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Morbidity and Treatment practices of Childhood Diarrhoeal and Upper Respiratory 

Tract Illnesses in Kurunegala Municipal Council Area, Sri Lanka.  

 
RDUP Sugathapala1, A Balasuriya 2, ST Kudagammana3 and TMSUB Tennakoon4 

 

1Department of Nursing and Midwifery, Faculty of Allied Health Sciences, General Sir John 

Kotelawala Defence University, Sri Lanka 
2 Department of Para Clinical Sciences, Faculty of Medicine, General Sir John Kotelawala Defence 

University, Sri Lanka 
3Department of Paediatrics, Faculty of Medicine, University of Peradeniya 

4Department of Community Medicine, Faculty of Medicine, University of Peradeniya 

 

Abstract 

Diarrhoeal and respiratory tract illnesses cause significant mortality and morbidity in children 

worldwide. Besides mortality and morbidity, these illnesses have a major impact on the psychological 

aspects of the children and the family. This study was performed to find out the treatment practices 

during bouts of diarrhoeal and respiratory illnesses among preschool children in Kurunegala Municipal 

Council area. A descriptive, follow-up design was used. A total of 450 children between 3 to 4 years 

were followed up once in two months for one year to assess the occurrences of diarrhoeal and upper 

respiratory illnesses. The mothers/caretakers of children were interviewed, at each visit and information 

regarding diarrhoeal and upper respiratory illnesses and socio-demographic factors were collected using 

a pre-tested interview schedule. There were 54 and 110 hospital admissions due to diarrhoeal and 

respiratory illnesses, respectively throughout the study period. During diarrhoeal illnesses, “Sought 

treatment from the family doctor” and “Treated with Oral Rehydration Solution” were the predominant 

treatment practices and during upper respiratory tract illnesses, “Sought treatment from the family 

doctor” and “Allowed child to rest at home” were the commonly used treatment practices. Community 

education programs should focus on primary prevention of diarrhoeal and upper respiratory illness and 

implement interactive communication strategies for parents/caretakers to address perceptions and 

misconceptions and facilitate positive change in the household practice on management of diarrheal and 

upper respiratory tract illnesses among preschool children. 

Keywords: Upper respiratory tract illnesses, Diarrhoea, Preschool children, Treatment practices 

 

Introduction 

Acute respiratory infections, diarrheal diseases, and malnutrition are the principal causes of illness and 

death in children in developing countries. Whereas diarrheal diseases and malnutrition have received 

considerable attention, acute respiratory infections have often been ignored until recently. A decrease 

in consistency (i.e. soft or liquid) and an increase of frequency of bowel movements to more than 3 

stools per day have often been used as  a definition of diarrhoea for epidemiological investigations 

(Guerrant et al., 2001). Many developing countries are now recognizing the problem of ARI and are 

seeking ways to deal with it. ARI are usually divided in to two main groups; upper respiratory tract 

infections (URTI) and the lower respiratory tract infections (LRTI). However, a clear cut distinction 

between these two cannot always be made. The upper and lower respiratory tracts are often affected 

simultaneously or consecutively and there are also diffuse forms such as the influenza syndrome (WHO, 

1984). Preschool age is a special period in human ontogenesis. Changes in body size and body 

proportions become slower, while all the organs and systems develop and improve their functioning, 

especially the digestive, respiratory and motor systems (Merkiel and Chalcarz, 2007). Information on 

treatment practices and utilization of health facilities in Kurunegala District, Sri Lanka is scarce, 
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impeding the implementation of effective interventions. This study was performed to explore the burden 

of illnesses among 3 to 4-year-old preschool children and the different treatment practices used by the 

caregivers in Kurunegala Municipal Council area, Sri Lanka. 

Methodology 

This study was a descriptive follow-up study. It was carried out at registered preschools in Kurunegala 

Municipal Council area, Sri Lanka from January 2016 to February 2017. All the preschool children age 

between 3 to 4 years and their parents/ guardians from registered preschools in Kurunegala Municipal 

Council area were invited to participate in the study. The number of preschool children was 

approximately 500. The study received the approval by the institutional ethical review committee of 

Faculty of Medicine, University of Peradeniya. In the first stage of the research, the participants were 

recruited after taking the informed written consent from the parents/guardian. Interviewer-administered 

pretested questionnaire was used to collect information regarding the occurrences of diarrhoeal and 

upper respiratory tract illnesses and treatment practices. The diagnostic criteria for respiratory illnesses 

derived from paediatric national guidelines by the Ministry of Health care and Nutrition, Sri Lanka was 

used to prepare the interviewer administered questionnaire. The interviews were conducted to gather 

data regarding the bouts of illnesses during the preceding two months, treatment practices, home 

remedies and self-medication at the end of 2nd,4th, 6th, 8th, 10th and 12th months by means of face to face 

interviews during the first contact at the preschool. Telephone interviews were used thereafter when it 

was impossible to interview them in the preschool. Data collection was done by the principal 

investigator and another four trained data collectors. The Statistical Package for Social Sciences (SPSS) 

version 16.0 has been used to analyse data. 

Results   

Out of the total 500 children eligible, 450 children and their parents/ guardians were fully enrolled in 

the study. Causes for dropouts were not giving the consent, resign from the preschool and loss to follow-

up for consecutive visits. Thus, an overall response rate of 90.0 % is achieved. There were 54 hospital 

admissions due to the diarrhoeal illnesses throughout the study period. A total of 351 episodes were 

recorded during the annual follow-up of the cohort. Thus, an attack rate of 0.78 episodes/ child/year 

was calculated. 

 

Figure 1. Two monthly episodes of URTI among the 450 cohort of children 

At the household level, the choice of care given to the young child is mainly determined by the 

perception of illness by the caregiver. Care-seeking patterns may have evolved over the centuries, but 

it is complex mix of dynamics that has been the subject of many an enquiry. Caretakers were asked 
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about their actions when the child was suffering from diarrhoeal illness. It was revealed that they have 

more than one alternative/action (Table 1). 45.8% of them sought treatment from the family doctor 

during the first visit. More than 50% of them have gone to the family doctor at the subsequent visits. 

Percentage of children who sought treatment from the consultant were 31.2% at the baseline and 30.2%, 

35.6%, 33.8%, 36.5% and 42.0% at the follow up visits respectively. Children were kept home and 

treated with Oral Rehydration Solution (ORS). More than 50% of children have been given ORS during 

the follow up visits except at the baseline and it was 47.9%. Care seeking patterns were not associated 

with the parents’ level of education. (P> 0.05) 

Table 1. Care - seeking patterns during diarrhoeal illnesses 
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N (%) N (%) N (%) N (%) N (%) N (%) 

Admitted to the 

Hospital 
11 (22.9) 13 (20.6) 12 (20.3) 07 (10.3) 06 (9.5) 05 (10.0) 

Sought treatment 

from the family 

doctor 

22 (45.8) 43 (68.3) 34 (57.6) 38 (55.9) 39 (61.9) 31 (62.0) 

Sought treatment 

from the 

consultant 

15 (31.2) 19 (30.2) 21 (35.6) 23 (33.8) 23 (36.5) 21 (42.0) 

Kept home and 

treated with ORS 
23 (47.9) 47 (74.6) 45 (76.3) 53 (77.9) 51 (81.0) 39 (78.0)  

 

There were 110 hospital admissions due to the respiratory illnesses throughout the study period. Figure 

2 depicts the number of episodes of URTI during each six visits. A total of 745 episodes were recorded 

during the annual follow-up of the cohort group (450 children). Thus, an attack rate of 1.65 

episodes/child/year was calculated. Occurrence of URTI didn’t show a seasonal variation.  

 

Figure 2. Two monthly episodes of URTI among the 450 cohort of children 

We studied the care-seeking behaviour of 450 parents in this study and the results are depicted in Table 

2. According to the results in almost all six visits it was found that the most common care-seeking 

behaviours are sought treatment from the family doctor and allowed the child to rest at home.  

Table 2. Care - seeking patterns during URTI 

 

147

115
133

120 117 113

0

20

40

60

80

100

120

140

160

N
o

. o
f 

Ep
is

o
d

es

URTI Episodes



Papers  of Fourth International Conference on Global Public Health 2018 (ISBN 978-955-4543-43-0) 

 

9 
 

 

 

0
2

 m
o

n
th

s 

( 
n

 =
 1

4
7

 )
 

0
4

 m
o

n
th

s 

( 
n

 =
 1

1
5

 )
 

0
6

 m
o

n
th

s 

( 
n

 =
 1

3
3

 )
 

0
8

 m
o

n
th

s 

( 
n

 =
 1

2
0

) 

1
0

 m
o

n
th

s 

( 
n

 =
 1

1
7

 )
 

1
2

 m
o

n
th

s 

( 
n

 =
 1

1
3

 )
 

N (%) N (%) N (%) N (%) N (%) N (%) 

Admitted to 

the Hospital 
12 (8.2) 19 (16.5) 29 (21.8) 16 (13.3) 14 (12.0) 20 (17.7) 

Sought 

treatment 

from the 

family 

doctor 

86 (58.5) 62 (53.9) 67 (50.4) 57(47.5) 54 (46.2) 50 (44.2) 

Sought 

treatment 

from the 

consultant 

58 (39.5) 42 (36.5) 51 (38.3) 51 (42.5) 40 (34.2) 39 (34.8) 

Allowed 

child to rest 

at home 
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According to the results in each visit the caregivers used to administer self-prescribed western 

medicines to their ill child. It was revealed that the percentage for each consecutive visit are 68.0%, 

55.7%, 63.9%, 55.0%, 53.8% and 62.8% respectively as shown in Figure 3. 

 

 
 

Figure 3. Usage of self-prescribed western medicine for URTI 
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home remedies which they are using, and the results are summarized below in Table 3. Most widely 
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steamed air is also beneficial in the home treatment of Upper Respiratory illnesses and it was the 
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relieve throat discomfort, less than 40% of caregivers had followed it. There was no relationship 

between the use of home remedies and the parents’ level of education or occupation. 

 

Table 3. Types of Home remedies used during URTI 
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N (%) N (%) N (%) N (%) N (%) N (%) 

Gargled with 

salt water 
 

23 (28.0) 20 (29.0) 17 (25.8) 24 (36.9) 18 (28.6) 23 (33.3) 

Steam 

inhalation 
 

48 (58.5) 32 (46.4) 31 (47.0) 38 (58.5) 29 (46.0) 34 (49.3) 

Offered a 

glass of 

coriander 

drink 
 

38 (46.3) 41 (59.4) 34 (51.5) 34 (52.3) 46 (73.0) 43 (62.3) 

Offered a 

glass of 

herbal drink 
 

23 (28.0) 29 (42.0) 25 (37.9) 20 (30.8) 27 (42.9) 26 (37.7) 

Offered a 

glass of 

lemon juice 

24 (29.3) 24 (34.8) 26 (39.4) 22 (33.8) 23 (36.5) 28 (40.6) 

 

 

Discussion 

It was identified that on most of the occasions children sought treatment from the family doctor and 

also majority of them were kept home and treated with ORS during diarrhoeal illnesses. Sri Lanka 

Demographic and Health Survey (SLDHS) 2006-2007, revealed that 66.8% of children were given oral 

rehydration therapy during diarrhoeal episodes. A study explored the contributors to care-seeking 

choices in Cross River State, Nigeria on caregivers of children aged 0-59 months in 1240 randomly 

selected households. Care was given at home (50.4%, n=142; as recommended), at the health centre 

(27%, n=76), and at the local drug store (19.1%, n=54). Main reasons for care sought were health 

education (31.9%, n=94), treatment cost (18%, n=53), and experiences (16.6%, n=49). Choice of 

treatment was only associated with area of residence. Influences of care-seeking behaviour, especially 

for childhood diarrhoea, are complex and need to be better understood to encourage enhanced care for 

young children with diarrhoea (Ekpo, 2016). 

 

A descriptive study was conducted at the University Paediatric Unit, Colombo North Teaching Hospital 

during 2010 and 2011 have shown that the incidence of upper respiratory tract illness of preschool 

children as 27.4%. Furthermore, the study has concluded that the admissions due to respiratory diseases 

peaked in June and admissions due to respiratory diseases in children accounted for nearly 20% of all 

indoor morbidity. (Karunasekara et al., 2014) According to a 12-month prospective study conducted at 

Delhi in 2014 revealed that the annual combined incidence of all types of ARI was 7.9 episodes/100 

child-weeks (Walke et al., 2014). Similar study done on acute respiratory infections among under-five 

age group children at urban slums of Gulbarga City.  A total of 367 episodes were recorded during the 

annual follow-up of the cohort group (112 children). Thus, an attack rate of 3.27 episodes per child per 

year was calculated. It is evident from that monthly episode of ARI show a distinct seasonal variation. 

A large number were concentrated during the winter months (Ramani et al., 2016). The higher URTI 

attack rate in our study could be because of prevalent environmental factors such as air pollution, and 

the localities being densely populated. The second objective of our study was to identify the signs of 
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URTI which are common among preschool children. According to the results most of the children had 

runny nose which was the common sign of URTI among the study sample. A Cross-sectional survey 

was conducted in this urban slum of Trans-Yamuna, covering 1307 under-5 children have shown that 

though aware of danger signs of acute respiratory tract infections, care takers were still seeking medical 

advice for mild cases of ARI and doctors were prescribing drugs (Gupta et al., 2007). A study of 

mothers' knowledge, attitudes and practices regarding ARI in their children aged less than 5 years was 

conducted in an urban Ghanaian population. One hundred and forty-three women traders were 

interviewed in open air markers in Kumasi, Ghana. Based on Western standards, there was a poor 

maternal understanding of the aetiology of ARI. A variety of herbal and home care therapies, including 

some which have potentially harmful effects, were routinely employed for the prophylaxis and 

treatment of ARI. These findings support the need for an ARI health education programme in Ghana 

(Denno et al., 1994). 

Conclusion 

 

The variation in the incidence of URTI reported between ours and other studies could be due 

to the relative difference in the definition of URTI. In our study, an episode of URTI was 

defined by the existence of at least one symptom. This study shows irrespective of the disease 

the parents were tend to meet their family practitioner and home care using variety of home 

remedies. The results of this study have shown that more work needs to be done in establishing 

determinants of treatment practices for childhood diarrhoeal and upper respiratory tract 

illnesses.   
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Tuberculosis epidemiology among internally displaced population of Sindupalchowk 

district, Nepal 

Bijay Maharjan1,2, Ram Sharan Gopali2 

1 Central Department of Population Studies, Tribhuvan University, Nepal 

2 Japan-Nepal Health and Tuberculosis Research Association (JANTRA) 

Abstract 

The study aims to describe characteristics of the internally displaced population (IDP), identify 

presumptive tuberculosis (TB) patients based on the occurrence of signs and symptoms and risk factors, 

and assess the burden of TB. It is a descriptive cross-sectional study using data generated during TB 

screening activities implemented in Sindupalchowk district. The sample size of the study was 3,390. 

Almost 51 percent were females and 49 percent males. Around 80 percent were Janajatis and agriculture 

was the main occupation. The average household size was 3.5. About 57.4 percent of IDP camps were 

located in rural areas. Around 60.4 percent were living in temporary settlements of tin and remaining 

in makeshifts. Approximately 58 percent used bio fuel, while 42 percent used gas/stove for cooking. 

The study indicates 0.1 percent had HIV infection and 0.7 percent had diabetes. About 9.1 percent were 

identified as presumptive TB cases and 71.1 percent had their sputum test and 2.7 percent were 

diagnosed as TB patients. The prevalence of TB was 295 per 100,000 populations. Females have 0.119 

times lesser probability of having TB. People in urban camps were 1.71 times greater risk of active TB.  

Vulnerable and risk groups were 7.57 and 6.17 times higher probability of developing tuberculosis. The 

living conditions and presence of risk factors make the population more vulnerable for TB infection 

and develop active TB.  

Key Words:  Tuberculosis, Epidemiology, Internally, Displaced 

Introduction 

Displaced people are at increased risk of tuberculosis (TB). They suffer from malnutrition and other 

morbidities, can also weaken their immune system  along with that the congested and despicable living 

conditions in the IDP camps facilitate the transmission of TB infection (WHO 2017).  

Disaster induced displacement has a upward trend in Nepal (Khatiwada 2012). The earthquake of April 

2015 was responsible for the displacement of 58,689 people from 11,703 households who were living 

in 120 IPD camps in 13 districts of Nepal (IOM 2015).  From a national perspective, the overall burden 

of TB among the displaced is unknown in Nepal. This study aims to describe characteristics of the IDP, 

identify presumptive TB cases based on the occurrence of sign and symptoms, and assess the risk factors 

and burden of tuberculosis among the IDP.  

Methods and Materials 

The study was conducted in the Sindupalchok district, which is a medium TB burden district of Nepal 

(NTC 2015). It was selected for the study because it is one of the severely earthquake affected district 

and has a large number of the internally displaced population (PDNA 2016). The study populations are 

people living in temporary settlement and makeshift in a specified area in the group of more than 20 

households. The study includes people living in 13 IDP camps located in 11 village development 

committee of the district where TB screening was carried out by Japan-Nepal Health and Tuberculosis 

Research Association (JANTRA) in collaboration with the International Organization for Migration 

(IOM) from the period of October 2015 to March 2016.  All the household members who were included 

in the TB screening program were included in the sample. The total sample size of the study is 3,390.  

Trained female community health volunteers visited each household, did face to face interview with 

household head, and fill up the TB screening form to collect information on demographic and social 
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variables, presence of TB sign and symptoms and risk factors. The person with cough for more than 2 

weeks or any TB sign and symptoms along with one of the risk factors for TB was considered as 

presumptive TB cases. The early morning sputum of the presumptive TB case was collected and 

transported using a sample courier mechanism and tested on Gene Xpert machines. Data on sputum test 

and diagnosed TB patient was compiled from the lab report.  

Descriptive statistics are used to describe or summarize independent variables. The incidence rate of 

tuberculosis was calculated from displaced population. Inferential statistics are used to test the 

hypothesis and compare proportions of study variables. Logistic regression is used to predict changes 

the dependent variable with a unit change in various independent variables. Ethical approval has been 

obtained from the ethical review board of the Nepal Health Research Council (NHRC), prior to the start 

of the study. 

Result and Discussion 

Age and sex distribution of internally displaced population 

The population pyramid shows the glance of population distributions of the IDP. The base of the 

pyramid is not wide showing decreasing fertility. However, when we add the percentages of three lowest 

age groups, it is around 25%, which indicates huge bulge of the younger population. In fact, the 

proportion of population narrow downs after the age group of 15-19 for both gender and expands to a 

greater extent from the age group of 60-64 and 65 above.  About 12% of the above 60 years are living 

in the IDP sites. There is a low proportion of the active population. The reasons could be a high number 

of the absent population who have migrated to the urban areas for work or earning. As most of the 

people are dependent on agriculture for their livelihood and do not have their own land for agriculture. 

The added percentage among active population (15-59 years) for both male and female indicates a 

higher percentage of females (64%) than male (59%). It means IDPs consist of higher number of 

vulnerable population such as children, old age and females.  

Figure 1: Population pyramid of internally displaced population 

 

Characteristics of household in internally displaced population 

The majority of the household, i.e., 72.3% had less than or equal to four family members, while 27.7% 

of the households had more than 4 family members. The average family size of the households in the 

IDP is 3.5. The average household size in IDP sites of Haiti is 3.4 and indicates there are more single 

headed household (IOM 2012). More than half proportion of the households, 57.4% were located in 
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rural areas and 43.6% were located in urban areas. This suggests many of the rural population have 

migrated to the urban areas. Factors that may draw IDPs to urban areas, either for an interim period or 

for a long term basis include greater access to public services, livelihood opportunities and physical 

security than in rural areas or small towns as well as kinship networks or social ties (The Brookings 

Institution 2013).  

Most of the household in the IDP sites, 82.0% were formed before 6 months while, 18.0% were newly 

formed. The majority of the people, 60.4% were living in shelter made of tin, while 39.6% were living 

in the makeshift. Refugees and IDPs are allocated relatively decent plot sizes (70-90m2 for a family of 

four to five members). Families of six or more receive two adjacent plots (Sabie et al. 2017). So, all the 

IDP people were living in crowded living as the average family size is 3.5.  A total of 58% of the total 

households use wood, bio fuel for cooking, while 42 percent of the displaced population used gas/stove 

for cooking.  

Table 1: Characteristic of household in the internally displaced population 

Characteristics of household Percent Household (N) 

Family 

members 

<=4 family members 72.3 697 

>4 family members 27.7 267 

Type of 

Shelter 

Makeshift 39.6 382 

Tin 60.4 582 

Location Rural 57.4 553 

Urban 42.6 411 

Duration <=6 months 18.0 175 

> 6 months 82.0 789 

Source of 

cooking 

Firewood 79.0 761 

Gas/stove 21.0 203 

 

Risk factors of tuberculosis in internally displaced population 

The research findings suggest, there were 0.1% of the people were living with HIV/AIDS in the IDP. 

Less than one percent, i.e. 0.9% of children (<=14 years) were malnourished. Among all the displaced 

people, 0.8% of the population had direct contact with the TB patients. A total of 0.7% of the IDP had 

known diabetes.  Though HIV infection is an important risk factor for the development of tuberculosis, 

the increase in tuberculosis cases is not explained by changes related to HIV.  Similarly, TB risk related 

to malnutrition cannot be explained because of low number of cases. As the malnutrition and diabetes 

cases during the screening program was determined through the verbal rather than any test. So, during 

the screening of TB, which includes assessment of risk factors, it will be appropriate to use scientific 

test to determine malnutrition and diabetes.  

Table 2: Risk factors of tuberculosis in internally displaced population 

Risk Factors of TB Percent Total N 

People living with HIV  0.1 3390 

Malnourished children <=14 years  0.9 887 

TB patient with incomplete treatment 0.1 3390 

Contacts of TB patients 0.8 3390 

Diabetes 0.7 3390 
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Differences in presumptive TB cases, sputum test and TB cases in internally displaced population 

About 9.1% of the people were identified as presumptive TB cases which resembles to normal standard 

of 10 percent in the world. The proportion of presumptive TB cases among the adult population is 

11.8%, while it is 1.7% among the children. Adults are more likely to be presumptive TB cases than 

children, p=0.0001. The proportion of presumptive TB cases among females was 8.1% and among male 

was 10.2 % in the IDP. Men tend to have more probability of being presumptive TB cases than female, 

p=0.003. Agricultural workers are more likely to be presumptive TB cases than non-agricultural 

workers, p=0.000 and Janajatis has a higher probability of being presumptive TB cases than other ethnic 

groups, p=0.0001. About 7.6% of the people living in makeshift and 10.1% of people living in shelters 

made of tin were identified as presumptive TB cases.  

The majority of the presumptive TB cases 71.9% participated and provided quality sputum for the test. 

More than 15 years of age person are more likely to examine sputum than children (p=0.001). The 

acceptance of sputum examination is higher among females than male.  Around 75.9% of Janajati and 

58.7% non Janajati had the sputum examination. Janajatis are more likely to have sputum examination 

than other ethnic groups (p=0.001).  About 54.2% of people engaged in non-agriculture and 77. 2% 

people engaged in agriculture had sputum examination. Agricultural workers are more likely to have 

sputum examination than non-agricultural workers (p=0.01).  Most of the people  (81%) living in rural 

IDP sites had sputum examination while among people living in urban IDP sites only 58.8% of the 

presumptive patients had the examination.  A higher proportion of presumptive TB cases living in 

shelter of tin (75.9%) had sputum examination than makeshift (64.6%). One study conducted on 

internally displaced persons of the Republic of Georgia showed, 24.7% participated in the screening 

program. Around 94.2% who had a TST to have the skin test examined; 48.0% were TST-positive 

(Weinstock DM et al., 2012). The acceptability of TB diagnostic test depends upon the risk perception, 

stigma, fear of disease, time to screen, gender of screener, and fear of disclosure (WHO 2013). 
 

Among the total sputum tests, 2.7% were diagnosed as pulmonary bacteriologically confirmed TB 

cases. About 2.8% of the adult population were diagnosed as pulmonary TB cases. Around 4.9% of 

males were diagnosed as pulmonary TB cases in IDPs. Ethnic group distribution shows, 2.2% of the 

Janajati and 5.7% of non Janajati were diagnosed as pulmonary TB cases. Occupation wise distribution 

shows that, 3.0% of people involved in agriculture were diagnosed as TB cases. People who live in 

makeshift, 4.8% were diagnosed as a TB patient while 1.9% people who live in temporary shelter made 

of tin were diagnosed as a TB patient.  

Table 3: Differences in presumptive TB cases, sputum test and TB cases among IDP 
 

Chi square test is statistically significant at *(0.1), ** (0.05) 

Variables Category n Presumptive TB  Sputum test  TB cases  

Percen

t 

P value Percent P value Percent P value 

Age group <=14 Years 887 1.7 0.0001** 76.9 0.768 0 0.072* 

> 14 Years 2,503 11.8 72.2 2.8 

Sex Male 1,691 10.2 0.043** 71.5 0.703 4.9 0.011** 

Female 1,699 8.1 73.5 0 

Caste  Janajatis 2,713 9.1 0.776 75.9 0.008** 2.2 0.429 

Others 677 9.5 58.7 5.4 

Occupation Agriculture 671 15.5 0.00001*

* 

77.3 0.001** 3 0.477 

Non-agriculture 2,112 8.8 54.2 3 

Location Rural 2103 9 0.806 81.0 0.0001** 2 0.194 

Urban 1287 9.3 58.8 4.3 

Settlement Makeshift 1284 7.6 0.014** 64.6 0.029** 4.8 0.518 

Tin 2106 10.1 75.9 1.9 

Duration   <=6 months 649 9.6 0.028** 77 0.544 2.1 0.767 

 >6 months 2741 9 71.3 2.8 
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New diagnosed and under treatment TB patient in IDP  

A total of 10 cases were identified in the IDP. Among them, 6 new cases were diagnosed in the IDP 

during the screening program. It indicates that it is necessary to screen 565 people to detect 1 TB patient 

in the IDP. A total of 4 TB patients was already notified and were taking the TB medicine.  

Figure 2: New TB cases and under treatment TB patient in internally displaced population 

 

 

 

 

 

 

 

Prevalence of tuberculosis in internally displaced population  

The crude prevalence rate of tuberculosis is 295 per 100000 populations in internally displaced which 

is higher than the national figure which is 215 per 100000 populations. The adjusted prevalence rate for 

male is 257.9 per 100000 populations and for the females is 30 per 100000 population. Tuberculosis 

case detection among Syrian refugees is almost 40%  greater than estimated TB cases  (Cookson ST et 

al. 2015). The systematic review of the burden of tuberculosis among crisis affected population showed 

that two times higher incidence or prevalence ratios compared with reference populations for 11 of 15 

reports (Kimbrough et al. 2012.)    

Table 4: Crude and adjusted prevalence rate of TB in IDP 

Gender Frequency Crude Prevalence 

rate per 100,000 

Standardized 

prevalence 

rate per 

100,000 

SE Lower Upper 

Male 9 531.9 257.9 0.001233 0.000162 0.004995 

Female 1 58.9 30.3 0.000423 -0.00052 0.001132 

Total 10 295.0 295.0 0.000931 0.001124 0.003135 

 

Factors influencing the tuberculosis in the internally displaced population 

Logistic regression illustrates that with one year increase in age, the chance of developing active TB 

case increases by 1.05 times, which is statistically significant at 0.05 level. Descriptive statistics display 

that the number TB cases are more for males than females among internally displaced persons. This 

finding is strongly supported by the regression result (OR=0.119, 95%CI: 0.01-0.95) it means females 

have 0.119 times less probability of having active TB (P=0.045).  Based on the occupation, all the 

internally displaced have been classified into two categories as agriculture and non-agriculture. The 

result of binary logistic regression shows (OR=1.56, 95%CI: 0.34-7.13) people involved in agriculture 

has 1.56 times greater chances of developing active TB than those who involve in another occupation 

(p=0.045).  
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All the IDP has been categorized into two categories. One is Janajati and other groups as non-Janajatis. 

Descriptive statistic shows that, a higher number of TB cases among non-Janjati groups. The study 

reveals that Janajatis have 1.4 (p=0.64) times greater probability of developing active tuberculosis than 

other ethnic groups.  It is not statistically significant at 95% confidence level. Internally displaced were 

living in makeshift and temporary settlement made of tin. The result shows (OR=0.84, 95%CI: 0.68-

10.62) which indicates people living in makeshift are 0.848 times lesser probability of developing active 

TB. It is not statistically significant as p=0.0898. The IDP sites are categorized as urban and rural sites. 

The result shows (OR= 1.71, 95%CI: 0.26-11.44) it suggests that people living urban IDP sites are 1.71 

times greater probability of developing active TB than people living in rural IDP sites. However, It is 

not statistically significant as p=0.574.  

Vulnerable groups in IDP include people living in makeshift, people living in far distance from the 

health facility and people using the firewood as a source of cooking. Tabel 5 indicates (OR=7.57, 

95%CI: 0.95-95.87) Vulnerable group among displaced are 7.57 times greater probability of developing 

active TB and non- vulnerable groups. It is statistically significant as P <0.55. Risk group of tuberculosis 

includes contacts of tuberculosis, people with diabetes, HIV infection, and malnutrition. The study 

shows (OR=6.17, 95%CI: 0.76-49.26). Risk groups are 6.17 times greater chances of developing active 

tuberculosis than non- risk groups which is statistically significant as p=0.087. The vulnerable 

population among IDP is 7.57 times higher probability of developing active TB. The person exposed to 

tuberculosis bacilli is 6.14 times higher probability of developing the disease. The contacts of TB 

patients higher possibility of contracting the TB disease (Narain et al. 1966).  

Table 5: Binary logistic regression for pulmonary TB cases with related variables 

Variables Exponential 

(β estimate) 

Standard 

error 

P value 95% C.I. for EXP(B) 

Lower Upper 

Age 1.052 0.019 .006** 1.015 1.092 

Gender 0.119 1.063 .045** .015 .958 

Occupation 1.563 0.775 .564 .342 7.138 

Ethnicity 1.427 0.771 .645 .315 6.467 

Duration  1.342 1.450 .839 .078 23.008 

Location 1.718 0.964 .574 .260 11.366 

Settlement 0.848 1.290 .898 .068 10.628 

Vulnerable groups  7.570 1.055  .055* .959 59.877 

Risk groups 6.140 1.062 .087* .767 49.296 

Note: Binary logistic regression is significant at level 0.1 (*) and 0.05(**). 

Notation: Sex: Male=0, Female=1, Occupation: Agriculture=1, Non-Agriculture=0, Ethnicity: Non-Janjati=0, 

Janajati=1,Duration: < 6 months=0, =>6 months=1; Settlement: Makeshift=0, Tin=1; Place: Rural=0, Urban=1 

Conclusion 

The study has highlighted that the presumptive TB cases show that higher proportions of male were 

presumptive while their participation in sputum test is lower in than female. The study reveals that IDPs 

are more risk of developing active tuberculosis. The study reveals that high prevalence of TB in the 

IDP.  It is particularly higher among the males, older age group, ethnic groups other than Janajatis, and 

IDPs located at the urban places. 
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Abstract 

Accumulation of senescent cells lead to aging related phenotypes in various organs. Sarcopenia is one 

of the frequently observed aging-related disease, which is associated with loss of muscle mass and 

functional disability. Physical activity represents the most critical treatments preventing decreased 

muscle size, mass and strength. However, the underlying mechanism how physical activity has 

beneficial effect on muscle function has not been fully understood 

Here we show that pre-activation of AMPK can mitigate the diminished cellular viability of skeletal 

muscle cells induced by doxorubicin affecting cell cycle regulation. Incubation 3-hour AICAR, an 

AMPK activator, decreased the doxorubicin induced phosphorylation of AMPK in the differentiated 

skeletal muscle cells line. Accordingly, cellular viability of skeletal muscle cells was not changed in the 

AICAR pre-treated cells with doxorubicin as compared to doxorubicin only treated cells. We also found 

that preceding activation of AMPK can also decrease the level of senescence associated cyclin-

dependent kinase inhibitors P21 and P16 in skeletal muscle cells.  

In this study, we provide new evidence that prior activation of AMPK can reduce the doxorubicin 

induced cell senescence like phenotypes. These evidences suggest that exercise activated AMPK may 

prevent the cellular senescence, mainly the oxidative stress induced process in the skeletal muscle. 

Keywords: AMPK, Exercise,Muscle, Aging, Senescence 

1. Introduction 

 Environmental enrichment results in structural and functional changes in the brain and behavior 

(Nithianantharajah and Hannan, 2006; Eisinger and Zhao, 2017). A critical component of enrichment is 

physical activity (van Praag, 2008; Kobilo et al., 2011a; Gregoire et al., 2014). In rodents, voluntary 

wheel running increases neurotransmitters, growth factors, vascularization and adult neurogenesis in 

the hippocampus (Vivar et al., 2013; Ryan and Kelly, 2016). However, the peripheral factors that may 

trigger running-induced adult hippocampal neurogenesis remain unclear. Parabiosis studies between 

young and aged animals show that factors in young blood can regulate vascular remodeling and promote 

adult neurogenesis in aged animals (Villeda et al. 2011; Katsimpardi et al. 2014). During exercise, 

peripheral organs such as skeletal muscle, adipose tissue and liver secrete various factors into circulation 

that enhance systemic homeostasis (Hansen et al., 2011; Pedersen and Febbraio 2012). Skeletal muscle 

releases myokines (Pedersen and Febbraio, 2008; Hawley et al., 2014) that may be linked to neural 

plasticity. This putative link is supported by clinical and basic research. For example, children with 

Duchenne muscular dystrophy have cognitive deficits (Florek and Karolak, 1977; Hinton et al., 2000).  

A mouse model of muscular dystrophy, X-linked muscular dystrophy (mdx), mice, exhibits impaired 

memory function (Vaillend et al., 1995; Anderson et al., 2002) and deficient adult hippocampal 

neurogenesis (Deng et al., 2009).  

 An important regulator of muscle physiology is AMPK (Hardie, 2011). AMPK activation 

blocks energy-consuming processes and promotes ATP synthesis from fatty acid oxidation, 

glycosylation and glucose uptake (Vavvas et al., 1997; Kurth-Kraczek et al., 1999). Pharmacological 

AMPK activiation with an agonist, AICAR, decreases fat mass, increases oxygen consumption, and 
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improves running endurance in sedentary mice by reprogramming muscle fibers to a type I phenotype 

in a PPARδ-dependent manner (Narkar et al. 2008). The effects of AICAR on endurance extend to brain 

function in mice, resulting in enhanced spatial memory and adult neurogenesis (Kobilo et al., 2011), 

and are precluded in a mouse model of muscle specific AMPK α2-subunit deficiency (Kobilo et al. 

2014), supporting a link between muscle and cognition. Based on these findings we treated L6 muscle 

cells with AICAR in culture followed by proteomic analysis of the CM. We identified a novel myokine, 

Cathepsin B (Ctsb) as a mediator of exercise-induced hippocampal plasticity (Moon et al., 2016). In 

adult hippocampal progenitor cell cultures, recombinant Ctsb application enhanced the expression of 

neurotrophin BDNF and doublecortin (DCX). In humans, performance on a hippocampus dependent 

memory test (Vargha-Kadem et al., 1997; Maass et al., 2015) was positively associated with the 

exercise-induced change in fitness and Ctsb plasma levels (Moon et al., 2016).  

 In the present study we aim to identify additional unknown myokines that may affect neural 

function. We utilized a novel and complementary approach to our previous research. We similarly 

treated L6 myoblasts with AICAR or vehicle and collected the CM. In the study, however, we 

fractionated the media by HPLC and subsequently used it to treat adult neural progenitor cells (aNPCs). 

Culturing adult aNPCs in a specific fraction of the AICAR CM increased the expression of DCX and 

Tuj1, markers of immature neurons. Proteomic analysis of this fraction of CM revealed proteins known 

to be involved in cell migration, adhesion and neurogenesis. Altogether, we observed that secretory 

proteins from skeletal muscle induced by AICAR treatment can influence in vitro neuronal 

differentiation.  

 

2. Methods and Materials 

2.1. C2C12 myoblast cell culture  

C2C12 skeletal myoblast cells (ATCC CRL-1772, USA) were grown in Dulbecco's Modified Eagle's 

Medium (DMEM;Gibco, NY, USA) supplemented with fetal bovine serum (FBS) to a final 

concentration of 10%. The cells were passaged every second day and confluency was maintained at less 

than 80% to prevent spontaneous differentiation. To induce differentiation, cells (5X10^4cells/mL) were 

placed into DMEM supplemented with 2% horse serum (HS) for 6 days, with medium refreshed every 

other day. Differentiation status was routinely monitored under a microscope (Axiovert S100; Zeiss, 

Germany).  

 

2.2. C2C12 myoblast cell culture  

 

with or without 100 M AICAR, to the myotubes and incubating them for 6 h in a 37 ̊ C CO2 incubator. 

The cultured medium was filtered using a 0.22 µm filter and then the filtered medium was concentrated 

1:10 by 3,000NMWL centrifugal filter devices (Millipore, MA, USA). Protein concentration was 

measured using Bradford assay.  

 

2.3. Cellular viability assay 

Dojin 

2.5. Cellular viability assay 

Cell viability was quantified by using MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

bromide, a yellow tetrazole; Sigma–Aldrich, St. Louis, MO, USA) reagent. MTT stock solution (5 

mg/ml) was prepared in DPBS (GIBCO) and added to the culture medium at a final concentration of 1 

mg/ml. After 90 min incubation, the medium was removed, and the chromogen in the cells was 

dissolved in DMSO containing 0.01 N NaOH. The absorbance at 570 nm was measured using a 96-well 
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microplate spectrophotometer (Thermo scientific, Rockford, IL). 

 

2.6. Semiquantitative RT-PCR analysis 

Total RNA was extracted using a total RNA extraction kit (Ribozol, Amresco). First-strand cDNA was 

synthesized by RT using oligo(dT) primers and SuperScript II reverse transcriptase (Invitrogen). cDNA 

was amplified for 15-25 cycles using mouse DCX (Forward (F):5'- AAGTGACCAACAAGGCTAT -

3', Reverse (R):5'- TCATTGTGTTTTCCCGGA-3'), Tuj1 (F):5'-CGCCTTTGGACACCTATTCAG -3',  

(R):5'- TTCTCACACTCTTTCCGCAC -3'), NeuN (F):5'- GTAGAGGGACGGAAAATTGAGG -3', 

(R):5'-GGGAAACTGGTCACTGCATAG -3') and HSP90 (F:5'- GACCAAGGCTGACCTCATAAA -

3', R:5'- GACCAAGGCTGACCTCATAAA - 3') gene-specific primers. For real-time RT-PCR, total 

RNA (100 ng) was amplified using the PerfeCTa SYBR Green FastMix (Quanta Biosciences) and ECO 

PCR system (Illumina). 

 

2.7. Western Blot analysis   

CM (Please see 2.1. Cell culture and preparation of CM) collected from L6 muscle cells was mixed 

with 1:1 ratio RIPA buffer (Millipore), Protease/Phosphatase Inhibitor Cocktail (Cell Signaling 

Technology, Danvers, MA) and sample buffer (Bio-rad). For Western blot analysis, containing equal 

amounts of protein from each fraction were subjected to SDS-PAGE and transferred to a NC membrane 

(Millipore). The membranes were blocked with 5% nonfat dried milk in PBS containing 0.1% Triton 

X-100 and then incubated with the anti-fibronectin (ab2413, Abcam) antibody at 4 °C overnight. 

Secondary antibodies linked to Infrared dye (800 anti-rabbit) were used at a dilution of 1:5,000. Specific 

signals were visualized by Odyssey (Amersham Biosciences). Ponceau staining was used as a loading 

control. 

 

2.8. Data analysis 

Statistical analyses were carried out using Statview. Comparisons between groups were performed 

with one-way analysis of variance (ANOVA) for the MTT assay and Students t-test for the PCR 

assays. All values were expressed as means ± S.E.M. 

 

3. Results  

3.1. Fractionation of Conditioned Medium from skeletal muscle cell line L6 treated with AICAR  

A small-molecule AMPK agonist, AICAR, was used to treat the L6 Rattus skeletal muscle cell line to 

mimick AMPK modulation of skeletal muscle during the exercise.  CM, which contained factors 

secreted by the skeletal muscle cells, was collected.  HPLC equipped with a C4 column was used to 

fractionate the CM collected from AICAR and vehicle-treated cells and to compare differentially 

secreted proteins (Figure 1A). The resulting chromatograms from vehicle-treated and AICAR-treated 

cells displayed distinct peaks at retention times between 7 and 9 minutes after injection (Figure 1B, C).  

These peaks suggested the presence of uniquely secreted factors in the CM of AICAR-treated muscle 

cells. Subsequently, the effects of these fractions on neural cell development were evaluated. 

 

3.2 Treatment of aNPCs with AICAR CM fraction increases DCX and Tuj1 expression 

We first investigated whether treatment of aNPCs with fractions from AICAR- or vehicle-treated CM 

affects cell viability.  We used a MTT assay to assess aNPC viability. Incubating aNPCs for 24 hours 
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with various fractions of CM did not significantly impact aNPC viability, whereas treatment with FBS 

(10%) enhanced cell viability as compared to all the other conditions (F(6,21)= 17.75, p<0.0001; Fig. 

2A).   We next assessed the mRNA expression level of well-established neuronal differentiation 

markers, including Tuj1, doublecortin (DCX) and NeuN.  Expression of these markers was evaluated by 

real-time PCR.  We found that fraction A11 of AICAR-treated skeletal muscle cell CM significantly 

increased the expression of immature neuron markers, Tuj1 (Fig. 2B) and DCX (Fig. 2C), as compared 

to non-treated (NT) cells, and cells exposed to other fractions of CM (p<0.05). These findings suggest 

that a specific factor or factors present in fraction A11 that may initiate differentiation.  This fraction 

did not increase expression of the mature neuronal marker NeuN. Treatment with 0.5% FBS did enhance 

NeuN expression, consistent with previous studies (Guo et al., 2014), (Fig. 2D). 

3.3. Identification of proteins present in CM from AICAR-treated cells   

We used LC-MS/MS to identify differentially secreted proteins induced by AICAR treatment of muscle 

cells.  We focused on HPLC “fraction A11” because that fraction enhanced DCX and Tuj1 expression 

in adult NPCs.  To quantify differentially secreted proteins, we generated tryptic-digested peptides from 

fraction A11, labelled them with stable isotopes, and performed LC/MS as described in the materials 

and methods. Using this approach, we identified 74 total proteins.  Twelve of the proteins were found 

in both the vehicle and AICAR-treated cells, resulting in 38 differentially secreted proteins in the 

AICAR sample (Figure 3A,B).  Nine of these proteins had peptide coverage greater than 5% 

(highlighted in green). 

To investigate the functional features of the identified proteins from the AICAR-treated CM, we 

conducted a functional analysis of all identified proteins using KEGG pathway terms (Figure 3C).  We 

found that proteins secreted by AICAR-treated cells cluster into eight overlapping categories: 

glycolysis/gluconeogenesis, phenylalanine metabolism, complement and coagulation cascades, 

regulation of actin cytoskeleton, tyrosine metabolism, adherens junction, focal adhesion, and leukocyte 

transendothelial migration.  Many of these proteins are cytoskeletal associated (e.g. actin, vimentin and 

actinin4) or involved in energy metabolism (e.g. pyruvate kinase, phosphoglycerate kinase and L-lactate 

dehydrogenase A chain-like).  It is likely that some of the proteins identified are artifacts of AICAR 

treatment, perhaps resulting from drug-induced cell toxicity. One protein secreted by AICAR-treated 

cells, ventricular zone-expressed PH protein (VEPH), has been reported to be expressed in the 

embryonic mouse brain (Muto et al. 2004).  We note, however, that the peptide coverage of the protein 

in our AICAR CM was less than 1% (Fig. 3B).  

 

4. Discussion 

 In the present study we employed an in vitro model to develop a novel approach to 

understanding the cellular mechanisms underlying the benefits of exercise for memory and mood. 

Specifically, we aimed to identify novel secreted factors from muscle that may have exercise-like effects 

on neural cell properties, such as enhancement of proliferation, survival and differentiation. CM was 

collected from AICAR- or vehicle-treated muscle cells. Using HPLC fractionation of CM, we observed 

differentially secreted proteins from AICAR- and vehicle-treated cells. Treatment of aNPCs with 

various fractions from AICAR- and vehicle-treated cells did not affect viability of aNPCs; however, at 

least one fraction, Fraction A11, enhanced expression of Tuj1 and DCX, markers of immature neurons. 

Using liquid chromatography-mass spectrometry, we identified the proteins in the active fraction 

(Fraction A11) from AICAR-treated CM.  KEGG-pathway analysis revealed that while the majority of 

these proteins are associated with cytoskeletal and energy metabolism pathways. One candidate, VEPH, 

is closely linked to brain development. 
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 Human skeletal muscle cells can secrete more than 300 proteins 

 Together, we observed that secretory proteins from skeletal muscle induced by AICAR 

treatment can influence in vitro neuronal differentiation. We suggest that secreted protein from 

skeletal muscle may play a role in neurogenesis as mediated by enhanced brain function during 

exercise. Further studies to validate these effects and elucidate the potential mechanism in adult 

neuronal differentiation during exercise will be of particular interest. 
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Figure Legends 
 

Figure 1. Schematic model of experiments and HPLC chromatogram results (A) Flow chart shows 

collection and analysis of CM. (B,C) HPLC chromatograms show that samples from (B) vehicle-treated 

control and (C) AICAR-treated cultured medium have distinct retention time of proteins in 215 nm UV 

wavelength.  

 

Figure 2. Effect of AICAR- or vehicle-treated Conditioned Medium on aNPCs. (A) MTT analysis of 

the reconstituted fractions from vehicle (V3, V4) or AICAR (A9, A11) treated cultured medium 

(10μg/ml, respectively) on aNPCs for 24 hours. Fetal Bovine Serum (FBS), 10%, was used as a positive 

control. Same volume of distilled water was used as a vehicle (Veh). The FBS treated samples were 

significantly different from all other groups (*P < 0.05). (B-D) Real-time PCR analysis of neuronal cell 

differentiation makers (B) Tuj1, (C) DCX and (D) NeuN, with administration of reconstituted fractions 

from vehicle or AICAR treated culture medium (10 μg/ml, respectively) or not treated (NT), on aNPCs 

for 24 hours. Data is expressed as relative target gene expression levels compared with HSP90 

expression and presented as the mean of at least three independent experiments, each conducted in 

triplicate (*P < 0.05 vs. NT). 

 

Figure 3. Proteomic analysis of Conditioned Medium. (A) Number of differentially secreted proteins 

identified by LC/MS in CM fraction A11 from vehicle- or AICAR-treated CM.  (B)  Table of unique 

proteins identified in CM fraction A11 from AICAR-treated CM.  Proteins highlighted in green indicate 

peptide coverage greater than 5%.  (C)  Kegg pathway analysis describing the most common pathways 

represented by proteins secreted from AICAR-treated CM and relative number of proteins in each 

pathway.   

 

Figure 4. Validation of mass-spectometry analysis. One of the secreted candidate proteins, Fibronectin1 

was observed in AICAR-treated CM and vehicle-treated control CM, and was validated by immuno-

blotting. Ponceau staining was used as a loading control. 

 

Cellular senescence is characterized by a series of morphological and physiological changes 

(Rattan 2012) including irreversible block of proliferation. 

 

https://link.springer.com/article/10.1007%2Fs10522-013-9477-9#CR37
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Abstract 

Body Mass Index (BMI) reflects the health and nutritional status of an individual and is related to 

various intrinsic and extrinsic factors. A descriptive cross-sectional study was conducted to find the 

factors associated with BMI among women of reproductive age-group living in mountainous region of 

Tehri Garhwal, Uttarakhand, India, in April 2016. Sample size was calculated using NFHS-4 data 

estimates for BMI and two-stage sampling was carried out to select 118 women (18 to 49 years) for the 

study. Demographic and health-related information was collected using a pre-tested pro-forma 

including food frequency questionnaire. BMI was recorded using standard techniques. Chi-square test 

was used to find statistically significant variables related to BMI. The mean age of respondents was 

35.69 + 9.028 years. Twenty percent of the participants had never received any formal education. 

Majority of the participants’ occupation was farming and cattle rearing. Majority of the respondents i.e. 

80.5 percent were married. BMI category results were: 13.6% underweight, 63.6% normal weight, 15.3 

percent overweight and 7.6% obese. Around 22.9% of Waist-Hip Ratio ‘at-risk’ category individuals 

belonged to the overweight/ obese category. Intake of fast food and being underweight were associated, 

with 30 percent of fast food eating respondents being underweight. No fruit intake was also associated 

with being underweight, with nearly 23 percent of the no-fruit eaters being underweight. Chronic pain 

was related with being overweight. 

Keywords: Body mass index, underweight, overweight, food frequency, women, India 

 

Introduction 

Body Mass Index (BMI), calculated as weight in kilograms divided by height in metres squared (kg/m2), 

is the most commonly used index for categorization of individuals, worldwide, into 

underweight, normal weight, overweight, or obese categories depending on measurements 

(Apps.who.int, 2018). The current evidence suggests a worldwide increase in overweight and obesity. 

Nevertheless, a transition is occurring, and both undernutrition and overweight or obesity co-exist in 

developing countries (Khan and Kraemer, 2009). India is a rapidly developing economy and the 

population is facing a double burden of under and over nutrition (Subramanian, Kawachi and Davey 

Smith, 2007). 

BMI gives an insight into the nutritional status of an individual and is dependent upon a multitude of 

intrinsic and extrinsic factors. Women are the reflection of health and nutritional status in a community. 

A healthy and well-nourished woman gives birth to a healthy offspring (Leary, Ness and Emmett, 2005) 

On the contrary, if a woman is undernourished, she contributes to intergenerational cycle of 

malnutrition. Studying women’s BMI, helps focus on the individual as the final unit of analysis rather 

than a household. Taking into consideration, the other factors which influence BMI can help to develop 

a better understanding of the nutrition and morbidities among women of reproductive age. The women 

living on the mountains have a tough and active lifestyle due to their primary occupation as farming 

and cattle rearing, and lack of basic transport facilities on the mountainous terrain.  

Most of the research on factors related to nutritional status of women in India has been done in rural 

south and urban north India (Ramesh, 2008) (Subramanian and Smith, 2006) (Manjunath et al., 2017) 

(Chhabra and Chhabra, 2007). However, there is a dearth of scientific research on the nutritional status 

of women in the mountainous region. Body mass index depends on a variety of socio-economic, 

geographic, behavioural and other factors (Ali and Lindström, 2006). 
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By conducting this study, the researcher aimed at finding factors associated with BMI among women 

living in mountainous region.  

 

Material and methods 

Study design and setting: A descriptive cross-sectional study was undertaken for addressing the research 

objective. Uttarakhand is a hill state in northern part of India which comprises of thirteen districts. Tehri 

Garhwal is one of the largest districts in Uttarakhand which has nine development blocks, and is 

primarily formed by Shivalik mountain range. Majority of the population in Tehri Garhwal lives in rural 

area i.e. nearly 89 percent rural population. According to Census 2011, Tehri Garhwal has population 

of 618,931 of which male and female are 297,986 and 320,945 respectively, and a population density 

of 170 people per sq. km. According to the National Family Health Survey (NFHS)-4 conducted in 

2015-16, the percentage of women with below normal BMI (< 18.5 kg/m2) was 20.5 and percentage of 

women who are overweight or obese was 4.5 in Tehri Garhwal (Rchiips.org, 2016). 

Sample size and sampling technique: Taking the prevalence of women with normal BMI as 75 percent 

and absolute precision of 7% and adding a non-response of 5%, the expected sample size was calculated 

as 120. The inclusion criteria for participants in the study was women in age-group of 18-49 years and 

permanent resident of the area. Seasonal residents, pregnant and lactating women (infant < 1 year) and 

females with disability and debilitating illnesses were excluded from the study. According to the 

national guidelines, the reproductive age group in India is 15-49 years (Censusindia.gov.in, 2011). 

However, the lower cut-off for inclusion age in the present study was increased by three years because 

WHO has recommended BMI for more than eighteen years of age attributable to the linear growth 

pattern up to the age of 18 years (World Health Organization, 2017). A two stage sampling was carried 

out for conducting the study in Chamba block of Tehri Garhwal. At the first stage random selection of 

the villages in Chamba block by lottery method was done. Lottery method was used for selection of 

10% panchayat areas out of the total gram panchayats in a single block with the help of list of villages 

made available from block office. At the second stage, the selection of households was done by visiting 

houses per selected village which was calculated by the formula: sample size/ number of Panchayat 

areas. The researcher started from the centre point of the village and moved in right or upward direction 

to select the households. Required age-group according to inclusion and exclusion criteria were then 

selected from the visited households. All eligible women from a single household were interviewed, if 

present. 

Anthropometric measurements and descriptive questionnaire: A pre-tested interview-administered 

semi-structured questionnaire was used for collecting information on nutrition of women which 

included socio-demographic information, self-reported physical activity, obstetric history, food 

frequency, history of illness and medication, and other information such as number of children, 

breastfeeding, and oral contraceptive use was collected. An adjustable iron measuring rod with base, 

designed to provide accurate measurements (to the nearest 0.1 cm) in the context of a developing-

country field situation was used for recording height of the respondents. A digital weighing scale with 

an accuracy of + 100 grams was used for recording the weight of respondents. A flexible measuring 

tape was used for measuring the waist and hip circumference. Self-reported measurements were not 

considered. Food frequency information was recorded open-ended and classified for frequency daily, 

weekly or monthly for the important food groups viz. cereals, pulses, green leafy vegetables, roots and 

tubers, other vegetables, fruits, milk, milk products, tea, eggs, meat, fats and oils, sugar. Also, 

information on items such as fast food and water was recorded. 

Variables under study: The dependant variable was BMI categorized into underweight, normal weight 

and overweight or obese. Age of the participants was recorded in completed years. Socio-economic 

status was calculated using Prasad socio-economic classification (Dudala and Arlappa, 2013). Familial 

information was in form of number of siblings of woman, birth sequence of female and marital status. 

Environmental information was recorded in form of occupation and self-reported physical activity. 

Obstetric history was recorded using variables such as difference between marriage and birth of first 

child, average difference between children, breastfeeding duration and oral contraceptive pill use. 
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Health related information was reported in terms of presence of systemic illness, chronic pain, self-

reported deworming status, self-reported anaemia and waist-hip ratio. Nutritional information was 

recorded using a food-frequency questionnaire.  The protocol followed for measuring BMI was adopted 

for women from guidelines by European Health Risk Monitoring (Thl.fi, n.d.). Weight, height and waist 

and hip circumference were measured using: a) Digital weighing scale b) an adjustable iron measuring 

rod with base c) Flexible measuring tape respectively.  

Data analysis: Data was analyzed using SPSS version 17.0 (SPSS Inc., Chicago IL). Descriptives were 

given for the key variables. Categorical variables were reported as frequencies and percentages. Mean 

and standard deviation were given for continuous variables which were normally distributed, while the 

other continuous variables were reported as median and quartiles. Univariate analysis was done for the 

study variables using chi-square test p-value was reported for each of the selected variables. A p-value 

less than 0.05 was considered significant. Chi square test for variables was done as a procedure of 

statistical analysis to identify the factors having significant association with BMI categories. The 

variables with more categories were condensed into lesser categories to conduct univariate analysis. 

Categories which were combined or recoded. ‘Age’ was re categorized as 18 to 34 and 35 to 49 years. 

‘Education’ was re categorized into never attended school, school up to higher secondary and above 

(including) senior secondary. ‘Occupation’ was re categorized into homemaker, homemaker-farming 

and cattle rearing categories were combined and student categories were combined. Socio-economic 

Classes ‘I and II’ were combined, and Classes ‘III and IV’ were combined. Marital status separated, 

divorced and widowed were combined into a single class. Tea intake was re-categorized into less than 

or equal to two times per day and more than two times per day. Fruit intake was re-categorized into few 

times a week, few times in a month and not ingested in the last month. 

Ethics, consent, and permissions: The protocol and questionnaire for the study was approved by the 

National Institute of Health and Family Welfare, New Delhi. Permission to conduct the study was 

thereby granted by the apex health body. At the research site, block development (administrative) office 

was approached and written permission was obtained from the authorities to carry out the study. 

Informed consent to participate in the study was obtained from all participants prior to their 

participation. 

 

Results and discussion 

The community based cross-sectional study was carried out in April 2016. Response rate was 98.3% 

among the women. Table 1 depicts the demographic characteristics of the participants. The mean age 

of the 118 respondents was 35.69 + 9.028 years with the age ranging from 18 to 49 years. The maximum 

percentage of respondents i.e. 38.1% are from the age category 41 to 49 years because more middle 

aged people live on the mountains and youth have migrated towards the plains. Majority of the 

participants’ occupation was farming and cattle rearing i.e. 44.9 percent participants were involved in 

agriculture and animal rearing. The other occupation category which contributed 15.3 percent of the 

respondents were involved in occupation such as teaching, cooking in schools, selling cow or buffalo 

milk, and participating in government rural employment scheme. 

Table 2 shows the food frequency record for intake of items in food groups in the last one month with 

important food groups. Most of the participants i.e. 83.1 percent reported intake of cereals (primarily 

wheat and rice) three times a day while around 16 percent of the participants had two meals a day 

consisting of cereals. Pulses intake was highest at once a day and beans was the most common pulse 

locally grown and ingested. Green leafy vegetables were most commonly ingested at one to three times 

per week. This may have depended on the season, because in winters and spring months, green leafy 

vegetables are abundant on the fields. For roots and tuber group, the most popular was potato which is 

almost had two times a day in all vegetables by seventy eight percent of the sample. Other vegetables 

were ingested two times a day nearly by 70 percent of the sample. Potatoes are grown widely on the 

fields while other vegetables productivity was low. Most of the vegetables were bought from external 

sources such as local markets, and not grown on village fields. 

Fruits were expensive and most of the respondents had it few times a week or a month. Around 32 

percent of the sample had not eaten any fruit in the last one month. Fruit intake was low because the 
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month of April (and the preceding month) do not have locally grown fruits. Around 43.2 percent of the 

population had milk and milk products at least once a day which may be attributed to the fact that around 

45 percent of the respondents’ occupation was farming and cattle rearing. Fifty percent of the population 

had not ingested eggs or meat in the last one month. These are expensive items and respondents were 

financially not strong to afford meat and eggs very frequently. Other important factor is vegetarianism 

which may be true in few of the cases because mountain people are primarily non-vegetarian attributed 

to the cold climate. Fat and oil intake was mostly in the form of oil used for cooking vegetables and 

pulses which was used by most respondents i.e. 73.7 % respondents, three times a day. The cooking oil 

used primarily was mustard and refined oil. Sugar intake was mainly in the form of tea, with 96.6 % 

participants having tea daily or few times in a week.  Around 33 percent of participants had tea two 

times a day, which makes tea a very popular beverage among respondents. 

Table 3 gives the univariate analysis of variables with BMI categories and p-values of chi square test 

for the same. According to the statistical analysis of variables shown in table 3, it was found that none 

of the socio-demographic, familial variables or obstetric variables were significantly associated with 

the Body Mass Index categories. Studies have associated socio-economic position with BMI categories 

(Ramesh, 2008) (Subramanian and Smith, 2006), but in the present study, no significant relation was 

found. A reason maybe that there was less variation in the socio-economic categories across study 

sample. Results of present study were consistent with a study which stated women’s education, work 

status, residence and caste were not significantly related to women’s nutritional status (Ramesh, 2008).  

The self-reported physical activity was not significantly associated with the BMI categories. The reason 

may be that physical activity was more than average among all the women, given the terrain of the 

mountainous region, it was difficult to stay sedentary. Health related variables chronic pain (pain of 

knee, legs, arms, joints, body and head) and waist-hip ratio were significantly associated with BMI 

categories. According to the findings, 32.8% of the overweight and obese reported to have chronic pain 

of one or the other variety. The women who had chronic pain were more in the obese or overweight 

category. Waist-hip ratio is a known variable which has a measurable association with BMI. Nearly 

22.9% of the at-risk category individuals according to WHR belonged to the overweight and obese 

category. For the nutritional intake, low fruit intake and intake of fast food were significantly associated 

with being underweight. Nearly 23 percent of the no-fruit eating women were underweight. 

 

Conclusion 

The limitations associated with using cross-sectional data is that the conclusions related to cause and 

effect cannot be drawn. A longitudinal dataset would be better suited to examine the influence of socio-

demographic factors on nutritional status of women. An additional qualitative component giving an 

insight into the lives of mountainous women was desirable, but was beyond the scope of study. 

However, this study is one of the provincial study on mountainous women in India. This study was 

conducted among women of reproductive age-group. There are a multitude of factors associated with 

their BMI, and aiming at stating all factors was beyond the scope of this study. A multivariable model 

was not attempted because of the many categories of dependent variable and the small sample size. Of 

the total 118 respondents in the study, 13.6% were underweight, 63.6% normal weight, 15.3 percent 

overweight and 7.6% obese. For the Asian cut-off of BMI 23-24.99 being at risk, 47.5 percent of the 

study respondents were below 23 kg/m2, while 17.8 percent respondents were at-risk for overweight.  

Intake of fast food and being underweight were associated with 30 percent of the fast food eating 

respondents being underweight. No fruit intake was also associated with being underweight with nearly 

23 percent of the no-fruit eaters being underweight. The women were suffering from chronic aches and 

have no respite because the work does not allow them to rest. Chronic pain was related with being 

overweight. The food-frequency may be varying according to seasons and this variation was not 

captured in the study because it was for the last one month. Though the women in the mountainous 

region are physically active, overweight and obese categories exist among them. A common notion may 

be mountainous women are underweight, but the study points out that majority are normal weight.  
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Table 1: Socio-demographic information of the participants 

Variables (n=118) Frequency (%) 

Age in years  

18-24 

25-30 

31-40 

41-49 

 

19 (16.1) 

14 (11.9) 

40 (33.9) 

45 (38.1) 

Religion  

Hindu 

Muslim 

 

114 (96.6) 

4 (3.4)  

Caste 

General 

Scheduled caste 

Scheduled tribe 

 

101 (85.6) 

14 (11.9) 

3 (2.5) 

Education status  

Never attended school 

Primary school 

Middle school 

Higher secondary 

Senior secondary 

Bachelors 

Masters 

 

24 (20.3) 

11 (9.3) 

13 (11.0) 

20 (16.9) 

29 (24.6) 

11 (9.3) 

10 (8.5) 

Occupation  

Homemaker 

Homemaker and farming 

Homemaker, farming and animal rearing 

Homemaker and other 

Student 

 

15 (12.7) 

23 (19.5) 

53 (44.9) 

18 (15.3) 

9 (7.6) 

Marital status  

Currently married 

Widowed 

Separated/ divorced  

Never married 

 

95 (80.5) 

10 (8.5) 

2 (1.7) 

11 (9.3) 

Socio-economic status based on Prasad’s 

classification 2013 (monthly per capita income) 

Class I (Rs 5156 and above) 

Class II (Rs 2578-5155) 

Class III ( Rs 1547-2577) 

Class IV ( Rs 773-1546) 

Class V (Below Rs 773) 

 

 

17 (14.4) 

52 (44.1) 

14 (11.9) 

12 (10.2) 

23 (19.5) 
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Table 2: Food frequency record for intake of items in food groups in the last one month 

 

(n=118) 

Cereals 

n (%) 

Pulses 

n (%) 

GLV 

n (%) 

Roots 

and 

tubers 

n (%) 

Other 

vegetables 

n (%) 

Fruits 

n (%) 

Milk 

n (%) 

Milk 

products 

n (%)  

Eggs 

n (%) 

Meat 

n (%) 

Fats 

and oils 

n (%) 

Sugar/ 

jaggery 

n (%) 

Soft 

drink/ 

juice 

n (%) 

Tea/ 

coffee 

n (%) 

Times 

per 

day 

1   99(83.9) 4(3.4) 11(9.3) 33(28.0) 13(11.0) 51(43.2) 51(43.2)   2(1.7) 1(0.8) 14(11.9) 8(6.8) 2(1.7) 

2 20(16.9) 14(11.9)   92(78.0) 83(70.3)   3(2.5) 22(18.6) 2(1.7)   25(21.2) 7(5.9) 1(0.8) 29(33.1) 

3 98(83.1)     6(5.1)       1(0.8) 1(0.8)   87(73.7) 10(8.5)   30(25.4) 

4                     2(1.7)     19(16.1) 

5                           22(18.6) 

Times 

per 

week 

1     23(19.5) 3(2.5)   15(12.7) 7(5.9) 2(1.7) 10(8.5) 11(9.3)   9(7.6) 4(3.4)   

2   3(2.5) 24(20.3) 3(2.5) 2(1.7) 7(5.9) 3(2.5) 4(3.4) 3(2.5) 7(5.9)   11(9.3) 6(5.1) 1(0.8) 

3   1(0.8) 20(16.9) 3(2.5)   8(6.8) 7(5.9) 8(6.8) 7(5.9)     6(5.1) 4(3.4) 1(0.8) 

4     9(7.6)     2(1.7)     1(0.8)     2(1.7)     

5   1(0.8) 5(4.2)     4(3.4)   5(4.2)             

Times 

per 

month 

1     8(6.8)     18(15.3) 1(0.8)   21(17.8) 22(18.6)   7(5.9) 10(8.5)   

2     13(11.0)     8(6.8) 1(0.8)   14(11.9) 15(12.7)   10(8.5) 10(8.5)   

3           4(3.4)     1(0.8) 4(3.4)   2(1.7) 1(0.8)   

4                         1(0.8)   

5     1(0.8)     1(0.8)                 

Not ingested 

last month 
    11(9.3)     38(32.2)   25(21.2) 58(49.2) 57(48.3) 3(2.5) 40(33.9) 73(61.9) 4(3.4) 
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Table 3: Univariate analysis for variables across BMI categories 

Variables (n=118) Underweight Normal 

weight 

Overweight 

& Obese 

p-value 

Age  

18-34 

35-49 

 

8(15.7) 

8(11.9) 

 

34(66.7) 

41(61.2) 

 

9(17.6) 

18(26.9) 

 

0.470 

Education  

Never attended school 

Primary to higher sec. 

Senior sec. and higher 

 

2(8.3) 

3(6.8) 

11(22.0) 

 

15(62.5) 

33(75.0) 

27(54.0) 

 

7(29.7) 

8(18.2) 

12(24.0) 

 

0.132 

Occupation  

Homemaker 

Home, farming and cattle 

rearing 

Homemaker and other 

 

3(20.0) 

10(13.2) 

3(11.1) 

 

8(53.3) 

52(68.4) 

15(55.6) 

 

4(26.7) 

14(18.4) 

9(33.3) 

 

0.488 

Socio-economic status  

Class I and II 

Class III and IV 

Class V 

 

8(11.6) 

4(15.4) 

4(17.4) 

 

42(60.9) 

17(65.4) 

16(69.6) 

 

19(27.5) 

5(19.2) 

3(13.0) 

 

0.643 

Number of siblings  

<=2 siblings 

3-4 siblings 

>=5 siblings 

 

3(9.4) 

9(15.8) 

4(13.8) 

 

19(59.4) 

35(61.4) 

21(72.4) 

 

10(31.2) 

13(22.8) 

4(13.8) 

 

0.535 

Birth sequence  

Beginning 

Middle 

End 

 

8(16.0) 

5(9.8) 

3(17.6) 

 

26(52.0) 

36(70.6) 

13(76.5) 

 

16(32.0) 

10(19.6) 

1(5.9) 

 

0.133 

Marital status  

Currently married 

Separated/widowed/divorced 

Never married 

 

12(12.6) 

0(0.0) 

4(36.4) 

 

59(62.1) 

10(83.3) 

6(54.4) 

 

24(25.3) 

2(16.7) 

1(9.1) 

 

0.086 

Difference between marriage 

age & 1st childbirth (n=101) 

<=1 year 

2-3 years 

>3 years 

 

 

7(13.7) 

3(8.1) 

2(15.4) 

 

 

35(68.6) 

21(56.8) 

7(53.8) 

 

 

9(17.6) 

13(35.1) 

4(30.8) 

 

 

0.396 

Average difference between 

children (n=82) 

1-1.5 years 

2-2.5 years 

3-4 years 

>4 years 

 

 

3(37.5) 

5(10.0) 

0(0.0) 

1(14.3) 

 

 

4(5.0) 

34(68.0) 

10(58.8) 

4(57.1) 

 

 

1(12.5) 

11(22.0) 

7(41.2) 

2(28.6) 

 

 

0.124 

Breastfeeding duration in years 

(n=95) 

Up to 2 years 

More than 2 years 

 

 

3(10.0) 

7(10.8) 

 

 

19(63.3) 

42(64.6) 

 

 

8(26.7) 

16(24.6) 

 

 

0.975 

Gravida (n=101) 

<=2 

>2 

 

9(18.8) 

3(5.7) 

 

29(60.4) 

34(64.2) 

 

10(20.8) 

16(30.2) 

 

0.103 

Abortion (n=103) 

No abortion 

One or more abortion 

 

11(13.3) 

1(5.0) 

 

50(60.2) 

15(75.5) 

 

22(26.5) 

4(20.0) 

 

0.413 

Self-reported physical activity 

Less active 

 

0(0.0) 

 

6(50.0) 

 

6(50.0) 

 

0.130 
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Medium active 

Highly active 

8(12.9) 

8(18.6) 

41(66.1) 

27(62.8) 

13(21.0) 

8(27(23.1) 

Systemic illness 

Yes 

No 

 

2(14.3) 

14(13.5) 

 

7(50.0) 

68(65.4) 

 

5(35.7) 

22(21.2) 

 

0.447 

Chronic pain  

Yes 

No 

 

1(1.6) 

15(26.3) 

 

40(65.6) 

35(61.4) 

 

20(32.8) 

27(22.9) 

 

<0.001* 

Deworming in the past year 

Yes 

No 

 

3(18.8) 

13(12.7) 

 

7(43.8) 

68(66.7) 

 

6(37.5) 

21(20.6) 

 

0.198 

Self-reported anaemia  

Present 

Absent 

 

6(11.1) 

10(15.6) 

 

37(68.5) 

38(59.4) 

 

11(20.4) 

16(25.0) 

 

0.577 

Waist-Hip ratio  

Good 

Average 

At risk 

 

7(41.2) 

5(21.7) 

4(5.1) 

 

10(58.8) 

15(65.2) 

50(64.1) 

 

0(0.0) 

3(13.0) 

24(22.9) 

 

<0.001* 

Fruits intake  

Few times in a week 

Few times in a month 

No fruit in a month 

 

4(8.9) 

3(8.6) 

9(23.7) 

 

25(55.6) 

25(71.4) 

25(65.8) 

 

16(35.6) 

7(20.0) 

4(10.5) 

 

0.028* 

Fast food intake  

Yes 

No 

 

6(30.0) 

10(10.2) 

 

12(60.0) 

63(64.3) 

 

2(10.0) 

25(25.5) 

 

0.037* 

Tea intake (n=114) 

<=2 cups per day 

>2 cups per day 

 

8(18.6) 

8(11.3) 

 

29(67.4) 

44(62.0) 

 

6(14.0) 

19(26.8) 

 

0.275 

Self-reported Water intake  

<=1 litre 

>1 litre 

 

12(16.0) 

4(9.3) 

 

48(64.0) 

27(62.8) 

 

15(20.0) 

12(27.9) 

 

0.437 

*p value< 0.05 which denotes a significant relationship between variables 
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Abstract 

 

A deviated Body Mass Index (BMI) is associated with   health risk and in turn it affects the quality of 

life and the academic performance of the students. It is well known that exercise is one of the key ways 

in which one can actively keep a healthy BMI.  Heavy academic workloads of university students make 

their lifestyles different depending on the attitudes and their work schedule. We examined the 

association of daily exercise time, Breakfast and dinner times with the Body Mass Index among 452 

third year university students. A cross-tabulation analysis was used to identify the relationship and the 

results of the chi-square test show that there is a significant association between BMI and the exercise 

time   as the calculated chi-square value of 13.598 was significant as p is 0.009 at 4 degrees of freedom. 

Results of phi and Cramer's V measures of association show that the correlation coefficient between 

BMI and sleeping time is 0.173 with a p-value of 0.009. We further assessed the interaction between 

the time of the breakfast/dinner categories (No meal, after 9am/8pm, before 9am/8pm) and the results 

showed that there is no significant association with these factors with BMI.   Moreover, to establish that 

the BMI does not depend on their background, we carried out an analysis including number of siblings 

in the family and with the city of residence. Hence we conclude that the students who are actively 

involving in exercise more than 1 hour per day are prone to fall in normal BMI category.  

 

Keywords:   Body Mass Index, chi-square test; significance difference 

 

Introduction 

Body Mass Index (BMI) [1]   is the best way to screen for weight-related health issues because it 

provides an indication of body fatness.  A healthy is widely regarded as important for overall health 

that helps to avert and control many adverse health effects. Getting sufficient exercise and lowering fat 

level are helpful to improve health. Lack of exercise and bad lifestyle habits can contribute to gain extra 

weight resulting in risks such as type 2 diabetes, cardiovascular disease, certain types of cancers, and 

even mortality [2].  Matheson et.al. carried out a study  to determine the association between healthy 

lifestyle habits   and mortality in a large, population-based sample and they found that when stratified 

into normal weight, overweight, and obese groups, all groups benefited from the adoption of healthy 

habits, with the greatest benefit seen within the obese group [3].   Deviated Body Mass Index also make 

negative impact on the academic performance.  Moreover, various research have been carried out to 

find relation between social factors and obesity [4].  Anderson et al. [5] investigated body mass index 

(BMI) in the university students in final grade of a junior/senior college level course and established a 

significant association between BMI and the academic performance.  Effect of water consumption [6] 

and sleeping time [7] with BMI in general population and also in university students [8] has also been 

extensively studied. Martin, et al, [9]  examined the correlations between BMI and time of physical 

activity and investigated whether more exercise minutes is associated with a lower BMI in adults and 

their results show a  negative correlation between BMI and time of exercise performance in  adult’s 

sample. 

The focus of the present study is to explore the impact of the life style including exercise duration  per 

day, breakfast and dinner habits on the  BMI  of  university students   Section 2 of this paper presents 

the Methodology ;  key aspects in data preparation and statistical analysis. Section 3 illustrates the 

results of statistical analysis. Finally, section 4 provides a summary and a concluding remarks resulted 

from the study.  
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Materials and Methods 

We selected a   sample of 452 university students who have spent more than two years in the university 

as full time undergraduate students.  Data were collected through a questionnaire whereas height and 

the weight were measured.  We followed the WHO body mass classification chart [1] and for the 

analysis of data we have considered three categories of BMI, viz., <  18.5 Underweight, 18.5 –  25  

Normal Weight, and > 25 Overweight. Figure 1   shows the observed data in bar charts for exercise 

duration, which is categorized as > 1 𝐻𝑟 , < 1 𝐻𝑟 𝑎𝑛𝑑  𝑁𝑜   Exercises. The type of exercises that the 

students involve in are Endurance activities such as walking, jogging, Yard work and Dancing. These 

exercises keep circulatory system healthy and help to improve overall fitness.  Breakfast time was 

categorized as before 9 a.m., no breakfast and after 9.00 a.m. Dinner time was categorized as before 8 

p.m., no dinner and after 8.00 p.m. . To analyse the impact on other factors Accommodation type; 

residing in campus or off campus was considered and also to establish whether there is any relation 

with their upbringing region in the country, considering the districts where students are coming from. 

60% of the sample falls in normal BMI category and the bar charts in figure 1 depict the BMI category 

presentations as per other categories; Exercise duration, breakfast time, dinner time, accommodation 

type and the province.  
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Figure 2:  

(a) Exercise Time  

(b) Accommodation type 

(c) Breakfast time  

(d) Dinner time  

(e) Province as a 

percentage of sample size 

for three weight 

categories 

 

 

 

 

As shown in above bar-charts students fall in normal BMI range when their exercise duration is more 

than 1 hour a day.  However, other factors, do not show a straight relationship and we perform a 

statistical analysis employing a Statistical Packages for Social Sciences (SPSS) with descriptive 

statistics, chi square, and Cramer’s V test analysis at .05 alpha levels. The null and alternative 

hypotheses for each factor were set as, 𝐻0  : There is no statistically significant association between two 

variables and     𝐻1 :  There is a statistically significant association between two variables.   

 

Results 

 

In the first case of this hypothesis, the dependent variable is BMI and the independent variable is 

exercise duration and the cross tabulation is shown in table 1. That is, the two variables form a 3 × 3 

contingency table or 9 cells. Set alpha at 0.05 and reject 𝐻0 only if 𝑝 <=  0.05.    The Chi-square test 

of association was utilized to examine the association between, BMI and exercise duration as shown in 

Table 2. 

 
Table 1: Cross tabulation: Excercise_time_category and weight_category  

 weight_category Total 

Over normal Under 

Excercise_time_category 

greater 1hr 

Count 7 26 2 35 

Expected Count 5.5 20.8 8.7 35.0 

% within 

Excercise_time_category 

20.0% 74.3% 5.7% 100.0% 

% within weight_category 9.9% 9.7% 1.8% 7.7% 

less 1hr 

Count 16 30 17 63 

Expected Count 9.9 37.5 15.6 63.0 

% within 

Excercise_time_category 

25.4% 47.6% 27.0% 100.0% 

% within weight_category 22.5% 11.2% 15.2% 13.9% 

No 

Count 48 213 93 354 

Expected Count 55.6 210.7 87.7 354.0 

% within 

Excercise_time_category 

13.6% 60.2% 26.3% 100.0% 

% within weight_category 67.6% 79.2% 83.0% 78.3% 

Total 
Count 71 269 112 452 

Expected Count 71.0 269.0 112.0 452.0 
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% within 

Excercise_time_category 

15.7% 59.5% 24.8% 100.0% 

Symmetric Measures 

 
Value Approx. 

Sig. 

Nominal by Nominal 
Phi .173 .009 

Cramer's V .123 .009 

N of Valid Cases 452 
 

Chi-Square Tests 

 
Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 13.598a 4 .009 

Likelihood Ratio 15.368 4 .004 

N of Valid Cases 452 
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Table 2: chi-square test of association and symmetric measures of the association of BMI and exercise 

time 

In the next cases, the dependent variable is BMI and the independent variable is considered breakfast 

time and dinner time.  The Chi-square test of association was utilized to examine the association 

between, BMI and breakfast and dinner times as shown in Table 3. However, the null hypothesis is not 

rejected as 𝑃 > 0.05. 
 

Table 3: chi-square test of association and symmetric measures of the association of BMI and breakfast 

time and dinner time 

 

. 

 

 

 

 

To establish that BMI is independent of their accommodation type and the region that they have grown 

up, we carried out statistical analysis with these two as independent variables and the cross tabulation 

and Chi-square test results shown in table 4 and the null hypothesis is not rejected as 𝑃 > 0.05. 

Table 4: Cross tabulation and chi-square test of association and symmetric measures of the association 

of BMI and accommodation type 
 

weight_category Total 

high_weight normal underweight 

Accommodation 

In campus 
Count 54 206 83 343 

Expected Count 53.9 204.1 85.0 343.0 

Off campus 
Count 17 63 29 109 

Expected Count 17.1 64.9 27.0 109.0 

Total 
Count 71 269 112 452 

Expected Count 71.0 269.0 112.0 452.0 

a. 0 cells (0.0%) have expected count less than 5. 

The minimum expected count is 5.50. 

Symmetric Measures 

 
Value Approx. 

Sig. 

Nominal by Nominal 
Phi .050 .891 

Cramer's V .035 .891 

N of Valid Cases 452 
 

Chi-Square Tests 

 
Valu

e 

df Asymp. Sig. 

(2-sided) 

Pearson Chi-

Square 

1.120

a 

4 .891 

Likelihood Ratio 1.124 4 .890 

N of Valid Cases 452 
  

a. 2 cells (22.2%) have expected count less than 5. 

The minimum expected count is 1.57. 

Chi-Square Tests 

 
Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 4.426a 4 .351 

Likelihood Ratio 4.170 4 .384 

N of Valid Cases 452 
  

a. 2 cells (22.2%) have expected count less than 5. The 

minimum expected count is 1.41. 

Symmetric Measures 

 
Value Approx. 

Sig. 

Nominal by Nominal 
Phi .099 .351 

Cramer's V .070 .351 

N of Valid Cases 452 
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Chi-Square Tests 

 
Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square 26.079a 16 .053 

Likelihood Ratio 25.026 16 .069 

N of Valid Cases 452 
  

a. 7 cells (25.9%) have expected count less than 5. The 

minimum expected count is 2.20. 

 

Statistical analysis on BMI and exercise duration shows that 0 cells have an expected frequency less 

than 5 in each case. Results of  the chi-square test  presented  in  table 2  show  that there is a  significant 

association between  BMI and exercise time of the students as    p  is 0.009 (<0.05) at  4 degree of 

freedom.  This implies that exercise duration relates to the BMI of the population.  Results of phi and 

Cramer’s V measures of association show that the correlation coefficient between BMI and exercise 

duration is 0.173 with a p value of 0.009.  The phi measure of symmetric coefficient shows a significant 

positive association; that is student who get no exercise are prone to fall in higher BMI category while 

students take sufficient exercise   a day falls to lower BMI.   Results of  the chi-square test is presented  

in  table 3  show  that there is no  significant association between BMI and  breakfast and dinner times 

of the students as the calculated   P value  greater than 0.05. This implies that breakfast and dinner times 

do not relate to the BMI of the population. Further, as shown in table 4, accommodation type and 

province have no relation with BMI.  

 

 

Conclusions 

 
In the present study, an attempt was made to examine the effect of daily average exercise duration and 

daily breakfast and dinner times on BMI.  Moreover, the sample is same age population and also we 

verified that the accommodation type and the region or rather the province in the country that they 

raised up has no relation with BMI.  Data analysis revealed that the majority of students (~60%) were 

in normal BMI category. A statistical analysis was conducted to test the hypothesis that the BMI has 

association with exercise duration. Results from the statistical analysis implicated that the increase in 

exercise duration would be associated with the normalizing BMI.  Furthermore, this study establishes 

that there is no influence of the dinner or breakfast time with the BMI and only more than 1 hr   

endurance activities such as walking, jogging, Yard work and Dancing would help students to fall into 

normal BMI. 

 

 

Symmetric Measures 

 
Value Approx

. Sig. 

Nominal by Nominal 
Phi .024 .876 

Cramer's V .024 .876 

N of Valid Cases 452 
 

Chi-Square Tests 

 
Value df Asymp. Sig. 

(2-sided) 

Pearson Chi-Square .266a 2 .876 

Likelihood Ratio .263 2 .877 

N of Valid Cases 452 
  

a. 0 cells (0.0%) have expected count less than 5. The 

minimum expected count is 17.12. 

Symmetric Measures 

 
Value Approx

. Sig. 

Nominal by Nominal 
Phi .240 .053 

Cramer's V .170 .053 

N of Valid Cases 452 
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Abstract: 

 

This paper advocates for a truly optimal implementation of India’s National Health Policy (2017) 

proffering a functionally viable argument that seeks to strike a balance between trade & investment 

imperatives and the overarching Constitutional obligations – a dilemma very starkly highlighted by the 

ongoing tussle between the “pro-patent” and the “pro-access” lobbies, – a long-simmering tension rife 

with mutual suspicion and misgivings, which seem to have reached quite a head, since the framing of 

India’s first ever comprehensive National Intellectual Property Rights Policy in 2016.   

Keywords:  National Health Policy (India), National Intellectual Property Rights Policy (India), 

Universal Health Coverage, United Nations Sustainable Development Goals 

 

Introduction:  

 

The paper will begin by tracing the evolution of the (now) formally recognised campaign towards 

ascertaining access to essential medicines as an irreplaceable sub-set of the human rights jurisprudence, 

as repeatedly underscored by key nodal agencies, such as the World Health Organisation (“WHO”) and 

the United Nations Committee on Economic, Social and Cultural Rights (“CESCR”) – whose General 

Comment No: 14 has famously emphasised on the attainment of the highest standard of health, – both 

qualitatively and quantitatively complementing as it were, – the vast and unequivocal sweep of the 

historic Alma-Ata Declaration.  

It is pertinent to note here though, that the right to health, like many others of its vintage and ilk, – has 

undergone progressive interpretation, and has moved beyond a mere affirmative acknowledgement, – to 

encompass a multitude of immediate as well as tertiary aspects, which unsurprisingly, are not too seldom 

wont to overlap on various bouquets of often competing, and sometimes outright conflicting interests at 

the broad policy level.  

This rather unfortunate deficiency of policy congruence becomes only too conspicuous at the latter 

implementation stages, – bringing to jarring light, the urgent need to envision, prioritise and equip a 

nation’s health policy in a manner that showcases adequate foresight and a consummate appreciation of 

the ground-realities peculiar to individual geo-polities as well as key demographics within the same. 

It is these concerns as have been very briefly etched above, along with a few allied issues, – that this 

paper shall endeavour to examine, analyse and as very optimistically stated at the outset, – try to provide 

a well-balanced and sustainable policy model and ethos, that will be truly enabled to carry out the pledge 

of Universal Health Coverage (“UHC”) under the United Nations Sustainable Development Goals 

(“UNSDGs”) that we as a conscientious member of global community and as a sovereign state, have 

promised our populace, – whilst giving voice to our very own Constitutional ideals. 

Research Methodology:  

 

While the bulk of this paper uses the doctrinal research methodology, having relied entirely on various 

judiciously curated primary and secondary sources of relevant data / literature – the deduction of the 

salient findings / results and the process of articulating the subsequent conclusion however, utilises a 

comparative and critically analytical approach. 
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Discussion:  

 

Though it has been variously argued that the Constitution of India does not, in fact, expressly uphold 

the right to health as an enforceable fundamental right, – the judiciary however, has traditionally been 

more than proactive in serving to bridge this interpretive gap, in various contexts, through the repeated 

and often hearteningly emphatic incorporation of the right to health within the right to life under Article 

21 of the Constitution. 

The paper begins by acknowledging this prominently pre-existing judicial discourse in India which 

has created quite a legacy (since the early days of Indian Medical Association v. V.P. Shantha [(1995) 

6 SCC 651] and more of the same ilk) of articulating this aforementioned “right to health” as an 

intrinsic sub-set as it were, of the inalienable fundamental right to life. That said however, an analysis 

of the approach of the judiciary toward health, brings to light the fact that, while the courts have been 

nothing short of magnanimous and unfailingly sensitive in sanctioning the inclusion of the right to 

health within fundamental rights, – the judicial trend reveals that the right to health has typically been 

associated with medical services, barring the very recent widely hailed “watershed moment” in 

legislative history, that was Novartis AG v. Union India & Ors. [(2013) 6 SCC 1] – in that it starkly 

underscored the hitherto almost consensually ignored questionable hierarchisation of priorities with 

trade lobby interests having traditionally been awarded a clear preference over public health equity 

concerns.  

This paper takes off from this rather uncomfortable point in the status-quo, and attempts to scrutinise 

the policies and the politics underlying this, perhaps unwitting trajectory, – and examines its 

implications on one’s inalienable and non-derogable right to a healthy life, and the consequent 

realisation of a sustainable framework ensuring universal health coverage across all national 

demographics. 

Over the four decades since the pledge taken at Alma-Ata, or for that matter, the 71 long years since 

independence, India has indeed come a long way, oftentimes having traversed arduous and uphill 

paths.  

Some indices of the same culled from across a variety of sectors1 are as follows:  

o India’s Gross Domestic Product (“GDP”) is among the 10 largest in the world2;  

o Her economic growth rate is among the 5 largest world-wide in terms of purchasing power   

parity3;  

o As of 2010, she was ranked among the top 10 in the space sector4; and  

o She currently boasts of the 2nd largest workforce available for military services5;   

o With among the 5/6 largest internet users across the world6, and  

o Is the 2nd largest user of mobile telephones today7. 

Yet, when it comes to one of the foundational parameters of any society, the best that the Central 

government has, as late as 2017, – been ready and able come up with a singularly unambitious pledge 

to marginally increase health care spending to 2.5% of the total GDP by the year 20258. This, 

naturally, has incurred the vociferous disappointment of health specialists, including the world’s 

leading medical journal, The Lancet, which, in its commentary on the same called out the 

government’s lacklustre plan, underscoring the fact that the global average is already at 6%. The 

commentary then, – as part of its “Difficult Dialogues” series in February 20179, – went on to ask a 

few very pertinent questions of the existing state of public healthcare in India, such as:  
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>  Why don't national and state governments make the health of all citizens a high priority?10  

>   Or, at the very least, why is health not given its own due consideration within the annual budget?11  

What emerged thereupon, was a clear and unequivocal finding that there exist, even to this day, a number 

of barriers that are capable of hindering the impact of any increased health spending, such as: (i) ill-

equipped health centres12, (ii) inadequately trained primary care staff13, and (iii) a disproportionate 

reliance on a growing, largely unregulated private health-care sector14, – all of the above perniciously 

bolstered as it were, by the State’s apparent reluctance to re-calibrate trade and FDI targets so as to 

balance out the wide-spread affordability (hence, access) concerns of life-saving / essential medicines15. 

This is further borne out by the following confirmation released by universal health care specialists 

from the Public Health Foundation of India, New Delhi16: “In … the progress towards universal health 

coverage as one of the Sustainable Development Goal indicators, India has underperformed in 

comparison to other countries, many of which were far less developed.” 

In response to the above, the Government of India, vide: the National Health Policy, 2017, has pledged 

to prioritise primary health, by allocating significantly more funds to said sector, converting primary 

health centres into “wellness centres” with a focus on prevention and health promotion, and by 

deploying more doctors and paramedics in public hospitals which have been facing shortages. The 

policy has further set several quantitative goals, such as: increasing India’s life expectancy at birth 

from 67.5 to 70 years by 2025 and reducing premature mortality from cancer, cardiovascular diseases, 

chronic respiratory diseases and diabetes by 25% by 202517 – all of which are doubtless, most 

commendable, but a rather unachievable targets (particularly hitting the latter numbers) when the 

concerned agencies are hamstrung as they are with inadequate budgets, inaccurate micro-allocations, 

and an adamant reluctance to alter or dilute the overarching policy stance (as was evident by the absence 

of any direct follow-on instructions dedicated to the affixation of price ceilings or legislative tweaks, for 

example, such that the same may be leveraged upon to practically carry out a commitment made towards  

focus on enhancing access to healthcare – made by the National IPR Policy, 2016 in its Vision 

Statement)18.  

 

Salient Findings / Results:  

 

Under these circumstances therefore, one may be forgiven for holding that a radically shift in premise, 

thought and momentum is but the need of the hour. Toward this end, the author, taking a leaf out of 

nations such as, the Netherlands, South Africa, Brazil, etc., – and not the least emboldened by the 

“controlled” success of India’s very own Council of Scientific & Industrial Research (CSIR)’s Open 

Source Drug Discovery (OSDD) programme during 2013-2014, for responding to the disease burden 

posed by neglected tropical diseases such as, Tuberculosis, Malaria, Leishmaniasis etc.19, – this paper 

would venture to make the following policy recommendations, that might well be calculated to gradually 

streamline the implementation aspect of the existing policies, and eventually help the ostensibly 

competing sovereign imperatives to dovetail: 

(1) Data exclusivity and Patent extensions (and any manner of “TRIPS-plus” steps) to be strictly 

discouraged in any guise whatsoever, in free trade agreements and/or bilateral trade agreements, with 

an unapologetic priority on safeguarding the generic pharmaceutical sector; 

(2) Carefully calculated and strategic investment in Government-sponsored R&D in exact 

synchrony with actual nature of the disease-burden versus affordability scenario; 

(3) Active encouragement of the OSDD model of innovation as spearheaded by the CSIR, with 

continued and specific focus on diseases that are peculiar to the subcontinent, but often neglected; 

(4) Consider using an “eminent domain approach” (in line with the essence of 28 U.S.C. § 1498) 

in order to establish special royalty rates for Government use of patents20 – obviously a suggestion only 

for the direst of situations, – should the nature of a bona fide exigency not quite meet the stringent 

“extenuating circumstances” threshold that merit a Compulsory License  
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–  ensuring in the process, self-sufficiency with regard to both, availability as well as access of 

qualitatively sound essential medicines, and doing justice to our epithet of being the “pharmacy of the 

global south”. 

Conclusion:  

 

From the above therefore, it becomes abundantly clear that, if we truly are committed and genuinely 

invested in taking constructive steps towards improving access to medicines, – the only sustainable way 

forward would be to heed the wisdom reiterated over the years by voices such as Ayyangar, Stiglitz, 

Correa, to name a few; and to consciously adopt and inculcate a fresh perspective from the one that we 

have been favouring thus far, – i.e., by using human rights norms and frameworks as the foundational 

bulwark for policy making, thereby rendering flexible, the barriers that the conventionally narrow and 

rigidly pro-market approach towards intellectual property laws had been made pose against enabling 

such access – and to finally begin to breathe life into the collective vision that we as members and 

stakeholders of a global community had envisaged and pledged for, time and again, since the 1948, with 

the Preamble to the WHO, enshrined repeatedly by Article 12 of the International Covenant on 

Economic Social & Cultural Rights in 1966 and then more resoundingly by the Alma-Ata Declaration 

in 1978, among others, – all the way down to 2017 in constitutional ideals aspired for by India’s National 

Health  Policy. 
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Designing Master of Public Health degrees for a global audience 
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Abstract:  

Master’s in public health (MPH) degrees are useful and desirable degrees for Public Health workers in 

developing and developed countries. There is a great interest in earning an MPH by workers already 

employed in the Public Health sector. With modern technology offering online MPH degrees has 

become possible and popular. This presentation discusses the most successful approaches to teaching 

online MPH degrees for a global audience. Online courses live from interaction among students. 

Asynchronous discussions are the most useful in a global setting because of the vast time zone 

differences and the work and time restraints of the students. Not more than 7 courses per year are 

recommended, assuming that most students are keeping an employment while studying. Advantages of 

offering the MPH online are the past work experience of recruited students, the possibility of 

implementing practical assignments in the current situation and applying Public Health principles in the 

local context, the saved cost travel and of providing/searching and paying for accommodation of 

students. There may be also less of a “brain drain” by students staying in the country of study after their 

graduation. Discusses options of on site teaching modules. Author has designed an MPH while teaching 

at an international University in the Philippines, has taught Public Health courses online and face to 

face in Austria, Bangladesh, Germany, Canada, Indonesia, the Philippines, and the USA. 

 

Rising importance of Master of Public health degrees 

In the past few decades the Master’s in Public Health (MPH) has been established as a desirable degree 

for promoting health on a population level in established market economies (EME) as well as low 

income economies (LIE). Here are two examples: Post-war Germany had no degree even close to an 

MPH (even though before the war they were leaders in the field). In the last few decades several 

universities in Germany started offering MPH degrees (Mastersportal.com, 2018). The other example: 

the country of Bangladesh, which had an off-campus teaching center in Dhaka from AIIAS, an 

international university in the Philippines. In 1999 no school in Bangladesh offered an MPH. Now there 

are several options to take an MPH in Bangladesh (Master’s in Public health MPH in Dhaka, 

Bangladesh, 2018).  Why would medical doctors working in the field of public health sit down and 

study for another degree? Their employers (developmental NGOs and government agencies) think it 

has enough value that they would offer higher pay plus the cost of the program of study to their 

employees. Even though these highly trained medical professionals are working in public health, well 

immersed in the culture, they do not always understand the methods and rational behind their work.   

Fried, Begg. Bayer and Galea argue (2013): Public health is at a watershed moment. The 

world’s health needs are changing, and complex problems require interdisciplinary 

approaches and systems-based solutions. Our longer lives and changing environments 

necessitate life-course and structural approaches to prevention. This argues strongly for public 

health graduate education that adequately prepares trainees to tackle emerging challenges and 

to lead now and in the future. 

Popularity of online MPH 

The tables are shifting, where there were few or no MPH degrees, now there are many options. A new 

trend in education is online study. In fact online course offerings are a major educational trend within 

the last years and seem to increase exponentially (Allen & Seaman, 2008; Sun & Chen, 2016). “In fact, 

universities with no online course offering today are expected to struggle with student enrollment and 

finances” (Wa-Mbaleka, 2013). According to Online-Education-Trends (Trends, 2017), 98% of school 

https://ajph.aphapublications.org/author/Begg%2C+Melissa+D
https://ajph.aphapublications.org/author/Galea%2C+Sandro
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administrators state that demand for online programs (in the US) have increased or have stayed the 

same, and that in spite of a decline in overall enrollment in higher education (Babson, 2015). The new 

shift is toward online MPH degrees (Krisberg, 2012). For example “At the University of South Florida 

College of Public Health, enrollment in online public health degree programs has more than doubled 

since the middle of the last decade. The university was one of the first to offer distance-based public 

health education” (Krisberg, 2012). Even though North American based online MPH degrees tend to 

be of the general “one size fits all” type and not especially designed for a global setting, they are 

available world wide as long as there is internet availability.  

Modes of teaching global MPH degrees 

What is the best mode for MPH programs for global public health? There is no simple answer. There 

are four main approaches: Face to face (F2F), sometimes called brick and mortar, university based in 

an EME country, F2F university based in an LIE country, an off-campus teaching center in a LIE 

country operated by a university in either country type, and the online approach from either country 

type. There are numerous hybrid concepts possible, in fact half so called online courses require some 

on-campus F2F activity (Trends, 2017). 

My alma mater in California, USA, has a flourishing global public health program. To be relevant they 

have established teaching centers in global health settings, one in Peru and one in the Philippines, where 

they take their students for certain courses to get hands-on experience. They also require extensive 

externships. Some problems associated with education in EMEs is the cost and the brain drain. Many 

graduates in EME countries will not go back to their country of origin. International universities in LIE 

can avoid some of these problems. AIIAS, an international university located in Cavite, Philippines 

would be an example. Students come from around the globe. Professors are mostly from EME countries 

and paid EME wages. High quality is expected. The cost is significantly lower than comparable 

institutions in EME countries (and higher than a comparable program in a LIE country). Nobody is 

allowed (government policy) to stay and work in the country except the Filipinos and those who get 

special (and rare) visas, the brain drain problem is diminished (graduates from LIE countries still may 

decide to emigrate). The majority of MPH graduates goes to find good positions with NGOs in global 

Public Health in countries like Cambodia, Gambia, and Indonesia. Political and economic instability 

and visa headaches are the problems with this concept. AIIAS has several off-campus programs going 

in countries like Indonesia, Myanmar, Bangladesh and the Philippines. AIIAS also started a fully online 

MPH program.   

How does an online MPH look like - curriculum 

The curriculum for an online MPH is no different than an F2F one. Core competencies have been used 

to redefine curricula across the major health professions in recent decades. In 2006, the Association of 

Schools of Public Health identified core competencies for the master of public health degree in graduate 

schools and programs of public health. (Calhoun, Ramiah, McGean Weist, Shortell, 2008)  

“The ASPH core MPH competencies delineate fundamental knowledge, attitudes, and skills that every 

MPH student, regardless of their major field, should possess upon graduation” (Moser 2008). Core 

competencies for Public Health in Canada e.g. are easily available on the internet (see http://www.phac-

aspc.gc.ca/php-psp/ccph-cesp/pdfs/cc-manual-eng090407.pdf). 

How does an online MPH look like – Interaction -the professor assumes the role of a facilitator  

Discussion forum questions are a vital part of an online course. Each student is required to answer the 

(open ended) question and then respond to the answers of other students. In large classes several 

question options can be given to avoid repetition (or the class can be divided into groups).  To have 

lively discussions (synchronous or asynchronous) is absolutely essential to an online course. It is time 

well invested to spend some time to think of the best questions. The facilitator needs to read the answers 

as students post them and enter the discussions herself to show presence as a teacher, to direct the 

discussions, and to ask questions to lead into greater depth (Garrison & Anderson, 2003; Sheridan & 

Kelly, 2010; Preisman, 2014). Personal issues of students should be responded to either in the forums 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Calhoun%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=18633093
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramiah%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18633093
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weist%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=18633093
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shortell%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=18633093
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or in private emails and phone calls. The forum discussion needs to be the heart of an online course, but 

forum discussions can also be used also to enhance F2F classes. Sometimes very quiet students in a 

classroom can become very vocal in an online forum. It has also been shown that an active student 

support team for online students decreases the attrition rate of online courses.  

As said before, the online course lives from interaction. Interaction between student and facilitator and 

between student and student (Eison, 2010). Assignment of at least one group project during an online 

course is another great idea. For example the group project can be to make a video production 

demonstrating one principle learned in class in a creative and visual way. Students will tackle this even 

if they live half around the globe from each other. This assignment not only aims at interaction, it also 

involves higher learning domains of analysis, integration, synthesis and creation which should be part 

of every undergraduate and graduate course, not just lower domains like memorization and cognition.  

It is also possible to use taped video lectures. 

Chickering and Gamson (1987) identified seven practices of good teaching at the undergraduate level. 

Even though this is now over 30 years ago, these practices are still relevant, for online as well as F2F 

teaching: 1) encouraging communication between educators and learners 2) promoting collaborative 

learning and 3) active learning 4)providing prompt feedback 5)keeping students on task 

6)communicating high expectations, and 7)accommodating different learnings styles. Many of these 

practises are echoed in relationship to online teaching in more recent publications (see e.g., K. A. 

Morrison, 2011; Pelz, 2004; Stone & Perumean-Chaney, 2011; Strandberg & Campbell, 2014).  

How does an online MPH look like - testing? 

Testing is a little tricky for online courses. Since it cannot ascertained if the assignments turned in are 

really authored by the student it is a possibility to rely on proctored exams. A trustworthy proctor who 

will get paid for her help can usually be located, like a university professor, school principal, public 

employee, etc. 

How does an online MPH look like – support system 

For successful online courses there needs to be a good support system. The hosting institution should 

support facilitators of courses with preparation, ongoing support while teaching, and ongoing training 

in the future. This involves choosing the best strategies of how to present the material online, as well as 

support with the technical  part of designing and operating online courses (G. R. Morrison, Ross, 

Kalman, & Kemp, 2011). This will result in satisfied facilitators and students as well as even and 

superior quality of the course material with elements that lead to courses that are familiar and user 

friendly for the student.  

When preparing an online course it is helpful for the student to receive a guide for each day of online 

learning. It could include what has to be read (it makes sense to divide the study material into small 

parts. After reading a section in the guide and text, the student could be referred back to the guide, 

where the section is either summarized or gone into greater depth or the topic could be related to some 

relevant current news). Relevant assignments could also be explained in the guide, the students can be 

prepared for the test or quiz and the discussion forum related to the topic can be introduced. 

Posting any instructions to students it is important that everything is very explicit and detailed because 

the online student is not able to ask questions very easily as the F2F student can. It is important to avoid 

getting the online student frustrated and give up because things are not clear. It is a good idea to 

designate one spot (forum) in the course for asking any “dumb” questions. Then the facilitator has to 

look at this forum every few hours so students can get answers quickly. It often happens also that another 

student sees the question, has struggled with the same problem, and helps the first student answer his 

question. A F2F student may “hang in” the class for a few weeks if instruction is not clear, the online 

student will quit the course quietly as soon as he does not understand! 

Annotated lecture slides for the chapter can also be posted or integrated in the suggested daily guide. 

Some visual learners like to go through the material via slides. 
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How does an online MPH look like – Learning Management System 

For posting an online course a course management system or Learning management system (LMS) is 

needed. This could be defined as “software that has been used in a learning content presentation which 

has a significant role and complexity in [an] e-learning environment” (Aydin & Tirkes, 2010, p. 176). 

The LMS, “provides a place for learning and teaching activities to occur within a seamless 

environment” (Unal & Unal, 2011, p. 19). Usually the institution will decide which system to use. 

Common available CMSs are Blackboard, Desire to Learn (d2l), canvas and Moodle.  They all serve 

the purpose of having the material organized and to making it easier to navigate for facilitator and the 

students. Moodle may be a bit more limited in what can be done with it, but it is free of charge. This is 

the reason why many institutions switch to Moodle. Jeffrey and Siebold (2017) undertook a study 

comparing and rating these four CMSs and found that Canvas scored higher in all components rated. 

The results were presented at an online learning conference in Michigan in 2017. 

Advantages of global MPH online 

There are advantages and disadvantages in online teaching. One of the advantages for a global MPH is 

the type of student attracted to online programs. Online students are often more mature and have a job 

already, often in a field related to Public Health. As the student studies principle of public health and 

practical assignments she can apply them immediately in her environment and workplace in her (global) 

setting. Since they are trying to keep their job and live in their “natural” surrounding which may detract 

from their study, they are often not interested in full time study. This makes the MPH several years long 

than the typical 1-2 years. This may also be an advantage; the student becomes more immersed in the 

material and concepts.  

The student also has an advantage with cost. Even though online courses may cost the same as F2F 

courses, the student does not need to relocate and can keep the income from the job.  

Many students from LIE stay in the EME country of their F2F university after graduation. That is 

obviously their choice and will benefit the EME country, but not their country of origin. Online studies 

reduce the “brain drain” for the LIE country. 

Future trends 

Online courses will continue to become more frequently offered and available. Will online courses 

someday replace F2F completely? I doubt it. From my experience our traditional university setting gives 

the best support for an online program. Hiring diverse contract teachers to teach online courses will lack 

a consistency and congruency. However online universities can overcome some of these deficits. “In 

2010, U.S. News & World Report said that Walden University, a fully online university, had the largest 

online graduate public health program by enrollment…the university works particularly hard to meet 

the changing demands of public health practice, convening a summit of public health experts about 

every five years to determine the kinds of emerging competencies and skills students need to succeed 

in the field.”(Krisberg, 2012) 

However, not every professor makes a good online facilitator and not every student has the self-

motivation to succeed in online courses. So F2F courses will continue to have their place. 

Conclusion 

Online course offerings either as single courses or as entire MPH program especially in the area of 

global public health is a viable option with many advantages if done right. The trend towards online 

teaching will continue, but in my opinion will not replace F2F teaching in a more traditional setting. 
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