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1. INTRODUCTION


Good health is a valuable resource that a man possesses and it has its part as an important dimension of the quality life. There is a growing consciousness regarding the importance of investing in health which would be considered as the massive investment of the lifetime and it enables an individual to lead a socially and economically active and healthy life.


“Let food be your medicine and medicine be your food” said Hippocrates about 2500 years ago. This holds good at the present age when mankind is ravished with diseases related to dietary irregularities that are taking a toll on the human race. The principles of diet play a key role in diabetes management and it is aimed at reducing the vagaries of the complications (Vasanthamani and                Rema, 2006).


Pregnancy is a natural phenomenon during which women encounter changes accounting for a better nutrition of the child. Good nutrition is a key aspect for a good outcome during pregnancy. Maternal nutrition plays a vital role in the health of foetus and subsequent health of infant.


Malnutrition can start before birth and persist throughout life and good nutrition may have far-reaching consequences on health in adulthood. An inadequate diet increases the probability of low birth weight as well as morbidity and mortality.


Low gestational weight gain, the weight gained between conception and delivery is associated with increased risk of low birth weight, weighing less than 2500g (2.5kg) at birth, developmental problem and increased mortality.  Nourished mothers who gain an appropriate amount of weight during pregnancy generally give birth to heavier, healthier babies. Birth weight is influenced by maternal weight gain and maternal pre-pregnancy weight (Jerrilynn, 2006).


Junk food and poor diet during pregnancy and breast feeding as well as lack of nutrition during this time leads to numerous long term health problems for child (Kutappan, 2008). Both acute malnutrition during pregnancy and underlying effects contribute to mortality either directly or indirectly (Richard et al., 2002).


Various factors determine the outcome of a pregnancy, including the nutritional status before pregnancy. Birth weight is highly correlated with infant mortality and morbidity. Newborns that are small for gestational age are at increased risk for long term adverse health outcomes such as hypertension, obesity, diabetes (Sylvia, 2000).


Pregnancy is the stage when too many complications arise due to the physiological changes occurring within the body of the women. Gestational diabetes mellitus is one of the complications that prevail during pregnancy. Gestational diabetes is defined as a disturbance in glucose metabolism which occur only during pregnancy and disappears after delivery.


The American Academy of Family Physicians (2004) defines gestational diabetes as a kind of diabetes some women get during pregnancy where the body is unable to use the glucose the way it should.


Diabetes mellitus is a chronic disease characterized by absolute or relative impairment of insulin secretion or significantly reduced tissue responsiveness to insulin. Diabetes has chronic hyperglycemia with disturbance in metabolism of carbohydrate (Kowsalya, 2008).


The diabetes mellitus ranks third most common and significant chronic endocrine disorder effecting millions of people worldwide. It has profound effect on health, quality of life and financial burden of both the individual and society. The International Diabetic Federation estimates the number of diabetics in India increased from 19 million in 1995 to 40.9 million in 2007.


The prevalence of diabetes mellitus is found to be 2.5 per cent in the world. The difference in diabetes prevalence was significant by age, habitat and family history (Boddula, 2003).


The highest prevalence rate of diabetes mellitus in the world and India depicts the change in lifestyle pattern and dietary habits which contributes the major share for the development of the condition. The various factors that lead to diabetes are heredity, diet, age, obesity, etc.


Gestational diabetes occurs when the hormones synthesized by the placenta antagonize the action of the hormone insulin. The antagonism precipitates the condition further, often beginning in the weeks 20 to 28 particularly in women who have a family history of diabetes and/or obese. Gestational diabetes develops in about three per cent of pregnancies (Gordon, 2000).


The awareness about nutrition can be created through nutrition education programmes. Nutritional education is an integral part of all nutrition intervention programme (Deshpande and Bargale, 2006).

One of the major problem a women with gestational diabetes faces is the baby will be a macrosomic baby, with large body that is considerably larger than normal. One of the essential components in the case of women with gestational diabetes is a diet specifically tailored to provide adequate nutrition to meet the needs of the mother and growing foetus and control blood glucose level.


Gestational diabetes causes an imbalance in health of both mother and foetus, the pregnant women need to have knowledge about the condition which can be imparted through nutrition education.


Nutrition education plays an impotant role in developing maternal and child nutrition for a better and healthy living. Imparting nutrition education and diet counseling through an audio-visual aid with computerized database will go a long way in augmenting nutritional situation (Devdas, 2000).


Even though, excessive research is done in the field of nutrition, computers have become a major component which shares its part in imparting education in these days.


With this in view, the present study was undertaken with the following objectives.

· To develop a software for gestational diabetes mellitus.

· To assess the knowledge of the selected diabetic expectant mothers before nutrition education.

· To impart nutrition education to the selected diabetic expectant mothers using the developed software.

· To evaluate the knowledge of the selected diabetic expectant mothers after educating with the software.
2. REVIEW OF LITERATURE


The literature pertaining to the study entitled “Development and Evaluation of software for gestational diabetes management” is reviewed under the following headings.

A. Nutritional status of pregnant women

B. Diabetes mellitus

1. Prevalence of diabetes mellitus 

2. Etiology of diabetes mellitus
C. Gestational diabetes mellitus

1. Prevalence

2. Causes

3. Consequences

D. Dietary modifications for gestational diabetes

E. Use of software in nutrition education

A.
NUTRITIONAL STATUS OF PREGNANT WOMEN

Good nutritional status plays an important role in pregnant women’s health. The prevalence of undernourishment among pregnant women relate with the nutritional status of their offspring. Saxena et al. (2007) reported that the prevalence of anaemia and underweight increased among rural pregnant women for which the root cause is inadequate diet.


Theresa et al. (2003) found maternal anaemia diagnosed before mid-pregnancy is associated with an increased risk of pre-term delivery. Iron supplementation has reduced the adverse effects of iron deficiency and pre-term deliveries.


Voigt et al. (2008) found that weight gain during pregnancy is influenced by maternal body weight and height. Body weight and height at the beginning of pregnancy are important determinants of weight gain.


According to Kanade et al. (2008), varying results of worldwide intervention programs to pregnant mothers necessitate the need to understand the relationship between maternal nutrition and birth size. There is need for nutritional awareness and motivating rural mothers for consuming micronutrient rich  green leafy vegetables and seasonal fruits.


There is relationship between maternal hemoglobin and the outcome of their newborns. Normal concentrations of hemoglobin in all the three trimesters were found to have a significant influence on birth weight. The normal hemoglobin in the first trimester is crucial for pregnancy outcome (Shobeiri et al., 2003).


Folic acid prevents neural tube defects. Impact of an education program on knowledge, practice, behaviour has relation with prevention of neural tube defects (Hauser et al., 2004).


Muthayya et al. (2006) has reported that vitamin B-12 status of the pregnant women is associated with intra-uterine growth retardation. Improved nutritional status and early detection of vitamin  B12 deficiency in pregnancy combined with appropriate interventions are likely to play an important role in reducing intra-uterine growth retardation.


Children of mothers who had higher frequency of intake of calcium rich foods have high total and spine bone mineral content (Ganpule, 2006).

B.
DIABETES MELLITUS
1.
Prevalence of diabetes mellitus 


According to Jacqueline et al. (2005), the incidence of type II diabetes is increasing worldwide, most rapidly in developing countries such as India. Exposure as a foetus to maternal gestational diabetes is a risk factor for developing type II diabetes. The prevalence of diabetes increases with age. Indians had highest prevalence of diabetes among Asian countries.

Lee et al. (2007) reported that there are 83 million individuals with diabetes in Asia Pacific region. Out of 12 countries in Asia, 10 countries had a higher prevalence. The prevalence of diabetes ranged from 2.6 per cent to 15.1 per cent.

The research done by Boddula (2003) concluded that the prevalence of diabetes is found to be 2.5 per cent in the world. The difference in diabetes prevalence was significant by age, habitat, family history. He also reports that the highest prevalence of type II diabetes mellitus in developing countries occurs in upper socio-economic group.

In Turkey, the prevalence of known diabetes was found to be 5.0% and the prevalence of undiagnosed diabetes was found to be 1.1% (Tubitak, 2000).

Diabetes Atlas (2003) has recorded that the prevalence of diabetes mellitus was found to be 5.9% in India in the age group from 20-79 years.

Zargar (2008) stated that the prevalence of impaired glucose tolerance is found to be 8.7% in urban areas of India and 7.9% in rural areas. He also stated that the crude prevalence rate in urban areas of India is nine per cent in rural areas, the prevalence is approximately three per cent of total population.

2.
Etiology of diabetes mellitus


Genetic factors underlie a significant proportion of susceptibility of type II diabetes. Food and sedentary, lifestyle habits had a key role in development of type II diabetes (Leslie et al., 2004).


According to Knip (2002), diabetes mellitus is perceived as a chronic autoimmune disease which may be due to various factors such as heredity, dietary factors, environmental factors and genetic factors. 


According to Frank et al. (2001) overweight and obesity is an important predictor of diabetes. Wael et al. (2003) opine that parental history, smoking history and body mass index contribute as a cause of diabetes mellitus. Lack of exercise, poor diet, smoking and alcohol use are also associated with significantly increased risk of diabetes.


Dekker et al. (2002) states that diabetes and obesity share common risk factors. The risk factors are sedentary lifestyle with physical inactivity, family history, hypertension which has the major share in developing diabetes mellitus.
The study conducted by Kro et al. (2008) revealed that balanced nutrition is an important factor in prevention and treatment of diabetes mellitus as it helps stabilize the metabolic profile of the patient and prevents complications.

According to Ajay et al. (2008) urban sites had a higher prevalence and awareness of diabetes mellitus status. The risk factors associated with overall prevalence of diabetes mellitus are age, sex, low education level and family history.

C.
GESTATIONAL DIABETES MELLITUS

1.
Prevalence of gestational diabetes mellitus


The term prevalence of gestational diabetes mellitus as suggested by the National Diabetic Register, Australia’s Health (2004) refers to the estimated population of people who are managing gestational diabetes at any given time referring to the annual diagnosing rate, as accounted for every new cases of diabetes to be nine per cent in 1999-2002.


Based on the demographic projection made by the United Nation population division for the year 2005, Albert et al. (2000) stated that there will be considerable rise of diabetes with more gestational diabetes in less prosperous countries.


Based on the research conducted by University of South Wales, women aged 30-40 years accounted for 30% of gestational diabetes mellitus cases in 2005-2006; also women born in Southern Asia are at particularly higher risk with an incidence rate of 3.4 times than the rate of Australian born women whereas, Abringinal women rated 1.5 times as high as the Australian women with a higher risk at all age (Cheung et al., 2005).


The rate of gestational diabetes mellitus mothers were found to be higher in older women who had more pregnancy, i.e., multipara and women who weighs before pregnancy, i.e., twice as that of current weight as reported by Rofigue et al. (2007).


Among every 20 pregnancy in central region of Lempopo province of South Africa, it was found out that 1.5% women were diagnosed with gestational diabetes as stated by Mambolo and Albert (2003).


According to a survey reported at the International Journal of Community Medicine (2008), the prevalence of gestational diabetes mellitus among Poland range was found to be two to 3.8 per cent (The average 3.4%).


Chandrapagh et al. (2004) screened women at a maternity hospital at Thailand and reported 7.05% of gestational diabetes mellitus with indication as maternal age, family history and glycosuria.


Xilin et al. (2002) reported that women with short stature who smoke passively in china were found to be diagnosed with gestational diabetes mellitus by 2.3%.


Vibeka et al. (2008) mentioned that the prevalence of gestational diabetes mellitus mothers in Europe are similar to Asian women with incidence rate of 4.4 per cent. Also women in US, native Americans, Hipancies, African American are at higher risk than non-hipanic white women.


The prevalence of gestational diabetes mellitus in Colorado has doubled from 1994 to 2002 by 2.1 to 4.1% and is increasing in multiethnic population (Dana et al., 2005). Seyoum (2003) states that the prevalence of gestational diabetes mellitus was found to be 3.7% in Northern Ethopia.


Vedamurthy (2005) reported the incidence of gestational diabetes mellitus to be 6.2% who had heavier babies of 3339g when compared with 2956g babies born for non-diabetes mothers.


According to Seshiah et al. (2008), the prevalence rate among pregnant women to have gestational diabetes mellitus in Chennai urban population was 16.2%. He also found that gestational diabetes was prevalent among 17.8% of women in urban and 13.8% in semi-urban and 9.9% in rural women. He also stated that gestational diabetes mellitus increased in urban areas particularly in cities. Overall prevalence of gestational diabetes mellitus was found to be 16.8% in urban Chennai and 10.8% in rural Tiruvallur.
2.
Causes of gestational diabetes mellitus 

Nwaoguikpe et al. (2008) has reported that gestational diabetes is induced by pregnancy on patients generally at second or third trimesters of pregnancy.


Ostlu (2003), Scott (2002), Wootlen and Turner (2002) state that risk factors of gestational diabetes included maternal age above 25 years, ethnicity, weight prior to pregnancy, personal and family history of diabetes.


According to Capes and Anand (2001), the risk factors which are potentially modifiable include obesity and further weight gain. Other risk factors include prior low birth weight baby, impaired glucose tolerance, poor diet, sedentary lifestyle and genetic problems.


It was found by Zargar et al. (2002) that gestational diabetes mellitus occur more frequently in women who were residing in urban areas, had borne three or more children, had history of abortion or gestational diabetes during previous pregnancies, have given birth to macrosomic baby. He also states that family history of diabetes mellitus, women with obesity have higher chances for gestational diabetes.


Radesky et al. (2008) stated that nutritional status before pregnancy reflected by pre-pregnancy BMI is probably, more important than pregnancy diet in development of gestational diabetes mellitus. Diet composition may be a risk factor for abnormal glucose tolerance. Diets high in total fat, saturated fat, foods rich in glycemic load increase the risk of developing gestational diabetes.


According to Diabetes News (2008), women who have high blood pressure in early pregnancy had more than twice the risk of developing gestational diabetes. It also showed that women who had high blood pressure before falling pregnant are at higher risk of developing gestational diabetes.


Pre-gravid overweight increases maternal and foetal morbidity. Even moderate overweight is a risk factor for gestational diabetes and hypertensive disorder in pregnancy (Florence et al., 2000). An investigation carried out among women of single gravidity who are of short stature are likely to develop gestational diabetes (Ora et al., 2008).


Rafique et al. (2007) conducted a study which stated that the body fat per cent, physical inactivity and diet quality are important modifiable risk factors for South Asian women to develop gestational diabetes mellitus.


Neilson and Jaspel (2006) mentioned that women who were overweight have an increased risk of developing gestational diabetes, however, women of acceptable weight may also develop gestational diabetes due to other factors.


Other factors responsible for causing gestational diabetes mellitus in today’s world is sedentary lifestyle, physical inactivity, stress which causes excess secretion of hormones which elevates the blood sugar levels, a first degree relative and poor eating habit (Saxena et al., 2008).
3.
Consequences of gestational diabetes mellitus 

In the view of Patrick et al. (2003) gestational diabetes and obesity are common abnormalities occurring during pregnancy. Decreased insulin sensitivity in women with gestational diabetes may increase nutrient availability of foetus thus increase the increased risk of foetal growth and adiposity.


Wooten et al. (2002) explored that macrosomia is associated with gestational diabetes. Macrosomic outcomes are nearly nine times more likely when women had a history of gestational diabetes associated with diabetes.


The incidence of macrosomia is increased in gestational diabetes and pre-gestational diabetes. Hypoglycemia and hyperbilirubinemia is increased in infants of women with gestational and pre-gestational diabetes (Shenaz et al., 2001). 


Gracia et al. (2004) pointed out that in human gestational diabetes mellitus are predictors of congenital malformations and are related to pre-pregnancy Body Mass Index and severity of gestational diabetes.


A finding by Ramachandran et al. (2000) states that there is an impact of foetal outcome due to gestational diabetes. The occurrence of congenital abnormalities were common in foetus among those born of mothers with higher plasma glucose.


Children born to mothers with poor glucose homeostasis have lower essential fatty acids and long chain polyunsaturated fatty acid status (Digk et al., 2005).


There is relation between gestational diabetes and language development of offspring of diabetic mothers. Gestational diabetes hinders expressive language in offspring in middle childhood (Ginette et al., 2008).


Severe forms of gestational diabetes have been conclusively associated with significantly increased risk of developing diabetes mellitus later in life. The women whose overweight and obesity persist or develops after their pregnancy were more likely to develop abnormal glucose tolerance later in life (Schranz, 2003). Girls born to overweight and diabetic mothers are at increased risk of becoming overweight and diabetic (Torehenri, 2001).


Schranz (2003) also found glucose intolerance appears to be the definite risk factor for the development of carbohydrate metabolism problems in life.


Butte (2003) pointed out gestational diabetes mellitus may reflect a pre-disposition to type II diabetes or may be an extreme manifestation of metabolic alterations.


Glucose intolerance during pregnancy pre-disposes the offspring for increased risk for developing glucose intolerance in future (Seshiah et al., 2004).


According to Perrin et al. (2009) diabetes is associated with cancer of pancreas. Gestational diabetes is strongly associated to risk of cancer of pancreas in women.


Erogeu et al. (2006) stated that there is higher incidence of polycystic ovarian morphology in women with gestational diabetes. He relates that waist hip ratio and triglyceride in women with gestational diabetes mellitus are found to be higher.


Higher rate of complications such as shoulder dystocia, congenital malformation and macrosomia were observed in gestational diabetic mothers as investigated by Karmon et al. (2009).
D.
DIETARY MODIFICATIONS FOR GESTATIONAL DIABETES


According to Crowther (2005), the treatment for gestational diabetes during pregnancy include eating a balanced diet, getting regular exercise and insulin infections. Foetal growth monitoring and regular medical checkups also plays a role.


Dietary guidelines for nutrition for women with gestational diabetes suggest to eat and drink atleast four serving of dairy products and calcium rich foods a day, and alteast three servings of iron rich foods per day, choosing atleast one source of vitamin a day.


Eating the right kind and amount of food is one of the best ways to control blood sugar level, which often means more fruits, vegetables and whole grams as directed by Nora et al. (2006).


Kutappan (2008) say that gestational diabetic mothers should try to eat and drink atleast four servings of diary products to prevent tiredness, depression and in reducing the occurrence of osteoporosis. 


Geissler (2005) said that an optional diet for diabetic mothers should have reduced saturated fat and carbohydrate rich foods with high fiber content or a low glycemic index.


Gestational diabetic mothers should consume or follow prudent diet pattern rich in fruits and green leafy vegetables along with poultry and fish (Zhang, 2000). The extent of traditional beliefs reveal values of bitter foods and herbs in the management of diabetes was common among Gujarati patients (Seema et al., 2005).


Changes in sweet taste perceptron might alter food preferences in gestational diabetes mellitus. Women with gestational diabetes mellitus has a higher preference for the sweet food intakes from fruit and fruit juices (Tepper et al., 2000).
E.
USE OF SOFTWARE IN NUTRITION EDUCATION


Nutrition education is one of the most important tools in controlling many deficiency disorders (Devadas, 2000). Computer software, which provides one medium for nutrition education among general public makes it extremely simple to use and offer useful support to change the attitude and practice of the individual (http://www.emeraldensight.com/10.11.08/09654289610119045).

Nutritional software are designed for use in schools as well as health organizations and the software allows educators/health professionals and encourages individuals to make healthy lifestyle choices (http://www.apcilage.com/applicagion.html).


Although proven health promotion interventions exist for effecting health behaviour change, most physicians rarely go beyond simple advice or education when discussing health risk behaviours (Heim et al., 2005).


Nutrition software is an extremely valuable tool for learning and software makes the task easier by doing the math and can know what the actual nutrient balance in your meal (http://www.nutricoach.net/diet-software.html).


Helpful and functional nutrition software makes it easy to enter the information and view evaluations and progress reports (http://nutrition-software-reviews.toptenreviews.com).

3. METHODOLOGY


The methodology followed in the present study entitled “Development and evaluation of software for gestational diabetes mellitus” comprises the following steps:

A) Selection of area and sample 

B) Assessment of dietary pattern and nutritional status of selected gestational diabetics.

C) Assessment of nutritional knowledge of the selected expectant diabetic mothers

D) Development of software on diabetes management for use of gestational diabetic mothers

E) Conduct of nutrition education using the developed software

F) Evaluating the impact of the software

G) Analysis of data

A.
SELECTION OF AREA AND SAMPLE


The area selected for the study was Chennai city as it was the hometown of the investigator. It is a metropolitan city, educational level of the public is to a marked level and the awareness about gestational diabetes mellitus and diagnosis of the condition is done right from early periods of pregnancy. Women are taking more interest in gaining knowledge and becoming aware about lifestyle diseases.


Two hospitals were selected as the authorities permitted to conduct the study and support was provided by the doctors and based on cooperation rendered by the pregnant mothers who suffered from gestational diabetes.

a) Egmore maternity hospital, Egmore, Chennai

b) Madhav diabetic center, Anna Nagar, Chennai

Purposive sampling is a sampling technique in which the items for sample are selected deliberately by the researcher, his choice concerning the items remains supreme (Kothari, 2004).


Hundred pregnant mothers who were in the different stages of pregnancy and were diabetic were purposefully selected for the study.
B.
ASSESSMENT OF DIETARY PATTERN AND NUTRITIONAL STATUS OF SELECTED GESTATIONAL DIABETES.


Interview schedule is a method of collecting data where questions are asked and the responses are written by the investigator with face to face contact from whom the information are elicited (Gupta, 2004).


The interview schedule as given in Appendix I was formulated to elicit the information on meal pattern, food choices, pregnancy details, complications of diabetes and family history of diabetes.

Nutritional status of an individual is defined as the state of his health as affected by the intake and utilization of nutrients and is a reflection of the balance between their dietary intake and expenditure.


Nutritional status of an individual can be assessed by a variety of techniques and can be grouped under four heads: Anthropometric, dietary biochemical and clinical. A thoughtful combination of different technique can generate useful data that grossly determine and describe the nutritional status of the individual and population groups (Sheel, 2006).


Anthropometric measurements such as height and weight were measured for the subjects to assess the nutritional status.

Anthropometry or measurement of body parts is an inexpensive, practical method to assess body composition (Williams, 2005).

Measurement of height


The height of the subjects was measured using a measuring tape affixed on the wall. The subjects were asked to stand erect against the affixed tape on the wall with their head straight with bare foot. The height was noted in centimeter to the nearest accuracy of 0.5cm (Plate I).

Measurement of weight


The present weight of the subjects was measured using a bathroom weighing scale. The weight was taken for the subjects in the bare foot, loosened clothes. The subjects stood straight as the investigator noted the weight in kilograms (Plate I).


Pre-pregnancy weight was noted down from the previous medical records. This was done to compare the weight and assess the weight gain of the subjects during the period of pregnancy.
C.
ASSESSMENT OF NUTRITIONAL KNOWLEDGE OF THE 
SELECTED EXPECTANT DIABETIC MOTHERS


Questionnaire is one of the most popular data collecting methods within the survey research method and is a document consisting of closed and/or open ended structured questions covering researching objective questions and variables (Pawar, 2004).
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PLATE I : MEASUREMENT OF HEIGHT AND WEIGHT


A questionnaire was framed which consisted of 25 multiple choice questions (Appendix II). The questions were framed in such a way to test the knowledge and awareness about diabetic disorder of the pregnant women. It was in a very elementary level.


The questions included to test knowledge about the general details of pregnancy like the span of pregnancy, diet during pregnancy, nutrients needed for the foetal development. It also covered questions related to diabetes mellitus and gestational diabetes, its nature, causes, diagnosis, the factors responsible for the condition, complications due to gestational diabetes, role of exercise and diet in control of gestational diabetes mellitus, foods to be included and foods to be avoided.


The questionnaire was given to fifty selected gestational diabetics and the responses were collected before the education to assess the initial knowledge of the persons and after the education using the developed software to test the final knowledge.
D.
DEVELOPMENT OF SOFTWARE ON DIABETES MANAGEMENT 
FOR USE OF GESTATIONAL DIABETIC MOTHERS


Now-a-days, computers have become a prominent mode of communication and tool for education. Every field in the world has a part to be contributed by the computers in its advancement. With this point in view and the involvement of computers in the field of nutrition too, a software was developed for management of gestational diabetes mellitus to make the education very interesting and provoke the interest of the persons in need. The software was developed using HyperText Markup Language (HTML) and Visual Basic (VB).

HyperText Markup Language

HTML, an initialism of hyper text markup language, is the predominant markup language of web pages. It provides a means to describe the structure of text-based information in a document - by denoting certain text as links, headings, paragraphs, lists and to supplement that text with interactive forms, embedded images and other objects.
In 1980, physicist Tim Berners-Lee, contractor at CERN proposed and prototyped ENQUIRE. HTML is written in the form of tags, surrounded by angled brackets. It can affect the behaviour of web browsers. HTML tags normally come in pairs. The first tag in a pair is the start tag and the second tag is the end tag (http://en.wikipedia.org/wiki/HTML).

Visual Basic
Visual Basic can create any program depending on the objective. Educational programs can be created to teach science, mathematics, language etc. Lessons can be made using this program (http://www.vbtutor.net/lesson1.html).

As these languages has a great utility for education and can be used as a tool for intervention, it was used for the development of software.
Methods to Install Software 

· Insert the software compact disc into the CD ROM drive.

· Click My Computer Icon on the desktop

· Click on My Disc Icon

· This option opens the materials related to gestational diabetes mellitus

· The folder comprises the links related to GDM.

· Each link is interconnected. All links can be accessed from any one link. These links are made using HTML program.

· The next folder named “Test” contains a set of questions which was used to make the interaction more interesting.

The software consisted of the following contents.

a) Details about pregnancy

b) Nutritional requirements during pregnancy

c) Diabetes mellitus

d) Gestational diabetes mellitus

e) Management of gestational diabetes mellitus

f) Foods to be included and avoided for gestational diabetes mellitus and sample menu 


The above mentioned facts were developed in the software with animations which made the presentation highly informative and interesting for the gestational diabetics. The most interactive part of the software was the question session with tests developed along with the program using Visual Basic. The tests included Who am I ? Match the following ? Do’s and Don’ts. These improved self confidence and helped the mothers to evaluate themselves.
E.
CONDUCT OF NUTRITION EDUCATION USING THE 
DEVELOPED SOFTWARE


Nutrition education is a means of translating nutritional requirements into food and adjusting the food choices to satisfy nutrition, cultural, physiological, psychological and economic needs (Sreedevi, 1997).


Pregnancy is a condition which needs intense care which becomes more complicated with gestational diabetes mellitus. The persons must take extra and additional care in maintenance of their health for which the education program had provided some tips.


The gestational diabetics were educated using the developed software which included the nutritional requirements during pregnancy, weight gain during pregnancy, metabolic changes, diabetes mellitus, gestational diabetes mellitus, changes due to gestational diabetes and a sample menu was put up for easy understanding of concepts of diet changes by the subjects.


The program was conducted for the selected subjects by using the software in a laptop. The education was carried out individually to all women (Plate II).
F.
EVALUATING THE IMPACT OF THE SOFTWARE


The effectiveness of the software on the pregnant women who underwent nutrition education program was evaluated by using the same questionnaire after one week from the conduct of the education.
G.
ANALYSIS OF DATA

The data collected was analyzed and interpreted.
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PLATE II : CONDUCT OF NUTRITION EDUCATION

Screen shot 1

2

4. RESULTS AND DISCUSSION


The results and the relevant discussions pertaining to the present study entitled “Development and evaluation of software for gestational diabetes mellitus” are presented under the following headings.
A. Distribution of gestational diabetics based on age

B. Anthropometric measurements of selected diabetics

C. Dietary pattern and nutritional status of the selected diabetics

D. Development of software for gestational diabetes mellitus

E. Evaluation of impact of nutrition education

A.
DISTRIBUTION OF GESTATIONAL DIABETICS BASED ON AGE
Table I presents the data regarding distribution of diabetics according to age.

TABLE I

DISTRIBUTION OF GESTATIONAL DIABETICS BASED ON AGE
	DETAILS
	NUMBER
	PERCENTAGE (%)

	Age (in Years) 
	
	

	<20
	1
	1

	20-25
	32
	32

	26-30
	51
	51

	31-35
	14
	14

	>35
	2
	2

	Type of activity
	
	

	Sedentary
	100
	100

	Moderate
	-
	-

	Heavy
	-
	-



From the above table, it is evident that among the selected hundred pregnant women, who were suffering from gestational diabetes, the incidence of diabetes was more among the subjects in the age group of 26-30 years (i.e., 51%), followed by 32 per cent of them in the age group of 20 to 25 years.


The study done by Ostlu et al. (2003) revealed that the risk factors of gestational diabetes for women include maternal age above 25 years.


All the hundred pregnant women selected were sedentary workers. This data reveals that sedentary living and physical inactivity are the main reasons for diabetes mellitus.


The finding is supported by the study done by Anand (2001) and Scott (2002) which revealed that the sedentary life is one of the cause of diabetes mellitus.

B.
ANTHROPOMETRIC MEASUREMENTS OF SELECTED 
DIABETICS

Table II represents the details regarding the anthropometric measurements of selected diabetics.
TABLE II
ANTHROPOMETRIC MEASUREMENTS OF THE SELECTED DIABETICS

	ANTHROPOMETRIC

MEASUREMENTS
	NUMBER
	PERCENTAGE (%)

	Height (cm)
	
	

	140-150
	24
	24

	151-160
	56
	56

	161-170
	18
	18

	>171
	2
	2

	Weight (kg)

Pre-pregnancy
	
	

	40-50
	14
	14

	51-60
	27
	27

	61-70
	46
	46

	71-80
	10
	10

	>80
	3
	3

	Pregnancy 
	
	

	40-50
	15
	15

	51-60
	19
	19

	61-70
	43
	43

	71-80
	20
	20

	>80
	3
	3



When the height of the subjects were taken, it was noted that 56 per cent of them belonged to 151-160 height range, while 18 per cent were in the 161-170cm range. Only two per cent of them were above 170cm.


Regarding the weight before pregnancy, 46 per cent of them weighed in the range of 61-70kg and 27 per cent of them were in the range of 51-60kg weight. This data indicates that before pregnancy itself, they were overweight for their height.


When screened for weight during pregnancy, it was observed that majority of the subjects (23 per cent) weighed between the range of 61-70kg, followed by 20 (20 per cent) of them who weighed 71-80kg. Only three (3 per cent) of them weighed above 80 kg. Majority of them had appropriate weight gain for pregnancy.


The data collected revealed that majority of the families (90 per cent) were living in nuclear family system and the remaining (10 per cent) only were living in joint family system.

C.
DIETARY PATTERN AND NUTRITIONAL STATUS OF THE 
SELECTED DIABETICS

Table III and Figure I present the dietary pattern of selected diabetics.

TABLE III
DIETARY PATTERN OF THE SELECTED DIABETICS

	TYPE OF DIET
	NUMBER
	PERCENTAGE (%)

	Vegetarian
	17
	17

	Non-vegetarian
	83
	83

	Ova vegetarian
	-
	-



The study of the dietary pattern of the diabetics revealed that only 17 per cent consumed vegetarian type of food. The majority of the diabetics (83%) preferred non-vegetarian foods in their diet.


Research by Zang (2006) has proved that diets high in fibre (cereals, fruits, vegetables) and low glycemic index is good for diabetics, but the present data shows that an awareness education is needed to the diabetics to bring dietary modification in their food habits.


Regarding meal consumption pattern about 97 per cent of women consumed three meals per day, followed by a minimum of two per cent diabetics following a diabetic diet (i.e.) they had more than three small frequent meals in a day.


Table IV and Figure II represents the details regarding the aversion of foods during pregnancy.

TABLE IV
DETAILS REGARDING AVERSION OF FOODS DURING PREGNANCY

	DETAILS
	NUMBER
	PERCENTAGE (%)

	Aversion of foods
	
	

	Yes
	41
	41

	No
	59
	59

	If yes, 

Type of foods avoided
	
	

	Fried foods
	18
	44

	Sweets
	10
	24

	Others
	13
	32


Figure 1 and 2


From the table, it is evident that 59 per cent of the pregnant women did not have any aversion towards any type of foods followed by 41 per cent of them who had aversion towards certain type of foods.


Among the 41 women who had aversion for foods, 44 per cent of them had an aversion towards fried foods which shows that there would be occurrence of discomforts like nausea and indigestion when fried foods are taken during pregnancy, followed by 32 per cent for other foods and a minimum of 24 of them had aversion towards sweets.

Majority of women (88 per cent) consumed 6-8 glasses of water daily, while only 12 per cent of women had 4-5 glasses of water daily.

Table V and Figure III presents the data on the complications prevalence during gestational diabetes mellitus.

TABLE V

COMPLICATIONS PREVALENT DURING GESTATIONAL DIABETES MELLITUS

	DETAILS
	NUMBER
	PERCENTAGE (%)

	Presence of complications
	
	

	Yes
	76
	76

	No
	24
	24

	Type of Complications*
	
	

	Hypertension
	20
	26

	Constipation
	8
	11

	Edema
	9
	12

	Morning sickness
	36
	47

	Heart burns
	14
	18

	Nausea
	16
	21


  
    * Multiple responses
Figure 3


The above table illustrates that 76 per cent of them had complications during pregnancy. Among 76 per cent, majority of them (47 per cent) suffered from morning sickness, followed by nausea. Around 26 per cent had hypertension and a very few had constipation and heart burn.


Florence et al. (2000) opine that hypertension is found to be one of the complication associated with gestational diabetes.

Table VI shows the pregnancy period of diabetics.

TABLE VI

PREGNANCY PERIOD OF THE DIABETICS

	DETAILS
	NUMBER
	PERCENTAGE (%)

	Period of pregnancy
	
	

	1-3 months
	33
	33

	4-6 months
	38
	38

	7-9 months
	29
	29

	Diabetes during first pregnancy
	
	

	Yes
	11
	31

	No
	25
	69



From the table, it is evident that 38 per cent were in the second trimester of their pregnancy while 29 per cent of them were in their last trimester and 33 per cent were in first trimester.


Majority (53 per cent) of diabetics were in their first pregnancy, followed by 36 per cent of the women were carrying their second child. Very few were in third and fourth pregnancy as their first two pregnancies were spontaneously aborted.


Zargar et al. (2002) opine that the occurrence of gestational diabetes in third and fourth pregnancy was due to the occurrence of previous spontaneous abortions.


Among 36 per cent of the women who were in their second pregnancy, 11 per cent of them had gestational diabetes in their first pregnancy also, while 25 per cent did not have gestational diabetes during first pregnancy.

Table VII portrays the data on the pattern of inheritance or family history of diabetes mellitus.
TABLE VII
FAMILY HISTORY OF THE SELECTED DIABETICS

	DETAILS
	NUMBER
	PERCENTAGE (%)

	No family history of diabetes 
	49
	49

	Presence of family history
	51
	51

	Father
	18
	35

	Mother
	18
	35

	Both parents
	10
	20

	Grand parents
	5
	10



Regarding the family history, it was inferred that the majority (51 per cent) of the diabetic pregnant women had a family history of diabetes mellitus, with either father or mother being diabetic.


Ajay et al. (2008) have indicated that family history plays an important role in developing diabetes.

 
Eighteen per cent of the pregnant women who had family history of diabetes mellitus had either their father or mother affected by this disorder and 10 per cent had the history of diabetes in both their parents. A minimum of five per cent had the disorder inherited from grand parents.


Table VIII elicits the details of diagnosis of gestational diabetes.

TABLE VIII

DIAGNOSIS OF THE GESTATIONAL DIABETES

	MONTHS
	NUMBER
	PERCENTAGE (%)

	1-3 months
	45
	45

	4-6 months
	40
	40

	7-9 months
	15
	15



From the table, it is clear that 45 per cent of the pregnant women were diagnosed with gestational diabetes in first trimester, followed by 40 per cent of them diagnosed during the second trimester and the least (15 per cent) of them diagnosed in the third trimester.

Table IX portrays the blood glucose level of the selected diabetics.

TABLE IX
BLOOD GLUCOSE LEVELS IN THE SELECTED DIABETICS
	DETAILS
	NUMBER
	PERCENTAGE (%)

	Fasting glucose level (mg/dl)
	
	

	( 100
	58
	58

	101-150
	39
	39

	151-200
	1
	1

	210-250
	2
	2

	Post prandial glucose level (mg/dl)
	
	

	(100
	46
	46

	100-150
	41
	41

	151-200
	8
	8

	201-250
	4
	4

	251-300
	1
	1



Majority of the pregnant women (i.e) 58 per cent had their fasting blood glucose level less than 100mg/dl, followed by 39 per cent of women with their blood glucose levels between 101 and 150mg/dl. Only a few had their blood glucose level in the higher range between 151 and 250mg/dl.


The study done by Kro et al. (2008) revealed the fact that women were aware of ill-effects and complications arising out of diabetes mellitus and therefore had their blood glucose level under control.


Forty six per cent had their post prandial blood sugar levels in the range between 101 and 150mg/dl, while 41 per cent of the women had their post prandial blood glucose between 151 and 200mg/dl, which again reflected normality in accordance with the fasting glucose level.

D.
DEVELOPMENT OF SOFTWARE FOR GESTATIONAL 
DIABETES MELLITUS

The software developed for gestational diabetes mellitus was very informative about diabetes mellitus and interactive. It was developed using HTML and Visual Basic.


There were many links which explained about gestational diabetes mellitus.


The first link was about pregnancy which explained period of pregnancy and foetal growth. The foetal growth is divided into many stages right from eighth week to the 40th week. Rapid changes occur in the foetus during this period which includes development of external and internal organs and organ system (Screen Shot IV).

The next link (Screen shot V) describes about the nutrients to be taken during pregnancy. The recommended dietary nutrient intake allowance was stressed.


The nutrients like calcium, iron, folic acid, iodine are important for the foetal organ systems development. Energy and protein needs are augmented to fulfill the needs of mother and foetus during pregnancy. These information helped the pregnant women to modify their diet according to the needs.


In the developed software, the third link (Screen shot VI) gave details about diabetes mellitus and its types. This helped the subjects to learn about the condition they are suffering in a more detailed way and hence gain their knowledge to a great level.
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Gestational diabetes mellitus and its types were explained in the software in simple language which provided a clarity for the women about metabolic disorder.


The other details which were included in the software were the methods of screening for gestational diabetes mellitus (Screen Shot VII). There are two methods of screening which was discussed namely, 75g oral glucose tolerance test and 100g oral glucose tolerance test.


The next link (Screen Shot VIII) had details about the consequences of GDM on mother and foetus which created awareness among the future mothers the need to maintain blood glucose levels inorder to give birth to a healthy baby.


The consequences faced by the mother due to GDM are hypoglycemia, hypertension, development of type II diabetes, premature birth and caesarean delivery. The consequences for the foetus include macrosomia, hyperbilirubinemia, hypoglycemia, polycythemia and congenital abnormalities ((Screen Shot IX).


Diet plays an important role in the management of gestational diabetes mellitus. The importance of diet was illustrated using diabetic food pyramid (Screen Shot X).
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The recommended energy intake for gestational diabetes mellitus is 1800-2000Kcal. The menu given was planned in order to distribute the calories and carbohydrates throughout the day to maintain blood glucose level within normal limits. Spreading of calories over three small meals and two to three snacks/day. The spreading of meals helps in distributing the calories equally over the day.


The food pyramid acted as a tool to explain the foods included liberally, moderately and foods to be included in smaller quantities. 


A sample menu plan (Screen Shot XI) was also given as an example for the easy understanding of the principles of diet plan.  

E.
EVALUATION OF IMPACT OF NUTRITION EDUCATION


Table X and Figure IV gives the details about the mean scores obtained before and after education using software. 

TABLE X

MEAN SCORES OBTAINED BEFORE AND AFTER EDUCATION USING SOFTWARE
	
	BEFORE EDUCATION

Mean ( SD
	AFTER EDUCATION

Mean ( SD
	‘t’ VALUE

	N = 50
	50.32 ( 2.25
	98.98 ( 0.28
	22.67**


** - Significant at one per cent

From Table X, it is evident that the mean scores obtained by the diabetes before education was 50 per cent and the mean scores increased to 98.98 per cent after education using the developed software.

The questions included were regarding nutrition during pregnancy, causes and consequences of gestational diabetes and so on.. Statistical analysis with reference to gestational diabetic women revealed a significant increase at one percent level between the initial and final values.

From the results, it can be inferred that nutrition education through the developed software had a positive impact on the nutritional knowledge of selected gestational diabetics. 
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Figure 4
5.  SUMMARY AND CONCLUSION


The present study entitled “Development and evaluation of software for gestational diabetes mellitus” is summarized as follows.


Pregnancy is a natural phenomenon during which women encounter changes for a better nutrition of the child. Gestational diabetes mellitus is one of the complications which occur during pregnancy which has certain consequences on mother and foetus.


Nutrition education is an integral way to impart knowledge to the public. Nutrition education plays an important role in developing maternal and child nutrition for a better living.


Computers have a key role to share in every field. Its contribution is important in the field of nutrition.

A total of 100 pregnant women suffering from gestational diabetes were selected from a diabetics centre and a maternity hospital located in Chennai city based on co-operation and support provided by pregnant women and doctors respectively. Dietary pattern of selected gestational diabetics was elicited by administering an interview schedule.


A software was developed to impart nutrition education on pregnancy, nutritional requirements during pregnancy, diabetes mellitus, gestational diabetes mellitus, management of gestational diabetes, foods to be included and avoided for gestational diabetes mellitus with a sample menu was imparted to gestational diabetics. The impact of software was evaluated using the same questionnaire which was administered to evaluate the knowledge of the subjects before education.


The salient findings of the study are as follows :

· The distribution of gestational diabetics according to age group revealed that majority (51%) of them were in the age group of 26-30 years and only 32 per cent of them were in the age group of 20 to 25 years. 

· Regarding the activity pattern, it was evident that all the hundred women surveyed were sedentary workers.
· Majority of them (46%) weighed in the range of 61-70kg followed by 27 per cent of them who weighed in the range of 51-60kg.
· Of the 100 pregnant women 83 per cent of women consumed non-vegetarian foods, while 17% of them preferred vegetarian foods.
· Most of them (59%) did not have any aversion towards any type of foods and 41% of them had aversion for foods like fried foods, sweets and other types of foods.
· Thirty eight per cent of women were in second trimester of their pregnancy and 33 per cent were in first trimester.
· Fifty three per cent were in their first pregnancy while 36 per cent of pregnant women were carrying their second child.
· Among 36 per cent of women who were in send pregnancy, 11 per cent of them had gestational diabetes in their first pregnancy.
· Regarding the family history of diabetes, 51% of them were having diabetes in their family.
· Forty five per cent of the pregnant women were diagnosed with gestational diabetes mellitus in first trimester, while 40 per cent of them were diagnosed in second trimester.
· Around 58 per cent had their fasting blood glucose level less than 100mg/dl followed by 39% of the women with the blood glucose levels between 101 and 150mg/dl.
· The software was developed for nutrition education using HTML and Visual Basic.
· The nutritional knowledge assessed before education using software revealed that there was lack of knowledge regarding gestational diabetes.
· The statistical analysis interpreted after imparting education with the developed software revealed that there is a gain in knowledge of the subjects at 98 per cent level.  
· The conclusion is that the software developed for nutrition education had an impact on knowledge of the target group. 
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APPENDIX I

INTERVIEW SCHEDULE TO ASSESS THE DIETARY PATTERN OF GESTATIONAL DIABETICS
A.
SOCIO-ECONOMIC PROFILE

1.
Name of the subject


:

2.
Age




:

3.
Educational qualification

:

4.
Type of activity


:

5.
Height (in cms)


:

6.
Weight (in kg)





Pre-pregnancy


:


Present



:

7.
Type of family


:
( Joint
( Nuclear

B.
DIETARY PATTERN (Please tick)

1.
Are you a 


( Vegetarian
( Non-vegetarian

( Vegetarian but eat egg

2.
How many meals you take for a day ?


( Two
( Three


( Four

3.
Do you have any aversion towards certain type of foods ?


( Yes
( No


If yes, which type of food ?


( Fried foods
( Sweets


( Others

4.
How many glasses of water you take daily ?


( 2-3 glasses
( 4-5 glasses

( 6-8 glasses

5.
Do you have any complications other than diabetes ?



( Yes
( No


If yes,


( Hypertension
( Constipation

( Edema


( Morning sickness
( Heart burn

( Nausea

C.
DETAILS REGARDING PREGNANCY

1.
Pregnancy period

:

2.
Order of pregnancy

:

3.
By which month did you diagnose gestational diabetes ?

4.
If second pregnancy, were you diabetic during first pregnancy ?


( Yes
( No

5.
Do your parents suffer from diabetes mellitus ?


( Yes
( No


If yes, 


( Father
( Mother


( Both

6.
Fasting blood sugar


Post prandial blood sugar
:


Urine blood sugar

:

APPENDIX II
QUESTIONNAIRE TO ASSESS THE KNOWLEDGE OF GESTATIONAL DIABETICS

1.
Name of the subject


:

2.
Age




:

PLEASE TICK THE CORRECT ANSWER

1. Which organ holds the fetus during pregnancy ?


( Uterus
( Ovary


( Fallopian tube

2. What is the span of pregnancy ?


( 200 days
( 360 days


( 280 days

3. What is the extra allowance of energy given to pregnant mothers ?


( 100 KCal
( 500 KCal

( 300 KCal

4. Which nutrient is needed for the development of bone and teeth of the baby?


( Iron
( Calcium


( Protein

5. Which nutrient is needed for the nervous system development ?


( Iron
( Vitamin


( Folic acid

6. The nutrient responsible for brain development of fetus is 


( Iron
( Iodine


( Folic acid

7. Which nutrient help in the formation of red blood cell in the foetus ?

( Iron
( Protein


( Calcium

8. What is diabetes mellitus ?


( A disease
( A disorder

9. Which form of nutrient is not utilized property in diabetes mellitus ?


( Fat
( Protein


( Carbohydrate

10. Which hormone fails in its action during diabetes?


( Insulin
( Oestrogen

( Thyroid

11. What is gestational diabetes mellitus ?


( Diabetes during old age


( Diabetes during pregnancy


( Diabetes during childhood

12. What are the factors considered as the cause of gestational diabetes ?


( Obesity
( Heredity


( Age


( Sedentary lifestyle




( Poor eating habits


( Less physical activity



( All of the above

13. What is done to diagnose gestational diabetes ?


( Ultra sound scan
( Glucose tolerance test

( X-ray

14. Is exercise advised to gestational diabetics ?


( Yes
( No

If yes, what type of exercise ?

( Heavy exercise
( Light exercise

15. For how long one should exercise during pregnancy ?


( 20 minutes
( 1 Hour


( 2 Hours

16. What is the use of exercise of gestational diabetes ?


( Better utilization of insulin


( Fetal growth

17. Which organ in human body produces insulin ?


( Pancreas
( Liver


( Uterus

18. Which condition during pregnancy is related to gestational diabetes ?


( Constipation
( Hypertension

( Edema

19. By which trimester gestational diabetes is diagnoses ?


( First trimester
( Second trimester
( Third trimester

20. Is there any chance for the mother to develop diabetes mellitus later in life ?


( Yes
( No

21. What is macrosomia ?


( Large baby for gestational age

( Small baby for gestational age

22. What is hypoglycemia ?


( Decreased blood pressure

( Increased blood sugar


( Decreased blood sugar

23. Which food is included liberally for diabetes ?


( Roots and tubers
( Green leafy vegetables

( Fruit jucices

24. Which is best form to consume vegetables ?


( Raw form
( Fried form

( Boiled form

25. In which form fruits have to be taken for gestational diabetes ?


( Whole fruits


 ( Fruit juices

APPENDIX III
