
d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 2 5 ( 2 0 1 7 ) 2 0 –2 8
Contents available at ScienceDirect
Diabetes Research
and Clinical Practice

journal homepage: www.elsevier.com/locate/diabres
Health education on diabetes and other
non-communicable diseases imparted to teachers
shows a cascading effect. A study from Southern
India
http://dx.doi.org/10.1016/j.diabres.2017.01.004
0168-8227/� 2017 Elsevier B.V. All rights reserved.

* Corresponding author at: India Diabetes Research Foundation and Dr. A. Ramachandran’s Diabetes Hospitals, 28, Marsh
Egmore, Chennai 600 008, India. Fax: +91 44 42146652.

E-mail address: ramachandran@vsnl.com (A. Ramachandran).
Sundaram Selvam, Narayanasamy Murugesan, Chamukuttan Snehalatha,
Arun Nanditha, Arun Raghavan, Mary Simon, Priscilla Susairaj,
Ambady Ramachandran *

India Diabetes Research Foundation and Dr. A. Ramachandran’s Diabetes Hospitals, Chennai, India
A R T I C L E I N F O A B S T R A C T
Article history:

Received 18 July 2016

Received in revised form

5 November 2016

Accepted 6 January 2017

Available online 17 January 2017

Keywords:

Awareness creation

Diabetes training for teachers

Diabetes education

Non-communicable diseases

Training of students
Aims: The aims were to assess effect of a short training programme on non-communicable

diseases (NCDs), particularly diabetes on school teachers and also on students who were in

turn educated by them. Lifestyle changes made by both groups were assessed 6 months

later.

Methods: Graduate teachers (n = 1017) from 2 districts in Tamilnadu, India were trained

using audio visual aids in batches of 100, on healthy lifestyle practices, prevention and

management of diabetes. Pre and post training knowledge scores were assessed using

questionnaires. Each teacher was requested to impart similar education to 100 high school

students within 3 months. Impact of the training on teachers and students was assessed

using questionnaires 6 months later. Feedback from the students’ parents was also col-

lected.

Results: A total of 1017 teachers (men: 33.8%, women: 66.2%, urban: 68.8%, rural: 31.1%)

were trained. Among them, 651 (men: 31.3%, women: 68.7%) responded for impact evalua-

tion. Changes in knowledge and attitude were reported by 93.7% of teachers. Improvement

in lifestyle of the students was assessed by 587 teachers, 60.4% of the students avoided junk

foods, 57.5% advised their family members on diabetes. Outdoor games were played by

50.8% of the students. Improvement in knowledge, changes in lifestyle and a positive atti-

tude towards health care delivery were achieved among teachers and students through this

training programme.

Conclusions: Significant improvement in health perception among the teachers and stu-

dents occurred even with a short training. It has demonstrated that non-medical personnel

like teachers are efficient in disseminating health information on lifestyle diseases espe-

cially diabetes.
� 2017 Elsevier B.V. All rights reserved.
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1. Introduction This paper describes the training given to teachers to
Diabetes is a global epidemic of the 21st century and it is

increasing rapidly. India has 69.2 million people with diabetes

positioned second among the top 10 countries in the world

with huge numbers of people with diabetes. The number is

expected to increase to 123.5 million by 2040 [1]. Rapid urban-

ization and industrialization have triggered an enormous rise

in the prevalence of the disease. Modernization and adoption

of western culture particularly in the diet pattern is evident

more markedly among the youth and the student population.

Poor dietary patterns and sedentary lifestyle have contributed

significantly to the epidemic of childhood overweight and

obesity [2–6]. Intake of high calorie diet such as pizza, burger,

cola, ice-cream has increased and sedentary behavior has

caused decrease in physical activity [2]. Children spend more

time on computers and watching television which has

resulted in a reduction in exercise and development of over-

weight or obesity [3]. To overcome the adverse effects of

unhealthy lifestyle, there is a need to increase the awareness

about diabetes and other lifestyle diseases. Awareness about

diabetes and its complications are also low even among

persons with this condition [7]. In a population based survey

conducted in Chennai, only 23% of the persons with diabetes,

self reported to have known that diabetes could lead to foot

problems, while only 5.8% knew that it could cause a heart

attack [8].

Therefore there is an urgent need to improve awareness

about diabetes and other non-communicable diseases (NCDs)

among the public, including adolescents and children. Strate-

gies to spread the knowledge need to be worked out to suit

the social and cultural background of the population. To

enhance the quality of health care services in current health

system, the Ministry of Health & Family Welfare, Government

of India had launched in 2008, the National Program for pre-

vention & control of Cancer, Diabetes, Cardiovascular dis-

eases & Stroke (NPCDCS) [9]. This programme has been

implemented in 21 states of India. India Diabetes Research

Foundation (IDRF) was one of the five nodal centers identified

to implement the programme. School based health promotion

activities are also carried out under NPCDCS programme. It is

possible that teachers can impart knowledge among school

children on healthy lifestyle practices, prevention of diabetes

and obesity by educating them on behavioral/lifestyle

changes related to diet and physical activity.

We conducted a short training programme on awareness

of diabetes and other NCDs for school teachers and advised

them to educate students on these aspects. We assessed its

impact on them and among the students. School teachers

were selected from two different locations; Chennai (urban)

and Thiruvallur (peri-urban and rural) districts, in Tamil

Nadu, Southern India. This programme is a step to improve

the awareness and knowledge of school teachers and stu-

dents on diabetes, hypertension and cardiovascular diseases

in urban and rural parts of Tamil Nadu.

Considerable concern exists about the rising prevalence of

type 2 diabetes among adolescents and children, particularly

among the south Asian children [10].
impart health education to school children and also its

impact evaluation both among teachers and children.

The training programme was done with the following

objectives:

1. To educate teachers of high schools in an urban and rural

setting on diabetes and other associated NCDs by conduct-

ing seminars/workshops.

2. To inculcate healthy lifestyle habits in children by focused

education imparted through trained teachers, whereby

NCDs can be prevented or controlled in the population.

3. To evaluate the impact of training among the teachers and

students by assessing improvement in knowledge and ini-

tiating and practicing behavioral changes.

2. Materials and methods

The programme was conducted from August 2012 to Novem-

ber 2013. It was intended to train 1000 high school teachers;

500 teachers each from Chennai and Thiruvallur districts.

Each teacher was instructed to educate 100 high school stu-

dents thereby 100 thousand (1 Lakh) students could be

trained. In turn, each student was expected to impart knowl-

edge to at least two family members.

Permission from the department of school education and

the school authorities were obtained to invite the teachers

for the programme. Batches of 100 teachers were invited

for each training session which lasted for a day from

9 AM to 5 PM. The contents of the training modules (2 in

numbers) are shown in Tables 1 and 2. The faculty con-

sisted of educators and each session lasted for 120 min

with ample time for interaction by the participants. In the

city, the teachers attended the training at the Department

of School Education, state training centre whereas in the

rural areas, the faculty conducted the sessions in the dis-

trict headquarters training centre. During the training ses-

sions, pre and post training knowledge levels of the

teachers on various aspects of diabetes and healthy lifestyle

were assessed using questionnaires. Each teacher was

instructed to educate 100 high school students within a per-

iod of 3 months using the education materials provided by

IDRF. The teachers were also requested to come back to

the training center 3 months later, for an impact evaluation

which was done using a questionnaire. The questionnaire

included particulars on how the training helped them

change their lifestyle by initiating and maintaining healthy

behavior. They are also asked on how many students were

given education, on the number of students who had made

changes in their lifestyle practices including diet and phys-

ical activity, whether their knowledge on diabetes was

shared with their family members and about their partici-

pation in the prevention and awareness of diabetes. These

filled-in questionnaires were returned to the investigators

when the teachers reported for their impact evaluation.

The evaluating team from IDRF had an interaction with

the trained teachers.



Table 1 – Contents included in the training module 1 (basic facts on diabetes).

� Introduction about diabetes
� Burden
� What is insulin, function of insulin in normal and persons with diabetes
� Insulin resistance
� Classification (Type 1, Type 2 and Gestational diabetes)
� Risk factors (modifiable and non-modifiable)
� Symptoms
� Diagnosis of diabetes [WHO diagnostic criteria (OGTT and HbA1c)]
� Complications (acute and chronic)
� Hypoglycaemia and Hyperglycaemia
� Management of hypo and hyperglycaemia
� Long term complications (micro and macro vascular complications)
� Treatment and management of complications
� Prevention
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Figs. 1 and 2 show the details of the teachers’ training and

the impact evaluation of teachers and students respectively.

2.1. Statistical analysis

Mean value and standard deviation of age and years of service

of the participants were calculated. Details of gender, age,

educational qualification, type of school (government or pri-

vate) and geographical distribution of the schools were noted.

For statistical analysis the groups were categorized as urban

and rural (Peri-urban & Rural). Median and inter quartile

range of the pre and post training knowledge scores were

compared using Wilcoxon Signed Rank test. Comparison of

the scores between the urban and rural participants were

done using Mann–Whitney test.

3. Results

In this training programme, 1017 [male 344(33.8%): female

673(66.2%)] teachers participated. Among them 572(56.2%)

were from government and 445(43.8%) were from private

schools. The mean age of the participants was 39.5

± 10.3 years and the mean duration of their teaching experi-

ence was 10.2 ± 8.0 years. All the participants were qualified

with minimum of bachelor’s degree and 786(77.3%) teachers

qualified with master’s degree. Majority of the participants

[700(68.8%)] were from urban and rural [n = 222(21.8%)] areas

and the remaining were from peri-urban areas (9.3%) (Table 3).

Because the small numbers, peri-urban was combined with

rural for analysis.

The teachers’ knowledge on diabetes was assessed using

the same questionnaire before and after the training pro-

gramme. Complete data was available only for 962 of the

1017 teachers trained, the remaining 55 questionnaires that

were incomplete were not taken for the analysis. Knowledge

levels on general awareness, treatment and complications

improved significantly after the training (p < 0.0001) (Table 4).

The median score (inter quartile range) improved on all

aspects both among the urban and rural persons. Post train-

ing score on general aspects improved better among the rural

persons (p < 0.0001). Pre training scores were lower on the

treatment, among the rural group (p < 0.035).
Similarly, the knowledge levels of the students were

assessed by the teacher using the same questionnaire before

and after the education was imparted. Of the expected

100,000 students who received training, only 62,000 question-

naires were returned to the center by the teachers. Of this

only 29,952 questionnaires had complete filled-in data of

the pre and post education sessions and were suitable for

the analysis.

The students knowledge levels on general awareness, risk

factors and management of diabetes improved significantly

after the training (p < 0.0001). The median score (inter quartile

range) improved from 6(3–8) to 8(7–10) in general awareness,

2 (2–4) to 5(3–8) regarding risk factors of diabetes and 3(2–4) to

8(5–11) on the management of diabetes (Table 5).

3.1. Impact evaluation of the teachers training

All the trained teachers (n = 1017) were invited to participate

in an impact evaluation programme. Among them only 651

(64.0%) participants (432(66.4%) from government schools

and 219(33.6%) from private schools) had responded andmost

of them were from the urban areas. There was a predomi-

nance of female teachers 447(68.7%). The distribution of

mean age, qualification, years of service and the geographical

area of those who responded were similar among the respon-

ders and non responders and therefore the numbers of teach-

ers who responded for impact evaluation were representative

of the trained group.

The impact of the training was demonstrated through the

following actions. Maximum number of the respondents

(97.1%) felt the training was useful and effective. It had signif-

icantly improved their knowledge on healthy lifestyle prac-

tices. The training had changed the health perception

among 93.7% of the teachers, 76.3% started practicing healthy

dietary habits, 60.7% had increased their physical activity

levels and 44.2% started doing yoga and meditation (Fig. 3,

Panel 1). Ninety-six percentage of teachers disseminated the

knowledge gained in the training to their colleagues and stu-

dents. Fig. 3, Panel 2 shows the aspects of healthy lifestyle

practices shared with their colleagues. A large percentage of

teachers (82.5%) emphasized on healthy food habits and on

the benefits of improving physical activity (63.6%). Awareness



Table 2 – Contents included in the training module 2 (Healthy lifestyle).

� The changing scenario in communicable and non-communicable diseases in the society
� Various lifestyle factors
� Determinants of healthy and unhealthy lifestyle
� Change in lifestyle (gains and losses)
o Healthy and unhealthy diet
o Physical activity and sedentary lifestyle
o Stress free and stressful life

� Childhood obesity and its epidemic
� Lifestyle modification
� Factors to avoid and to adopt for a healthy lifestyle
� Dietary guidelines (foods to avoid, restrict and include)
� Demonstration of food guide pyramid
� Meal planning
� Obesity and diabetes and other non-communicable diseases
� Exercises (aerobic and anaerobic exercise)and benefits of regular exercise
� Exercise programme (type, intensity, frequency and duration)
� Walking tips
� Stress management
� Prevention of diabetes and other non-communicable diseases through healthy lifestyle

Fig. 1 – Flow diagram showing the details of the teachers’ training programme.
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creation was done by 46.2% and 47.2% on complications of

diabetes.

The teachers were then assigned the task of teaching 100

students each, on prevention and management of diabetes

and also advised the students to share the knowledge with

their parents and family members. Among them, 65.6% of

the teachers emphasized more on reducing use of fats and

fried foods, 59.6% stressed on taking healthy diet, 56.4%
developed positive attitude towards the disease and 53.9%

explained the need for reducing weight or maintaining ideal

body weight and healthy diet principles. Principles of preven-

tion of diabetes were also stressed by 37.4%. The need to have

healthy diet by the students was stressed by 74.2% teachers,

70.8% participants wanted the students to increase physical

activity and 52.8% felt the need to create awareness on

healthy life among the students and their families.



Each of the 1000 teachers trained by IDRF educates 100 
students (n= 100000), using education materials provided by 

IDRF

Pre-Training assessment of the students’ knowledge 
on diabetes by the teacher using questionnaire

Interactive education session by each teacher for 120 minutes 

Post- training knowledge assessment of the students 
by the teacher using the same questionnaire

Each student was instructed to impart their 
knowledge with their family members 

(ie 100 thousand families)

Impact of training- Students (n= 29952)
Impact evaluation of the students’ knowledge, attitude and behavior were self 
reported by the students on a questionnaire supplied through the teachers, 3 months 
following the educational session.

Impact of training- Teachers (n=651)
All the trained teachers were called back 3 months later to assess the impact of the 
training, of which only 651 responded.  
They returned the pre and post knowledge questionnaires of trained students and also 
submitted their assessments of the behavioral changes made by the students.

Fig. 2 – Flow diagram showing the impact evaluation of the students and teachers.

Table 3 – Demographic characteristics of the trained teachers and those who responded for the impact evaluation.

Variables Training n = 1017 Impact evaluation n = 651

n % n %

Gender
Male 344 33.8 204 31.3
Female 673 66.2 447 68.7

Qualification
Degree-1 (UG/PG) 117 11.5 72 11.0
Degree-2 (1 + B.Ed., M.Ed) 786 77.3 502 77.2
Degree-3 (2 + M.Phil, PhD) 114 11.2 77 11.8

School
Government 572 56.2 432 66.4
Private 445 43.8 219 33.6

Geographical area
Urban 700 68.8 431 66.2
Peri-urban 95 9.3 53 8.1
Rural 222 21.8 167 25.7

Mean ± SD
Age (years) 39.5 ± 10.3 41.6 ± 8.5
Years of service 10.2 ± 8.0 10.7 ± 7.7
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Table 4 – Distribution of knowledge scores of the teachers before and after the training programme.

Module General Treatment Complications
Maximum scores 20 9 10

Pre-training Post-training Pre-training Post-training Pre-training Post-training

Total (n = 962) 16 (13–18) 18 (16–20)* 5 (4–6) 6 (5–7)* 6 (4–7) 7 (5–7)*

Male (n = 327) 15 (12–17) 18 (15–19)* 5 (3–6) 6 (5–7)* 5 (4–6) 6 (5–7)*

Female (n = 635) 16 (14–19) 19 (16–20)* 6 (4–6) 6 (5–7) 6 (5–7) 7 (6–8)*

Urban (n = 645) 16 (13–18) 18 (15–20)* 6 (4–6) 6 (5–7)* 6 (4–7) 7 (5–7)*

Rural (n = 317) 16 (13–18) 19 (17–20)*,** 5 (4–6)** 6 (5–7)* 6 (4–7) 7 (6–7)*

Scores – Median values (Inter-quartile range).
* Pre-test vs post-test p < 0.0001 (Wilcoxon Signed Rank test).
** Urban vs rural p < 0.035 (Mann–Whitney test).

Table 5 – Knowledge scores at the pre-training and post-
training assessments of the students.

Students (n = 29,952)

Modules (Maximum score) Pre-training Post-training

General (10) 6 (3–8) 8 (7–10)*

Risk factors (9) 2 (2–4) 5 (3–8)*

Management (12) 3 (2–4) 8 (5–11)*

* Pre-test vs post-test p < 0.0001, Wilcoxon signed Rank test.
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A total of 29,952 students provided analyzable data during

their impact evaluation. Junk food was avoided by 60.4% of

the students, 57.5% had advised their family members on dia-

betes. Outdoor games were played by 50.8% of the students

(Fig. 4, Panel 1).

The parents of the students were requested to provide the

feedback on the behavior of the children following the train-

ing. Only 218 parents (33.5%) had responded to the request.

Large percentage (77.1%) of these parents wrote that their

children reduced eating junk food and 41.3% parents said

their children increased the physical activity levels and

27.1% parents reported their children reduced time on watch-

ing television and using computers (Fig. 4, Panel 2).

4. Discussion

This paper describes a newer strategy of imparting health

awareness to large number of school children by training

the teachers. The programme significantly improved the

knowledge of teachers on general facts, treatment and com-

plications of diabetes and other NCDs. Improvement in

knowledge was significant and was observed among both

genders and in urban and rural participants. This could be

due to the fact that all those trained were science graduates

and physical education teachers who were able to clearly

understand the metabolic changes involved in diabetes and

the benefits of healthy diet and increased physical activity.

The session on diabetes, its prevention and management

and healthy lifestyle lasted for 120 min each. Although, the

training programme was conducted for a short duration, it

had beneficial impact on improving knowledge and in creat-

ing interest to disseminate knowledge with their colleagues,
students and family members. This was also evident in an

earlier short term training programme conducted by IDRF

for the primary care physicians in improving knowledge and

in creating enthusiasm to improve diabetes care and aware-

ness [11]. Another programme had also demonstrated the

benefits of short training programme in training primary care

physicians in a community eye screening programme [12].

Majority of the participants considered the training as a

useful programme, which had changed their overall health

perception. Initially the teachers did not consider health care

as an important component in their profession, but after

completion of the training they realized their role in health

care education and also the importance of self-management

and care with regards to NCDs. Many participants felt the pro-

gramme was short and preferred to have a detailed training

on NCDs. They also felt, that the programme should be

extended to non-teaching school staff as well. Majority of

teachers started practicing healthy eating habits and

increased their physical activity levels. Some of them had

started practicing yoga and meditation. All the teachers

shared their knowledge with their colleagues and students.

To disseminate the knowledge gained at the training, the par-

ticipants requested to provide a compact disc containing the

training materials. Interest was evinced by 46.2% in creating

awareness on diabetes. Primary care physicians trained by

IDRF in an earlier training programme also showed keen

interest in enhancing awareness about diabetes among their

teammates, professional associates and the general public

[11]. Teachers stressed the need on reducing fats and fried

foods, and maintaining ideal weight and healthy diet princi-

ples. Maintaining a positive attitude and prevention of dia-

betes were also stressed.

Only 64.0% teachers responded for impact evaluation.

Majority of the participants who responded were from gov-

ernment schools in the urban areas. Few private school teach-

ers had quit their jobs and few government school teachers

were transferred to other areas, and the IDRF team was not

able to communicate with the teachers regarding the impact

evaluation programme. Hence, those teachers were unable

to attend the impact evaluation programme. The mean age,

qualification, years of service and the geographical area of

the teachers who responded were similar among the respon-

ders and non responders and therefore the numbers of teach-

ers who responded for impact evaluation were representative

of the trained group.



Fig. 3 – Impact of the training on the teachers. Panel-1: improvement in lifestyle practices. Panel-2: information shared with

colleagues.
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We were able to motivate the teachers to train their stu-

dents, create diabetes awareness among other teachers and

students. Few physical education teachers had included yoga

practice for their students as part of the physical education

classes. Few teachers who felt the importance, need and

usefulness of the training programme approached IDRF to

conduct a diabetes awareness education programme to

teachers who had not attended the training.

The trained teachers had conducted educational sessions

for high school students using the training materials provided

to them. They emphasized on the ill effects of unhealthy diet-

ary patterns, inadequate physical activity and its association

with metabolic diseases such as diabetes, obesity, and cardio-

vascular diseases. Students were also informed to make

healthy food choices using food pyramid demonstration.

Teachers also provided information on the need and benefits

of increased physical activity especially on aerobic exercises

and hazards of sedentary lifestyle. The students were
encouraged to translate the knowledge gained to improve

their daily lifestyle.

The feedback from the teachers and the students was

encouraging. They had used the knowledge gained to improve

their lifestyle practices. They also disseminated the knowl-

edge on NCDs to their family members, colleagues and

friends.

A similar study in another part of the country demon-

strated that intervention using social cognitive theory signif-

icantly improved the knowledge about diabetes and change in

behavior among school children [13]. The study showed that

teacher led classroom discussions with active youth engage-

ment and peer led health activism lead to sustained health

benefits [13].

Shah et al. conducted a school-based nutritional education

programme on knowledge and behavior in Northern India.

Benchmark assessment of teachers and parents also was

done. The baseline scores of urban Asian children, parents



Fig. 4 – Changes in lifestyle practices of the students. Panel-1: changes in the lifestyle of students as observed by the teachers.

Panel-2: changes in the lifestyle of students as observed by parents.
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and teachers were poor. Following intervention, significant

improvement in the scores improved in children, parents

and teachers [14].

School based interventions have shown some success in

improving energy balance patterns in large group of children

through co-ordinated programmes integrating food service

training and nutrition education, staff training and family

involvement [5]. Such a training venture through the help of

specially educated teachers to create awareness and motivate

young students on healthy lifestyle practices suggested the

feasibility of such an approach.

The outcome of our project indicated that teachers can

also be used as health educators to impart knowledge on

healthy lifestyle to the student community.

The Department of School Education authorities appreci-

ated the need and importance of theprogrammeand extended

their support to facilitate the conduct of this programme.

Major challenges faced in conducting the training programme

were organizing a large number of participants from different

locations of the state, particularly from the rural areas. The

dropout rate of the follow-up assessment was large. This was

particularly due to the unexpected job transfers. However,

the total number being large, the analyzable data gave useful

information on the outcome of the training.
A limitation of the study was that we had no baseline data

on the habits among the teachers or students. The changes

reported are self-reported by the respective groups.

It is generally believed that health care professionals only

are suitable for disseminating knowledge related to health,

but this training programme has demonstrated that non-

medical personnel such as teachers are efficient in dissemi-

nating health information on lifestyle related diseases

especially diabetes. Teachers are one of the most respected

and influential people in the society, especially by the

adolescent age group. Therefore, teachers can be used to

educate, motivate and influence students to follow healthy

lifestyle. Such training programme should be conducted in

other parts of the country and also in other developing

countries. This will have a cascading effect and will penetrate

even in the remote areas where there are limited opportuni-

ties to gain information on healthy habits and practices. This

programme has demonstrated the benefits of health educa-

tion among teachers and students.

Funding

The project was fully funded by the World Diabetes Founda-

tion, Denmark.



28 d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 2 5 ( 2 0 1 7 ) 2 0 –2 8
Conflict of interest

None to declare.

Acknowledgements

We acknowledge the excellent services of the Project

Co-ordinators Mr. K. Siva Prabu and Mr. G. Arulkumar. We

thank Mrs. L. Vijaya for helping in statistical analysis and

secretarial assistance.
R E F E R E N C E S
[1] International Diabetes Federation. IDF diabetes atlas. seventh
ed. Brussels, Belgium: International Diabetes Federation;
2015.

[2] Wasir JS, Misra A. The metabolic syndrome in Asian Indians:
impact of nutritional and socio-economic transition in India.
Metab Syndr Relat Disord 2004;2:14–23.

[3] Misra A, Khurana L. Obesity and the metabolic syndrome in
developing countries. J Clin Endocrinol Metab 2008;93:S9–S30.

[4] Misra A, Singhal N, Khurana L. Obesity, the metabolic
syndrome, and type 2 diabetes in developing countries: role
of dietary fats and oils Review. J Am Coll Nutr
2010;29:289S–301S.

[5] Haire-Joshu, Nanney MS, Elliott M, et al. The use of
mentoring programs to improve energy balance behaviors in
high-risk children. Obesity (Silver Spring) 2010;18(Suppl. 1):
S75–83.

[6] Ramachandran A, Snehalatha C, Yamuna A, Murugesan N,
Narayan KM. Insulin resistance and clustering of
cardiometabolic risk factors in urban teenagers in southern
India. Diabetes Care 2007;30:1828–33.

[7] Murugesan N, Snehalatha C, Shobhana R, Roglic G,
Ramachandran A. Awareness about diabetes and its
complications in the general and diabetic population in a city
in Southern India. Diabetes Res Clin Pract 2007;77:433–7.

[8] Mohan D, Raj D, Shanthirani CS, Datta M, Unwin NC, Kapur
A, et al. Awareness and knowledge of diabetes in Chennai –
the Chennai Urban Rural Epidemiology Study [CURES-9]. J
Assoc Physicians India 2005;53:283–7.

[9] A new initiative for a health nation National Programme for
Prevention and Control of Diabetes, Cardiovascular Diseases
and Stroke (NPDCS). Available at http://mohfw.nic.in/gov%
20websitediabetes.htm. [Accessed 08 September 2011].

[10] Ehtisham S, Barrett TG, Shaw NJ. Type 2 diabetes mellitus in
UK children–an emerging problem. Diabet Med
2000;17:867–71.

[11] Murugesan N, Shobana R, Snehalatha C, Kapur Anil,
Ramachandran A. Immediate impact of a diabetes training
programme for primary care physicians-an endeavour for
national capacity building for diabetes management in India.
Diabetes Res Clin Pract 2009;83:140–4.

[12] Gupta SK, Murthy GV, Dada VK, Sanga L, John N. Training
primary care physicians in community eye health,
experiences from India. Indian J Opthalmol 2002;50:63–8.

[13] Bassi S, Gupta VK, Chopra I, Ranjani H, Saligram N, Arora M.
Novel school-based health intervention program – a step
toward early diabetes prevention. Int J Diabetes Dev Ctries
2015;35:460–8.

[14] Shah P, Misra A, Gupta N, Hazra DK, et al. Improvement in
nutrition-related knowledge and behaviour of urban Asian
Indian school children: findings from the ‘Medical education
for children/Adolescents for Realistic prevention of obesity
and diabetes and for healthy aGeing’ (MARG) intervention
study. Br J Nutr 2010;104:427–36.

http://refhub.elsevier.com/S0168-8227(16)30227-3/h0005
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0005
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0005
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0010
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0010
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0010
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0015
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0015
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0020
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0020
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0020
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0020
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0025
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0025
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0025
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0025
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0030
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0030
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0030
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0030
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0035
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0035
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0035
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0035
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0040
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0040
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0040
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0040
http://mohfw.nic.in/gov%20websitediabetes.htm
http://mohfw.nic.in/gov%20websitediabetes.htm
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0050
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0050
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0050
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0055
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0055
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0055
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0055
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0055
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0060
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0060
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0060
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0065
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0065
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0065
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0065
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0070
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0070
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0070
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0070
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0070
http://refhub.elsevier.com/S0168-8227(16)30227-3/h0070

	Health education on diabetes and other �non-communicable diseases imparted to teachers �shows a cascading effect. A study from Southern India
	1 Introduction
	2 Materials and methods
	2.1 Statistical analysis

	3 Results
	3.1 Impact evaluation of the teachers training

	4 Discussion
	Funding
	Conflict of interest
	Acknowledgements
	References


