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with more in her life than just TB.
But you know that the only way
she can be cured is if she adheres
to the full course of treatment. You
will see her once a month for about
10 minutes. How are you going to
monitor her medication adherence
and support her in achieving this
outcome?
Today, about 10% to 50% of all
TB patients in India fail to complete treatment, depending on the
type of TB the patient has.1 The
consequences of poor adherence
to TB treatment are disastrous, increasing the risk of patient morbidity and mortality, disease relapse,
drug-resistance, and transmission
of TB.2,3 In this chapter, we discuss
strategies for GPs to monitor and
improve a TB patient’s medication
adherence.

Abstract
Today, about 10% to 50% of all TB patients in India fail to complete treatment, depending on the type of TB the patient has. The
consequences of poor adherence to TB treatment are disastrous,
increasing the risk of patient morbidity and mortality, disease
relapse, drug-resistance, and transmission of TB. While the Revised
National TB Control Programme (RNTCP) has long relied upon
direct observation of therapy (DOT) for TB patients, this monitoring
strategy requires greater resources than are available to most GPs.
New technologies for monitoring medication adherence—including cellphone-based strategies and electronic pillboxes—may soon
become available to GPs in parts of India and provide alternative
strategies for monitoring pill-taking by patients in real time. Once
a GP identifies medication non-adherence, she or he should screen
for and address toxicities from TB medications, poor nutrition and
other comorbidities (e.g., HIV, diabetes), psychosocial barriers (e.g.,
depression, stigma, substance use disorders) and poor treatment
literacy that could be contributing to non-adherence. Improving
TB medication adherence therefore requires an interdisciplinary
Monitoring adherence
to TB medications
approach.
Introduction
You have just informed your
patient that she is to start TB treatment immediately. She has to take
4 drugs for 2 months, and continue
to take 2 or 3 drugs for another 4
months. You know that this is a long
and tedious regimen. You know
that she will probably develop some
side effects. You hope that she will
not develop drug-resistance. You
know that she is probably dealing

For more than a decade, India’s
Revised National TB Control Programme (RNTCP) has relied upon
direct observation of therapy (DOT)
to monitor medication adherence.
DOT may be conducted at the
health facility level or outsourced
to family members or individuals
in the community. Either way,
DOT requires a trained individual
to observe a TB patient take every
dose of medication, which demands
greater resources and supervision
than are available to most GPs.

Third edition, 2018

Let’s Talk TB

GP Clinics (supplement)

99

Let’s Talk TB

Monitoring and Improving Adherence to
Tuberculosis Medications

Table 1 — Examples of questions to ask tuberculosis
patients at routine visits to identify non-adherence
Single screening question8
Have you missed any of your TB pills in the past week?
Morisky Questions8-10 (any positive answer suggests significant non-adherence)
1. Do you ever forget to take your medications?
2. Are you careless at times about taking your medicine?
3. When you feel better, do you sometimes stop taking your medications?
4. Sometimes when you feel worse, do you stop taking your medicine?

In addition, it is unclear that
DOT results in better treatment
outcomes when compared to selfadministered therapy (i.e., patients
taking pills at home without
observation).4,5 DOT may result in
loss of time, autonomy, and privacy;
regular travel to a health facility
may also lead to loss of money and
employment.6,7
For most GPs, the only opportunity to evaluate TB medication
non-adherence may be at brief
monthly clinic visits. Single questions8 or brief structured questionnaires, such as the Morisky scale9
have been shown to have some
value in detecting non-adherence in
TB patients (Table 1).10
In addition, new technologies
for monitoring TB medication

adherence are emerging in the
public and private sector in India
that record patients’ pill-taking
history via computer or cellphone
applications. For example, the
cellphone-based adherence monitoring strategy 99DOTS entails
patients calling a phone number
dispensed with each day’s TB pills
to report taking every dose (Figure 1).11 Electronic pillboxes can
record when the box containing
TB drugs is opened and closed
to indicate doses taken (Figure
2).12 While these technologies do
not guarantee pill intake, they can
be useful proxies of adherence.
As pill-taking records are continually updated in “real-time” and
may be remotely accessed, GPs
can rapidly identify non-adher-

Figure 1 – 99DOTS, a cellphone based strategy used to monitor TB medication adherence,
in which patients dial a unique phone number dispensed with each day’s doses to report
pill-taking. (Photo with permission from Everwell Health Solutions)
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ent patients and contact them to
intervene early, before the next
clinic appointment. Electronic pilltaking histories can also be used
as longer-term records to help GPs
to better counsel patients during
monthly clinic visits. These novel
technologies are currently being
tested in India. Research is needed to determine how they can be
best used by GPs and to understand whether they positively
impact patient care.
Addressing TB medication non-adherence:
a four-pronged approach
The Standards for TB Care
in India states, “[TB] treatment
adherence goes beyond the realm
of DOTS to a larger concept of
treatment support system developed with mutual trust and respect
between the patient, family, providers, treatment supporters and
the health system at large to
promptly identify and address all
possible factors that could lead
to treatment interruptions. This
includes not only medical factors
such as promptly addressing comorbidities, substance use, adverse
drug reactions and emergencies
but also spans out to addressing
various social, vocational, nutritional, economic, psychological
stress experienced by the patient “throughout the course of
treatment” (p.55).13 In other words,
in order to support patients with
treatment completion, we must
tackle the clinical and social determinants of non-adherence.
When a patient with poor
adherence to TB medications is
identified, we suggest that GPs
should screen for, and address, four
major issues: (1) toxicities from
TB medications, (2) poor nutrition;
(3) medical comorbidities, and (4)
psychosocial barriers (Figure 2).

Let’s Talk TB

Monitoring and Improving Adherence to
Tuberculosis Medications

Reminder
Buzzer

Battery
Compartment
Container
Opening Latch
Location For
Patient Instruction Labels
Medication
Storage Area

Reminder
LED Lights

Figure 2 – The Medication Event Reminder Monitor, an electronic pillbox used to monitor TB medication adherence. The device contains an optional reminder audio buzzer
and LED lights that glow everyday when the patient is scheduled to take his or her
medication. Opening and closing the pillbox lid is recorded as a “dose taken” by the
patient. (Photo with permission from the Arcady Group)

Toxicities of TB medications
Medication adverse effects may
be a major cause of TB treatment
interruption or poor medication
adherence,14 especially for patients
with multidrug-resistant TB.15
Patients with drug-susceptible TB
should be educated about common
Use FDCs, lower pill burden
Combine dose timings
Implement talk back strategy
Monitor drug interactions
Assess indicators related to comorbidities (e.g., CD4 counts in cases
of HIV, HbA1c in diabetes)

Mental illness
screen and
refer, promote psychotherapy
Alcohol Use
screen and
identify mitigation strategies
Poor treatment literacy
counsel at each visit

adverse effects of standard fourdrug anti-tuberculosis therapy
at the time of starting treatment.
Early education will help ensure
that harmless effects (e.g., orangered discoloration of body fluids
from rifampicin) and self-limited
side effects that occur soon after
starting treatment (e.g., mild
Inform patients about drug
eﬀects ahead of time
Assess and address serious vs.
benign drug eﬀects at monthly
visits

Assess weight, BMI, Fe, Hgb at
each visit. Address persistent
weight loss or lack of weight
gain by: 1) referral to dietician,
2) protein-rich diet,
3) micronutrient supplementation

Figure 3 – Multi-pronged approach to addressing non-adherence

gastrointestinal symptoms such
as nausea without liver function
abnormalities) do not result in
treatment interruption. Pyridoxine
(vitamin B6) supplementation at
a dose of 25mg to 50mg by mouth
daily should be considered for
all patients with risk factors for
developing peripheral neuropathy
(diabetes, HIV, malnutrition, and
alcohol use), since prevention of
isoniazid-related peripheral neuropathy will also prevent treatment
interruptions.
At follow-up visits, GPs should
routinely ask about concerning
symptoms associated with serious
adverse effects (e.g., loss of visual
acuity as a sign of optic neuritis).
Early identification of potential
toxicities of TB medications may help
to build patients’ confidence in their
care providers, thereby improving
adherence to medications. Detailed
recommendations for screening
for and managing drug toxicities
are available in the chapter titled
“Adverse Drug Events with Anti
Tuberculosis Therapy.”
Nutrition
Nutrition and TB are closely intertwined, and undernutrition may
adversely impact adherence to TB
medications. Poor nutrition not only
compromises the immune system
and puts people at risk for developing TB, it makes diagnosed TB
patients more susceptible to poorer
clinical outcomes, lower quality of
life, and death.16,17 Undernutrition is
also a major risk factor for drug-induced hepatitis from TB medications, which could lead to treatment
interruption.18,19
Comprehensive nutritional support of TB patients has not been
shown to reduce mortality, and as
such is not recommended as a standard package of care to enable adherence to TB treatment. However,
nutritional supplementation may
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Table 2 — Strategies to promote medication adherence in
TB patients with comorbidities
1. Reduce the number of tablets by using fixed dose combinations wherever possible and
eliminate unnecessary auxiliary medications
2. Simplify dose timings by combining medication doses for TB and other medical comorbidities when safe and appropriate
3. Implement a “talk-back” strategy at each visit by having the patient repeat back to you his
or her understanding of the medications for each of his or her medical conditions
4. Monitor potential drug interactions and reactions, such as hypo or hyperglycemia in TB
patients with diabetes (e.g., activity of sulfonylureas may be reduced with rifampicin and
increased with isoniazid)

have positive impacts on patients’
quality of life, including their capacity to continue to work and/or
serve as caregivers. While the data
are mixed, two small Indian studies
suggest that provision of nutritional supplements may improve treatment completion rates20,21 and other
studies highlight improvements in
physical functioning (measured using grip strength),21,22 which could
improve patients’ overall participation in their TB care.
Guidance on assessing and managing nutritional status for TB patients is provided in a recent report
from the Central TB Division.23 GPs
should assess patients’ nutritional
status at baseline and at monthly
follow-up visits through clinical examination (e.g., evidence of temporal wasting), anthropometrics (e.g.,
height and weight to assess body
mass index, mid-upper arm circumference), and labs (e.g., hemoglobin

and albumin).23 GPs should provide
nutritional counseling and support in the case of any patient who
fails to regain normal BMI after 2
months of treatment or who loses
weight during TB treatment, with
particular attention to pregnant or
breastfeeding women, children under the age of 5 years, and patients
with MDR-TB or HIV coinfection.23
In these cases, GPs should consider
referral to a dietician and encourage
increased daily protein intake, daily micronutrient supplementation
(e.g., with a multivitamin), and ensure that these patients are taking
pyridoxine to prevent development
of peripheral neuropathy from isoniazid.23 Locally available nutrient-rich
or fortified supplementary foods
may be prescribed on a case-by-case
basis. Persisting malnutrition in TB
patients on treatment should raise
concern for poor medication adherence or drug-resistance.

Table 3 — Screening questions to identify alcohol use
disorder and depression in tuberculosis patients with poor
adherence to medication
Alcohol use screening34 (answer of >0 to second question suggests alcohol use disorder)
1. Do you sometimes drink alcoholic beverages? (If the answer is yes, ask second question)
2. How many times in the last year have you had five (four for women) or more drinks in a day?
Depression screening35 (any positive answer suggests possible clinical depression)
1. During the last month, have you often been bothered by feeling down, depressed, or hopeless?
2. During the last month, have you often been bothered by having little interest or pleasure in
doing things?
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Medical Comorbidities
Diabetes and HIV are the most
common comorbidities facing TB
patients in India. TB patients who
are also taking medications for diabetes or HIV may experience additional challenges in adhering to
their TB treatment regimens due
to a higher pill burden, drug-drug
interactions, medical complications, as well as psychosocial issues. By discussing these comorbidities at each visit, and guiding
patients through their multiple
complex drug-regimens, GPs have
the potential to improve adherence
(Table 2). Issues specific to HIV
comorbidity are discussed in the
chapter “Management of HIV and
TB: What Every GP Should Know.”
Psychosocial barriers
to adherence
Common psychosocial barriers
that may impede patients’ healthcare
seeking behaviors and trigger nonadherence include poor treatment
literacy,24 alcohol use disorder,25
stigma from TB or comorbid conditions,26 and mental illness (especially depression and anxiety).27,28
Establishing basic TB treatment literacy is an important first
step to promoting medication adherence.24 Many GPs will not have
counseling staff on-site or the time
to deliver comprehensive patient
counseling and education. Nonetheless, we recommend they cover at least 3 fundamental topics at
the time of starting TB treatment:
(1) explain TB disease, including potential consequences, and
strategies for infection control; (2)
explain the treatment regimen, including drugs, treatment duration,
potential adverse effects; and (3)
discuss the importance of adherence and consequences of non-adherence (i.e., mortality, transmission, relapse, drug-resistance). The
chapter, “What Counselling and
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Support Do Patients With Tuberculosis Need?” offers a more comprehensive framework for counseling
patients with TB.
Alcohol use is common among
TB patients in India and has been
associated with poor treatment outcomes.29,30 One study from South
India found that 29% of TB patients
currently used alcohol and 15%
had alcohol use disorder (i.e., dependence or hazardous drinking
behavior).25 GPs can easily screen
for alcohol disorder using brief
questionnaires such as the AUDIT-C (Table 3). Peer-delivered
psychotherapy has been shown
to be helpful in alleviating alcohol
use disorders in India.31 An alcohol use intervention manual by the
National Institute for Research in
TB in Chennai is available online
to guide GPs (http://www.nirt.res.
in/pdf/AlcoholManual.pdf).32 This
intervention was recently found
to increase TB treatment completion rates in a pilot study.33 When
tackling heavy drinking among TB
patients, GPs can refer patients to
mental health specialists and advise patients to eat before drinking,
switch to low-alcohol beverages,
pace the rate of drinking, and identify triggers such as peer pressure,
so they may be avoided or proactively addressed.32
The social exclusion and stigma facing many TB patients may
result in depression and contribute to poor medication adherence.27,28,36 GPs should therefore
evaluate for mental illness, especially depression, using simple
screening questions (Table 3).
GPs should consider referring
TB patients with depression to a
mental health specialist. However,
access to mental health specialists
is difficult in many parts of India.
In these settings, GPs can implement psychotherapy interventions
themselves or with the help of lay

counselors, as these interventions
have been shown to reduce depressive symptoms in a number of
communities in India.37-39 GPs may
also avail of mental health cellphone applications, developed to
assist care providers in providing
evidence-based mental health care
related to stress and depression.40
Psychotherapy has been shown
to improve medication adherence
and treatment completion in Indian TB patients.41
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CIS CME–Questions
Monitoring and Improving Adherence to
Tuberculosis Medications

Questions
Mohan is a 53 year old man who visits your office with a month of productive cough, 8
kilograms of weight loss, and night sweats. He has type II diabetes, for which he takes glyburide 5mg twice a day. He has a pleasant demeanor and you learn he is an avid cricket fan.
In your initial investigation, you find that a chest X-ray shows a right upper lobe infiltrate, and sputum microscopy shows 2+ acid fast bacilli. He denies ever having had TB previously. You diagnose Mohan with pulmonary tuberculosis (TB) and decide to initiate him
on once-daily treatment with isoniazid, rifampicin, pyrazinamide, and ethambutol (AKT-4).
He weighs 53 kilograms at the time of your initial evaluation.

1

As you start Mohan on TB therapy, what counseling should you provide to
counter potential medication adverse effects and to minimize drug-drug interactions, so that he is more likely to adhere and complete therapy?
a. Advise him that he should not worry if his urine or tears turn red-orange color
while on therapy
b. Tell him that his TB medications should only be taken at bedtime
c. Prescribe pyridoxine (vitamin B6) 50mg by mouth daily
d. Advise him to visit his diabetes doctor soon after starting TB therapy, due to a
risk of poorer blood sugar control while on TB therapy
e. Both A and C
f. A, C, and D

2

You see Mohan again more than 6 weeks after starting TB therapy. His
weight has dropped from 53kg to 48kg, and he has evidence of temporal wasting. When you talk to him, he endorses ongoing fatigue and night
sweats. You worr y that he does not seem to be improving clinically after
starting TB therapy. What should you do?
a. Order a GeneXpert MTB/Rif test, line probe assay, or other drug susceptibility
testing,
if not sent already at the time of diagnosis
b. Carefully screen for poor medication adherence using questions about his
pill-taking
c. Empirically add injection streptomycin to his medication regimen
d. Inquire about the quality of his diet and refer him to a dietician
e. Start a rapid prednisone taper
f. A, B, and D
g. A, B, and C

3

You look in his chart and see that a GeneXpert test sent at the start of therapy was negative for rifampicin resistance. You ask the patient about his medication adherence, and he admits to only taking his TB medications twice in
the last week. Upon more careful questioning using the Morisky questions,
the patient notes that he experienced some clinical improvement after taking
his medications regularly for the first 2 weeks, but then he stopped taking
his medications as frequently because he was starting to feel better. He also
notes that he often forgets to take his medications due to his busy work
schedule and confusion with his diabetes medications.
What messages can you share with Mohan to ensure that he takes his TB
medications ever y day?
(Questions continued on the next page)
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(Continued)

Questions
a. Tell Mohan to stop taking his TB medications if he has acid reflux or mild nausea for
the hour immediately after taking his medications
b. Remind Mohan of the consequences of poor medication adherence or stopping
TB therapy early, including risk of treatment failure, disease relapse, development of drug-resistant TB, and transmission of TB to family members
c. Recommend that Mohan set a daily alarm on his phone to remind him to take
his pills
d. Advise him to stop taking his diabetes medications because curing TB is more
important in the short term
e. Advise Mohan to involve his wife or other family members in his care (if he has
disclosed his diagnosis to them) to help remind him to take his pills and observe
him taking them
f. Ask him to repeat back your instructions about how and when he should take his
TB and diabetes medications
g. A, B, and D
h. B, C, E, and F

4

On follow-up visits for the next two months, Mohan reports improved medication adherence, and his weight increased and symptoms improved. However, he misses his fifth month visit. You call him and Mohan comes into
your clinic one week later with his wife. He looks disheveled, does not make
eye contact, and provides terse answers during your inter view. He smells of
alcohol. His wife notes that he becomes intermittently tearful at home and
stopped going to work three weeks ago. He stopped taking his TB medications completely at that time.
What should you do?
a. Tell him that he has finished four and a half months of TB therapy, so it is OK to stop
b. Screen for clinical depression using simple questions and consider referral to a
mental health specialist
c. Screen for alcohol use disorder using simple questions and consider referral to
a mental health specialist
d. Discuss Mohan’s family and social support system with him and his wife
e. B, C, and D

5

Before the visit is finished, the patient’s wife notes that the patient has started drinking alcohol heavily again (around 7 or 8 drinks a day) after years of
sobriety and asks for you to provide advice about the patient’s alcohol use
disorder. What should you advise?
a. Warn the patient about the increased risk of hepatotoxicity of TB medications
when taken with alcohol, and encourage him to contact you quickly for any intractable vomiting or jaundice
b. Identify triggers of his alcohol use (including peer pressure from friends) and
recommend strategies for minimizing contacts with these triggers
c. Tell him that he is at fault for his drinking and state that you will no longer see
him at follow-up visits unless he stops drinking
d. Advise him to eat before drinking to blunt the effects of the alcohol
e. A, B, and D
(See answers on the next page)
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Questions on the previous two pages

Answers

1

The correct answer is (F). Rifampicin often turns body fluids a red-orange color.
Alerting patients ahead of time to this benign side effect may help minimize unnecessary concern or interruptions in therapy.
Pyridoxine should be considered for all patients starting TB therapy including isoniazid, but Mohan is at particularly high risk for isoniazid-related peripheral neuropathy
due to his diabetes, which can also cause peripheral neuropathy. People living with
HIV, malnourished patients, and patients on other medications that can cause peripheral neuropathy (e.g., multidrug resistant TB patients on ethionamide, cycloserine,
or linezolid) are also at higher risk for isoniazid-related peripheral neuropathy.
Rifampicin can decrease blood levels of sulfonylureas used to treat diabetes, including glyburide, which can result in worsened blood sugar control in some patients.1,2
As such, patients on sulfonylurea medications should have their diabetes monitored
closely, as they may require modifications of their medications while on TB therapy.
There is no specific requirement that patients should take their TB medications only
at bedtime. In general, for patients on standard therapy for drug-susceptible TB, it is
important that patients take their medications at the same time every day (whether
in the morning or at night). TB medications are best absorbed if taken on an empty
stomach; however, for patients with significant gastrointestinal side effects, taking
medications with food may be considered to reduce these side effects.

2

The correct answer is (F). Ongoing weight loss after weeks of TB therapy should
raise concern for potential drug-resistance, poor medication adherence, and poor quality
of the patient’s diet. Per the Standards for TB Care in India, drug susceptibility testing
(DST) should be offered to all diagnosed TB patients prior to starting therapy;3 however,
in cases where DST was not done at the initiation of therapy, failure to respond to therapy
as evidenced by ongoing weight loss should prompt GPs to send a DST.
Ongoing weight loss may also suggest that a patient is not taking his or her medications, so screening for non-adherence using simple questions (such as the Morisky
questions) is important.
Low caloric intake and poor protein intake may blunt replenishment of the patient’s
nutritional stores, especially in patients with food insecurity, vegetarian patients with
poor protein intake, and patients with a high catabolic state from other comorbidities
(e.g., HIV cachexia).
Streptomycin alone should not be added empirically to the patient’s medication regimen. If there is high concern for drug-resistant TB, DST should be performed, and
empiric multidrug-resistant TB therapy (which would involve addition of multiple
medications) can be considered in some cases pending the DST result.
While a prednisone taper might briefly increase the patient’s weight and temporarily
improve symptoms, it would not improve the patient’s long-term response to TB therapy.

3

The correct answer is (H). Unfortunately, evidence-based data about the best
approaches for ensuring adherence to TB medications are lacking. However, some
common-sense strategies for improving medication adherence include improving
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the patient’s treatment literacy (by educating about the consequences of non-adherence), setting daily reminders to facilitate pill-taking, involving close family members
in the patient’s TB care, and implementing a “talk back” strategy at each visit, in
which the patient repeats back your recommendations to confirm his or her understanding.
Patients should not stop TB medications for acid reflux or mild nausea, though they
should get in touch with their GP. GPs can then check LFTs to rule out hepatotoxicity and recommend therapies to reduce these GI side effects, such as antacids.
Maintaining good glycemic control is important during TB therapy, and patients
should not be advised to stop their diabetes medications while on TB therapy.

4

The correct answer is (E). Depression and alcohol use disorder are two common
barriers to TB medication adherence. Simple questionnaires—such as the Patient
Health Questionnaire-2 (for depression) and the AUDIT-C (for alcohol use disorder)—can be easily implemented during brief patient visits to screen for these problems. Ideally, patients should be referred to mental health specialists to help with
these problems; however, finding a qualified specialist can be difficult in many areas
of India. Encouraging compassionate, non-judgmental involvement from a patient’s
family members can sometimes provide the social support needed to get through TB
therapy.
The patient should not be advised to stop TB therapy, because premature termination of therapy will increase the risk for relapse of TB.

5

The correct answer is (E). Patients with alcohol use disorder should be reminded
about the increased risk of hepatotoxicity from TB medications. Identifying triggers
that lead the patient to use alcohol heavily may help patients to reflect upon how they
can avoid these triggers and cut down on drinking. For heavy drinkers, eating before
drinking may improve nutritional status and blunt the effects of alcohol.
It is important to have a non-judgmental approach to patients with substance use
disorders. Patients are more likely to have ongoing engagement with healthcare
providers who are open and compassionate. Recent studies suggest that supportive
engagement of patients with alcohol use disorder can improve their TB treatment
outcomes.4
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