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Introduction
Diabetes mellitus is a metabolic disorder characterized by chronic 
hyperglycaemia with disturbances of carbohydrate, fat and protein 
metabolism resulting from defects in insulin secretion, insulin 
action, or both [1]. Diabetes mellitus is classified into 3 types 
based on the aetiology [1]:

(1) Type 1 diabetes (insulin dependent). 

(2) Type 2 diabetes (non-insulin dependent). 

(3) Other specific type of diabetes (gestational diabetes).

Type 2 Diabetes mellitus is characterized by disorders of insulin 
action and/or insulin secretion [1]. It is one of the preventable non 
communicable diseases (NCDs), resulting in increased morbidity 
and mortality in developing countries like India. Owing to the rising 
prevalence of disease due to both modifiable and non-modifiable 
risk factors and there being a long latent, asymptomatic period in 
which diabetes can be detected, it is essential for early diagnosis 
and treatment of diabetes. This will prevent the complications that 
affect the vascular system, nervous system and organs like eye, 
heart and kidney. 

Global Burden
The leading causes of NCD deaths in 2012 were cardiovascular 
diseases, cancers, respiratory diseases including asthma, chronic 
obstructive pulmonary disease and diabetes alone accounting to 
1.5 million or 4% of NCD deaths and 89 million disability adjusted 
life years (DALYs) [2]. Thus, these four major NCDs were responsible 
for 82% of NCD related deaths [2]. The proportion of deaths under 
the age of 70 years, attributed to NCDs is 52% of which the cause 
of deaths due to Diabetes mellitus is 4% [2]. In 2013, the top ten 
countries/territories for number of people with diabetes in the age 
group of 20 to 79 years are depicted in [Table/Fig-1] [3]. In 2014, 
the global prevalence of diabetes was estimated to be 9% [2].
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 ABSTRACT
Diabetes mellitus is a metabolic disorder characterized by chronic hyperglycaemia with disturbances of carbohydrate, fat and protein 
metabolism resulting from defects in insulin secretion, insulin action, or both. Type 2 (non–insulin dependent) Diabetes mellitus is 
one of the preventable non communicable disease resulting in increased morbidity and mortality in developing countries like India. 
It is characterized by disorders of insulin action and/or insulin secretion. Number of people with Type 2 Diabetes is growing rapidly 
worldwide with economic development, ageing populations, increasing urbanisation, dietary changes, reduced physical activity and 
lifestyle changes. The global prevalence of diabetes is 9%, while in India it is 8.63% and in Tamil Nadu it is 10.4%. 

National and State programmes on Diabetes control are implemented to combat the disease burden. A detailed review of the programme 
modules, operational guidelines and visit to health facilities were done to understand the implementation process related to control of 
Diabetes mellitus. As part of these programmes, opportunistic screening is implemented for target population. Though these programmes 
are unique, there are few lacunae identified which are missing opportunities and time consuming. There are no strategies so far in such 
programmes to make the screened positive cases to undergo confirmatory tests. Since screening is only opportunistic, the screened 
positive cases can be subjected to undergo confirmatory tests by different methods. The specified roles and responsibilities of health 
staffs at various levels to ensure follow up should also be framed and followed. The objective of this article is to review the existing 
strategies and to suggest the need for follow up pathways to be adopted from the first contact level to the level of final confirmation for 
better compliance.
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In India
As per the International Diabetes Federation report in 2014, the 
total number of diabetic cases is 66 million, prevalence is 8.63% 
and deaths due to diabetes is 10.4 lacs [4]. In 2011, a study 
by Indian Council of Medical Research, India Diabetes(INDIAB), 
Phase I done in the rural and urban settings in 3 States and 1 
Union Territory, shows the prevalence of diabetes in Tamil Nadu 
as 10.4%, 8.4% in Maharashtra, 5.3% in Jharkhand, and 13.6% 
in Chandigarh. The prevalence of pre diabetes (impaired fasting 
glucose and/or impaired glucose tolerance) is 8.3% in Tamil 
Nadu, 12.8% in Maharashtra, 8.1% in Jharkhand and 14.6% in 
Chandigarh respectively [5].

Screening for early diagnosis of type 2 Diabetes 
Mellitus 
For an early diagnosis, screening is essential to identify individuals 
who are in the pre-diabetes state and diabetes state to intervene 
at the right time to prevent a pre-diabetic to become a diabetic 
and a diabetic to be affected by further complications. Screening 

[Table/Fig-1]: Top 10 countries/territories for number of people with diabetes (20 to 
79 years), 2013, IDF [3]
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[Table/Fig-2]: National Programme for Prevention and Control of Cancer, Diabetes, 
Cardiovascular Diseases and Stroke (NPCDCS) [7].

National Programme for  prevention and control of cancer, diabetes, cardiovascular 
diseases and stroke 

a. Objective Early diagnosis and management of cancer, diabetes, 
cardiovascular diseases and stroke.

b. Strategy Opportunistic screening of all individuals aged 30 years and 
above in all government health facilities and camps.

c. Screening   
tool for DM

Measuring RBS using glucometer.

d. Cut off 
values for 
diagnosis

Fasting blood sugar >/= 126mg/dl
Post prandial blood sugar >/=200mg/dl
(as per WHO definition 1999)

e. NCD clinic A NCD clinic is set up in the government health facility starting 
at a sub centre level to render the screening, treatment and 
counseling services. The clinic will have a doctor, nurse, 
counselor, data entry operator in a community health centre 
level (CHC) and training is imparted to them. For screening of 
diabetes, glucometer, test strips and auto disabled lancets are 
procured at central level as per the requirements from time to 
time.

f. Patient flow Day 1 Screening is done using glucometer. The capillary 
blood test is taken as measuring the random blood 
sugar. If the RBS is above the cut off value, the 
individual is considered as suspected diabetic and 
advised to come the next day or referred to higher 
facility to test for FBS and PPBS.

Day 2 The same individual who was screened positive the 
previous day visits the health facility to undergo tests 
such as FBS and PPBS by testing plasma glucose.

Day 3 The individual will visit the health facility to collect the 
reports and depending on the test result, the individual 
is referred to medical officer for further advice.

g. Referral 
and follow 
up

The suspected cases of diabetes will be referred to CHC or 
higher health facility for further diagnosis and management. 
The nurse and counselor should assist in follow up care and 
referral of screened positive cases for further investigations or 
treatment.

h. Suspected 
to be 
diabetic [8]

6.13%

A brief description of both these programmes is given in [Table/
Fig-2,3]. Tamil Nadu has implemented the NCD intervention 
programme even before the implementation of NPCDCS. Hence it 
is proposed that National Programme will supplement the State’s 
efforts by providing technical and financial support.

Advantages of such programmes-
1.	 Helps in identifying the undiagnosed pre-diabetic and diabetic 

cases in the community.

2.	 Provides management and monthly follow up for the diagnosed 
cases.

3.	 Provides an opportunity for Inter Personal Communication 
(IPC) on healthy life style modifications.

4.	 Creates awareness to a large number of people about services 
available in health facilities and to avail them for free of cost.

5.	 Individuals who are conscious about their health will definitely 
follow the advice given by health staffs for follow up and 
referral and adhere to management.

Gaps identified related to follow up of screened 
positive cases.
Based on the extensive review the following gaps were observed 
in the existing programmes:

1.	 A maximum number of 3 to 4 visits should be done by the 
individual to know the blood glucose test results.

2.	 The programme guidelines and modules don’t mention about 
the ways for stringent follow up of screened positive cases 
to undergo confirmatory tests and the same is not imparted 
during the training also.

3.	 The roles and responsibilities of health staff to follow screened 
positive cases at different levels are not explained.

is defined as the presumptive identification of unrecognised 
disease or defect by application of tests, examinations and other 
procedures which can be applied rapidly. A screening test is not 
intended to be diagnostic [6]. There are several approaches to 
screen diabetes such as screening the entire population, targeted/ 
selective screening and opportunistic screening. The screening 
tool for diabetes might vary depending upon the feasibility of the 
screening programme when it comes to cover a wider community. 
The screening tools that one can opt for are risk assessment 
questionnaire, biochemical tests or combination [1]. 

Opportunistic screening 
Opportunistic screening is carried out at a time when people 
are seen by health care professionals, for a reason other than 
the disorder in question [1]. When it comes to opportunistic 
screening for diabetes, the patient or the attender visiting the 
hospital for some other reason, is sensitized to undergo screening 
for diabetes. The individual undergoing screening might be in a 
fasting state or would have had a cup of tea or a meal and the time 
interval between his last meal and the screening varies widely from 
patient to patient and is not possible to retrieve that history every 
time one comes for screening. In that case, under opportunistic 
screening, the blood sample collected will be taken for testing as 
random blood sugar (RBS). Suppose, if the value of random blood 
sugar is above the cut off value, then the individual is requested 
to come another day for testing fasting blood sugar (FBS) and 
post prandial blood sugar (PPBS) to confirm the diagnosis. But, 
whether the individual will return another day to undergo the said 
tests is uncertain. Even if the individual is going to return the next 
day or some other day for testing fasting and post prandial blood 
sugar, the individual has to again come another day to the health 
facility to get the report. 

So to confirm whether an individual is diabetic or not, the individual 
has to visit the health facility three to four times after the initial 
screening. We have to remember that if an individual has overt 
symptoms that disturbs his day to day life, only then he visits the 
health facility to get the treatment. In services like opportunistic 
screening though feasible, whether the individual will return to the 
health facility three to four times spending those few hours of their 
work life to know the test results is something that has to be looked 
into, inspite of how much the individual is motivated. Sometimes, 
there are chances of false reporting in such situations as well. 

A detailed review of National and State programme modules of 
NCD interventions were carried out [7-11]. An extensive review of 
published articles related to the need for follow up strategies to 
confirm diabetes [12–22] was done. These articles were obtained 
through internet search of medical literature in Google and Google 
scholar irrespective of any particular timeline. The key words used 
for the selection of articles were opportunistic screening, diabetes 
mellitus, follow up, reminders. 

National and State programmes to combat burden of 
Diabetes Mellitus
In India, National and State Programmes have been launched 
to combat the burden of NCD, to create awareness among the 
people, to create a behaviour change, to diagnose at an early stage 
followed by management and follow up. Two such programmes 
included in the review are: 

1.	 National Programme for Prevention and Control of Cancer, 
Diabetes, Cardiovascular Diseases and Stroke (NPCDCS) 
implemented by Ministry of Health and Family Welfare, 
Government of India from 2010.

2.	 Programme for Prevention, Screening, Treatment and Follow 
up of NCDs like diabetes mellitus, hypertension, cervical 
cancer, breast cancer funded by World Bank and implemented 
by the Department of Health and Family Welfare, Government 
of Tamil Nadu from 2011. 
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[Table/Fig-3]: Programme for prevention, screening, treatment and follow up of 
NCDs in Tamil Nadu [9,10].

Programme for prevention, screening, treatment and follow up of NCDs

a. Objective To reduce the morbidity and mortality due to diabetes and 
other NCDs by screening for early detection and treatment.

b. Strategy Opportunistic screening of all men and women aged 30 years 
and above for hypertension & diabetes mellitus while women in 
addition are screened for cervical and breast cancer.

c. Screening   
tool for DM 

Measuring RBS by analysing in semi – auto analyser

d. Cut off 
values for 
diagnosis

Random blood sugar >200mg/dl with symptoms of diabetes.
or
Random blood sugar from 110 to 200mg/dl, advised for FBS 
PPBS.
Fasting blood sugar >/= 126mg/dl
Post prandial blood sugar >/=200mg/dl
(as per ADA guidelines 2009)

e. NCD clinic A NCD clinic is set up in all the government health facilities 
starting from a primary health care with trained staff nurses 
exclusively posted to carry out screening services. The clinic 
is fully equipped with the required logistics like equipments, 
registers, reagents and drugs to carry out the intervention 
smoothly. Online screens for real time data entry is also 
provided in the health facilities.

f. Patient flow Day 1 Screening is done by collecting the blood sample 
to analyse the plasma glucose level. The sample 
withdrawn is taken as measuring the random blood 
sugar. The sample has to be analysed in a semi auto 
analyser. The individual is asked to visit the health 
facility next day to collect the report.

Day 2 The individual returns to the health facility to get the 
report and if the RBS value is above the cut off value, 
then is advised to come the next day to undergo 
confirmatory tests like fasting blood sugar and post 
prandial blood sugar.

Day 3 The screened positive individual returns to undergo 
fasting as well as 2 hour post prandial blood sugar 
tests.

Day 4 The individual returns to collect the report and 
depending upon the results the individual is referred to 
the medical officer for further management.

g Referral 
and follow 
up

The follow up of cases for investigations is done by the staff 
nurse posted in NCD clinic. For confirmed cases, follow up is 
done by providing drugs for a month and  investigations like 
FBS, PPBS, Sr. cholesterol, Sr. creatinine, urine albumin are 
done once is 3 months. The complicated cases of diabetes are 
however referred to higher centres from PHC.

h. Positivity 
rate [11]

4.21%

4.	 In NPCDCS programme, the focus on how the referral is 
done in screening camps and ensuring the screened positive 
individuals visit to the health facility is not clear.

5.	 The reports only reflect on suspected to be diabetic or the 
positivity rate but not on the number that needs confirmatory 
tests.

Recommendations
There are various studies done in different regions that emphasize 
on the number of loss to follow up of diabetes patients and need for 
follow up strategies [12-22]. Since screening test and confirmatory 
tests are different to diagnose Diabetes mellitus, certain strategies 
to ensure follow up can be framed and followed such as:

1.	 Preparation of line listing of screened positive cases with 
contact details like full address and phone number on a daily 
basis can be shared with field staffs to mobilize the individuals 
to health facility [11].

2.	 The screened positive cases can be subjected to undergo the 
confirmatory tests by arranging camps or outreach activities 
once in fortnight so that it is possible to mobilize those 
individuals with prior information.

3.	 The government can provide facilities to make reminder 
calls or send short message services or automated voice 

messages or flash messages through mobile technology from 
the respective health facility about the test report and further 
advice to act upon by the individual [11,12,15,21,22].

4.	 Reminder letters through postal services can be utilized to 
ensure follow up of cases [13].

5.	 The health facilities are provided with Hospital Management 
System (HMS) and (Health Management Information System 
(HMIS) for online reporting in states like Tamil Nadu [9,10], 
which can be utilised for tracking the screened positive cases 
[13,14,17].

6.	 The operational guidelines or the training manual of any such 
programme should provide the follow up mechanism or 
algorithm in detail [17] and the roles and responsibilities of 
every individual category of health staff to be involved should 
be mentioned [11].

7.	 Information Education Communication (IEC) messages 
emphasizing not only on healthy lifestyle modification (LSM) 
and screening services provided in health facilities but also 
on the importance to follow up to undergo confirmatory tests 
should be highlighted [14].

Conclusion
Community based pilot studies should be done in order to find 
out the most feasible and cost effective ways to follow up with the 
screened positive case to undergo confirmatory tests. Reducing 
the number of visits to health facility from 4 to a minimum of 2 visits 
to know the test results will have scope for better compliance, 
cooperation and follow up. The data of such programmes or 
studies should not just reflect on the prevalence of diabetes overall 
but the split up details such as the number of screened positive 
cases, number of cases that require the confirmatory tests, the 
number who underwent the confirmatory tests and diagnosed to 
have the disease and the number initiated with treatment should 
also be included. Such complete screening and undergoing of 
confirmatory tests by the targeted individual will provide the actual 
burden of diabetes overall and also prevent chances of any false 
positive or false negative reporting. This will make the reporting 
more reliable and valid to plan feasible interventions to reduce the 
morbidity and mortality due to diabetes mellitus.
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