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INTRODUCTION

Tuberculosis (TB) is responsible for the greatest number of 
deaths by a communicable disease in the world.1India is home 
to 27% of global TB cases and is one of the 30 high TB bur-
den countries which contribute to 87% of the total number of 
TB cases in the world.2 Often termed as a disease of poverty, 
some of the contributing factors of TB are; overcrowding, 
smoking, drinking and immunocompromising diseases like 
diabetes.3 India, known as the Diabetes capital of the world 
is home to about 75 million diabetics with a prevalence of 
nearly 8.7%.4 Diabetes has been known to increase the risk of 
contracting TB infection by impairing the immune responses 
of the body and thereby increasing the risk.3,5,6

Both TB and Diabetes increase the likelihood of contract-
ing each other. TB-Diabetes co-morbid cases have been ris-
ing in the past few years in India.7,8,9 Diabetes is responsible 
for impaired immunity which often increases the likelihood 
of getting TB infection. TB on the other hand, adversely af-
fects glucose tolerance, thus elevating the risk ofdiabetes.10 

Studies have shown that TB infection proceeds at a faster 
rate with Diabetes as comorbidity.10 Further, people with the 
comorbidity are at a four times higher risk of dying as com-
pared to people with individual diseases.11 A large fraction 
of people with both diseases remain undiagnosed and often 
end up developing complications. Besides, diabetes length-
ens the TB management and is conducive to treatment fail-
ure and relapse.12,13,14 TB-Diabetes comorbidity poses several 
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ABSTRACT
Introduction: India has witnessed a rise in TB-Diabetes co-morbid cases in the past few years. Both TB and diabetes create 
complications for each other not only in terms of the prognosis but also management. Glycaemic control is pivotal for the suc-
cessful management of diabetes and the co-morbidity.
Aim: To understand the barriers and challenges of successful management of diabetes among TB-Diabetes co-morbid patients 
in the Udupi district.
Methods: This cross-sectional study was conducted in the Udupi district of Karnataka from January 2020 to June 2020. Purpo-
sively selected Healthcare providers under RNTCP, were interviewed using a semi-structured interview guide. Each interview 
was fully transcribed. Data collection was terminated on reaching data saturation. A manual thematic analysis of the interview 
data was done using an inductive approach. Codes and themes were generated by a critical review of the transcripts.
Results: Healthcare providers stated that certain patients such as, elderly, the homeless, and those with habits like alcoholism, 
were particularly difficult to manage. Besides, poor socioeconomic status, misconceptions, and lack of treatment adherence 
often create difficulties. Finally, participants also stressed the shortage of staff which impedes efficient management of the co-
morbidity.
Conclusion: This study identified several barriers and challenges of diabetes management among TB-Diabetes co-morbid pa-
tients. These impediments, such as alcoholism, misconceptions, staff shortage, if addressed could aid in the better management 
of diabetes and eventually the co-morbidity.
Key Words: TB-Diabetes, Diabetes management, RNTCP, co-morbidity, Udupi district, TB challenges
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challenges to the management of both diseases. Glycaemic 
control is the key to achieve treatment success in TB and 
consequently diabetes.11

In other words, the successful management of TB is depend-
ent on the successful management of diabetes. The dilemma 
in the management of comorbidity is multifactorial.15 For 
instance, while rich nourishment is recommended in case 
of TB, it is contraindicated for Diabetics.16 According to a 
study by Thomas et al., in Chennai, India, the health centres 
face difficulties in the management of TB patients due to rea-
sons such as illegible or missing addresses given by patients, 
and loss of follow-up.17 Such issues when complimented by 
persisting blood glucose levels, pose a serious hindrance to 
TB management. Considering the importance of diabetes 
management for subsequent TB-diabetes comorbidity man-
agement, it is pivotal to understand the difficulties faced by 
healthcare personnel in diabetes management. Therefore, 
the purpose of this study was to understand the barriers and 
challenges of successful diabetes management among TB-
diabetes co-morbid patients.

METHODS

Study design and setting
This cross-sectional study followed a quantitative study 
that aimed to understand the factors affecting diabetes 
management among TB-diabetes co-morbid patients in the 
Udupi district. It was conducted in the Udupi district of 
Karnataka from January 2020 to June 2020. The proposal 
was approved by the Institutional Ethical Committee (IEC 
888/2019) of Kasturba Medical College (KMC), Manipal 
Academy of Higher Education. TB and co-morbidities 
are within the purview of the District TB control centre, 
Udupi. The regional community health workers such as 
Accredited Social Health Activists (ASHAs), auxiliary 
nurse midwives (ANMs), along senior treatment supervi-
sors (STOs) under the revised national TB control pro-
gram (RNTCP) collectively function to notify and follow 
up TB patients in the district. The healthcare providers 
under the RNTCP conduct the directly observed treatment 
short-course (DOTS). 

TB-DIABETES collaborative strategies
The WHO has come up with a collaborative framework for 
the management of both diseases in 2011.10 The framework 
has established guidelines for the detection and manage-
ment of TB in diabetics and vice-versa. Likewise, the RN-
TCP, and the NPCDCS, have their own National framework 
for joint TB-Diabetes collaborative activities in India.11 The 
framework explains the screening procedure, sensitization of 

health personnel, reporting, as well as joint management of 
the co-morbidity. 

Data Collection
Purposively selected Healthcare providers under RNTCP, 
were interviewed using a semi-structured interview guide 
which contained questions that covered the following do-
mains: introduction and orientation, diagnosis of diabetes in 
TB-diabetes co-morbid patients, the process of management 
of Diabetes in TB-diabetes co-morbid patients, follow-up of 
diabetes in TB-diabetes co-morbid patients. The identity of 
the participants was kept anonymous. The entire in-depth in-
terviews were recorded using a voice recorder application, 
after obtaining the consent of the participants. Each inter-
view was fully transcribed. Data collection was terminated 
on reaching data saturation.

Data Analysis
We resorted to the ‘Grounded theory’ approach of analysis of 
the data.18 A manual thematic analysis of the interview data 
was done using an inductive approach. Each interview tran-
script was critically reviewed by the researchers. Suitable 
codes were generated and assigned to sections. The inter-
view transcripts were carefully analyzed to look for similari-
ties and differences. The generated codes were aligned un-
der categories and the categories were reviewed to generate 
meaningful themes systematically.

RESULTS

The thematic analysis of the 10 participants revealed the fol-
lowing barriers and challenges for the management of diabe-
tes among TB-diabetes co-morbid patients. 

Habit of alcoholism is a challenge in the follow 
up  
The management of patients with habits such as alcohol-
ism was found to impede efficient follow-up. Participants 
stressed the difficulties of the management of alcoholic pa-
tients, elderly patients, patients without a family, and those 
belonging to the lower socioeconomic strata.

“The only problem is that we come across cases when pa-
tients are alcoholics. They are not regular. Just one problem 
with them is they don’t take medications properly if they also 
are Diabetic then it’s probably the worst combination. Alco-
hol is a big Factor. Because of the alcohol, they miss medica-
tion and appointments.” (Respondent 3)

Most participants agreed to the added challenges of keeping 
a track of patients with family problems, or without a family. 
Besides, such patients are irregular with their medications, 
thus increasing the difficulties. 
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Multiple medications and a lengthy treatment 
lead to non-compliance 
TB patients invariably follow a list of medications for the 
management of the disease and in case of comorbidity, dia-
betic medication additions often increase the difficulties of 
the patient. As a result, they end up skipping the medications 
or stopping them completely.

“See already they are, you know taking a lot of medication 
for TB, right? And then we are telling them to add on to that 
list, medications for diabetes. So that’s a bit of a worry to 
them, you know maintaining so many medications, the tim-
ings and you are treating the body with a lot of chemicals. So 
that is never a good thing to have.” (Participant 3)

Misconceptions and stress related to the co-
morbidity
Many patients have several misconceptions regarding the 
treatment. Likewise, there is stigma associated with comor-
bidity as well which affect diabetes management. 

“ And one wrong notion that many of the patients have is that 
when they see the fasting and you know, Postprandial blood 
sugars are normal, they think that they’re completely cured 
of Diabetes and they revert back to the, you know, original 
lifestyle and this is something that is a big misconception. 
They do stop medication and like I said, it adds on to the 
problem and sometimes they even reduce the dosage.” (Re-
spondent 7)

Also, having both diseases make some patients stressed. El-
derly patients and those of the lower socioeconomic class are 
often reported to be under a lot of stress due to the manage-
ment of the comorbidity.

“Patients, especially of the socially backward class are under 
a lot of stress because of this because of the dual manage-
ment. Yeah, some of them are under stress. The stress levels 
are according to his age. More the age more the stress like 
older patients are at a more stress.” (Respondent 10)

Contradictory diet advice for the co-morbidity
Some participants also mentioned the paradox of dietary 
management in case of comorbidity, meaning; the patients 
need to gain weight as they have TB and therefore require 
to eat well. However, as they also have diabetes, they might 
need to cut down on a few things which make dietary man-
agement tricky.

“They have to take care of the diet as well, which is also 
contradictory because you know in Tuberculosis, we usually 
prescribe them to have protein rich and good food to gain 
weight and you know to gain mass but it’s a contradictory 
statement when it comes to Diabetes. So like it’s a paradox 
when you have both diseases in one you need to eat, well in 
the other you don’t.” (Participant 3)

“ See if it was a normal person with Tuberculosis you can 
ask them to have Banana, Milk and you know anything that 
is high energy yielding. But this is absolute contraindica-
tion when it comes to Diabetes, so they can’t afford to have 
skimmed milk and all those sort of things. So that becomes 
a big issue with people those who have Diabetes as well” 
(Respondent 4)

Poor socio-economic status acts as a hin-
drance for the dietary management
Patients belonging to the lower socio-economic strata face 
many issues due to comorbidity, especially due to the neces-
sity of a change of diet and lifestyle. Such patients are often 
unable to afford the often expensive, high calorific foodstuff 
such as meat and milk powder advised by the healthcare per-
sonnel, eventually letting the co-morbidity persist.

“The major problem is that they are dependent on Rice, 
which they can’t have in case of Diabetes. So if they had 
anything other than rice, they don’t feel complete. So it’s 
very difficult to alter that kind of a diet because you know, 
even if I tell them anything, they might not be able to afford 
it. Green. Most of them here are fishing community people. 
Rice and fish is the staple. That is my biggest problem.” (Re-
spondent 4).

Non-adherence gives rise to complications 
Whether or not a co-morbid patient is compliant with the 
management, is dependent on several factors ranging from 
the socio-economic status of the patient to periodic follow-
up. Although a majority of patients follow instructions, few 
of them don’t and their follow-up is difficult.

“ Patient non-compliance is a very big problem for us. That’s 
whenever we call them for follow-up, they won’t come. 
Yeah, they’ll say they have work. Even when the ASHA 
workers go, their doors will be locked then they’ll not pick 
up the phone.” (Respondent 5) 

Some patients may discontinue the treatment on their own, 
either because of financial constraints or sometimes due to 
negligence.

“ There are specific cases where they could discontinue ei-
ther TB or Diabetes medication on their own because of sev-
eral reasons. Economic regions, and also non seriousness. I 
mean not being aware about it or, aware, but kind of casual 
attitude.” (Respondent 10).

Several participants reported such casual attitudes of certain 
patients, which often results in poor outcomes. Consequent-
ly, the lack of adherence leads to complications and the de-
velopment of drug resistance in some cases.

“ What happens is one patient if not compliant, the chances 
of complication are very high. So when I tell them that you 
are in initial stage of Diabetes, you need to start medication, 
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they usually don’t. But after six months they come to me 
with complaints like I’m having numbness, I feel fatigued, 
there is chest pain, difficulty in breathing and so on. So, you 
know once these complications have started it becomes diffi-
cult to manage. So, the early stages of treatment is very easy 
as compared to, when you have developed complications.” 
(Respondent 4)

Differences in the follow-up protocol after the 
end of TB treatment
There is a periodic follow-up of co-morbid patients after the 
completion of TB treatment in almost all healthcare facili-
ties. However, a notable amount of differences was observed 
in the responses of the participants within the duration and 
period of follow-up. 

“We certainly follow up on a monthly basis. The appointment 
date is mentioned in the prescription forms.” (Respondent 1) 

“As soon as the patient is completely of TB, we need to do 
timely follow-up for two years. As per the latest guidelines, 
we should be following-up within every six months.” (Re-
spondent 2)

“Usually, we prescribe medications for one month after the 
treatment in between is over and we ask them to regularly 
come to the centre every 15 days. “ (Respondent 7)

Shortage of staff
All the participants mentioned the availability of adequate re-
sources and facilities. However, participants also expressed 
the issues of the shortage of staff and consequently not being 
able to manage the comorbidity efficiently.

“In the PHC, I am the only health care provider here so you 
don’t have a counsellor. So, you need to have a special-
ized counsellor. So, you have to counsel them regarding the 
change of lifestyle, you know they forget about diet and a 
lot of other things, that needs time. In the community health 
centre or they have specialized doctor and they have more 
manpower than a PHC. But here we have difficulty to man-
age all these things with the existing number of staff.” (Re-
spondent 9)

Another participant stressed the importance of male health 
workers in managing alcoholic patients, as understandably, 
ASHAs (female health workers) would have difficulties 
dealing with them.

“There’s a shortage of male workers. I have nine sub centres 
under me. All have ANMs. Four female workers are there 
where there is only one male health worker and 28 ASHAs 
or ladies. So there should be option for ASHAs to be men 
also. I believe men would be in a better position to deal with 
alcoholic patients.” (Respondent 2)

Data is sketchy, please read all the transcripts again and add 

the data to the respective sections You need to rearrange the 
findings. Bring the common codes under one theme. Sup-
pose theme is about follow up bring all the points related to 
follow up under it.

DISCUSSION

This study aimed to understand the barriers and challenges 
in the effective management of diabetes among TB-diabe-
tes co-morbid patients in the Udupi district of India. Many 
participants believed that patients who were alcoholics of-
ten showed poor adherence to treatment and their follow-up 
was difficult. This is also the case with elderly patients and 
patients who do not have a family. The study conducted by 
Gelmanova et al. in the Russian Federation highlighted the 
significant negative impact of alcohol and substance abuse 
on the treatment adherence of TB patients.19 Most partici-
pants agreed that the increase in the number of tablets pa-
tients has to take periodically, often led to discontinuation 
of the treatment. Also, the prevailing misconceptions about 
the treatment, especially among the people from lower so-
cio-economic strata cause the management to extend. Fur-
thermore, healthcare personnel faced difficulties in advising 
high calorific diets to patients of the lower socio-economic 
strata due to their financial constraints. A study by Nonoga-
ki et al. revealed that people with a family from the higher 
socioeconomic strata showed better adherence to Diabetic 
medication as compared to those from the lower socioeco-
nomic strata.20 Besides, some patients do not take medication 
as directed, thereby increasing the likelihood of developing 
drug resistance and complications. The follow-up of some 
patients, particularly those of the lower socioeconomic class 
was difficult. There have been cases of drug resistance due to 
the lack of adherence by some patients. This in turn may also 
adversely affect the prognosis of TB treatment. A change in 
the diet of such people is difficult and adds to the list of bar-
riers and challenges of diabetes management in TB-diabetes 
co-morbid patients. Apart from that, notable differences 
could be observed in the opinions of participants about the 
periodicity of the follow-up procedure. Multiple responses 
ranging from 15 days to 6 months were received. Finally, 
many stressed the shortage of manpower in the healthcare 
centres, which meant ineffective treatment provision. In 
response to the challenges of diabetes management in co-
morbid patients, participants also came up with a few sug-
gestions for improving the same. 

Some participants acknowledged the importance of adequate 
counselling of the patients for effective diabetic management 
and recommended explaining the patient properly as and 
when necessary. Another suggestion was to include more 
male health workers in the management process as they are 
more effective in managing and following up alcoholic pa-
tients. An in-depth review of the challenges and the sugges-
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tions by the healthcare personnel is pivotal for the effective 
management of TB-diabetes comorbidity.

CONCLUSION

This study aimed to understand the barriers and challenges of 
diabetes management among TB-diabetes patients. In-depth 
interviews with the healthcare providers under the RNTCP 
brought out several roadblocks. Alcoholic patients, elderly pa-
tients, and patients without a family were identified as the most 
difficult to manage and follow-up. Similarly, the length of the 
treatment and the increased number of medications often lead 
to discontinuation. Also, some patients do not take medica-
tions as directed which leads to the development of resistance 
and complications. Difficulties in diet management of certain 
patients, especially from the lower socio-economic strata as 
highlighted by the participants as well. Some of the internal 
challenges such as, discrepancies in the follow-up timelines, 
and the shortage of staff, were also noted. In this regard, some 
suggestions such as the inclusion of male health workers in the 
management and follow-up of co-morbid patients might be ef-
fective for the cause. These challenges need to be addressed 
for the better management of the co-morbidity.
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