiring 

immediate dietetic supplementation. 
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R. Shows the mother a picture of the chlld wllh symptoms of marasmus 
S This is becau~e the mother has eaten 'illerai coconut', tllen tlle cllild has 'therm' 
The pregnant molher should not eat sucll coconuls For treatment, tic a lIve 'Iherm' 
onto the child's stomach. As water oozes out of the 'therm', tlte duld wdl gam strengcl! 
The 'therai' will dte and as the 'tllerai' dr/es up, the waler enfers the eluld's badj and 
he gains strength Il is stttched ln a cloth l'ag and sold Tle If around the chi/d's stomach 
and hang ilfrom hlS shoulder. Glvefood as usual 

Symptomsof 
marasmus 

CRll: Mother eaung a 
... ~----- "therai coconut" 

Pregnant mother 
should avoid eaung 
"therai coconut" 

1 CRU: 
tTEm: ORO: 

Chi Id to he "therai" 

ronD (IF,) TErnI ORO: 

Tle a live "therru" 
(sold suched ID cloth bags) 

on the chlld's stornach 
1 CAU: 
,TErnI ORO: 

Gradual drymg up 
of the "therru" 

1 CAUI 
, TErni ORO: 

Water to ooze out 
of the "theral" and enter 

the chlld's body 

1 CRU: 
,TEm: ORO: 

Child to gain strength 

Give food ac; usual 

FIGURE 7: Explanation Protocol And The SemantJc RepresentatIon Of The 
Protocol Of An Elderly Lady (#92) For The Cause And Treatrnent Of Marasmus In 
The Child. 
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R. Shows the mother a picture of a child with symptoms of marasmus 
S. This lS 'therai'. When the 'therai'falls on the pregnant mo/11er, il 
drains Ihe 'rasam' (nutrtents). They gel il even when they are 6 
months 10 1 yec.r old For trealment,tte 'Iherai', the 'rasam' is 
returned 10 Ihe child and he bccomes alrighl Then gtve nourtshing 
food Il can a/so happen due ID worms Then give worm medicme 

+ Otild having wonns 

~conD (lFI) 

Give Medicine for worms 

Symptomsof 
Marasmus 

conD. 

"therru .. fallmg on the 
pregnant mother t cnu: 

Drainage of "rasam" 
(nutncnts) from the 

foetus 

"thcrai" 
(even in 6mth. to lyr. oid chlldren) ! [0110 UF. ) 

Tie dried "therai" found in 
banana trees on the child 

ICRUI 
,TEmIORP' 

Return of rasam to the child 

1 CRU: 
,TErnI ORO: 

Child to become alnght 

! mn.DIIO, 

Give nourishing food after child 
becomes alnght with the tymg 

of the 'therru'. 

FIGURE 8: Explanation Protocol And The Semantic Representation Of The 
Protocol Of An Elderly Lady (#94) For The Cause And Treatment Of Marasmus In 
The Chi Id 
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Kanai 

Thirty eight percent of the eiders in the study associated height-weight 

retardation in the child to dietary factors. Twenty nine percent of the eIders, 

however, recognized a state of diminished growth in the child as kallai, a 

condition in which the child remains slightly warm (referred by them as 

kanai kachal) and keeps becoming thin. It was associated with excess body 

heat. Wheezing and cough were mentioned as additional symptoms by 

several of these subjects. 

The term kanai as used in the Siddha literature refers to primary 

complex, a disease which affects a large percentage of children in India. The 

disease results in muscular wasting and fever, makes the child irritable, and 

the child loses appetite. This affects the growth of the child. Siddha 

medicine recommends the administration of Neem oil, since Nimidin, one 

of the two bitter principles in Neem, inhibits the growth of M.Tuberculosis 

(Thottarn, 1983). 

Figure 9 presents excerpts from the explanation protocoi of an elderly 

lady practicing tradition al medicine in this community for the last 40 to 50 

years and the rnother of 16 children, on the cause and treatment of height­

weight retardation in the child. The condition is attributed ta lamai which 

causes the child to remain thin, and for treatment she recommends the use 

of kanai oil prepared by her. This herbal preparation is also locally available 

and was said ta be neem oil by sorne mothers, although others were nat sure 

of the composition. It was being purchased locally and given ta the breast [cd 

child at night, for administration at day time would necessitate certain 
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R. Lels consider a child uNier 5 years of age. Iflhal child does MI gain helghl and 
weighl allhe desired rare, why do you thi"" lhal happens? 
S. Il is because of '/canai', Ihm Ihe child keeps on becoming Ihin. 'Kanai' means Ihe 
child does nol gain weighl, and Ihe body remains slightly warm, even al nighl. We 
give '/canai ennai' (an oil) al nig/;I. In Ihe morning Ihe child will have cleGn slools and 
il removes alllhe heal ('kanai kachal') We make Ihis oilfrom a 101 of leaves, rools 
and medicines. We buy alllhisfrom Ihe local market. We boil alllhis,fllter and keep 
Ihe 011 ready. For 6107 year olds, 1 ask the molher to give goodfood 

Ht. Wt. retardation EQUlU. .. ~ 
in the child 

Child to keep 
becoming thin 

Give good food (for 
6-7yr. old children) 

l tIIIIIh 1_ rBJ .... 
1 cono (I"a) 

tRsLT: 
Child not to gain weight 

& 
Body to remain wmm even 

atrught 

Glve /canai oil al rught 
(extracted from a lot of 

lea~es and roots) 

fCAU• 

Cleaning of the bowels 

~-
Removal of the 
kanai /cachai 

FIGURE 9: Explanation Protocol And Toe Semantic Representation Of The Protocol 
Orl The RI-..asoning About Causality And Treatment Of Chroruc PEM Dy A 6S Year 
Old Untrained Traditional Practitioner. 
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dietary restrictions for the lactating mother. This kanai oil is said to remove 

the body heat and aIs,.> clean the bowel as retlected in Figure 9. 

Although the mothers' handIing of the problem and her treatment 

strategy has a strong bearing on tradition al medicine, her interpretation of 

every case of height-weight retardation in the child (the only clinical features 

seen in the nutrition problem presented to her) as kanai may not be 

desirable. The administration of the traditional preparation (kanai oil) with 

laxative effects to a malnourished but otherwise normal child may do more 

harm than good. 

Moreover, it is important to note that there were other harmful 

practices asscciated with the elirnination of kanai in the child. For example, 

given below is an excerpt from the protocol of a mother with no schooling 

(#18) for the cause and treatment of height - weight retardation in the child: 

5: ft is due to kanai (heat), so the child does not grow. Body is kanai. 

we have to remove the /canai. At home we apply cow dung on the back of 

the child. The kanai shows up like thorns. Pluck them and give bath with 

hot water-do this once a month for three months. That would reduce the 

body heat. If the child does not gain weight, remains thin, and hair becomes 

discoloured, then we do this. 

The condition has been recognized as kanai, due to body heat, which 

prevents the child from growing an", also causes hair discolouration. In an 

attempt to reduce the body heat and kanai, the mother recommends the 

application of COlY dung on the back of the child. Similar treatment strategies 

were evident in the protocols of five other mothers in the study. Su ch 
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practices could prove a source of infection which may further worsen the 

malnourished state. 

Diarrhea, indigestion and phlegm 

Although both diarrhea, indigestion and phlegm were not mentioned 

specifically as causal agents for growth failure in children, they were two very 

common health concerns among childfen. The mothers' reported the use of 

traditional herbs regularly, both as a preventive and as a therapeutic measure 

for these conditions. The local names for these herbs are listed on the left 

hand side of Table 5. The right hand side of Table 5 gives their botanical 

names and their mechanism of action as reported in Siddha medical texts 

(Subramaniam & Madh~van, 1983). 

One of the important components of traditional medicine is 

preventive and promoUve health. Sound traditional practices that aim at 

the prevention and treatment of frequently occuring childhood problems 

such as diarrhea and respiratory infection are definitely beneficial and their 

use should be encouraged by nutrition education programs. 

Seer 

Another common cause of con cern regarding the health of the child 

was the concept of seer. Twelve percent of the mothers with no schooling, 

14% of the mothers with primary schooling, 9% of the mothers with 

seC'ondary schooling and 10% of the eiders in the study revealed the presence 

of this concept. 

A child with symptoms of vomiting, diarrhea, anorexia and the 

feeling of faintness was considered to be suffering from seer, a condition 
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TABLES 

The herbs recommended for use by the mothers for prevention 
and treatment of diarrhea, indigestion and phlegm in the child, 
along with their botanical name and mechanism of action as 
given in Siddha literature. 

Herb Botanieal name Mechanism of 
action 

For diarrhea: 

Perungayam Asafoetida Antiflatulent 

Chuku Gingjber Di gesten t, 
officinalis antiflatulent, mild 

Milagu Piper nigrum antibactericidal, 
anti-
inflamma tory, 
stomachie agent 

Jadhikai Myristica fragrans Analgesie, 

anti-spasmodic 
and styptic, 
anti-

inf! amma tory, & 

sedative 

Manjal Cucuma longa Antiseptic 

Vasambll Aconus calamus 

For phlegm: 

Thulasi Odmum sanctum Expectorant, 

L. deconges tan t, 

Karpooravalli Coleus aromaticus anti-

inflamma tory, 
antibacterial, 

antiseptie, mild 

anodyne 
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caused by the child looking at an "unclean" person. One example of an 

"unclean" person was a woman just after abortion. This has a strong bearing 

on the Siddha concept of femaie thodam which is described as being of six 

kinds according to the cause. It is said to be caused by 1) the sight or touch of 

the woman who has not taken bath after intercourse 2) the woman during 

her menstruai period 3) the woman who just wore an amulet wanting 

gestation 4) the woman after routine bath during her menstrual period 5) the 

woman in her menstrual period carrying the baby and 6) the woman just 

after abortion (Krishnamurthy, 1983). 

The treatment recommended in Siddha literature includes the oral 

administration of a herbaI preparation, giving of bath to the child after 

applying a herbai paste on the anterior fontanel and tantric therapy. The 

application of pasty medicine over the anterior fontanel of the baby to 

produce quick relief by cutaneous absorption is a common remedy 

prescribed in Siddha medidne. Given below is an excerpt from the protocol 

of a mother with no schooling (#26 )for the cause and treatment of seer in 

the child: 

S: If child sees unclean people, he gets seer. Child will have vomiting 

and diarrhea. Apply "seer pattu" (pattu i5 the local terminology for the 

application of Q paste) ;', Achampattu (the place where the folk healers for 

this condition are located). They apply something on the head and after 3 

days give head bath - it becomes alright. 

She interprets the symptoms of vomiting and diarrhea in the chlld as 

seer, caused by the child seeing "unclean" people. In this community 

women are viewed as "unclean" during certain periods, such as during the 
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menstrual period and after having an abortion. The dpplicalion of seer pattu 

on the head, as suggested by her, reflects the traditional practice in Siddha 

medicine. It is however, important to recognize that the child showing 

symptoms of diarrhea, vomiting and feeling of faintness, is probably 

extremely dehydrated. The interpretation of such a condition, that needs 

immediate medical attention, as "seer", and the folk handIing of the 

condition thereafter, may delay the much needed rehydration in the child 

and may even result in death of the child due to extreme dehydration. 

Reasoning about marasmus 

According to the biomedical model, as obtained from the protocols of 

local physicians, a marasmic child, suffering from extreme wasting of muscle 

and subcutaneous fat is identified as nonja1t, in local medkal terminology. 

This concept could be identified in the protocols of 38% of the mothers with 

secondary schooling. However, only 12% of the mothers with no schooling 

and 10% of the mothers with primary schooling were able to label the 

condition as non jan. 

The condition was linked to several f"ctors by the mothers in the 

study. The major categories of causality and treatment identified in the 

protocols are listed on the lE:ft hand side of Table 6. Their frequency of 

occurrence in mothers with different levels of formai education is presented 

on the right hand side of the table. The treatment strategies recommended 

by the mothers had strong bearings on their reasoning about the cause of the 

condition. 

The condition was identified as therai by most of the mothers with no 

schooling (42%), primary schooling (69%) and eIders (43%). Among the 

87 



:( 
Ir. 

TABLE 6 
Number and percentage of responses to the cause and treatment of 
marasmus in the child given by mothers with varying levels of 
formaI education and by the eIders in the study. 

Categoryof Number and percentages 
response .. 

Mothers with Mothers with Mothers wi th EIders 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) N(%) 

Causes 

Tlzerai 11(42) 20(69) 9(28) 9(43) 

Less food 9(35) 3(10) 10(31) 5(24) 

MaternaI 4(15) 5(17) 4(13) 3(14) 

malnutrition 

Worms 2(8) 3(10) 7(22) 3(14) 

Lackof 2(8) 4(14) 8(25) 0(0) 

immuniz-

ation 

Kanai 3(12) 0(0) 0(0) 4(19) 

Treatment 

Tying therai 8(31) 16(55) 5(16) 9(43) 

Food 8(31) 3(10) 15(47) 5(24) 

Tonies/ 9(35) 13(45) 8(25) 0(0) 

doctor 

Can/t do 0(0) 5(17) 0(0) 2(10) 

anything . 
.. AIl factors noted by atleast 10% of the subJects have been mcluded 11\ the 
table. 
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mothers with secondary schooling, however, less food was considered as the 

causative factor for marasmus in the child by a majority (31%) of the 

mothers. Fifteen percent of the mothers with no schooling, 17% of the 

mothers with primary schooling, 13% of the mothers with secondary 

schooling and 14% of the eiders, associated the condition with malnutrition 

in the mother. Worm infections in the child and a lack of immunization 

were identified as the cause for the problem, particularly by mothers with 

higher levels of formai education. Tweive percent of the mothers wi th no 

schooling and 19% of the eIders, interpreted the condition as kanai, a concept 

that featL1red in the explanatory model for height and weight retardation in 

the child as weil. 

Tying of therai, provision of sufficient food, administration of tonies 

and consultation with the doctor were the main treatment strategies 

recommended by the mothers. Treatment by tying a live therai on the waist 

of the child was the most frequently reported treatment measure in mathers 

with Iower leveis of formaI education and in the eIders in the community. 

A majority of the mothers with secondary schooling (47%), however, 

resorted to treatment by diet supplementation. Seventeen percent of the 

mothers with primary schooling and 10% of the eIders in the community 

reveaied a state of heiplessness regarding the problem. This was also the 

group wherein treatment by tying of the therai was most frequently 

recommended. 

A detailed description of each of these factors of causation and 

treatment follows. 
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Therai 

In a majority of the mothers in the study, marasmus in the child was 

not attributed to dietary factors, but to the effect of contact of the pregnant 

mother wi th therai or therai foods. The child so affected, showing 

marasmus like symptoms, was termed as a therai pillai ( child affected by 

therai). Tying of a live therai, also described in the E'arlier section, was the 

major treatment strategy (refer to figures 7 & 8). Some mothers even 

specified that it shouid be a male therai for girls and a femaie therai for boys. 

Seventeen percent of the mothers with primary schooling and 10% of the 

eIders in the study aiso felt that the fate of the child affected by therai, was in 

Cod's hands, and that they could not do anything ~bout it, apart from tying 

the therai. This suggests the prevaience of a feeling of helplessness on the 

part of the mothers. Such an interpretation can have serious consequencE:s 

for the health of the chlld affected by a simple dietary ddiciency of food. 

Moreover, the mothers reported the spending of Rupees. 15 to buy the 

therai from local fo~k healers visiting the rural areas. The money so spent 

could be used to buy food. 

Lessfood 

According to the biomedical model, the major causative factor for 

marasmus in the child is a dietary lack of food, predominantly calories, 

which eventually leads to an extreme wasting of muscle and fat. However, 

dietary factors seem to have taken a back seat to therai in the mothers' 

explanations. Relatively fewer mothers were able to relate the condition to a 

lack of food or insufficient food.. However, the awareness of the importance 
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of dietary factors in both causation and treatment of the condition, is more in 

mothers with higher levels of formaI education (secondary education). 

However, a large percentage of the mothers from a11 the groups (see 

Table 6) mentioned consultation with the local physici~ns, and 

administration of tonies prescribed by them to the child. 

MaternaI malnutrition 

Fifteen percent of the mothers with no schooling, 17% of the mothers 

with primary schooling, 13% of the mothers with secondary schooling and 

14% of the eIders in the study, associated marasmus in the child to an 

insufficient food intake by the pregnant mother. 

According to the biomedical model, maternaI malnutrition prior to 

and/or during pregnancy is likely to produce an underweight newborn, 

which when compounded after birth by insufficient food intake to catch up 

to the normal growth results in PEM in the child (as seen in Figure 2). The 

tradition al Siddha model of health, also recognizes the importance of these 

factors. Child care in Siddha Medicine starts long before the child appears as 

an individual in the world. It is a weIl recognized fact that the food the 

mother consumes eontributes towards the weIl being of the growing foetus 

and considerable importance is given to the food of the expectant mother. It 

is an interesting eus tom in this community in which a11 close relatives and 

friends of the expeetant mother invite her to a feast and serve aIl her 

favourite food. And when they visit her, they take something nourishing as 

a gift (Thottam, 1983). 
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Worm infection 

Eight percent of the mothers with no schooling, 10% of the mothers 

with primary schooling, 22% of the mothers with secondary schooling and 

14% of the eiders in the study associated the condition of marasmus to the 

presence of worms in the child. 

The co-occurrence of malnutrition and parasitic infections in children 

have been demonstrated by several studies in the past (Anandan et al, 1983). 

According to the biomedical model, treatment of parasitic infections inc1udes 

the use of cheolotherapeutic agents to destroy the parasites. Although 

prepurgation tends to eliminate the mucus and the fecal debris that protect 

the parasite, and post purgation aids in the removal of the killed or 

anaesthetized worms, purgation is not needed before or after administration 

of the drug in Most cases of parasitic infections such as hookworm or 

roundworm (Brown & Neva, 1983). Furthermore, the increased peristalsis 

due to purgation May accelerate the passage of the drug through the 

intestinal tract. The worm infection may cause diarrhea, in which case 

purgation May do more harm than good. 

However, the treatment strategies recommended by the rnothers in 

this study suggests the presence of very traditional concepts involving the 

use of purgatives. More than 50% of the mothers recommended the use of 

ex tracts of the neem plant and/or castor oil for elimination of the worms. 

Castor oil is a weIl known laxative recommended as a remedy for worms in 

Siddha literature. Sorne leaves (such as neem leaves) have been shown to 

have antiprotozoal action (Thottam, 1983). Figure 10 presents an elderly 

mother's (#100) reasoning about the cause and treatment of rnarasmus in the 

91 



R. Shows the mother a plcture of a child showmg the symptoms of marasmus 
S. ThIS happens ifyou glve more sugar ln mllk Then the child has worms and the 
worms get the nourtshment For trealment, glve biller thmgs Ilke 'vepel/QI' crushed, 
once a weelcfor 10 weeks or give tablet.~from the doctor As you glve bltterness, tht' 
worm.r come out Wlth sugar Illncreases 

Addition or more 
sugar 10 rnilk feed 

cono: ~ 

Give tablets obtained 
from the doctor 

Syrnptomsof 
Mara~mus 

COIIO. ~ 
Child havmg wonns ono: TEm: ~ Worms get aH the 

nounshrnent 

Icono (IF,) 

CRU, 

Increase in 
bittcmess 

~CRU. 
Worms to ('.ome 

out 

Glve buter thmgs hke 
vepael/ai crushcd 

(once/wcck for 10 days) 

FIGURE 10: Explanation Protocol And The Semantic Representation OrThe Protocol 
Of An Elderly Lady (#100) For The Cause And Treatment Of Marasmus In The ChJld 
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child. According to her, the condition is attributed to worm infection caused 

by the consumption of excess sugar by the child. To counteract the effect, she 

recommends that the child be given bitter things such as neem, which will 

cause the worms to come out. Besides having a strong bearing on the 

treatment as suggested by Siddha medicalliterature, the mother's reasoning 

aiso reflects upon the traditional notions of "balance" with respect to aU 

aspects of diet and body functioning, in general. 

Lack of immunization 

Eight percent of the rnothers with no schooling, 14% of the rnothers 

wi th primary schooling and 25% of the mothers with secondary schooling 

attributed the condition to a Iack of immunization for both the pregnant 

woman and the child. This could be the effect of the nutrition education 

programme, the primary focus of which is immunization. The mothers are 

frequently shown pictures of children with various hp.alth problems, and the 

importance of adequate and timely immunization, both for the mother and 

the child are repeatedly stressed upon. The presence of this concept increases 

with an increase in the levE'1 of fùrmal education. 

Kanai 

Like height - weight retardation, marasrnus, characterized by extreme 

wasting of muscle and fat in the child, has been identified as lamai by 12% of 

the mothers with no schooling, and by 19% of the eIders in the study. The 

condition is associated with body heat, and the tr~atment strategies, similar 

to those discussed in the section on chronic PEM, have a strong bearing on 

the traditional theories. 
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Reasoning about kwashiQrkar 

Kwashiorkar is caused when the child is abruptly weaned from the 

breast on to a high carbohydrate and low protein diet. The child who is 

therefore not getting enough body building foods, or proteins, although he 

may be getting enough energy foods, shows symptorns of apathy, generalized 

ederna, skin changes (dry, flaky and peeling skin) and thin, dry hair on the 

head. There is liver enlargement and the abdomen is frequently protruding 

due to distension (Shils, 1988). 

A child with symptoms of kwashiorkar is termed as savalal in local 

terrninology, as evident from the protocols of local physicians. For example, 

Figure 11 gives excerpts from the protocol of a pediatrician/medical officer 

attached to the nutrition program in Madurai, for the cause and treatment of 

kwashiorkar in the child. 

The condition has been identified as 'savalai' (the term 'savalai' in the 

Tamil language typically refers to the older child showing the symptoms of 

kwashiorkar, when the next child is born within a short in terval of time). A 

predominantly carbohydrate rich weaning di et of rice gruel, given on 

account of poverty and ignorance, and an improper weaning age (2 years) 

have been ide!ltified as causative factors for the condition. The pediatrician 

suggests that weaning be started al 4 months of age. 

The mothers in the study have, however, associated the condition 

with a number of factors. This can be seen in T::ble 7 which lists the various 

categories of causality and treatment identified in the mothers' protocoIs 
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R. Shows the doctor a picture 0 child wilh symptoms oflcwashiorlcar. 
S. This child is 'savalai'. Il is caused mainly due 10 a poor weaning diel. The child is nol 
~,c:afltd al lhe "ght age. The mother gives breast mille liIIlWO years. The child develops 
breasl addictIOn and does nol eal anylhing else. They don'I starl weaning from the 
fourth monlh and eVfm if they slart, lhey give only rice gruel. They cannol afford linned 
foods like Cerelac, Farax. They don'l make 'kepai' (local food ) because they don't have 
Ihat knowledge. Therefore il results in PEM. 

Poveny Symptoms of 
Kw shi rk 

E
L8CJ ::C!f~=ge 1 

COnD. • conol 

.... _ .... Poor wcaning diet tAU. ~ Savalai tOnD (IF. )~ start ::s at 4 

nm tr~ 
Improper weaning age child d~s not eat 

(2yrs.) anything cise 

ILeadS t~ Child develops breast CAU. t 
addiction 

FIGURE 11: Explanation Protocol And The Semantic Representation Of The Protocol 
Of A Pcdiatrician For The Cause And Treatment Of Kwashiorlcar In A Child. 
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TABLE 7 

Number and percentage of responses to the cause and treatment of 
kwashiorkar in the child given by mothers with varying levels of 
formaI education and by eIders in the study. 

Categoryof Number and Percentage 
re~onse II-

Mothers wi th Mothers with rvfothers with EIders 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) N(%) 

Causes: 

Savalai 5(19) 7(24) 10(31) 1(5) 

Less food 1(4) 2(7) 6(19) 4(19) 
Too much 
food 5(19) 4(14) 4(13) 5(24) 

Mud eating_ 8(31) 11(38) 7(22) 6(29) 

Sokai 3(12) 10(34) 9(28) 6(29) 

Indigestion 8(31) 3(10) 6(19) 7(33) 

Treatment: 

With food 5(19) 5(17) 3(9) 2(10) 
Consul ta tion 
of doctor 6(23) 6(21) 7(22) 6(29) 

With 
digestives 6(23) 3(10) 3(9) 5(24) 

.. Ail factors noted by atleast 10% of the subjects have been included in the 
table 
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along with the number and frequency of their occurrence in mothers with 

various levels of formai education and among the eIders in the study. 

The condition has been identified as savalai by 19% of the mothers 

with no schooling, 24% of the mothers with primary schooling, 31 % of the 

mothers with secondary schooling and by 5% of the eIders in the study. The 

use of this concept is th us more by the mothers with higher levels of formaI 

education. Only 4% of the mothers with no schooling, 7% of the mothers 

with primary schooling, 19% of the mothers with secondary schooling and 

19% of the eIders, associated the condition with a dietary deficiency. 

Nineteen percent of the mothers with no schooling, 14% of the mothers 

with primary schooling, 13% of the mothers with secondary schooling and 

24% of the eJd\?rs, however, have related the symptoms to the feeding of 

excess food by the mother to the child, who is savalai. Concepts of mud/ clay 

eating, sokai, and indigestion featured in the mothers' expIané..tory model for 

the cause of kwashiorkar in the childi irrespective of the Ievels of formaI 

education. 

Dietary supplementation, consultation with the doctors and 

administration of digestives to the child were the chief treatment strategies 

recommended by the subjects in the study. 

A description of the various concepts that feature in the mothers' 

reasoning about the condition are as follows: 

Savalai: 

The condition has been labelled as savalai caused by repeated 

pregnancies by several mothers in the study as seen in Table 7. However, the 
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mothers' interpretation of the underlying causal mechanism is very different 

from the biomedical explanation given by pediatricians/medical officers, 

even in mothers with higher levels of formaI education. This is evident in 

Figure 12, which shows excerpts from the protoeoi of a mother (#63) with 

secondary schooling for the cause and treatment of kwashiorkar in the child. 

The mother identifies the condition as savalai, caused in a child by the 

mother becoming pregnant again. How~ver, according to her, the enlarged 

abdomen is caused not by a dietary deficiency, but because the child deprived 

of breast milk is now given more food. This in turn leads to problems of 

indigestion, diarrhea, growth failure and an enlarged abdomen. Similar 

interpretations were seen in the protocols of 19% of the mothers with no 

sChooling, 14% of the mothers with primary schooling, 13% of the mothers 

with secondary schooling and 24% of the eIders, who have likewise, related 

the condition to the consumption of too much food by the child. 

Lessfood 

The importance of malnutrition in the etiology of the condition and 

the need to provide adequate food, particularly protein rich food for 

treatment has not been recognized by a majority of the mothers in the study. 

A relatively small percentage of the mothers, as evident in Table 7 were able 

to relate the condition to a dieta~, deficiency of food, although the awareness 

was more among the mothers with higher levels of formai education. Only 

2 mothers out of these were able to specify that the condition is due to the 

deficiency of protein rich foods (referred to as pUTadha sathu in local 

terminology). Similarly only 19% of the mothers with no schooling, 17% of 

the mothers wi th primary schooling and 9% of the mothers with secondary 
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R. Shows the mot/,er a picture of a child with symploms of kwashiorkar. 
S. This chlld is 'savalai' It happens because Ihe molher becomes pregnant aagam. The 
child misses mothers mUk .. But we keep giving food and so the slomach becomes big. 
This cllild cannot say thal it is full. But the food IS not dlgested weil and the child keeps 
having dlarrhea and so il will nol grow vIeil. Give tonies. 

[OUlU: 

Symptoms of 
Kwashiorkar 

1 conol 
+ cono (IF.) Savalai ---;'::';":';;"':':"':~--1~ .. Give tonies 

fconoa 

Mother bccoming cono (IF.) Child missing 
pregnant again TEm. OR 0:. mothers milk 

Child's stomach 
to become big 

CAU: 
+TEm.onn: 

Mother keeps 
givingfood 

t cnu. Child cannot say .. 1 1 
TErnI ono: it is full TErnI ORO: + CRU. 

Food is not 
digested weil 

cnul 
Failure of growth ...... ------ Frequent diarrhea 

in the child ~ 

FIGURE 12: Explanalion Protocol And The Semantic Representation Of The Protocol Of 
Mother (#63)Wilh Secondary Schooling For The Cause And Treatment Of Kwashiorkar b 
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schooling recognized the need to provide more food for treatment of the 

condition. 

However 23% of the mothers with no schooling, 21 % of the mothers 

with primary schooling, 22% of the rnothers with secondary schooling and 

29% of the eIders in the study suggested the consultation of the medical 

doctor attached to the nutrition centres for the treatment of kwashiorkar in 

the child. 

Mud or clay eating and sokai: 

These two factors are being discussed together because of their close 

association with each other. 

The eating of mud or clay by the child featured as the most frequently 

mentioned causative factor for the symptoms of kwashiorkar in the child, as 

seen in Table 7. According to the biomedical model, pica (or clay eating) is a 

condition in which the child eats various materials which are not suitable 

for human consumption, such as earth (geophagy), clay and ashes, and it 

could be due to various causes such as: a) libidinous satisfaction and 

exploring the outside worId in infancy (upto 1year) b) response to hunger c) 

maternaI deprivation which occurs at weaning due to emotional factors such 

as an unsatisfactory mother child relationship, frustration and neglect. 

Children so affected show intestinal polyparasitism, as the constant 

swallowing of dirt is a potent cau~e of heavy infection, particularly, with 

ascaris. The worms often cause discomfort, indigestion and weakness, and 

children with many roundworms often have very swollen bellies. The 
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mud/clay eating children also exhibit iron deficiency, since clay chelates the 

iron and prevents it from absorption. 

The concept of mud/ clay eating as it appears in the mothers' causative 

modei for kwashiorkar, however, differs considerably from the biomedical 

in terpretation. This can be ~een in Figure 13 which gives excerpts from the 

protoeol of a mother (#57) with seeondary schooling for the cause and 

treatment of kwashiorkar in the child. 

The condition has been recognized as sokai, characterlzed by an 

enlarged head and stomach and thin hands and legs, caused by the child 

eating mud or ashes. Worm infections in .the child are recognized as the 

causative factors for mud eating. This in tum is considered to be leading to a 

filling up of the stomach, indigestion (mandham) and drainage of aIl the 

nourishment by the mud and clay thus leading to sokai in the child. For 

treatment, the mother recommends administration of medicines to kill the 

worms, and the administration of tonies or covering of the child's hands to 

prevent mud eating. 

This concept of sokai featured in the explanations of kwashiorkar in 

the protocols of several other mothers in the study (12% of the mothers with 

no schooling, 34% of the mothers with primary schooling, 28% of the 

mothers with secondary schooling and 29% of the eIders in the study), 

irrespective of the levels of formai education. The problem was related to 

the eating of mud/ ashes by the child in the explanations of 31 % of the 

mothers with no schooling, 38% of the mothers with primary schooling, 22% 

of the mothers with secondary schooling, and 29% of the eiders in the study. 
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This interpretation as evident in the mothers protocols has a strong 

bearing on the reasoning given by Siddha physicians. For example, Figure 14 

shows excerpts from the protocol of a Siddha physician interviewed, for the 

cause and treatment of kwashiorkar in the child. 

The condition was identified as sokai or cirrhosis of the liver. Less 

iron was considered to be the root cause of the problem, leading to fluid 

accumulation in the liver, liver enlargement and liver malfunctioning. For 

treatment, the physician recommended herbs like keezhanalli and 

neermulli, that have a diuretic action (removal of the fluid from the liver) 

and faciIitate RBC production (haematinic action). The mode of action for 

several of these herbs has been documented in Siddha literature. For 

ex ample, keezhanalli (Phillanthrus Niruri) has been used in India for 

several centuries for the treatment of liver disorders. It con tains the alkaloid 

glucosides which are very effective in liver disorders along with protein, 

iron, flavin and caicium. It also con tains a phenolic compound which has 

antiseptic properties. The iron content in it facilitates RBC production in the 

body (Geetha, 1983). 

Modern Medicine also recognizes the prevalence of a condition called 

Indian childhood cirrhosis typically seen among children in India. The 

presenting features and pathological changes are not very different from 

those seen in kwashiorkar. In its terminal phase, the disease is characterized 

by apathy, emaciation, abdominal protrusion, edema of the limbs, liver and 

spleen enlargement, severe ascites and deep jaundice (Gopalan, 1978). 

It is quite likely that the child with symptoms of kwashiorkar has been 

identified as sokai by a number of mothers in the study because of the 
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similarity of the presenting features. As pointed out by David Werner (1990), 

sometimes diseases with different causes and which require different 

treatments result in problems that look very much alike. According to him a 

child who slowl y becomes thin and wasted, while his beUy gets more and 

more swollen, could have any (or severa}) of the following problems: 

malnutrition, heavy roundworm infection, advanced tuberculosis, severe 

urinary infection, problems of spleen and liver, or leukemia. A study among 

women of Andhra Pradesh, India (Bai & Ratnamalika, 1981) has aiso 

reported that 90% of the illiterate mothers and 90% of primary, 85% of 

secondary and 50% of college educated mothers suspected liver disease 

whenever there is abdominal distension, and many children at toddler age 

receive indigencus medicine for "liver cure". 

However, it is important to realize that the role of malnutrition as the 

cause of kwashiorkar in the child, seems to be ignored by the mothers in the 

present study, and only 4% mothers with no schooling, 10% mothers with 

primary schooling and 19% mothers with secondary schooling have 

associated the condition ta dietary factors. Mud eating leading ta indigestion 

and sokai, seem to be the major factors considered as important in the 

etiology of the condition. 

Indigestion: 

According to the mothers' reasoning, as evident in Figures 12 and 13, 

the occurrence of digestive disturbances in the child appears to be the 

mediating mechanism by which bath excessive feeding of the child and mud 

or clay eating ultimately lead to symptoms similar to those seen in 

kwashiorkar. Digestive disturbances are recognized as a major problem 
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during childhood by the traditional health model. This is reflected in the 

importance given to conditions su ch as mandham, perali, and thokam in tht." 

child. Ail these states are associated with sorne kind of digestive 

impairment. 

Thirty one percent of the mothers with no schooling, 3% of the 

mothers with primary schooling and 19% of the mothers with secondary 

schooling thought the problem was related to one of indigestion per se and 

the treatment suggested by sever al of them, as seen in Table 7, was the 

administration of herbs to facilitate digestion. The herbs recornmended 

inc1uded those discussed in the section on thokam, diarrhea and indigestion, 

with well documented modes of action, according to Siddha literature. 

Impaired digestion and absorption due to decreased gastro intestinal 

secretions in a state of predominant protein deficiency is an important 

pathological change in kwashiorkar, as evident in the biornedical model for 

the condition (as seen in Figure 3). The administration of locally available 

herbs, as suggested by the mothers, that have potent digestive action, would 

therefore facilitate digestion and improve the child's health. However, the 

problem of kwashiorkar is not viewed by the mothers in this study as a 

nutritional problem. Il is, therefore, important to increase awareness among 

the mothers with respect to the need for recognizing and correcting the 

underlying deficiency through the provision of more protein in the child's 

diet. 

Reasoninl about yitamin A deficiency 

According to the biomedical model (chapter In), vitamin A deficiency 

results in "night blindness" or an inability to see in dim light. Dryness 
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(xerosis) of the conjunctiva follows and may lead to Bitot spots, which are 

whitish/ greyish patches in the conjunctiva, caused by a heaping up of 

desquamated, keratinized epithelial ceUs. Corneal involvement, proceeding 

to xerosis and varying degrees of ulceration and liquefaction (keratomalacia) 

frequently results in blindness. 

Night blindness, an early symptom of the deficiency, is locally termed 

as malaikan, as evident from the protocols of local physicians. Whitish 

patches in the eye have generaUy been referred to as "pu viyundiruku" 

(although sometimes this term may also be used to refer to symptoms of 

cataract in the eye). 

These two biomedical concepts could he identified in the protocols of 

several mothers in this study. Table 8 gives the number and percentage of 

mothers with varying levels of formaI education and the eIders in the study 

who revealed the presence of these two concepts. As seen from the table, the 

awareness of the concepts increased with an increase in the level of formaI 

education. 

The major cause of vitamin A deficiency in the child is an inadequate 

intake of vitamin A rich foods in the diet, and treatment involves the 

correction of the dietary deficiency (as described earlier under the biomedical 

model). However, according to the mothers in this study, the deficiency 

states were thought to be caused by a number of causal factors. The treatment 

strategies recommended, revealed the presence of very traditional ideas and 

concepts. Table 9 lists the various categories of causality and treatrnent 

identified in the mothers' protocols on the left hand side of the table. The 

right hand side of the table gives the number and frequency of their 
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TABLES 

Frequency of occurrence of concepts related to vitamin A deficiency 
in the child as identified in the explanations by mothers with varying 
levels of formaI education and in eiders in the study. 

Concepts Number and Percentage 

Mothers with Mothers with Mothers with EIders 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) N(%) 

Malaikan 16(62) 20(69} 26(81} 16(76) 
Pu 
viyundiruku 13(50) 18(62) 23(72) 7(33) 
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TABLE 9 

Number and percentage of responses to the cause and treatment of 
vitamin A deficiency in the child given by mothers with varying 
levels of formaI education and by eIders in the study. 

Categoryof Number and Percentage 
response .. 

Mothers wi th Mothers with Mothers with EIders 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) N(%) 

Causes: 

Lessfood 3(12) 3(10) 16(50) 1(5) 

Heat 6(23) 5(17) 1(3) 4(19) 

God's doing 4(15) 8(28) 5(16) 2(10) 

Treatment: 

Food 6(23) 6(21) 20(62) 5(24) 

Doctor 13(50) 17(59) 14(44) 9(43) 

Oil bath 7(27) 16(55) 9(28) 11(52) 
Breast 
milk/castor 4(15) 5(17) 4(13) 5(24) 

oil 
Kanmalar 

1(4) 8(28) 3(9) 4(19) 
Nandiyar-

2(8) 3(10) 3(9) 9(43) vattai 
Goat/hen 

8(31) pittu 2(7) 0(0) 6(29) 

.. AlI factors noted by atleast 10% of the subjects have been included in the 
table 
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occurrence in mothers with different Ievels of formaI education and among 

the eIders in the study. 

Heat was identified as the cause of the eye changes in the child by a 

majority of mothers (23%) with no schooling. The existence of this concept, 

however, decreased with increased exposure to formaI education. A 

majority of the mothers with secondary schooling (50%), associated the 

condition to some kind of dietary deficiency. The eye changes, particularly 

Bitot spots were viewed as God's doing by 15% of the mothers with no 

schooling, 28% of the mothers with primary schooling, 16% of the mothers 

with secondary schooling and by 10% of the eIders from the study. 

Provision of dietary supplements was the Most common treatment 

strategy suggested by mothers with secondary schooling. Traditional 

measures such as giving of oil baths to the chiJd, applica.tion of castor oil 

and/or breast milk to the eye, the offering of kanmalar to the Gods and the 

use of nandiyarvattai and goat/hen's pittu, also featured in the mothers' 

explanatory model for treatment of the changes in the eye associated with 

vitamin A deficiency. These treatments were more commonly suggested by 

the eiders in the community and by the mothers with Iower levels of formaI 

education. Fifty percent of the mothers with no schooling, 59% of the 

mothers with primary schooling, 44% of the mothers wi th secondary 

schooling and 43% of the eiders, recommended the consultation oi local 

physicians inorder to deal with the problem. 

As the treatment recommended involved very specifie traditional 

practices, the causal factors and the treatments suggested are being discussed 

individually, rather than under the same sub-headings. 
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Causative factors 

Dietary factors 

It is important to note that the vitamin A deficiency conditions were 

related to dietary factors only by a small percentage of the eIders and mothers 

with less than primary education. Only 12% of the mothers with no 

schooling, 10% of the mothers with primary schooling, and 5% of the eIders 

in the study linked night blindness to dietary factors. Almost none of the 

mothers from these groups were able to relate Bitot spots to a dietary 

deficiency. The association of the deficiency states to factors in the diet, 

however, increased with higher levels of formaI education. A relatively 

large percentage (50%) of the mothers with secondary schooling related night 

blindness t(\ a dietary lack of vitamin, and 13% were able to relate Bitot spots 

to a dietary deficiency. 

Heat: 

Heat featured as the number one cause of the conditions in mothers 

with no schooling and primary schooling and al 50 in the eIders from the 

community. Night blindness and Bitot spots were attributed to body heat, 

and measures such as giving coo!ing foods like vegetables and greens, giving 

oil baths to the child and application of mothers' milk and castor oil to the 

eye (discussed la ter) were recommended as preventive and therapeutic 

measures. Heat was said to be the cause for kanvali (which commonly refers 

to an eye infection) and that was said to be leading to night blindness and 

Bitot spots. However, only 3% of the mothers with secondary education 

associated the conditions with body heat. 

103 



... 

Peravi problem (problem present at birth) 

Although night blindness was not considered to be present at birth, 

Bitot spots were considered to be a peravi problem by a large n umber of 

mothers in aIl the groups, who therefore felt that you cannot do anything 

about it. FormaI education did not appear to influence the mothers' way of 

thinking. The condition was therefore considered to be of God's doing and 

therefore measures to please the Almighty such as the offering of kallmalar 

(a silver model of the eye)to God were suggested by a large percentage of 

mothers, as seen in Table 9. 

Ireatment modalities 

Dietary factors 

Only 23% of the mothers with no schooling, 21% of the mothers with 

primary schooling, and 24% of the eIders in the community recognized the 

importance of dietary factors in the treatment of the eye conditions, 

particularly night blindness. Almost none of the mothers in these groups 

mentioned the importance of diet in the treatment of Bitot spots. The foods 

recommended for inclusion in the diet were greens and carrots (for their 

cooling effect) and meat. The latter was mentioned because of the 

recognition of a conditio.l caIled karimalai [a specifie type of night blindness 

which responds only to kar; (meat)]. The recognition of the importance of 

dietary factors in the treatment of the deficient state, however, was more in 

the mothers with secondary schooling. Sixt Y two percent of these mothers 

recognized the conditions as a state of vitamin A deficiency, which could be 

corrected by the administration of vitamin A rich foods in the diet. 
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A large percentage of the mothers from ail the groups (refer ta Table 

9), however, suggested the consultation of the doctors/medical personnel 

associated with the nutrition centres. 

Measures to reduce heat 

Two commonly stated methods to reduce body heat, both as a 

preventive and therapeutic measure against vitamin A deficiency symptoms 

were the administration of oil bath to the child and the application of 

mothers milk and/or castor ail ta the eye. 

The practice of giving oil baths to the children was very common in 

this community. The frequency of administration of ail bath to the child was 

every alterna te day for very small children. The frequency decreased with 

increasing age, and ail baths were given once in a week or once in two weeks 

for aIder children. It was given as a routine practice on Fridays for girls and 

on Saturday/Sunday for boys. Most frequently it was tiloil (sesame oi!) 

which was used. The oil was applied all over the body including the head, 

allowed to soak in for about 5 min utes and then washed off. Another 

common practice observed was called ennai kataradhu in the eye. This refers 

ta the pouring of either a mixture of three oils or just til ail in the eye, 

allowing it to soak in. Both these practices of giving oil bath and 

administration of oU in the eyes are said ta be eliminating the body heat, and 

therefore beneficial to the eyes. This is in accordance to the mothers' 

conception of the eye conditions as a heat related problem. 

According to Siddha medicine, oilbaths and local applications to the 

eye are known ta be good prophylactic measures against several eye 
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conditions. Medicated oil baths are much praised both as a cure and a 

preventive for eye diseases in general (Krishnan, 1983). The practice, as 

followed by the mothers, therefore has a very strong bearing on the 

traditional beliefs. 

Fifteen percent of the mothers with no schooling, 17% of the rnothers 

with primary schooling, 13% of the rnothers with secondary schooling and 

24% of the eIders in the community suggested the application of breast milk, 

either by itself or along with castor oil to the eye. This was said to be 

eliminating dust/dirt from the eye, in addition to being very cooling. In 

Siddha medicine, breast milk is often used as a vehicle for aU local 

applications to the eye (Krishnan, 1983). 

Nandiyarvattai for Bitot spots 

The traditional practice of using extracts of nandiyarvattai (a locally 

available flower) for the treatment of Bitot spots was apparent in several of 

the protocols, especially amongst the eiders in the community. Details of 

preparation of the flowers for application in the eye was given by sorne 

mothers, as evident in the following excerpts from the protocol of a mother 

(#7 )with no schooling: 

5: For white spots in the eyes, you get nandiyarvattai flowers. Take a 

mud vessel, add some whole green gram (a lentil), add 5 or 9 flowers (the 

number is governed by certain rules). The flowers have to be purchased 

from the temple, you cannot pluck them as the ones outside may have been 

eaten by cow, goat etc. In the temple they do not allow women to go in and 

pluek sinee they may be "unclean" The priest plucks and gives. Soak the 
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flowers with the whole green gram and pour the extract in the eye for atleast 

15 days. The extract is like iee water and it removes ail the white spots. 

This has a strong bearing on the writings from Siddha medical books. 

Several flowers inc1uding nandiyarvattai (Tabernal montana coronaria) are 

considered as local anodyne agents (analgesic), and recommendations are 

made for its juice to be extracted and applied as eye drops (Saroja & 

Veluchamy, 1983). 

Goatlhen pittu for night blindness 

A large percentage of the eiders (29%) and mothers with no schooling 

(31 %) recommended the administration of hen/goat pittu to the child with 

malaikan (night blindness). Pittu in local terminology refers to the liver, an 

excellent source of vitamin A. The child or the pregnant mother, suffering 

from malailcan was made to swallow the pittu preferably by keeping it in si de 

a banana, because of its bitter taste. 

Liver is a weIl known rich source of vitamin A. The advice to take 

goat liver in cases of vitamin A deficiency has been made in several ancient 

texts, including the Siddha medical texts and such practices must have been 

very effective because if its rich vitamin A potential. 

The practice of using the goat/hen pittu, easily a vailable in their 

homes, must therefore be encouraged by nutrition education programs. It is 

worthwhile noting that the awareness of this very effective traditional 

practice, however, decreases with increasing formai education. None of the 

mothers with secondary school education and only 7% of the mothers with 
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primary schooling mentioned the use of this very effective traditional 

practice for the treatment of night blindness in the child. 

Reasoning about anemia 

Anemia, characterized by symptoms of pallor, especially in the skin, 

inside eyelids, gums and fingernails, weakness and fatigue is identified as 

rathasokai in local terminology as evident from the protocols of local 

physicians interviewed. Twenty seven percent of the mothers with no 

schooling, 38% of the mothers with primary schooling, 66% of the mothers 

with secondary schoolir~g and 24% of the eIders in the study were able to 

recognize the symptoms described to them as the symptoms of rathasokai in 

the child. FormaI education resulted in a greater usage of this biomedical 

concept. Table 10 gives the variou& categories of causality and treatment of 

anemia identified in the mothers' protocols along with the number and 

frequency of their occurrence in mothers with varying levels of formaI 

education and in the eiders from the study. 

Nineteen percent of the mothers with no schooling, and 21 % of the 

mothers with primary schooling had no idea about the causation and 

treatment of the condition. On the other hand, only 9% of the mothers with 

secondary schooling were ignorant about the etiology of the condition. 

The two main causative factors listed were insufficient blood (or a lack 

of blood) in the child's body and an insufficient dietary suppiy of 

food/nourishment, as evident from Table 10. A greater percentage of 

mothers with secondary schooling associated the symptoms of anemia in the 

child to Jess blood (28%) and less food (25%). However, none of the mothers 

were able to provide any detailed mechanistic explanations for the etiology 
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TABLE 10 

Number and percentage of responses to the cause and treatment of 
anemia in the child as given by mothers with varying levels of formai 
education and ~Iders in the study. 

Categoryof Number and Percentage 
response .. 

Mothers with Mothers with Mothers with EIders 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) N(%) 

Rathasokai 7(27) 11(38) 21(66) 5(24) 

Causes: 

Oon't know 5(19) 6(21) 3(9) 2(10) 

Less blood 5(19) 6(21) 9(28) 5(24) 

Less food 3(12) 6(21) 8(25) 7(33) 

Treatment 
With 
nourishing 7(27) 5(17) 11(34) 7(33) 

food 
With greens 

2(8) 1(3) 5(16) 0(0) specifically 
With tonies/ 

11(42) medicines 15(52) 15(47) 3(14) 

.. AIl factors noted by atleast 10% of the subjects have l':en inc1uded in the 
table 
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or the symptoms of the deficiency. The association with food was aiso very 

general, with onlyone mother in the entire sample mentioning specifically a 

dietary lack of iron as the causative factor. 

For treatment of the condition, a majority of the mothers, 42% with 

no schooling, 52% with primary schooling, 47% with secondary schooling 

and 14% of the eIders, recommended the administration of tonies or other 

tablets prescribed by the physicians. The need to provide a nourishing diet 

was, however, recognized by only 27% of the mothers with no schooling, 

17% of the mothers with primary schooling, 34 % of the mothers with 

secondary schooling and by 33% of the eIders in the study. None of the 

eIders in the study and only 8% of the mothers with no schooling, 3% of the 

mothers with primary schooling and 16% of the mothers with secondary 

schooling mentioned the importance of inc1uding greens in the diet of a 

child with symptoms of anemia. 

The major findings of the above analyses on the mothers' reasoning 

about the causes and treatment of aU the presented childhood nutritional 

problems are summarized below. 

SummaO' of motbers' reasoning 

Overall, the mothers' reasoning about the cause and treatment of 

major commonly occuring childhood nutritional problems appears to be 

interpreted within the traditional theory of health and disease. Concepts 

identified in the motbers' responses were related to the concepts and their 

interpretations as seen and practiced in Siddha Medicine, the system of 

traditional Medicine indigenous to a specifie part of India (Tamil Nadu), 

where this study was conducted. More socialized forms of Siddha medicine, 
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commonly referred to as 'granny medidne' or 'folk medidne' were popular 

in the region where this study was conducted. 

Although height and weight retardation, the symptoms of chronk 

PEM in the child, have been largely associated with a dietary inadequacy, 

tradition al concepts dominated the mothers' reasoning about the cause and 

treatment of both marasmus and kwashiorkar in the child. The former was 

linked to notions of therai, and the latter to factors such as mud or clay 

eating, sokai and indigestion. The treatment strategies suggested, reflected 

the mothers' understanding of the underlying cause. The problem of 

malnutrition, was th us largely ignored. 

Traditional concepts such as !hokam, mandham, ""erali, and karpan 

governed the choice of foods considered as suitable for consumption by the 

child. The mothers' reasoning about the cause and treatment of vitamin A 

deficiency symptoms in the child also revealed a preponderance of 

traditional notions of causation (such as heat), and treatment (such as 

measures to reduce body heat through oil baths for the child, and the 

application of breast milk and/or castor oil to the child's eye, treatment with 

goat/hen pittu and treatment with nandiyarvattaO. Traditional concepts, 

however, did not feature in the mothers' reasoning about the cause and 

treatment of anemia in the child and this condition was explained by a 

majority of the mothers in terms of biomedical concepts alone. One 

explanation for this could be that anemia, characterized by tiredness, 

lassitude, easy fatigability, and panor is recognized in Siddha medidne as 

weIl, although the underlying mechanism and symptoms are explained in 

terms of degree of derangement of the humours. For example, in Siddha, 
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pallor is described in anemia espedally wh en pitham & kapllam (two of the 

three humours) are in predominant positions (Rajeswari, 1983). 

Directionality of mothers' reasoning 

As described in the section on methodology in Chapter III, the 

mothers in the present study were presented with the symptoms of the 

childhood nutritional deficiendes (the facts in a problem) in a pictorial form, 

as weIl as in the form of a verbal description of the presenting symptoms. 

Il is evident from the semantic representations of the mothers' 

Pi'otocols for the various nutritional problems" presented in Figures 4, 7, 8, 

10, 12, 13, 15, 16 and 17, earlier in this manuscript, that the mothers' 

reasoning in aIl cases proceeds first by the provision of a diagnosis for the 

presented problem. This is then followed by an explanation of the cause and 

treatment of the said condition. 

As discussed earlier in Chapter II, two kinds of reasoning strategies 

have been identified in problem solving in different domains. Forward 

reasoning, in which the individu al reasons forward from the given data to a 

hypothesis about the presented condition, is usually contrasted with 

backward reasoning, in which the problem sol ver works backward from a 

hypothesis about the problem to the given information. The mothers in this 

study, use an inductive form of reasoning to arrive at an hypothesis (for 

example, therai in Figure 7) about the presenting features of the nutritional 

problem (that is, marasmus, in this case). Next, they attempt to confirm their 

hypothesis by explaining the underlying causal mechanism and by 

establishing the presented symptoms. In doing so, they resort to forr.ls of 
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deductive or backward reasoning, from their hypothesis to the given data 

(the symptoms of the problem). 

Forward reasoning is a strategy that is used whenever an individual 

possesses a highly developed knowledge base that can be brought to bear on 

the problem solving situation (Groen & Patel, in press). It is characteristic of 

experience (Hunt, 1989) and is, therefore, the method used for reasoning by 

experts in many domains (Larkin et al, 1980; Simon & Simon, 1978; Patel & 

Groen, 1986). 

The mothers in this study, particularily those with no formaI 

education and those with lower levels of formaI education, may not possess 

the technical or scientific knowledge with respect to child nutrition and 

childhood nutritional problems, characteristic of an expert in that domain. 

They do, however, possess a sufficiently strong background of traditional 

knowledge and beliefs, which can be viewed as a different kind of expertise, 

referred to as "cultural expertise" by Groen and Patel (in press). The mothers 

in this study, with su ch cultural expertisCJ with respect to child nutrition and 

health, thus, reason in ways not very different from that of individuals 

possessing well developed technical expertise or the so called "experts' in any 

domain. 

The use of such forward reasoning strategies in dealing with the 

childhood nutritional problems by almost ail the mothers in this study, 

irrespective of the level of formai education, suggests that they view their 

existing knowledge about childhood nutrition and problems therein, as 

adequate. This makes it ail the more difficult to acheive any kind of change 

in their knowledge base, as a result of nutrition education. 
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Effed of fonnal education on motbers' reasonin& 

No major shi ft occurs with formaI education in relation to a dramatic 

restructuring of information. Traditional concepts prevail ev en in mothers 

with secondary schooling. This can be seen in Table Il which lists the 

traditional concepts identified in the mothers' protocols and the number and 

frequency of their occurrence in mothers wi thin the three levels of formaI 

education. It is evident from the table that although the traditional concepts 

were observed more frequently in mothers with no sehooling and primary 

schooling than in mothers with secondary schooling, formaI education has 

not resulted in a purely biomedical explanation for the deficiency states. 

Concepts derived from the biomedical model, on the other hand oecur 

with an increased frequency in mothers with secondary schooling than in 

mothers with no schooling or primary schooling. This can be seen in Table 

12 which lists the various biomedical concepts identified in the protocols of 

mothers, along with the number and frequency of their occurrence in 

mothers from the three levels of formai education. 

Results of the statistical analysis on the biomedical score (total number 

of specifie biomedieal concepts) and the traditional score (total number of 

specifie traditional concepts) calculated for each subject is presented below. 

Table 13 gives the mean and the standard deviations for the two scores in 

mothers within the three levels of formaI education. Results of the 

multivariate analysis showed that the me an biomedical score for the three 

groups were signifieantly different (f(2,84)=9.38, p<.0005). The mean 

traditional score for the three groups were also significantly different 

(F(2,84)=5.39, p<.0005). Results of the Tukey's post hoc test revealed that 
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TABLE 11 

Number and percentage of traditional concepts used by mothers 
with varying levels of formai education in their explanations for 
the nutrition al problems. 

Deficiency Concept Number and percentages 

Mothers with Mothers with Mothers with 
no schooling primary secondary 

schooling schoolinA 

N(%) N(%) N(%) 

Chronic PEM Therai 3(12) 4(14) 0(0) 

Thokam 9(35) 9(31) 7(22) 

Mandham 8(31) 15(52) 15(47) 

Perali 8(31) 11(38) 9(28) 

Karpan 1(4) 3(10) 5(16) 

Marasmus Therai 11(42) 20(69) 9(28) 

Kanai 3(12) 0(0) 0(0) 

Tying therai 8(31) 16(55) 5(16) 

Kwashiorkar Sokai 3(12) 10(34) 9(28) 

Mud eating 8(31) 11(38) 7(22) 

Indi~estion 8(31) 3(10) 6(19) 
Digestives for 

6(23) 3(10) 3(9) treatment 

Continued ................. . 
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Vitamin A 
deficiency Heat 6(23) 5(17) 1(3) 

Oil bath 7(27) 16(55) 9(28) 
Breast milk 
/castor oil 4(15) 5(17) 4(13) 

Kanmalar 1(4) 8(28) 3(9) 
Nandiyar-

2(8) 3(10) 3(9) vattai 
Goat/hen 

8(31) 2(7) 0(0) pittu 

Anemia No traditional concepts were seen 
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TABLE 12 

Number and percentage of biomedical concepts used by mothers 
with varying levels of formaI education in their explanations for 
the nutritional problems. 

Deficiency Concept Number and percentages 

Mothers wi th Mothers wi th Mothers with 
no schooling primary secondary 

schooling schooling 

N(%) N(%) N(%) 

Chronic PEM 
Less &/or 

18(69) 24(83) 27(84) improper 
food 

Marasmus Non;an 3(12) 3(10) 12(38) 

Less food 9(35) 3(10) 10(31) 
MaternaI 
malnutrition 4(15) 5(17) 4(13) 

Worms 2(8) 3(10) 7(22) 
Lack of 
immuni- 2(8) 4(14) 8(28) 

zation 
Food for 
treatment 8(31) 3(10) 15(47) 

Tonie/ doctor 
consu] tation 9(35) 13(45) 8(25) 

K washiorkar Savalai 5(19) 7(24) 10(31) 

Less food 1(4) 2(7) 6(19) 
Food for 
treatment 5(19) 5(17) 3(9) 

Doctor 
consul tation 6(23) 6(21) 7(22) 

Continued ................. . 
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*- Vitamin A 
deficiency Malaikan 16(62) 20(69) 26(81) 

Pu 
vi1/undiruku 13(50) 18(62) 23(72} 

Less food 3(12) 3(10) 16(50) 

Food for 
treatment 6(23) 6(21) 20(62) 

Doctor 
consultation 13(50) 17(59) 14(44) 

Anemia Rathasokai 7(27) 11(38) 21(66) 

Less blood 5(19) 6(21) 9(28) 

Less food 3(12) 6(21) 8(25) 

Food for 
treatment 7(27) 5(17) 11(34) 

Greens for 
treatment 2(8) 1(3) 5(16) 

Tonics/medi-
11(42) 15(52) cines for 15(47) 

treatment 
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TABLE 13 

Mean and standard deviations for the biomedical score and the traditional 
score in mothers with varying levels of fonnal education 

Mothers with no Mothers with Mothers with 
SCORE schooling primary secondary 

schooling schooling 

Mean S.D Mean S.D. Mean S.D. 

Biomed- 6.077 3.084 6.414 2.500 8.906 2.728 
ical score 

Traditio- 4.000 2.577 4.966 2.471 2.969 2.102 
nal score 
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mothers with secondary schooling had a significantly greater biomedical 

score than mothers with no schooling and mothers with primary schooling. 

They also had a significantly lower traditional score than mothers with 

primary schooling. The other differences were not statistically significant. 

Oetailed semantic analyses of the explanations provided by mothers 

for the cause and treatment of the nutritional deficiencies also does not 

present evidence for any major restructuring of information with formaI 

schooling. This was seen to be the case with respect to the mothers' 

reasoning for ail the presented nutritional problems. However, to illustrate 

this point, an example of the reasoning about the cause and treatment of 

marasmus given by mothers with varying levels of formaI education is 

presented below. 

Figure 15 is a semantic representation of the explanation for this 

condition given by a mother (#7) with no formaI education in which 

marasmus, characterized by extreme wasting of muscle and fat in the child 

(seen by the mother as enlarged stomach and head, and thin legs and hands) 

is associated with therai. The condition, according to her, occurs when the 

pregnant mother goes near cool areas such as the weIl, water storage areas 

(kochil) or the bath areas with thatched roof. The therai, which is of the 

same color as the roof, is often seen in such cool spots. Marasmus, referred 

to as therai by the mother, occurs due to the physical contact of the pregnant 

mother with the live therai. For treatment, she recommends the tying of a 

live therai. As the therai dies and its blood and meat dry up, the child, 

according to her becomes weIl. However, if the mother is only three months 

pregnant, then the effect of the therai is only slight, and in such cases the 

child becomes alright with medicines and injections. The importance of 
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R. Shows the molher a picture of a child with symptoms of marasmus. 
S This is 'thera;'. On/y stl'mach and head will be big, hands and legs will be thin. Tie a 
/ive 'therai' in a leather bag on the chi/d, the 'therai' wou/dfall on the child's chest. As 
the 'therai' dies and its meat and b/ood dries up, the chi/d becomes alright. When the 
mother is 3 monlhs pregnant, ifltfalls on the molher, then it affects /ittle and it become 
a/right with medicines and injections. When the pregnant mOlher goes near a weil, or 
'tholi' in which waler is stored, or sht has bath in a 'kochil' made of lhalched roo/, 
because of the coo/ness, the 'Iherai' will be sitting Ihere. The 'therai' as of the same c%r 
as the rool, and so we cannot notice il. Inlood we give the samefood 

Pregnantmoth~rgoes 
near cool area such as 

weil, water slorage area 
or bath area with thatched 
roof, where 'lierai, of the 
sarne color, sits unnoticed 

!cono. 
nm.ORD: 

. CAU. 
Therlll fallmg on ~ 
pregnant molher 

CAU. 

At 3 monlhs 

Symptomsof 
Marasmus 

lcmn 
Therai 

(S~'=C:i:.m tOnD (IF. 
bands and legs thin) -

t CAT. 

Stight effcclS 

+ConDClF.) 

Give medicines and 
injectiOàlS 

r---II .. Give same food 
asusual 

Tic live the rai i.-..... (bought for 10 
Rupees.) 

~ TE/I1oIIIlI: 

Therai dies and ilS 
meat and blood dry up 

'\. tAU. CAU:./ 

'\ Childto /' 
become 
aIright 

FIGURE 15: Explanalion Protocol And The Semantic Representation OrThe Protocol 
or A Mother ("7) with no schooling For The Cause And Treatment or Marasmus In 
TheChild. 
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malnutrition is obviously not recognized by the mother, as she recommends 

the same food, which had resulted in a state of marasmus in the child to start 

with. 

The reasoning has strong bearings on the traditional concept of tllerai 

discussed in the sections on height and weight retardation and marasmus 

presented earlier. The treatment suggested and the mother's understanding 

of the cause parallel each other, and therefore provide a coherent framework 

of understanding of the traditional concept of therai. Evidence for even 

greater details of mechanism of therai action were seen in the protocols of 

elderly mothers in the study, as seen in Figures 7 & 8. 

The explanations given by mothers with education equivalent to 

primary schooling was also consistent with the traditional theory. For 

ex ample, Figure 16 gives the reasoning about the cause and treatment of 

marasmus in the child given by a mother (#50) with primary schooling. The 

condition (child like a stick) is identified as therai caused by the mother 

drinking the water from a therai coconut, characterized by a soft interior. For 

treatment, the mother recommends the tying of a therai and as the therai 

dies, the child, according to her, becomes weIl. 

She also inc1udes factors related to western medicine (care, injections, 

medicines and tonics). However, only tradition al measures (such as the 

tying of a therai) which are supported by a strong causal explanation, are 

recognized by her as effective treatment strategies. The nutrition al problem, 

is obviously not viewed by her as related to nutrition. She, therefore, does 

not consider the provision of care, injections, medicines and tonies as 

effective treatment methods. 
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R. Shows the molher a pieture 01 a ehild with symploms 01 ma,asmus. 
S. This is 'therai'. Child is Ilke a stiele. If mother drinks Ithe water rom a soltened 
eoconut when pregnant, then the ehild gets 'therai'. This 'therai' eoconul is solI with 
very /ittle coconul. Give eare, IIIjtetions, medicines and tonie. We get 'therai', tie on 
the ehild. As 'the,ai' drits "p, the ehild bteomes alright. Child will not/eel hungry 
and will IlOt bteome alrrghl with mjeetions and mtdlCines. Only 'therai' works. 

Mother drinks the waler 
of a coconut with a soft 
interior (therai coconut) 

tAU, 

Symptomsof 
marasmus 

------I~~ Therai 
(chJld is like stick) 

1 COnD (IF,) 

Childfeels 
hungry 

Give care, injections, 
nnedicines,torUcs 

r COnD. I1EG 

+ 
Child 

becomes alright 

Buy therai and 
tie on the child 

~ mn.ORO: 

As Therai 
dies 

1 CAU. 
tTEm.ORD: 

Child to beconne 
alright 

(only thtrai works) 

FIGURE 16: Explanation Prolocol And The Scnnantic Representation Of 'The Protocol 
Of A Mother <NSO) With Primary Schooling For The Cause And Treatnnent Of 
Marasmus ln The Child. 
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R, Shows the mothtr a picture 01 a child with symptoms of marasmus 
S, This is 'tllerai', Child will be only bOIle, "aNls and legs will be like stick, Tie 
'Iherai', Givelood and mi/l, 

Give food,milk 

Symplomsof 
Marasmus 

tOnD, 

Therai 
(only bone, bands 
and legs Iike stick) 

1 tOnD (Ir,) 

Tie therai 

FIGURE 17: Explanation Protocol And The Semantic Representation OrThe Prolocol 
Of A Mother (II 6S ) With Secondary Schooling For The Cause And Trcatment Of 
Marasmus In The Child. 
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With further exposure to formaI education, as evident from the 

explanations of mothers with secondary schooling, there is increased use of 

concepts derived from the biomedical model. There is, however, persistence 

of the traditional concepts. For ex ample, Figure 17 shows the reasoning 

about the cause and treatment of marasmus given by a mother (#65) with 

secondary schooling. The condition continues to be identified as therai by 

her. However, the treatment strategies included both factors related to 

western medicine (food and milk) and traditional medicine (tying of therai). 

The mother views the condition as one related to nutrition and therefore 

suggested giving foods and milk. But the traditional practice of tying therai 

persists even after exposure to several years of formaI education. 

The mothers' reasoning about the other nutritional problems 

presented reveals a similar phenomenon. Thus, what seems to be 

happening with an increase in formaI education is an increase in the use of 

concepts derived from the biomedical mode!. However, the way of thinking 

is still very much rooted in traditionaI theory, and the core concepts remain 

the same. 

The results of this study, presented so far, reveal several positive and 

negative aspects of the traditional beHef structure. These were identified and 

a description of the same is presented in Chapter V in the section on 

conclusions. It is of fundamental importance for the success of any nutrition 

education program to identify such negative aspects of the traditional belief 

structure and to replace it with safer and more sound concepts, without 

altering the beneficial aspects of the former. Further research in this area, 

would foeus on the means for achieving such objectives. 
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CHAPTERV 

CONCLUSIONS AND IMPLICATIONS FOR EDUCATION IN NUTRITION 

ln the field of nutrition and health care, although the treatments and 

the technologies for dealing with nutritional deficiencies and iIl health are 

known, what is lacking is their successful implementation. This is mainly 

because the people s' concepts of disease causation and treatment influence 

the extent of their utilization of the available nutrition and health care 

facilities (Abou-Zahr, 1990). Con cern for the cultural factors and beliefs about 

disease etiology and treatment, are therefore important factors for the 

successful implementation of any nutrition and health care program. 

A preliminary study carried out on a population of immigrant mothers 

of East Indian origin, living in Canada for the last 5 to 20 years, served as a 

basis for this research. The results from the above study revealed a 

significant role of traditional knowledge of East Indian medicine on the 

mothers' reasoning about childhood nutritional problems. The immigrant 

mothers' explanations for aIl the presented nutritional problems in children, 

appeared to be situated in traditional Ayurvedic theory of Indian medicine, 

irrespective of the extent of formaI education. There was an increase in the 

use of biomedically oriented concepts in the explanations of mothers with 

college or university degrees. However, the interpretations of the concepts 

continued to be based on traditional theory. 

ln rural Inàia, the practice of traditional Indian medicine is popular 

even to-date. Systems of Siddha medicine prevail in Southern India, and 

Ayurvedic medicine is practiced throughout India. Socialized forms of 
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traditional medicine, particularly Siddha medicine, are popularly practiced by 

the lay people in South India, under the name of /lfolk medicine" or "granny 

medicine". Aspects of traditional knowledge influence peoples' reasoning 

about the causality and treatment of diseases. This study examined the 

rela ti ve infl nence of traditional and modern biomedical theories on the 

reasoning about major childhood nutritional problems, PEM (chronic and 

acute, characterized by kwashiorkar and marasmus), vitamin A deficiency 

and anemia, by the mothers in rural South India. 

The study was conducted in the rural areas of Madurai district in 

Tamilnadu, India. The mothers were interviewed in their homes, in the 

local dialect, Tamil, and aIl interviews were audiotaped and transcribed. 

Pictures of Indian children with symptoms of the deficiencies were used 

along with a verbal description of the deficiency state, as stimuli to obtain 

information on the mothers' reasoning about the cause and treatment of the 

conditions. The data obtained was subjected to both quantitative and 

qualitative analyses, the latter using methods developed in cognitive 

psychology. Concepts identified in the mothers' protocols were compared 

with concepts and their interpretations within the traditional and biomedical 

theories. The influence of formaI education on the mothers' reasoning was 

examined by comparing the responses given by mothers with varying ]evels 

of forma] education. The exp]anation protoco]s generated by the mothers 

were examined for the nature of the reasoning processes and for the extent of 

coherence in their explanations. 

The results of the study revealed that the mothers' reasoning about the 

presented nutritional problems appeared to be grounded in tradition al 

theory of illness. Concepts generated in the mothers' protocols matched the 
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concepts and their interpretations as se en and practiced in traditional Siddha 

medicine. Enhancement of understanding of biomedicai concepts was seen 

with increase in formaI education. This was evident in the significantly 

decreased use of traditional concepts and a significantly increased use of 

biomedical concepts by mothers with secondary schooling as compared to the 

mothers with no schooling and primary schooling. However, the 

knowledge and practice of traditional theory persisted even in mothers with 

10 years of formai education. 

The results on the effects of schooling on the mothers' knowledge of 

childhood nutritional problems are interpreted with respect to the theories 

of cognitive structure and conceptual change, discussed in Chapter II of this 

manuscript. Recent research on learning and knowledge acquisition have 

indicated that the process of knowledge acquisition can be characterized in 

terms of two types of restructurings, a weak restructuring and a strong 

restructuring. Restructuring of the weaker type is said to occur when two 

conceptual systems differ in terms of the relations between concepts or in the 

presence of superordinate concepts in the Iater system that are not present in 

the earlier system (Carey, 1986). 5trong restructuring, on the other hand, 

involves changes in individual concepts, changes in explanatory 

mechanisms and a change in the theory itself. 

The restructuring of knowledge with respect to childhood nutritional 

problems, with increase in formaI education among mothers in this study 

suggests only a weak restructuring of knowledge, involving the addition of a 

few concepts and relations from the biomedical theories, to the pre-existing 

knowledge structures. There is, however, no evidence of any strong or 
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radical restructuring of knowledge involving a change in underlying theory, 

occurring with an increased exposure to formaI schooling. 

The nature of restructuring has implications for the planning of 

efficient and effective educational strategies. The emphasis to be placed on 

prior knowledge during instruction is more important for the operation of 

weak restructuring, of the type seen among the mothers in this study. If the 

purpose of education is to promote strong restructuring of knowledge 

involving a major shift from a pre-existing traditional theory to a totally new 

biomedical theory, then it may be preferable to present the new theory alone 

ignoring what they already know (Vosniadou & Brewer, 1987). 

However, with regards to nutrition knowledge, there are several aspects 

of the traditional knowledge structure that are beneficial to the child's health. 

The purpose of education should therefore be to identify such positive 

aspects of the traditional theory, which should then be reinforced by 

education and to identify any negative aspects, which should be replaced by 

more sound biomedical views. 

Ali the mothers in the study used the strategy of forward reasoning in 

diagnosing the problem, suggesting a presence of a different kind of expertise, 

referred to as "cultural expertise". They behave like "experts" in other 

domains, namely the technical domains. However, the subjects in this study 

are considered cultural experts rather than technical experts. This has 

implications for the degree of resistance likely to be offered to any attempt at 

changing the pre-existing traditional knowledge. The mothers when 

reasoning forward, view their knowledge as adequate, and are therefore, not 

likely to give up the existing notions, easily. There are, however, many 
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condition al links in the subjects' explanations. These conditions are of the 

weak kind where the conditions are sufficient, but not necessary for actions 

to occur. It may be possible to manipula te su ch links. 

The traditional conceptual system of Indian medicine thus appears to 

provide a coherent framework of indigenous knowledge that guides belicfs 

and health practices among mothers in this study. In dealing with childhood 

nutritional problems in everyday situations, the mothers make use of aspects 

of both the traditionai and modern biomedical theories of health and diseasc. 

What emerges is therefore, a composite model of nutritionai knowlcdge, best 

sui ted to solve the problem at hand. 

This supports the theory of everyday reasoning I·roposed by researchers 

like Rogoff (1984), Lave (1988) and Saxe (1990), which have been rcviewed in 

the literature presented in Chapter II. Reasoning in childhood nutritional 

problems by the mothers in this study, like reasoning in any other cveryday 

situation, appears to be of a very practical nature. The structure of the 

mothers' reasoning is of a narrative nature which appears opputunistic and 

not logical (in a scientific sense). Instead of drawing solutions to the 

problems after considering aIl possible alternatives, the mothers make use of 

aspects of the socially provided practices, related to both the traditional and 

modern biomedical theories, to arrive at solutions to everyday problems 

with respect to child nutrition and health. 

Traditional beliefs, such as therai, thokam, mandlzam, pera/i, and kanai 

are well understood as evident from the protoeoi excerpts pres en ted in the 

earlier chapters of this manuscript. The emergence of biomedical 

explanations, on the other hand, was naïve, showing a poor understanding 
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of the concepts in biomedical terms. For ex ample, kwashiorkar was 

associated specifically with a deficiency of protein in the child by only two 

mothers, and anemia with a deficiency of iron in the child by only one 

mother from the entire sample of 108 mothers in this study. The nutrition 

education program and the subject matter taught in the schools (Appendix 

IV) does, however, relate the conditions of deficiency of puradha sathu 

(protein nourishment) and irumbu satltu (iron nourishment) to 

kwashiorkar and anemia respectively. 

Furthermore, detaHed mechanistic actions were not provided by the 

subjects for any of the biomedical concepts. For example, in accordance with 

the biomedical theory, the conditions were associated with an insufficient 

and/or improper food intake, by several mothers in the study. However, the 

mothers lacked information on the underlying causal mechanisms. 

Traditional concepts, on the other hand, are supported by strong causal 

attributions. For ex ample, body heat is understood to be the cause for the 

changes in the eye and therefore, oil baths that reduce body heat are 

recommended for treatment. Similarly, marasmus is believed to be caused 

when the therai faIls on the pregnant mother and sucks the nutrition from 

the foetus. Treatment, therefore, involves the tying of the therai on the 

child, so that the nourishment is returned to the child and he/she becomes 

weIl. The explanation provided is in a form of a story with an ordered 

sequence of events. 

The nature of naive knowledge in individu aIs has been an issue of 

increasing con cern as discussed in Chapter n. Sorne researchers (Chi et al, 

1981; diSessa, 1988) view the naive knowledge as one that is spotty, 

superficial and fragmented, with loosely connected concepts. Others 
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(Vosniadou and Brewer, 1987; McCloskey, 1983; Clement, 1983) are of the 

opinion that the naive knowledge, like any other scientific theory, is 

coherant and systematic. 

"Naive knowledge" among mothers in rural India, as evident in thcir 

explanations in this study, suggests the presence of traditional concepts 

supported by notions of causality. This causal nature of the explanation, 

although naive, makes the knowledge structure coherent. The findings 

from this study, therefore, appear to support the views on the coherent and 

systematic nature of naive knowledge proposed by researchers like 

Vosniadou and Brewer (1987) and others. Such a belief structure with respect 

to child nutrition, among the mothers in this study, by virtue of its 

coherence, is resistant to change. 

However, the mothers in this study are considered as "cultural experts" 

in the domain of childhood nutrition. Traditional knowledge among these 

mothers, therefore, does not really faH into the category of the so called 

"naive knowledge" as used by the above researchers. The mothers 

knowledge of modern biomedical concepts can, however, be viewed as 

"naive", The nature of this knowledge among the mothers in this study is 

fragmented and piecemeal, involving the use of isolated concepts without 

supporting causal expl~nation. This is in agreement with the views of 

researchers like Chi et al (1981) and diSessa (1988) described above. 

Formai education does improve the understanding of modern 

biomedical knowledge, but does not necessarily alter fundamcntal precepts 

that are a product of exposure to an indigenous tradition. One reason for this 

may be that no specifie attempts are made in the nutrition education 
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programs to integrate the more modern biomedical and traditional views of 

illness and disease. For example, findings from this research suggest that the 

traditional concept of therai domina tes the mothers' reasoning about an 

important childhood nutritional problem, namely marasmus. However, no 

reference to this very popular traditional notion is being made in the 

educational material currently in use in the schools or in the nutrition 

education programs. The understanding and natural integration of the 

biomedical concepts (with respect to marasmus in the child, in this case) may 

therefore be enhanced by presenting the biomedical concepts in the context of 

prior knowledge (that is knowledge, with respect to therai, in this case) rather 

th an as a separa te isolated entity. 

Furthermore, the biomedical information presented must, like 

traditional knowledge, be supported by underlying causal mechanisms. For 

example, a greater emphasis in the educational material, on why an 

insufficient and/or improper food intake can le ad to the said childhood 

nutritional problems may facilitate a better understanding of the biomedical 

view. Instruction has been defined as anything that is done in order to help 

someone acquire a new capability (Resnick, 1983). Nutrition instruction 

should be designed in such a way that it facilitates understanding of the 

biomedical concepts. However, the beneficial features of the traditional 

belief structure should also he reinforced. 

The findings from this study r~veal many beneficial aspects of the 

tradition al beHef structures, which could and should be reinforced by formaI 

education. For example, the use of traditional weil balanced weaning foods 

such as "idli" should he encouraged. The mothers recommendations for the 

control of diarrhea and vomiting, associated with conditions such as 
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thokam, mandham and perali in the child, and the treatments suggested for 

problems of cold and phlegm in the child, revealed the use of traditional 

herbs with weIl documented digestive and anti-emetic properties (refer to 

Table 4). 

For the treatment of the symptoms of vitamin A deficiency in the 

child, the mothers recommended the administration of hen/goat plttu 

(li ver) and the juice from flowers, such as nandiyarvattai. The vi tarnin A 

ri ch potential of the former, and the analgesic effects of the latter in the eye, 

are documented in Siddha literature, as discussed in the earlier sections of 

this manuscript. Neem leaves used to treat worm infections in the child are 

proved to have antiprotozoal action. 

Traditional beliefs, such as these, can have positive influence on a child 

suffering from a nutritional deficiency and from common problems 

associated with the deficient state (vomiting, diarrhea, worm infections and 

colds). Such practices should therefore be encouraged and the knowledge 

with respect to such beliefs, be reinforced by nutrition education. As Werner 

(1990) points out "if we can use what is best in modern medicine, together 

with what is best in traditional healing, the combination may be better than 

either one al one" , attempts s!lould be made to extract the best out of the two 

views. The values of cultural practices such as care and con cern for the diet 

of the pregnant mother should be emphasized. 

However, the results also reveal aspects of the mothers' knowledgc, 

which can harm the already malnourished "nd weak child. Folk practices 

such as the tying of a live therai on the child suffering from marasmus, 

blowing with a tube inserted into the mouth of the child to remove thokam 
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and the application of cow dung on the back of a child suffering from kanai, 

associated with kwashiorkar, can prove to be a source of infection in such 

children and would thus increase the likelihood of morbidity and mortality. 

It should be noted, however, that no documentation for such practices could 

be seen in the Siddha literature. Neither were such strategies recommended 

by the Siddhal Ayurveda physicians that were interviewed. The explanation 

of the folk practic(» has an underlying structure, that is, a structure of causal 

narrative sequence of events, which tells a story. Theoretically they could, 

therefore, be replaced with either adequate biomedical concepts or with 

another causal sequence of events that could serve the sa me functions as the 

pre-existing story (for example, the "therai" story) but do less harm to the 

child. 

Such beliefs and practices deter the mothers' thinking away from the 

problem of malnutrition. The association of nutritional deficiency states 

such as marasmus and kwashiorkar with factors such as therai and sokai 

respectively, results in an ignorance of the problems of malnutrition. This is 

further illustrated by the mothers' reasoning about a nutritional deficiency 

such as kwashiorkar, to be the result of excess rather than inadequate feeding 

of the child. Moreover, the withdrawal of several foods from the child's diet 

based on traditional notions of mandham, perali, thokam and karpan, 

described earlier, may further aggravate the malnourished state. A feeling of 

helplessness on the part of the mothers is reflected in practices including the 

tying of therai on the child, or the offering of kanmalar to the Gods. The link 

hetween problems su ch as therai and sokai in the child and states of 

nutritional defidency, should he emphasized. 
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The mothers handling of the problem of diarrhea associated with 

conditions such as thokam, mandltam, perali and secr, indicates a lack of 

understanding of the concept of dehydration associated with the diarrhcal 

state. This is reflected in the use of castor oil and other oils such as "t'rali 

ennai, mandlza ennai and kanai ennai (enflai in Tamil refers to an oil) for 

the treatment of a variety of childhood problems as described in Chapter IV. 

Oral Rehydration Therapy, according to sorne of them, is therefore not 

effective for all cases of diarrhea seen in these conditions, as it does not stop 

the diarrhea. This can be seen in Figures 4 and 6. The mothers apparently 

expect the diarrhea to stop with ORT. The association is, therefore, between 

ORT and diarrhea, and not between ORT and dehydration. This needs to be 

corrected. 

Further research in this area would focus on achieving these goals. For 

exarnple, attempts will have to be made to specifically design new stories and 

scenarios to replace harmful concepts in the existing explanations, and to test 

their acceptability among the mothers. The findings from the study have 

implications for instruction aiming at alternate knowledge organization. 

Instructional strategies involving the replacement of undesirable pre­

existing stories with alternate and more desirable stories, as suggested, could 

complement methods su ch as Socratic dialogues and the use of analogil's 

proposed by other researchers (Vosniadou and Brewer, 1987). The findings 

have implications for improved education in other domains as weil. For 

ex ample, if the beliefs about the "therai" story can be successfully replaced, 

attempts could he made to replace similar beHef structures that have harmful 

effects. 
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This finding is a general finding and its implications are not limited to 

any particular domain of study or to any specifie cultural group. 
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PICTURES OF CHILDREN WITH NUTRITIONAL DEFICIENCIES 

MARASMUS 
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T.lkcl\ [rom New Sdentist, 17 f'ebruary, 1990 (p 38) \Vith prior permission 
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Taken from New Scienlist, 17 Fcbruary, 1990 (p t12) wilh priur p('IInis<,i()1l 



VIT "MIN A DEFICWNCY 
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Takl'Il from the \VIlO Technical Report Series No. 590, 1976, with prior permission 
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CHILDREN'S GROWfH CHART USED IN THE NUTRITION CENTRES 
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Translated into English by the author 
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NUTRITION EDUCATION MATERIAL 

USED IN NUTRITION PROGRAMS AND IN SCHOOLS 

(AV AILABLE UPON REQUEST) 
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GLOSSARY OF TERMS 
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Local dialect 

Koyambu 

Ladoo 
Mahabhutas 
Malaikan 
Mandha ennai 
Ma ndlta 1"1 

Mantras 
Nandiyarvattai 
Neermulli 
Nonjan 

Dmam 

Dramaru ndlt" 
Pattu 
Perali 
Perali ellnai 
Peravi 
Pillai 
Pitlta/pitham 
Pittu 
Poduthalai 
Prithvi 
Puradltasatltu 
Pu viyundirllku 

Ragi 
Rasam 
Ra t Izasoka i 
Roti 

Sangellai 
Savalai 

Engl ishlbotanical 

Traditional preparation using 
lentils and vegetables 
Sweet balls 
Gross elements 
Night blindness 
Oil extracted from herbs 
Gastro-intestinal problems in 
small children 
Sacred words 
Tabernal Montana Corona ria 
Aherb 

Local terminology for child 
with symptoms of marasmus 
Trachyspermum am mi 
A herbaI preparation 
HerbaI paste applicant 
Green diarrhea in children 
ail extracted from herbs 
Birth 
Child 
One of the three humors 
Liver 
Lippia nodiflora 
Earth 
Protein nourishment 
Local terminology for Bitot 
spots 
A cereal 
Nutrients 
Local terminology for anemia 
Indiall bread 
Aherb 

Local terminology for child 

with symptoms of kwashiorkar 
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Local dialect 

Seer 
Sokai 
Til 

Tlterai 

Tlzerai coconut 
ThoàamJdosham 
Thokam 

Engl ishlbotanica 1 

Evil spirit 

Cirrhosis of the liver 

Sesame 

A kind of toad/condition in 

childrcn in which child 

resembles a kind of toad 

Coconut with a soft interior 

Effect of evil spirit 

Condition caused by something 

obstructing the intestine 


