
The SRK-Kalam Health Project has the distinction of being the �rst private 
initiative for a public cause, taken up by the SRK Knowledge Foundation 
(SRKKF). Initiated to commemorate the visit of the erstwhile President of 
India, Dr. A.P.J. Abdul Kalam, at the SRK Empire, in 2013, the project is 
aimed at developing a model to address the healthcare problems faced by 
the rural populace, as envisioned by Dr. Kalam. As part of the project, 
physical checkups and laboratory investigations, along with the collection 
of the health parameters of more than 1,10,000 people were carried out in 
the Lathi, Liliya and Babra Talukas of Amreli District in Gujarat. 

This book meticulously presents the details of this �rst phase of the 
project, from the framework and methodology, to the statistical �ndings 
and implications for further action. These �ndings would be instrumental 
in-

 Undertaking a �rst of its kind population health study in India,   
 encompassing socio-economic pro�ling, primary medical   
 examination, and diagnostics. 
• Providing treatment and medical/nursing assistance to the needy  
 and organizing referral and linkages for further treatment, when  
 required.
• Creating a cloud-based database for analysis and derivation of health  
 indicators and live feeds using point-of-care devices into the   
 population health platform, for further expansion of the project to  
 larger populations.
• Making a nationwide impact, as SRKKF has aligned itself to work on  
 UN SDG Goal 3. 
• Probable replication on a larger scale in other developing countries.



“Gem in the lotus” 



1 

SRK-Kalam Health Project
India’s First Population Health Study

First Phase Completion Summary

{Zam_`m:



2 

When Dr APJ Abdul Kalam, the 11th President of India, visited the SRK campus on 9 
August, 2013, he stopped at the display of ‘I Am Nothing, But I can do Anything’ in 
the lobby and said that it indeed conveys the innermost secret of the presence of 
human beings in the universe. He shared with me his concern about the disease-
centric approach of medical practice and the rising prices of medical treatment and 
suggested that I do something to help people living in the villages and understand the 
healthcare problems they face, which, he felt, were different from the problems faced 
by people living in the cities. 

During his second visit to Surat on 24 April, 2015, I shared with Dr Kalam, my plan to start 
a population health project at my native place – Lathi Taluka in Amreli District – and he 
very happily agreed to lead it as a model for rural healthcare for the rest of the country 
and even the entire developing world. Unfortunately, he departed a few months 
later, on 27 July, 2015, nevertheless giving me the concept that we institutionalized 
as the ‘SRK-Kalam Health Project’. I am very happy to see the first phase of the project 
completed, articulating upon concepts like Triple Aim of Healthcare Delivery, namely, 
improving the patient experience of care (including quality and satisfaction); improving 
the health of populations; and reducing the per capita cost of health care.

It is most befitting that the ‘SRK-Kalam Health Project’ report is titled ‘NIRAMAYA’, 
from a shloka of the Brihadaranyaka Upanishad (1.4.14). During the last three years, 
hundreds of doctors, nurses, paramedics and social workers painstakingly interacted 
with villagers and not only served them with their skills, but also shared their pain and 
suffering with compassion, in the true spirit of, ‘I Am Nothing, But I can do Anything’. I 
am sure that this report presents an effective model of delivering healthcare to people 
living in rural areas, which will eventually be replicated at other places in India as well as 
in other developing countries, as dreamt by the great visionary, Dr APJ Abdul Kalam. 

Govind Dholakia,
Founder and Chairman, Shree Ramkrishna Exports,

Chairman, SRK Knowledge Foundation   

MESSAGE
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The ‘SRK-Kalam Health Project’ is unique in two ways. It is the first application on 
ground of the emerging idea of population health, where upstream factors like social 
determinants and environmental conditions are the focus of the healthcare delivery. 
Additionally, it is the first private initiative for a public cause, where the emphasis is not 
to create an entity like a hospital in a rural area, but to generate health care activity by 
volunteering teamwork.   

The direct effect of healthy living and the profound reduction in the risk of chronic 
disease is now well established. The best approach to addressing the chronic disease 
crisis is to promote the adoption of healthy living. For the same, the American Heart 
Association has brought out seven health behaviours, termed as ‘LS7’. These consist of 
four health behaviours (physical activity, nutritious diet, abstinence from tobacco use, 
and right body weight) and three health factors (cholesterol, blood pressure, blood 
sugar). It is indeed called a ‘healthy living polypill’ that everyone must take.  

The World Health Organization (WHO) Commission on Social Determinants of Health 
observed, “Heart disease is caused not by a lack of coronary care units but by the lives 
people lead, which are shaped by the environment in which they live.” 

I am happy that the pilot phase of the project, covering more than 100,000 people in 
their habitats, has proved that the right medicine addresses not only the disease, but 
also the healthy way of living. The study indeed confirms that physical inactivity is a 
major health crisis and a large-scale pandemic. 

Dr B Soma Raju, MD, DM, PhD (H.C.),
Cardiologist & Chairman, Care Hospitals

MESSAGE
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In my five decades of experience in epidemiology and biostatistics, I have seldom come 
across a project like the ‘SRK-Kalam Health Project’ that puts the service component 
ahead of the research component, and a sense of wellness as the ultimate index of good 
health, rather than ‘absence of disease’ or ‘absence of abnormal (clinical, radiographic, 
laboratory) finding’. This shift of focus from disease to wellness and from patient to 
populations is refreshing, and it was about time somebody did it.
 
From a philosophical perspective, the health of people and the situation of the delivery 
system can be distilled into two candidate issues: (1) Whether judgements about the 
accuracy of diagnosis (and causation) be titrated against an objective standard and (2) 
Whether public health and medical practice recommendations can be justified in the 
context of a pragmatic bioethical framework.
 
This document, based purely on preliminary observations, though not path-breaking, 
highlights the need to stop walking on the old path of treating disease after it is 
manifested, or allowed to manifest, and rather, to capture its onset by primary 
medical examination and diagnostics, by approaching people where they live. The 
bad news seems to be that rural people are also getting caught in the clutches of 
non-communicable diseases, but the good news is that a community-based ‘intent-
to-prevent’ approach has been thought of. I wish that effective follow-up of the study 
population and repeated surveys are undertaken, for they would yield valuable leads 
to addressing important community issues, and nothing can better please the soul of 
Dr Kalam.

Dr S Radhakrishna, PhD,
Former Director, Institute of Research in Medical Statistics, Chennai,

Short-term Professional, WHO Regional Office, New Delhi

MESSAGE
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I consider meeting Shri Govind Bhai Dholakia as a fruit of more than three decades of my 
tutelage under Dr APJ Abdul Kalam. I had the fortune of working on the development 
of Indian’s first coronary stent, the ‘Kalam-Raju Stent’, and setting up the ‘Pan-Africa 
e-Network’ under the guidance of Dr Kalam – two projects of great societal benefit. 
It was only logical for me to directly serve people, for which I found in Govind Kaka, a 
perfect mentor.

This work does not merit being called a scientific study, but it is the most realistic work 
of population health study that has ever been taken up by scientists. For the first time, 
more than 100,000 people have been approached in their dwellings and an attempt 
has been made to understand the social determinants of health. There is a growing 
awareness that upstream health can indeed save wastage of working days on account 
of disability and mitigate the economic hardships of the already poor people. Such a 
study indeed paves the way in this direction. 

Lao Tzu, a philosopher of Ancient China famously said, “The journey of a thousand miles 
begins with one step." This study is that one step. I have no doubt whatsoever that with 
this step, the poor people in India and elsewhere in the world will receive the attention 
of the educated, rich and powerful in making their lives a little better.

Prof Arun Tiwari,
Platinum Jubilee Mentor CSIR-IICT, 

Adjunct Professor, University of Hyderabad,
Secretary, Cardiac Research & Education (CARE) Foundation 

MESSAGE
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Health is a state of complete physical, mental and social well-being and not merely the absence 
of disease or infirmity. The extension to all people, of the benefits of medical, psychological 
and related knowledge, is essential to the fullest attainment of health1.  Across cultures, the 
rationale for specific egalitarianism in health as a factor of well-being, rests on the matrix that 
health is a merit good, whose distribution, as it is argued, should not be determined according 
to an individual’s income.2  Brihadaranyaka Upanishad mentions a prayer:

Om, May all become happy,
May all be free from illness,

May all see what is auspicious,
May no one suffer in any way.3 

The ancient Greek philosopher Democritus (460 - 370 BCE) said, “Without health nothing is 
of any use, not money nor anything else.” French philosopher and scientist René Descartes 
(1596 –1650) declared, “The preservation of health is … without doubt the first good and the 
foundation of all the other goods of this life.” 4

To commemorate the visit of the 11th President of India, Dr APJ Abdul Kalam, in 2013, to the 
Shri Ramakrishna Export (SRK) Campus, Surat, a Health Project was envisaged wherein physical 
check-up and laboratory investigations, along with health parameters, would be carried out 
in the geographically challenged Saurashtra and other rural areas of Gujarat, in addition to 
embedding modern technology into social work. 

To keep the body in good health is a duty... 
otherwise we shall not be able to keep our 
mind strong and clear. 

Buddha

 1 http://www.who.int/about/mission/en/.
2 http://www.isec.ac.in/WP%20269%20-%20Amrita%20Ghatak.pdf
3 http://greenmesg.org/stotras/vedas/om_sarve_bhavantu_sukhinah.php
4 http://www.hhoun.org/background.py

Introduction
1

› gd} ^dÝVw gw{IZ… gd} gÝVw {Zam‘`m… Ÿ&
gd} ^Ð{Uní`ÝVw ‘m H$píMÔþ…I ^mJ ^doV² Ÿ&&
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Of the total disease burden in India in 1990, 61% was due to communicable, maternal, neonatal, 
and nutritional diseases, which dropped to 33% in 2016. There was a corresponding increase in 
the contribution of non-communicable diseases from 30% of the total disease burden in 1990 
to 55% in 2016, and of injuries from 9% to 12%. Infectious and associated diseases made up the 
majority of the disease burden in most of the states in 1990, but this was less than half in all 
states in 2016.5  Although India has not yet overcome the problems of poverty, under-nutrition 
and communicable diseases, it is increasingly facing additional challenges related to non-
communicable diseases due to industrialization, urbanization and economic affluence.6

In consultation with experts in the field, and during Dr Kalam’s second visit to Surat in 2015, the 
project was later aligned to the third of the United Nations’ Sustainable Development Goals: 
Ensure healthy lives and promote well-being for all at all ages.7 It was also decided to explore the 
dual burden hypothesis, which states that Non-communicable Diseases (NCDs) increase in old 
age without replacing the burden of communicable diseases,8 by carrying out diagnostic work 
at people’s doorsteps and averting the manifestation of diseases. Later, the model of enrolment 
of an identified population by an organization (as ‘integrator’) that accepts responsibility for 
population health was adopted.

The SRK Knowledge Foundation assumed the role of the integrator and identified population in 
Lathi Taluka of Amreli district, Gujarat, with the PSM Department, Civil Hospital, Surat, and Care 
Foundation providing academic inputs like conceptual framework and methodology, analytics 
and technology support, particularly Internet of things (IoT) devices. The Project was named SRK-
Kalam Health Project (SRK-KHP), in memory of Dr APJ Abdul Kalam who departed in July 2015. 

It is health that is real wealth and not 
pieces of gold and silver. 

Mahatma Gandhi

5 http://www.healthdata.org/sites/default/files/files/policy_report/2017/India_Health_of_the_Nation%27s_States_ 
 Report_2017.pdf. 
 6 http://www.fao.org/docrep/009/a0442e/a0442e0d.htm
  7 http://www.un.org/sustainabledevelopment/health/
   8 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4028906/

2
Conceptual 
Framework
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	 To undertake a first of its kind population health study in India, encompassing    
  socio-economic profiling, primary medical examination, and diagnostics that include  
  vitals (temperature, pulse rate, respiratory rate, blood pressure), dental examination, and  
  haematological tests (RBS, cholesterol, serum creatinine, SGPT, thyroid hormones, etc.) in  
  a laboratory (following NABL guidelines).
	 To provide treatment and medical/nursing assistance to the needy and organize referral   

  and linkages for further treatment when required.
	 To create a cloud-based database for analysis and derivation of health indicators and   

  live feeds using point-of-care devices into the population health platform for further   
  expansion of the project to larger populations.

Calm mind brings inner strength and self-
confidence, so that's very important for 
good health. 

Dalai Lama

Objectives 
3
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I. Awareness Creation
The pilot study was initiated at the Sanktoba Medical Center and was launched by Morari Bapu, 
the revered saint and kathakaar (bard), at a public event held in the Lathi Taluka Headquarters 
at the Laljidada No Vadlo campus on 4 January, 2016, before a gathering of approximately 2000 
people and district health officials and workers.
This was followed by village level meetings held to build local awareness in the community 
for the project. The SRK-KHP Health Committee, consisting of five members, would work with 
two volunteers from the village to sensitize the local community leaders about the project. The 
public meetings were held along with the leaders at the village level, in which:

  a. The committee members, with the help of a well-known local practising doctor,  
   explained the purpose and benefits of the project. 
  b. A 10-minute video documentary, titled ‘SRK Kalam Health Project’, was shown to  
   the public.
  c. Printed flyers explaining the project in the Gujarati language were distributed.
  

The people were informed about the days of screening, time when screening was open and 
the place where screening would be conducted. The number of days that screening was held 
in a village depended on the size of the population and the expected number of participants. 
Alongside, arrangements for food, water, electricity, space and other amenities were made in 
consultation with the villagers.

II. Integrated Teams
Two medical officers (one male, one female), three laboratory technicians (including a nurse and 
one female lab technician), one data entry operator, one assistant and one driver were recruited 
for conducting screening at the village level. After a village was sensitized, the team would visit 
the village from 8:30 am to 6 pm to conduct the screening and if the participation rate was high, 
it would be decided to extend the number of screening days. This team would carry along with 
them the proforma and all other accessories and equipment needed for the camp.  

You must keep a strict eye on your health; 
let everything else be subordinated to 
that.

Swami Vivekananda

Methodology
4
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III. Participant Flow and Consent
At each screening venue, five stations manned by different personnel would be set up as shown 
in the schematic diagram below: 

Step 1:
The participant would first be greeted by the volunteer from the village at Station 1. The volunteer 
would explain the project to the person and get his/her consent either through signature or thumb 
impression on the SRK Kalam Community Health Survey Form (refer Appendix A). Demographic 
details like name, address, age, sex and contact number would be collected.

Step 2:
The beneficiary would then proceed to the data entry operator at Station 2. The demographic 
details would be entered in a customized software and a bar code would be generated on 

Village Volunteer
Step 1

Participant

Data Entry Operator
Step 2

Blood sample taken 
Step 5

Nurse Station
Step 3

Doctor
Step 4

Blood samples sent to Lab in cold 
chain ice box for Analysis

Blood samples  
analyzed. Survey Form 
entered into database

Village volunteer informs 
and hands over Lab report to 

Participant

Minor Evolute for Treatment Referral & Linkages

Doctor advises and hands over 
Lab report to Participant

Normal Results

Abnormal Results
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 9 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4166023/

four labels. One label would be used on the form and the other three would be used for blood 
samples.

Step 3:
After this, the participant would go to nursing Station 3 where his/her height, weight and pulse 
would be measured. In addition, the medical assistant/nurse would note down other general 
information like BPL status, education level, food, type of family, caste and religion.

Step 4:
A doctor would then examine the participant at Station 4, adding anything missed out in the 
history taken at Step III. 

Step 5: 
The participant would then proceed to the final laboratory station. The lab technician would 
collect the blood sample and the completed SRK-KHP community form. The participant would 
be provided with an acknowledgement slip in order to collect his/her reports later.

IV. Use of Digital/IoT Devices 
Current sensor technology for vital-sign monitoring promises great benefits for the convenient 
management of diseases. Despite significant progress within the monitoring device industry, the 
widespread integration of this technology into medical practice remains limited.9  Any population 
health programme essentially has to use digital devices and therefore, a conscious decision was 
taken to make a beginning in this area through this project. With the aim of eventually developing 
a health care measurement kiosk (in the larger plan) that would integrate devices into a carrel 
body, a controller, a physiological test interface, a seat and a weight scale, the following candidate 
digital devices were used in the population screening: 
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V. Collection and Transportation of Samples
All participants were advised to rest for at least 15 minutes before blood collection. Blood 
collection was done using a blood collection needle and holder. Approximately 8 mL of blood 
was collected from the antecubital fossa (vein anterior to the elbow), of which 4 mL was 
dispensed in a plain vial or serum separator tube (BD Vacutainer Serum), 2 mL was dispensed 
in an EDTA vial (BD Vacutainer K 3 EDTA) and 2 mL was dispensed in fluoride. All samples were 
centrifuged at the screening site using a REMI centrifuge. The separated serum was stored in a 
head insulated box with ice pack to preserve them for transportation to Surat, 400 kilometres 
away, for analysis.

VI. Laboratory Analysis
A separate dedicated laboratory was created at the Naduba Medical Centre at Surat to analyze 
the screened samples with the following equipment:

VII. Data Management
Customized software for data entry was developed, which was integrated with the lab software 
and the data was seamlessly synchronized with the database in the cloud. All completed 
forms from the field were securely sent to Surat in sealed packages for data entry. The data 
entry operator and assistant carried out double entry of data. The two datasets were checked 
periodically and any mismatches were resolved by referring to the hard copy. Once all the 
data mismatches were resolved, the data set was locked for further edits by any user. The final 
dataset was analyzed using IBM SPSS and SAS 9.3 (SAS Institute Cary NC).
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VIII. Informing Participants about Results
The village volunteers contacted either by phone or in person, the participants whose 
samples had abnormal values. They were given the lab reports, counselled and referred to the 
Government hospital or specialty hospital for treatment, depending on the context.

IX. Statistical Analysis
Exploratory Data Analysis was carried out initially. Basic statistics like frequencies for 
categorical variables or summary measures like mean and median for continuous variables 
were computed.

X. Confidentiality Protection
Care of the personal information of every respondent who participated in the survey was taken. 
Personal information of any kind was not shared with any other company or organization in any 
form. In addition, the population, rather than individual, has been represented in our survey 
report. All the data was managed and stored at the SRK Kalam Health Project Lab, Surat.
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5
Activities during 

the Screening
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Internet of Things (IoT) based 
Data Capture
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Community gatherings and 
meetings
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I.  Population Distribution
The population of three talukas was studied; Lathi (40.73 %), Liliya (20.03 %) and Babra (39.24%). 
The total number of participants was 110,339.

II. Age Distribution of the Population
The population screened had a gender ratio of 1056 (number of females per 1000 males), the 
average age of the population being 35.32 ± 19.09 years.

One who neglects or disregards the 
existence of earth, air, fire, water and 
vegetation disregards his own existence 
which is entwined with them. 

Mahavira

Observations

43296 44942

22101

Lathi        Liliya        Babra

Age distribution (in yrs)# of the population

# Provisional guidelines on standard international age classifications: https://unstats.un.org/unsd/publication/SeriesM/SeriesM_74e.pdf

6
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The 25th percentile is 19.00 in females and 16.00 in the male population, which shows that the 
male population has younger participants than the female population. The Population Pyramid 
shows a growing population.

III.  Literacy Status
The literacy status of the population is given in the table below. A major proportion of the 
population is literate (74.96%). The literacy rate is higher in males (81.13%) as compared to 
females (69.21%).

Literacy Status of the Population (>=7 yrs of age)

Statistics: 
Age (in 
yrs)

The Population 
Pyramid shows that 
the population studied 
has a high number of 
young people.

Population Pyramid of SRKKHP 

Female

A
ge

100.0

Gender

Frequency

Male

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

.0

02.000 2.0004.000 4.0006.000 6.000

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

.0

*By ‘Just Literate’ is meant – Having no formal education. Able to read and write Gujarati language.
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Depending on the BMI value calculated, only 40.03% population has normal weight, 34.7% is 
underweight and 25.26% is overweight.

IV. Socio-economic Segmentation
The population is predominantly Hindu (96.92%), Open caste (59.55%), Vegetarian (97.62%) 
and No BPL card holder (82.06%). 

Socio-economic Segmentation of Population

V. BMI (Body Mass Index) 
  (20-65 years)

 10 http://www.who.int/nutrition/publications/bmi_asia_strategies.pdf
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VI.  Dental Examination (limited to a cohort of 100 people)

An oral hygiene and dental caries examination was carried out on a cohort (n=100) in the Lathi 
village.

BMI distribution

Normal range

Obese class 1

Severe underweight

Mild underweight

Preobese

Obese class 3

Moderate underweight

40.03

18.366.61

20.57

0.29

5.43 8.70

Age group
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Certain cohorts emerged out of the clinical examination, for which haematological examination 
was carried out. 

The data captured from the proforma was analyzed and the results of some of the findings are 
listed below:

I. Abnormal Findings from Total Population Survey

Sloth is the great enemy - the inspirer of 
cowardice, irresolution, self-pitying grief, 
and trivial, hair-splitting doubts. Sloth 
may also be a psychological cause of 
sickness. It is tempting to relax from our 
duties, take refuge in ill-health and hide 
under a nice warm blanket. 

Patanjali

# Refer Appendix C for normal reference values

Haematological 
Analysis

7
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II. Abnormal Findings by Gender

a. Haemoglobin: Anaemia
Reference Value: 

*All numbers are in g%

Statistics

Anaemia was, expectedly, less common in males than in females, the odds ratio being 0.496.

100%

Female Male

90%
80%

70%
60%
50%
40%

30%

20%
10%

0%
AnaemicNormal

*CI: Confidence Interval

19501

56660

19501

53679
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b. RBC
Reference value:
Female = 4.2:5.4 million/cmm                 Male = 4.6:6.2 million/cmm

*All numbers are in million/cmm

A high count of RBC was more common in females than in males (Odds ratio 0.543), while a low 
count of RBC was common in males than in females (Odds ratio 1.132).

100%

Female Male

90%
80%

70%
60%
50%
40%

30%

20%
10%

0%
HighNormal Low

44443 42475

3577 1857

8640 9347

Statistics
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c. ZPP Level: Iron Deficiency
Reference value:
Normal: < 40 umol/molHB

*All numbers are in umol/molHB

Statistics

As there is a relation between high levels of ZPP and low levels of haemoglobin, therefore, as 
expected, high ZPP was less common in males than in females, the odds ratio being 0.381.

100%

Female Male

90%
80%

70%
60%
50%
40%

30%

20%
10%

0%
High ZPPNormal

45053
48879

11607
4800
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d. TSH Level: Thyroid Deficiency
Reference: 
Normal: 0.27-5.25 uIU/mL 

*All numbers are in uIU/mL

Statistics

TSH

Both, high levels of TSH and low levels of TSH are more common in females (The odds ratio is 
0.610 and 0.450 respectively).

High LowNormalFemale Male

100%

98%

96%

94%

92%

90%

88%

86%

4447

2662

50829

405
179

51801
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e. Serum Cholesterol Level
Reference:

 Normal: < 250 mg/dL

Statistics

*All numbers are in mg/dL

Hypercholesterolemia was slightly more prevalent in males than in females, the odds ratio 
being 1.089.

High CholesterolNormalFemale Male

100%

98%

96%

94%

92%

90%

88%

86%

4447

2662

50829

405

51801

4854

51806 48711

4968
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f. Serum Glucose Level
Reference:
Normal: <140 mg/dL 

Statistics

Hyperglycemia

Hyperglycaemia (>=140 mg/dL) was slightly more common in males than in females, the odds 
ratio being 1.128.

*All numbers are in mg/dL

High RBSNormalFemale Male

100%

98%

96%

94%

92%

90%

88%
86%

84%

82%

5693 6007

47672
50967
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g. SGPT Level: Liver Function
Reference:
Normal: < 40 U/L

Statistics

SGPT

*All numbers are in U/L

Liver function disorders were substantially more prevalent in males than in females, the odds 
ratio being 2.887

HighNormalFemale Male

100%
98%

96%

94%

92%
90%
88%
86%

84%
82%
80%

2766

6928

46751

53894
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h. Creatinine Level: Kidney Function
Reference:
Normal: < 1.40 mg/mL

*All numbers are in mg/mL

Statistics

Creatinine

Kidney function disorders were substantially more common in males than in females, the odds 
ratio being 4.356.

HighNormalFemale Male

100%

100%

99%

99%

98%

98%

97%

97%

96%

322

56331

1304

52366
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i. HIV and HBsAg Positive Prevalence Rate

The odds ratio for a HIV positive finding in males vis-a-vis females was 2.007, while that for 
HBsAg positivity was 1.699.

HIV Positive

HBsAg Positive
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III. Abnormal Findings by Age
a. RBC: Anaemia

All age groups have a greater/higher number of low RBC count than high RBC count. The 65+ 
age group has the highest percentage of people with a low RBC count.

There were statistically significant differences between the age groups, and the ZPP count was 
highest in the age group of 25-44 years (17.04%).

Low RBC 3934 2816 4319 4331 2587

High RBC 953 991 1751 1326 413

Normal 16660 14956 25588 22176 7538

Age Group

100%

1-14 15-24 25-44 45-64 65+

90%
80%
70%

60%
50%
40%
30%
20%
10%

0%

Normal ZPP 18694 15775 26262 24167 9034

High ZPP 
(>40umol/molHB)

2853 2988 5396 3666 1504

Age Group

100%

1-14 15-24 25-44 45-64 65+

90%
80%
70%

60%
50%
40%
30%
20%
10%

0%

b. ZPP: Iron Deficiency
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Normal 21468 18526 28914 22963 8646

High cholesterol
(>=250mg/dL)

79 237 2744 4870 1892

Age Group

100%

1-14 15-24 25-44 45-64 65+

90%
80%
70%

60%
50%
40%
30%
20%
10%

0%

The prevalence of low and high TSH is observed to increase with an increase in age of the 
group.

The prevalence of high cholesterol increased substantially with age, from 2.53% in children 
aged < 14 years to 3.28% in aged 15-24 years, 8.81% in persons aged 25-44, 15.23% in the 
age group 45-64 and 15.52% in adults aged > 65 years i.e., with increasing age group, the 
percentage of high cholesterol is found to increase.

High TSH (>5.25uIU/ml) 1530 748 1920 2050 862

Low TSH (<0.27uIU/ml) 12 67 215 202 88

Normal 20005 17948 29523 25581 9588

Age Group

100%

98%

96%

94%

92%

90%

88%

86%
1-14 15-24 25-44 45-64 65+

c. TSH: Thyroid Deficiency

d. Cholesterol
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The prevalence of diabetes (as measured by an abnormal RBS) increased substantially with age, 
i.e., it was 1.87% in the age group < 14 years, 2.22% in the age group 15-24 years, 8.25% in the age 
group 25-44 years, 20.43% in the age group 45-64 years and 24.53% in the age group > 65 years.

The presence of a high SGPT was low in the age groups <14 years (3.60%) and 65+ years (3.31%), 
highest in the age group 25-44 years (14.87%), and intermediate in the age groups 15-24 years 
(6.41%) and 45-64 years (9.55%).

Normal RBC (>=140 
mg/dL)

21145 18346 29047 22147 7954

HighRBS (>=140 
mg/dL)

402 417 2611 5686 2584

Age Group

100%

1-14 15-24 25-44 45-64 65+

90%
80%
70%

60%
50%
40%
30%
20%
10%

0%

Normal 20772 17560 26950 25174 10189

HighSGPT (>=40 
u/L)

775 1203 4708 2659 349

Age Group

100%

95%

90%

85%

80%

75%
1-14 15-24 25-44 45-64 65+

e. RBS: Diabetes Mellitus

f. SGPT: Liver
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A high creatinine level was very rare in children aged <14 years (0.06%), very moderate increase in 
the age group 15-24 years (0.7%), more frequent in adults aged 45-64 years (2.22%), and highest in 
persons aged 65+ years (5.39%).

HIV positivity was observed in approximately 1 of 1300 cases in the studied population; the prevalence 
was 3600:1 in the age group < 14 years, 3700:1 in the age group 15-24 years, 850:1 in the age group 
25-44 years (highest), 900:1 in the age group 45-64 years and 1200:1 in the age group >65 years.

HBsAg positivity was observed in approximately every 134th case. The number of positive cases 
increased with increasing years of age group. The highest number of positive cases i.e., 70:1 was 
observed in the age group of 65+ years and the lowest i.e., 400:1 was observed in the age group of 
1-14 years.

Normal 21534 18690 31305 27214 9970

High Creatinine  
(>=1.4 mg/dL)

13 73 353 619 568

Age Group

100%
99%

98%

97%

96%

95%
94%
93%

92%

91%
1-14 15-24 25-44 45-64 65+

g. Creatinine: Kidney

h. HIV

i. HBsAg
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IV. Degree of Anaemia by Gender and Age
The overall prevalence of anaemia in this community was 27.24% with a vast difference 
between females and males (34.41% vs. 19.67% respectively). Moreover, among subjects with 
anaemia, the degree was worse in females than in males, the proportions with moderate and 
severe anaemia being 41.09% and 21.98%, respectively (Table 4).

Table 4: Degree of Anaemia in males and females

Table 5: Findings of Haemoglobin in Females
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Table 6: Findings of Haemoglobin in Male

Further analysis (Table 5 and Table 6) showed that a greater frequency of moderate and severe 
anaemia in females as compared to males was seen only in adults aged 15-24 years (43.38% 
vs. 12.93%) and 25-44 years (45.63% vs. 15.15%), and the corresponding proportions were very 
similar in children i.e., 0-14 years (33.19% vs. 30.58%). The same is reflected in the chart too.

Mild Anaemia Moderate Anaemia Severe Anaemia

Age Group

100%
90%
80%
70%

60%
50%
40%
30%
20%
10%

0%

0-14 15-24 25-44 45-64 65+

Female Female Female Female FemaleMale Male Male Male Male
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1. Anaemia predominantly amongst women
The overall prevalence of anaemia in the community was about 27.24%, but it was higher 
in females (34.41%) than in males (19.67%). Further, the degree of anaemia was worse (i.e. 
moderate or severe) in adult females aged more than 15 years. This contrast is not surprising 
and may be attributed in part to the failure to address satisfactorily, stresses associated with 
pregnancy and childbirth. Researchers have evolved effective intervention packages12, but 
the problem has been in implementing them efficiently in the community at large. Anaemic 
women normally do not approach doctors for medical assistance. This study has brought good 
prospects for the population health work in the community, as people have realized that this 
work was focussed on their wellness rather than disease screening and management. This has 
removed their inhibitions in seeking medical help. 

2. Women equally susceptible to heart disease as men
Though cardiovascular disease develops 7 to 10 years later in women than in men, it is still the 
major cause of death in women. The risk of heart disease in women is often underestimated 
due to the misperception that females are ‘protected’ against cardiovascular disease.13  It was 
observed in this study that the prevalence of hyperglycaemia and hypercholesterolemia, which 
are known to be important risk factors for cardiovascular disease, were not very different in 
males vis-à-vis females (the odds ratio being nearly 1.12 and 1.23 respectively), suggesting that 
more intense screening of women for CVD becomes far more relevant.

The best six doctors anywhere
And no one can deny it
Are sunshine, water, rest, and air
Exercise and diet.

These six will gladly you attend
If only you are willing
Your mind they'll ease
Your will they'll mend
And charge you not a shilling.

Nursery rhyme11 

 11 https://en.wikiquote.org/wiki/Health
12 http://pdf.usaid.gov/pdf_docs/Pdabt248.pdf

  13 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3018605/

Discussions
8
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3. More fat in men’s diet affects the liver and kidneys
Liver function and kidney function disorders were much more common in males than in females 
(the odds ratio being 4:36), and suggests that the role of lifestyle factors needs to be addressed 
and suitable interventions evolved, for example, for the reduction in the consumption of fatty 
foods and exposure to heat-stress.

4. Women have more thyroid function impairment than men
Thyroid deficiency was more common in females. The functions of the thyroid gland have 
much to do with a woman's reproductive system, particularly if the thyroid is overactive or 
underactive. This study suggests that a comprehensive endocrinology study for females may 
be more beneficial.

5. Preventive medication for heart disease
Cholesterol, creatinine and plasma sugar levels increased with age, a finding which suggests 
that it would be of greater long-term benefit and cost-effectiveness to address the issue in 
children and younger adults. 

6. Dental diseases are a significant public health hazard
More than 25% DFMT in a cohort of 100 people representing young, middle and older age 
people confirms the consequences of widespread poor oral health that is seen on the personal 
and the population level. As the individual health and well-being affect economic productivity, 
it indeed acts as a significant risk factor for other systemic health ailments. 

7. Findings are indicative and not confirmatory
Population health is a relatively new term that has not yet been precisely defined in India. 
This study supposes that the field of population health includes health outcomes, patterns of 
health determinants, and policies and interventions that link these two.
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Population health has a large component of community factors which differentiate it from 
public health that focuses on issues like nutrition deficiency, sanitation and water safety; and 
from the treatment model that focuses on disease management. This study clearly establishes 
the relevance of population health, as it has brought out facts like:

1. Cardiovascular disease risk factors, namely, hyperlipidaemia and Diabetes Mellitus, are 
similar in both, males and females, contrary to the normal notion that men are more prone 
to cardiovascular disease. The findings suggest that women need to be screened for CVD in a 
more effective manner to assess the burden of NCD in the community. Males are more prone 
to liver and kidney disorders, suggesting a lack of physical activity. Females are more prone to 
thyroid deficiency due to hormonal imbalances.

2. Anaemia continues to be the most serious health issue facing the community, which can be 
attributed to a lack of attention towards nutritional food intake amongst children and hormonal 
imbalances amongst women. This study confirms the prevalence and trends of abnormal ZPP 
and the response to iron therapy. The public health domain approach of treating anaemia as an 
iron deficiency issue is inadequate. A population health endocrinology study of middle-aged 
women is suggested. 

3. The study demonstrated that deployment of IoT based medical devices for monitoring vital 
parameters gives the flexibility to have continuity in care for the people living in villages that 
are marked by the absence of effective primary care services. 

Health is a state of complete harmony of 
the body, mind and spirit. When one is 
free from physical disabilities and mental 
distractions, the gates of the soul open. 

B.K.S. Iyengar

Summary
9
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The SRK-Kalam Health Project (Dual Aim based delivery system + IoT/Cloud based monitoring 
Platform) enables continuous follow up, thereby providing a sampling frame for external 
researchers to do innovative observational special studies on chronic disease management 
and its effect on productivity. This will eventually lead to the development of a nationwide 
Population Health Model covering one in every six humans living on the planet. This study 
supports the idea that a hallmark of the field of population health is significant attention to the 
multiple determinants of such health outcomes, however measured.

Live according to Nature, runs the maxim 
of the West; but according to what nature, 
the nature of the body or the nature which 
exceeds the body? This first we ought to 
determine. 

Sri Aurobindo

The Path 
Ahead

10
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APPENDIX - A
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Appendices
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APPENDIX - B (a)
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APPENDIX - B (b)
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RBC: Reference value:
Normal
Female= 4.2-5.4 million/cmm
Male= 4.6-6.2 million/cmm

ZPP:
Normal: < 40 umol/molHB

TSH:
Normal: 0.27-5.25 uIU/mL

Cholesterol:
Normal: < 250 mg/dL

RBS:
Normal: < 140 mg/dL

SGPT:
Normal: < 40 U/L

Creatinine:
Normal: < 1.40 mg/mL

APPENDIX - C
Haemoglobin: Reference Value

*http://www.who.int/vmnis/indicators/haemoglobin.pdf
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Units

12
Acronyms
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The SRK-Kalam Health Project has the distinction of being the �rst private 
initiative for a public cause, taken up by the SRK Knowledge Foundation 
(SRKKF). Initiated to commemorate the visit of the erstwhile President of 
India, Dr. A.P.J. Abdul Kalam, at the SRK Empire, in 2013, the project is 
aimed at developing a model to address the healthcare problems faced by 
the rural populace, as envisioned by Dr. Kalam. As part of the project, 
physical checkups and laboratory investigations, along with the collection 
of the health parameters of more than 1,10,000 people were carried out in 
the Lathi, Liliya and Babra Talukas of Amreli District in Gujarat. 

This book meticulously presents the details of this �rst phase of the 
project, from the framework and methodology, to the statistical �ndings 
and implications for further action. These �ndings would be instrumental 
in-

 Undertaking a �rst of its kind population health study in India,   
 encompassing socio-economic pro�ling, primary medical   
 examination, and diagnostics. 
 Providing treatment and medical/nursing assistance to the needy  
 and organizing referral and linkages for further treatment, when  
 required.
 Creating a cloud-based database for analysis and derivation of health  
 indicators and live feeds using point-of-care devices into the   
 population health platform, for further expansion of the project to  
 larger populations.
 Making a nationwide impact, as SRKKF has aligned itself to work on  
 UN SDG Goal 3. 
 Probable replication on a larger scale in other developing countries.


