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Abstract 

Background: Brief behavioural support can effectively help tuberculosis (TB) patients quit smoking and improve 
their outcomes. In collaboration with TB programmes in Bangladesh, Nepal and Pakistan, we evaluated the imple-
mentation and scale-up of cessation support using four strategies: (1) brief tobacco cessation intervention, (2) integra-
tion of tobacco cessation within routine training, (3) inclusion of tobacco indicators in routine records and (4) embed-
ding research within TB programmes.

Methods: We used mixed methods of observation, interviews, questionnaires and routine data. We aimed to 
understand the extent and facilitators of vertical scale-up (institutionalization) within 59 health facility learning sites 
in Pakistan, 18 in Nepal and 15 in Bangladesh, and horizontal scale-up (increased coverage beyond learning sites). We 
observed training and surveyed all 169 TB health workers who were trained, in order to measure changes in their con-
fidence in delivering cessation support. Routine TB data from the learning sites were analysed to assess intervention 
delivery and use of TB forms revised to report smoking status and cessation support provided. A purposive sample of 
TB health workers, managers and policy-makers were interviewed (Bangladesh n = 12; Nepal n = 13; Pakistan n = 19). 
Costs of scale-up were estimated using activity-based cost analysis.

Results: Routine data indicated that health workers in learning sites asked all TB patients about tobacco use and 
offered them cessation support. Qualitative data showed use of intervention materials, often with adaptation and par-
tial implementation in busy clinics. Short (1–2 hours) training integrated within existing programmes increased mean 
confidence in delivering cessation  support by 17% (95% CI: 14–20%). A focus on health system changes (report-
ing, training, supervision) facilitated vertical scale-up. Dissemination of materials beyond learning sites and changes 
to national reporting forms and training indicated a degree of horizontal scale-up. Embedding research within TB 
health systems was crucial for horizontal scale-up and required the dynamic use of tactics including alliance-building, 
engagement in the wider policy process, use of insider researchers and a deep understanding of health system actors 
and processes.
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Background
A detrimental relationship between tuberculosis 
(TB) and tobacco use is well established. Smoking 
is responsible for 16% of the global TB disease bur-
den by adversely affecting TB outcomes [1–5]. Brief 
behaviour support for tobacco cessation delivered by 
health professionals as part of routine TB care has been 
found to be effective in helping patients to quit [6, 7] 
and improving TB outcomes [8]. Despite evidence of 
its effectiveness, this simple and affordable interven-
tion has yet to be implemented and scaled-up within 
national TB programmes (NTPs) in high-TB burden 
countries such as Bangladesh, Nepal and Pakistan [9]. 
This is consistent with the global picture where only 
32% of the general population are able to access cessa-
tion services [10]. This is despite the high proportion 
of current tobacco smokers in all three countries: 41.4% 
of males and 1.4% of females in Bangladesh, 33.7% of 
males and 8.8% of females in Nepal and 31% of males 
and 2.8% of females in Pakistan [11]. In addition to high 
tobacco prevalence, all three countries suffer a high 
burden of TB incidence: 221 per 100,000 in Bangladesh, 
2018 [12], 245 per 100,000 in Nepal, 2020 [13] and 265 
per 100,000 in Pakistan, 2018 [12].

In Bangladesh, Nepal and Pakistan, despite increasing 
recognition by policy-makers of the need for tobacco 
cessation, the lack of health system components to sup-
port cessation such as recording and reporting, low 
health worker skill level and limited time per patient 
restrict its delivery [14–16]. Within pragmatic trials, 
where these health system barriers can be addressed in 
the short term, high quit rates have been achieved. The 
ASSIST randomized controlled trial (RCT) in Pakistan 
found 41.0% (95% CI, 37.1–45.0%) of those with sus-
pected TB were able to quit at 6 months, verified bio-
chemically, following brief behavioural support [6].

Overcoming health system barriers to allow scale-up 
of tobacco cessation within routine TB programmes 
has the potential to benefit patients’ recovery from TB 
and their own future health outcomes across multiple 
noncommunicable diseases, as well as reducing the 
risks of second-hand smoking and risk of TB transmis-
sion among those around them [17]. Given the health 
systems challenges identified, this paper presents an 
implementation research study to understand what 
steps can be taken to implement “systems-orientated 

scale-up” [18] of brief behaviour support within routine 
TB care in Bangladesh, Nepal and Pakistan.

There has been an increased focus on developing and 
using frameworks to support systematic scale-up of 
health interventions [19–22]. ExpandNet’s Nine steps 
for developing a scaling-up strategy provides a useful 
framework to both plan and analyse the process [20] (see 
Table 5 for details of the nine steps) and defines scale-up 
as “deliberate efforts to increase the impact of success-
fully tested health innovations so as to benefit more peo-
ple and to foster policy and programme development on 
a lasting basis.” (ExpandNet 2010 p. 9). ExpandNet distin-
guishes between vertical scale-up, that is, institutionali-
zation of the intervention, and horizontal scale-up, that 
is, increased coverage. We drew on evidence of health 
systems challenges to integration of cessation support, 
careful discussion with TB programme managers and 
decision-makers following the ExpandNet process and 
existing evidence of what works when scaling-up pub-
lic health interventions [19, 21, 23] to develop strategies 
for scale-up and to analyse the process of scale-up and 
any resulting vertical and horizontal scale-up of tobacco 
cessation within Bangladesh, Nepal and Pakistan. We 
worked with NTPs to identify learning sites in each 
country and to prioritize health system changes needed 
to support and facilitate the scale-up of tobacco cessa-
tion within routine services. Four strategies were identi-
fied, implemented and evaluated in each country and are 
described below.

Strategies for scale‑up
Strategy 1: A simple and adaptable intervention Step 1 of 
the ExpandNet framework focuses on intervention adap-
tation to ensure it is amenable to scale-up (see Table 5). 
Through a process of qualitative interviews, focus groups 
and workshops with TB managers, patients and health 
workers as reported elsewhere [9], content of the inter-
vention used in the ASSIST [Action to Stop Smoking in 
Suspected Tuberculosis] trial [6] was condensed to a less 
than 10-minute consultation whilst retaining core behav-
iour change techniques (BCTs) [24] identified as effective 
in the trial [6]. TB health workers’ preference for a single 
resource that covered TB treatment messages, informa-
tion on staying healthy (diet, rest, exercise) and tobacco 
cessation was adopted [25]. The components of the final 
simplified intervention are detailed in Table 1 below.

Conclusions: System-level changes within TB programmes may facilitate routine delivery of cessation support to TB 
patients. These strategies are inexpensive, and with concerted efforts from TB programmes and donors, tobacco ces-
sation can be institutionalized at scale.

Keywords: Scale-up, Tuberculosis, Tobacco cessation, Implementation research, ExpandNet steps for scale-up
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Strategy 2: Integration of cessation within routine train-
ing Intense training over several days has been a feature 
of previous cessation interventions [6, 7]. Such resource-
intensive exercises conducted outside regular, routine 
programme training can be unfeasible when attempting 
to scale up. However, strengthening the capacity of the 
implementing organization is a key ExpandNet step (see 
Table 5), and low health worker confidence in delivering 
cessation support has been identified previously [14, 15]. 
Our second strategy was to train a core of NTP trainers 
using the intervention materials with supporting videos 
(see Table  1) to roll out cessation training to TB health 
workers as part of routine programme training.

Strategy 3: Including tobacco use in recording, moni-
toring and supervision To highlight the priority given to 
tobacco cessation and track implementation, TB manag-
ers recommended adding tobacco use to TB reporting 
forms and NTP indicators. We held discussions with the 
central TB programmes to revise national TB reporting 
forms and redesigned existing TB reporting forms for use 
in the learning sites to include space to record for each 
patient (i) the smoking status at start of treatment, (ii) 
whether cessation advice had been given and (iii) smok-
ing status at end of treatment.

Strategy 4: Embedding research within TB programmes 
TB & Tobacco Consortium researchers in all three coun-
tries drew on approaches to embed research for health 
policy and system change as recommended by Olivier 
et  al. (2017) [26] and specified within the WHO 2012 
strategy on health policy and systems research [27], by 
(1) using “insider researchers”, (2) working with NTPs 
in the design of the study and identification of learn-
ing sites, (3) immersion of researchers within the health 
system through participation in existing fora, planning 
events and regular meetings at the national and subna-
tional levels and (4) identifying windows of opportunity 
for meaningful engagement.

Having agreed on these strategies with the TB pro-
grammes, this study aimed to understand the extent and 
processes of vertical scale-up (institutionalization) and 
horizontal scale-up (increased coverage).

Context Within many high-burden countries, includ-
ing in Bangladesh, Nepal and Pakistan, TB diagnosis and 
treatment has been integrated within all levels of care 
in the health system using the Directly Observed Treat-
ment, Short-course (DOTS) process [28] of 6 months of 
treatment for patients with drug-sensitive TB (i.e. TB 
that can be treated with first-line medication rather than 
drug-resistant TB which requires multiple medicines 
over a longer period of time). In Pakistan, TB care is inte-
grated within the primary healthcare system which con-
sists of a mix of public and private providers. Within the 
federal context, the programme is implemented by the 

district health authorities with the support of provincial 
TB control programmes and national leadership from 
the Common Unit for TB, AIDS and Malaria (CU). In 
Bangladesh, the National TB Control Programme, under 
the Directorate General of Health Services, manages 
the programme centrally, delivering TB care through a 
mix of public, private and nongovernmental organiza-
tion (NGO) providers. Following constitutional reform 
in 2015, Nepal introduced a three-tier federal system, 
devolving management of TB services to local (munici-
pality) level, with support from provincial health direc-
torates and the National TB Control Centre at the federal 
level. A mix of public, private and NGO providers deliver 
TB care integrated within the primary healthcare system.

Methods
We used an implementation science approach, where 
data collection occurs within routine practice in close 
collaboration with policy-makers and NTBs, often draw-
ing on routinely collected data and allowing flexibility to 
enable exploration of real-life implementation [29]. Our 
study was based on a convergent mixed-methods design, 
combining quantitative and qualitative findings at the 
analysis stage [30] to understand the extent and nature of 
scale-up against the four strategies to understand vertical 
(institutionalization) and horizontal (increased coverage) 
scale-up of the tobacco cessation intervention.

Learning sites The selection of the learning sites was 
determined by NTPs based on local capabilities and 
interest to implement. In Pakistan, the national pro-
gramme invited all provinces to participate. Khyber 
Pakhtunkhwa Province (KPP) volunteered to implement 
the intervention in 59 facilities out of the 121 in the prov-
ince, selected to include urban, rural, public and private 
settings. In Nepal, one NGO-run community hospital, 
two NGO-run TB referral centres and 15 public primary 
care facilities within the Kathmandu and Lalitpur dis-
tricts were selected. In Bangladesh, 15 facilities—12 Upa-
zilla health complexes and three district hospitals from 
three districts—were selected to cover both rural and 
urban settings (see Table 2).

Quantitative methods
As an indication of the likelihood of vertical scale-up 
within the TB programme, we assessed the impact of 
training on health worker confidence in delivering the 
intervention, drawing on the COM-B model [24]. Partici-
pants were asked to complete a pretested questionnaire 
[9] to assess capacity, opportunity and motivation for 
provision of cessation support before and after training. 
The pre- and post-training questionnaires were collected 
on paper and recorded in Excel. We also recorded the 
number of trainers trained and any subsequent training 
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provided to TB health workers in the learning sites or 
beyond.

To assess the implementation of the intervention 
within the facilities (vertical scale-up), we collected rou-
tine data from the revised NTP reporting forms for all 
drug-sensitive TB patients 15 years and older in the three 
countries. We collected data for a period of 6  months 
from January to June 2019. However, only 3  months of 
data (April–June 2019) were collected in Nepal and two 
districts in Bangladesh due to delays in conducting the 
training to fit with existing NTP training schedules. Each 
site was visited at least once to observe implementation, 
assess completeness of recording and to collect routine 
TB data including the new tobacco use and support data. 
In Pakistan, due to the higher number of sites, observa-
tions were made in a purposive sample of 10 facilities 
(five public and five private of various sizes), and the rou-
tine TB and new tobacco data were collected from the 
district offices. The data collected included (1) the total 
number of drug-sensitive TB patients 15 years and older, 
(2) whether their smoking status was recorded and (3) 
whether they had received cessation advice. To assess 
correct usage of the new reporting columns, we esti-
mated the proportion of appropriately completed data 
entry cells for the columns on tobacco use and tobacco 
support for all adult TB patients. To aid comparability, 
the total number of patients and the monthly mean num-
ber of patients are presented (see Table 6).

Costs We used an activity-based cost-analysis approach 
[31] to estimate the cost of implementation of the inter-
vention per drug-sensitive TB patient (15 years and over) 
in learning sites. We collected data on (1) personnel sala-
ries, fees and time taken in programme-related activities, 
including intervention delivery and training; (2) printing 
and disseminating programme/intervention materials; 
and (3) number of intervention sessions delivered. Costs 

did not include venue utilities (water, electricity, etc.), 
administrative activities (preparation meetings, organi-
zation contacts, etc.), logistics (stationery, refreshments, 
etc.) or salary on-costs (contribution to pension, health 
insurance, etc.) if applicable.

Qualitative methods TB & Tobacco Consortium 
researchers, native to each country and with experience 
in qualitative methods and the health system contexts, 
observed training delivery and the implementation of the 
intervention in each facility and wrote up observation 
reports. The observations were conducted at least once 
in all the sampled facilities in Nepal and Bangladesh in 
a purposive sample of 10 facilities in Pakistan (five pub-
lic and five private of various sizes). These observations 
focused on patients’ interaction, use of the materials and 
completion of the reporting forms. Health workers and 
managers were interviewed to understand the facilita-
tors and barriers to both vertical and horizontal scale-
up. Training sessions were observed using a structured 
guide to record the length and content of the training, 
use of intervention materials and videos, use of interac-
tive methods such as role-play, and quality of training 
provided. Given our aim to understand varied perspec-
tives, we purposively sampled health workers, managers 
and policy-makers for semi-structured qualitative inter-
views from public, private and NGO facilities within the 
learning sites and TB programme managers at munici-
pality, district, provincial and national level (Nepal 
n = 13; Pakistan n = 19; Bangladesh n = 12; see Table  3). 
All interviews were audio-recorded and translated into 
English. To determine the size of the interview sam-
ple, we drew on principles of “information power” [32], 
including ensuring that (1) the purposively selected inter-
view participants brought in-depth knowledge relevant 
to the research aim and (2) the use of the Consolidated 
Framework for Implementation Research (CFIR) [33] to 
structure the interview guides and the analysis of qualita-
tive interview and observation data. The five constructs 
and their subdomains within the CFIR enabled us to 
develop a comprehensive understanding of implementa-
tion, including how aspects of the cessation intervention 
itself, the inner setting of TB programmes, the outer con-
text, characteristics of individuals, particularly TB staff at 
all levels, and the process used in each country. To better 
understand this last aspect, the research team used the 
nine steps of the ExpandNet framework [20] to reflect 
on the process we had taken and to identify any lessons 
learned (see Table 5).

Analysis The questionnaire data were analysed using 
descriptive statistics and the paired t-test in Stata ver-
sion 16.1 to identify any significant changes in individual 
responses before and after the training. The routine facil-
ity data were analysed to identify proportions for each 

Table 2 Characteristics of learning sites

Total facilities Hospitals Primary 
healthcare 
clinics

Bangladesh (15) 3 Public 12 Public

Nepal (18) 3 NGO 15 Public

Pakistan (59)

District 1: Peshawar (28) 9 Private/NGO
9 Public

4 Public
6 Private/NGO

District 2: Kohat (10) 2 Public 6 Public
2 Private/NGO

District 3 Abbottabad (9) 5 Public 2 Public
2 Private

District 4: Madan (12) 6 Public
1 Private/NGO

4 Public
1 Private
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indicator. Given the different time periods of data collec-
tion, monthly mean patient numbers were calculated. The 
reported number of smokers identified were compared to 
the expected number of smokers given the age-adjusted 
prevalence of current tobacco smoking estimates pro-
vided by WHO based on 2017 data [11], and 95% confi-
dence intervals around these ratios were calculated.

Costs were collected in the respective countries’ cur-
rencies—Bangladeshi taka (BDT), Nepalese rupee (NPR), 
Pakistani rupee (PKR)—and converted to US dollars (9 
May 2019 price: USD 1.0 = BDT 84.5 = NPR 112.1 = PKR 
142.0). As 3 months of data were collected from some 
learning sites, for comparison, the number of patients 
and smokers identified over 3 months was doubled to 
match observations over 6 months. The total costs in the 
learning sites were calculated and divided by the total TB 
patients reported in the observation period to derive a 
per-patient cost.

A framework approach [34] was used to structure the 
analysis against the CFIR constructs, with further codes 
added to align findings with our four strategies. Tran-
scripts of the first two interviews conducted in each 
country were double-coded to enable reflection on the 
interview process and to refine the interview guide to 
further explore concepts of the CFIR. Consistency of use 
of the CFIR by the country research teams was enabled 
through a 3-day analysis workshop.

The methods used to understand progress made against 
each strategy are summarised in Table 4. The Standards 
for Reporting Implementation Studies (StaRI) guidelines 
have been followed in the reporting of this study [35].

Findings
Our findings are presented against each of the four sys-
tems-orientated scale-up strategies. The activities used 
to implement all four strategies are mapped against the 
ExpandNet nine steps in Table 5. The table also provides 
a summary of the lessons learned, drawing on the quali-
tative findings and reflections of the research team.

Strategy 1: simple and adaptable intervention
The facility and qualitative data shed light on the extent 
and nature of implementation of the intervention with 
TB patients. Table  6 shows the numbers of smokers 
identified compared to the expected number of smokers 
according to standardized WHO estimates and the pro-
portion advised to quit.

In Bangladesh and Nepal, the health workers identi-
fied a lower number of smokers than would be expected 
based on WHO (2017); however, these differences 
were not statistically significant. In Pakistan, the ratio 
of identified versus observed shows statistically sig-
nificantly few smokers identified (ratio 0.43, 95% CI 

Table 3 Characteristics of qualitative participants

ID Sex Type/level of organization Designation

Nepal

 NP1 M National TB programme Technical officer

 NP2 M National TB programme Technical officer

 NP3 F Municipality office Technical officer

 NP4 M Public TB facility Facility manager

 NP5 F District health office TB health worker

 NP6 F NGO TB facility Senior manager

 NP7 F Public TB facility TB health worker

 NP8 F Public TB facility TB health worker

 NP9 F Public TB facility TB health worker

 NP10 F Public TB facility TB health worker

 NP11 F Public TB facility TB health worker

 NP12 F Public TB facility TB health worker

 NP13 F NGO TB facility TB health worker

Pakistan

 PK1 M Public TB facility TB facility manager

 PK2 M Private TB facility TB health worker

 PK3 M Private TB facility TB health worker

 PK4 M Public TB facility TB health worker

 PK5 M Private TB facility TB health worker

 PK6 M Private TB facility TB health worker

 PK7 F Public TB facility TB health worker

 PK8 M District government Technical officer

 PK9 M Private TB facility TB health worker

 PK10 M District government Senior manager

 PK11 M Public TB facility TB health worker

 PK12 M Public TB facility TB health worker

 PK13 M Public TB facility TB health worker

 PK14 M Private TB facility TB health worker

 PK15 M Private TB facility TB health worker

 PK16 M Private TB facility TB health worker

 PK17 M Provincial government Senior manager

 PK18 M Public TB facility TB health worker

 PK19 M Private TB facility TB health worker

Bangladesh

 BD1 M Public TB facility TB health worker

 BD2 M Public TB facility TB health worker

 BD3 F Public TB facility TB health worker

 BD4 M Public TB facility TB health worker

 BD5 M Public TB facility TB health worker

 BD6 M Public TB facility TB health worker

 BD7 M Public TB facility TB health worker

 BD8 F National TB programme Senior manager

 BD9 F National TB programme Senior manager

 BD10 M District TB programme Senior manager

 BD11 M District TB programme Technical officer

 BD12 M Public TB facility Senior manager
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0.33–0.54) than would be expected given WHO esti-
mates of prevalence. The qualitative findings point to 
a combination of patient, health worker and site fac-
tors. Several health workers mentioned the need to 
build rapport with their patients before asking about 
tobacco use, often over a number of visits by the patient 
to collect their TB medicines. This was despite indicat-
ing a high level of confidence in asking about tobacco 
use in the post-training questions, with all participants 
scoring at least 4 out of a potential 5, for totally con-
fident, on the questionnaire Likert scale. This did dif-
fer depending on the gender of the provider, with male 
providers feeling more confident to ask male patients, 
and female health workers to ask female patients.

Once patients had been identified, the routine report-
ing forms in all countries indicated that all patients had 
been given support to quit. The qualitative findings 
noted use of the flipbook and desk guide. However, the 
data also shed light on how only minimal advice was 
often given. Many health workers reported challenges 
in delivering the behaviour support as per the inter-
vention design, with health workers in busy clinics and 

urban settings rarely able to spend the time required to 
go through every page of the flipbook:

I’ve only ever used the flip chart for one patient. My 
patients cannot spend much time, as all of them 
are workers. They take a short break from work to 
come, so I cannot explain to them in detail. (NP8: 
Female TB health worker, public facility, Nepal).

Many health workers felt they had been able to inter-
nalize the key messages and could deliver these with-
out using the flipbook, filling in any gaps in subsequent 
patient consultations. In the busiest learning sites in 
Pakistan, health workers had adapted the intervention 
by delivering it to groups of patients.

Where our learning sites included both public and 
private facilities, the qualitative findings identified sim-
ilar constraints across both settings, although private 
providers also mentioned the challenges of balancing 
implementation of the intervention with the specific 
requirements of their own organizations:

It can be difficult because we have our own rules 
here and we cannot go above a certain limit [of 

Table 4 Data sources and analysis used to assess each of the four strategies

Strategy Data source Data analysed

Strategy 1: Simple and adaptable intervention Routine facility data from 59 health facility 
learning sites in Pakistan, 18 in Nepal and 15 in 
Bangladesh

Proportion of drug-sensitive TB patients asked and 
advised about tobacco

Interviews with TB health workers, managers, 
policy-makers (Bangladesh n = 12; Nepal n = 13; 
Pakistan n = 19)

Interview transcripts coded according to CFIR 
constructs and aligned to ExpandNet steps

Researcher observations in 10 facilities in Paki-
stan, 18 in Nepal, 15 in Bangladesh

Facility observation reports to understand extent 
and nature of implementation

Strategy 2: Integration of cessation within 
routine training

Pre- and post-training questionnaires of TB 
health workers (169)

Significant changes in confidence to offer ces-
sation support between pre- and post-training 
questionnaires

Training observation reports Number of trainers trained
Any subsequent training provided to TB health 
workers in the learning sites or beyond

Strategy 3: Including tobacco use in recording, 
monitoring and supervision

Routine facility data from 59 health facility 
learning sites and observation of 10 in Pakistan. 
Routine data and observations from 18 facilities 
in Nepal and 15 in Bangladesh

Proportion of tobacco status, and advised col-
umns completed appropriately

Interviews with TB health workers, managers, 
policy-makers (Bangladesh n = 12; Nepal n = 13; 
Pakistan n = 19)

Interview transcripts coded according to CFIR 
constructs and aligned to ExpandNet steps

Strategy 4: Embedding research within the TB 
programmes

Cost data: salaries, fees, time taken in interven-
tion activities, printing and disseminating mate-
rials; number of intervention sessions delivered

Activity-based cost analysis

Interviews with TB health workers, managers 
and policy-makers (Bangladesh n = 12; Nepal 
n = 13; Pakistan n = 19)

Interview transcripts coded according to CFIR 
constructs and aligned to ExpandNet steps

Reflections of the research team Research team reflections aligned to ExpandNet 
steps
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interventions delivered]. (PK19: Male TB health 
worker, private facility, Pakistan)

Strategy 2: integration of cessation within routine training
The NTBs identified staff at national and subnational 
levels to be trained as trainers in each country. The 
training of trainers (ToT) workshops took between 3 
and 6  hours. During these ToT sessions, participants 
identified future events, such as district quarterly and 
monthly meetings to deliver the 1–2-hour training ses-
sion with TB health workers. As shown in Table 7, the 
numbers of trainers trained varied between contexts, 
depending on the level of engagement of NTPs. The 
extent to which these trainers then trained TB health 
workers also varied. In Nepal, while eight NTP and 
municipal public health officers were trained as train-
ers, only two provided training to health workers in 
the subsequent training sessions. In both Bangladesh 
and Pakistan, trainers expanded their training sessions 
beyond the initial learning sites to train a further 32 TB 
health workers in Bangladesh and health workers in all 
121 facilities in KP Province by the end of 2020.

Qualitative observations of the training sessions 
highlighted the value of the videos in helping to main-
tain consistency in messages delivered and provide 
relevant demonstrations of rapport-building and clear 
communication. Participants were observed to be more 
engaged and motivated in sessions where the trainers 
were able to use interactive methods and relate material 
to the realities of routine TB services.

Mixing different levels of seniority was practically 
necessary in several training sessions; however, this 
undermined participation:

It should have been a bit more interactive because 
I did not see anyone from lower levels of staff par-
ticipating. It was mostly one-sided. Doctors did 
participate a bit, but it was not adequate. (PK10: 
Male, senior district manager, Pakistan)

The need to keep the training short did present chal-
lenges in ensuring interactive delivery, but this was 
seen by senior managers as vital for scale-up of the 
intervention:

It would not be possible to include a half-day 
session within the current training programme. 
Rather, a 1-hour interactive session can be intro-
duced. (BD8: Female, senior national TB manager, 
Bangladesh)

Despite the short duration of training and the chal-
lenges in quality, participants’ questionnaire scores 
before and after the training showed an increase in their 

confidence to deliver cessation (see Table 7). Qualitative 
interviews highlighted areas of new knowledge for many 
participants, including increased understanding of the 
health dangers of smokeless tobacco.

Despite increasing their knowledge and confidence in 
providing cessation support, health workers in all three 
countries emphasized their preference for longer sessions 
and regular refresher training. While this was in part due 
to the high turnover of staff, training was also perceived 
as a form of incentive.

Strategy 3: including tobacco use in recording, monitoring 
and supervision
Following a brief explanation of how to complete the 
revised recording forms during the training, the TB 
health workers were asked to use the revised version 
of the forms with the three new tobacco columns for a 
period of 6 months (January to June 2019). In Pakistan, 
the provincial office required health workers to com-
plete the revised forms instead of the existing NTP forms 
(Forms TB01, 02 and 03). In Bangladesh and Nepal, TB 
health workers had to complete both the standard TB 
programme form and the revised form. In Nepal and 
Bangladesh, this process took some time to negotiate and 
establish, and ultimately, the revised forms could only be 
trialled for three months.

The qualitative findings indicate that TB health workers 
did not find the additional three columns a burden to fill, 
and some mentioned that it acted as a reminder to raise 
tobacco use as an issue with their patients:

There have been changes in the new register. So, 
when we need to fill up the form for registration, we 
need to ask about their smoking status. Even if we 
forget, since it is there in the register, we have to ask 
the patients. (NP7: Female TB health worker, public 
facility, Nepal)

Beyond monitoring tobacco cessation within the TB 
programme, and reminding health workers to ask about 
tobacco use, the reporting forms provided the basis for 
supervision within the facility and from district and pro-
vincial level.

Being an in-charge [facility manager] it is my duty 
that I go and check if they are actually doing it. I 
check their data or I observe how they do the coun-
selling of a patient who is a smoker and ask them to 
do it in front of me and wherever I see a deficiency 
I should rectify it. (PK1: Male TB manager, public 
facility, Pakistan)

In Pakistan, the Provincial TB Programme adapted 
their supervision checklist to note any training on 
tobacco cessation and to assess the completeness of 
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recording for tobacco status and cessation advice 
given. However, the qualitative findings highlighted 
how supervision visits from the district office to the 
facility level were often infrequent and focused on 
checking data in the registers. The influence of super-
vision was particularly noted, with several facility 
managers, including those in the private sector, reveal-
ing that they only changed to the new reporting forms 
and began using the intervention materials following a 
visit by the provincial TB focal person.

During the implementation of this study, the transi-
tion to a federal system was underway in Nepal, and 
the changes in personnel, systems and roles of differ-
ent government bodies, particularly between ministry 
and municipal levels, undermined attempts to include 
tobacco cessation within supervision and monitoring 
mechanisms:

All the staff are in confusion on where we will be 
and what will we do. We are functioning under 
both the Health Office and the municipality, with 
instructions coming from both bodies. We are in a 
dilemma on what we should do because of this...” 
(NP4: Male TB manager, public facility, Nepal)

Qualitative interviews and observations highlighted 
the challenges of influencing supervision practices 
within the context of the public private partnerships in 
all three countries. In Bangladesh, where TB services 

are delivered by multiple providers, including the gov-
ernment, NGOs and private providers, challenges were 
identified in developing and implementing supervision 
guidelines that would be used by all.

Strategy 4: embedding research within the TB programmes
The extent to which we were able to embed the research 
within TB programmes differed across the countries. A 
key component of this strategy was the use of “insider 
researchers”. In Pakistan, a senior member of the 
national-level CU (coauthor RF) was also a coinvestigator 
in the TB & Tobacco Consortium, and a senior manager 
within the KP provincial TB programme (coauthor MD) 
was involved in data collection and analysis for the study. 
In Bangladesh and Nepal, the TB & Tobacco Consortium 
researchers relied upon their existing relationships at 
national and district levels. The frequent turnover of key 
staff in both Bangladesh and Nepal further undermined 
progress towards ownership of the implementation and 
scale-up process.

The qualitative interviews highlight how in Bangladesh 
and Nepal, while staff were positive about the interven-
tion, it was clearly seen as an initiative emanating from 
the research organizations, not an initiative of the NTPs. 
In contrast, in Pakistan, the provincial TB programme 
(KP) felt strong ownership, as evidenced by the regular 
supervision, subsequent rollout of training and revised 
reporting forms to all 121 TB facilities in the province. 

Table 7 ToT and TB health worker change in capability for cessation support

NTP staff 
trained as 
trainers

TB health workers trained Capability questionnaire

Before training 
Mean (minimum, 
maximum)

After training
Mean (minimum, 
maximum)

% Change (95% 
confidence interval 
[CI])

Bangladesh 4 37: 5 in learning sites
Follow-on training provided 
by research team and NTP 
trainers to 32 health workers 
in addition to training sites

97% (min: 93%; max: 100%) 99% (min: 99%; max: 100%) 3% (95% CI: −0.6 to 6%)

Pakistan 16 115 health workers trained 
in 4 districts: 55 doctors, 56 
DOTS facilitators, 4 district 
data assistants Follow-on 
training: all TB staff in 121 
facilities trained by 2020

70% (min: 31%; max: 99%) 86% (min: 21%; max: 100%) 16% (95% CI: 13–19%)

Nepal 8 17: 11 TB health workers and 
6 public health officers
No follow-on training 
beyond learning sites

59% (min: 36%; max: 86%) 81% (min: 40%; max: 94%) 22% (95% CI: 16–28%)

Combined for 
all 3 countries

28 169 trained initially
153 received follow-on 
training

69% (min: 31%; max: 100%) 86% (min:  1% max: 100% 17% (95% CI: 14–20%
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Gaining national-level support for the intervention and 
revision of policies, guidelines and reporting forms was 
more challenging, particularly in the context of Pakistan’s 
federal system whereby each provincial TB programme 
must agree to any changes. Having a senior member of 
the national-level CU as a coinvestigator of the project 
was invaluable in influencing other provincial TB pro-
grammes. By the end of 2019, while not all TB forms had 
been revised to include the tobacco columns, the TB01, 
the form held by the patients and brought to each con-
sultation, had been revised to include tobacco status, and 
these revised forms will be rolled out nationally.

In Nepal, the timing of our study coincided with organ-
izational changes due to federalization making it chal-
lenging to embed the research within the NTP. Despite 
the continual engagement of the research team, policy 
support and resources for tobacco cessation were mini-
mal within the TB sector plan [36].

[To date] the government has not allocated [any 
financial resources], nor has the international part-
ner, Global Fund, allocated any amount for the TB 
& Tobacco Programme. (NP2: Male technical officer, 
national TB centre, Nepal)

Given the challenges of embedding research when gov-
ernment organizations are undergoing extensive struc-
tural change, the team in Nepal used tactics of leveraging 
the support of others including WHO and sub-recipients 
of The Global Fund  to Fight AIDS,  Tuberculosis and 
Malaria (GFATM, and seizing opportunities to engage 
with NTP technical working groups. These efforts were 
realized when the independent team evaluating NTP 
recommended greater integration of tobacco cessation 
within the TB programme, resulting in the inclusion of 
indicators on tobacco use and advice within national 
reporting forms and training for cessation support added 
to NTP routine training.

In Bangladesh, the team engaged closely with key gov-
ernment stakeholders in the Tobacco Control Cell and 
the NCDC department as well as the NTP to stimulate 
engagement with the project. Engaging with, and facilitat-
ing communication between, these national government 
departments was an important strategy for progressing 

scale-up and helped overcome challenges of relying on 
the support of one or two champions, particularly given 
the frequently changing TB programme officials, includ-
ing NTP directors. There are some indications that these 
approaches acted as a catalyst for scale-up, as the NCDC 
department used their own resources to print the inter-
vention leaflet and disseminate it nationally. However, 
the pluralism of providers and the multiple donor-funded 
vertical programmes within Bangladesh’s health sector 
were a further barrier to progressing scale-up:

What is needed is coordinated efforts from every-
one. The major obstacle is non-coordination of the 
operational plans and among DPs [development 
partners]. We have so many vertical programmes 
without any coordination. Leadership is another 
problem. Change in staff within different units every 
6 months to a year slows down the progress of the 
work. (BD8: Female, senior manager, NTP, Bangla-
desh)

Embedding the research within the three countries 
required significant flexibility and resourcefulness to tai-
lor tactics to the complex health systems with multiple 
providers and donors, frequently changing personnel and 
organizational structures.

Estimated costs
The estimated costs over the 6-month implementation 
within the learning sites in each country, including costs 
per patient, are shown in Table 8.

Per-patient programme costs were US$ 0.5 in Bangla-
desh, US$  2.8 in Nepal and US$  1.5 in Pakistan. While 
the costs of intervention delivery would increase with the 
number of patients treated, the training costs include the 
costs of training the trainers which can be considered as 
a one-off cost, hence the average costs per patient could 
potentially be reduced over time. These costs were shared 
with TB programme decision-makers in policy briefs and 
as part of a series of workshops to facilitate further plan-
ning for scale-up.

Table 8 Estimated costs (USD) of implementation in the learning sites over 6 months by country

Country Number of 
facilities

Total TB patients Smokers 
identified

Total personnel 
cost for training

Total personnel cost for 
intervention delivery

Total cost for 
intervention 
materials

Cost 
per TB 
patient(6 month estimates)

Bangladesh 15 7934 1885 $1196 $1047 $1473 $0.5

Nepal 18 576 90 $375 $92 $143 $2.8

Pakistan 59 5089 375 $3041 $687 $3746 $1.5
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Discussion
The four strategies were key in supporting vertical 
(institutionalization) and, to a lesser extent, horizon-
tal scale-up (increased coverage) of the tobacco cessa-
tion intervention (see Fig. 1). In summary, the strategies 
had the following impact: (1) Reporting forms indicated 
that all identified tobacco users were advised to quit. TB 
health workers did not identify all tobacco users; qualita-
tive data showed that health workers used the materials, 
although not always as intended. Materials were dis-
seminated by NTPs beyond the learning sites in all three 
countries, indicating some level of horizontal scale-up. 
(2) Training was effective in building TB health worker 
confidence and knowledge to deliver cessation support to 
patients and, as an indication of horizontal scale-up, was 
delivered beyond the learning sites in Bangladesh and 
Pakistan. (3) The addition of reporting items on tobacco 
use and cessation advice to routine reporting forms was 
feasible for TB health workers to use in everyday prac-
tice and informed revisions to national reporting forms 
in Pakistan. The per-patient programme costs were low 
in all three countries, with the highest cost of US$ 2.8 in 
Nepal due primarily to low patient numbers. Costs would 
reduce with horizontal scale-up, and a stepwise expan-
sion could be considered to spread costs over a few years 
if needed.

There was much evidence of use of the intervention 
materials and of adaptation to fit social and cultural 
norms and to implement within busy TB clinics. Given 
the challenges of relying on self-report routine data, we 

cannot draw conclusions on the impact of the reduced 
and adapted intervention on cessation at 6 months. 
While the simplification of the intervention is neces-
sary to facilitate both vertical and horizontal scale-up 
and has been identified as a predictor of successful 
scale-up [21, 37, 38], the challenge for those develop-
ing interventions and planning their implementation is 
to determine how far the intervention can be reduced 
and adapted without undermining its effectiveness. 
It has been argued that there may not necessarily be 
a “voltage drop” in the effectiveness of interventions 
from efficacy trial to scale-up [39]. Further, a less effica-
cious intervention with more reach may have a greater 
impact then a highly efficacious intervention with less 
reach. Research assessing the effect of the adapta-
tion of interventions during scale-up is limited [40], 
and such studies would be a valuable contribution to 
the evidence base on sustainability. Approaches such 
as the Dynamic Sustainability Framework emphasize 
that sustainable scale-up requires continual learning 
and adaptation to improve the fit of interventions to 
local settings and contexts, and this enables ongoing 
improvement as opposed to diminishing outcomes over 
time [39]. Increasing this level of fit is also a key ele-
ment in the diffusion of innovations [41].

We found that changes to reporting forms encour-
aged implementation, provided programme-level data 
on implementation and acted as a basis for, albeit lim-
ited, supervision. The term “checklist effect” [42] has 
been coined to explain how the process of recording 

Horizontal scale-up facilitated by embedded research:
• Use of insider-researchers
• Building alliances
• Engagement in wider policy process 
• Deep understanding of health systems

Ver�cal scale-up facilitated by health system changes:
• Brief, adaptable, evidence-based interven�on
• Integra�on within rou�ne training 
• Revision of exis�ng repor�ng forms and 

supervision

Increased coverage

Ins�tu�onalisa�on

Fig. 1 Strategies to support vertical and horizontal scale-up
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data triggers intervention implementation. Other stud-
ies highlight how changes to reporting forms need to 
be considered early in the intervention design process, 
or else can undermine attempts at implementation, as 
found in the assessment of institutionalization of evi-
dence-based newborn health interventions in Bang-
ladesh [22]. In high-income contexts, measurement of 
outcomes over time has been identified as supporting 
sustainability of the practice [39, 43].

Influencing progress towards horizontal scale-up of 
coverage beyond the learning sites was particularly chal-
lenging, as has been found for many other public health 
interventions [20, 21]. Our fourth strategy of embedded 
research, while valuable for vertical scale-up, proved par-
ticularly important as a catalyst to horizontal scale-up or 
increased coverage. The inclusion of “insider research-
ers” [26] in Pakistan may well have stimulated this level 
of commitment. This has been identified as a key strat-
egy for embedded health policy and systems research 
[26, 27]. The importance of champions and strong lead-
ership is a consistent theme within scale-up models and 
frameworks [21, 38, 44], as well as being identified in step 
2 of the ExpandNet process [20]. However, the experi-
ences from Bangladesh and Nepal highlight that relying 
on champions alone is not sufficient, particularly where 
health systems are undergoing major organizational 
change, as in Nepal, and have frequent senior staff turno-
ver and multiple providers, as in Bangladesh. Deploy-
ing multiple strategies, including building alliances with 
other health system actors and engaging in appropriate 
fora, helped scale-up in these contexts. Pursuing these 
strategies in Nepal and Bangladesh was possible due to 
the close partnership between the research teams, NTPs 
and the wider health system. These long-standing con-
nections provided the researchers with the “deep knowl-
edge” required to build effective networks and take 
advantage of opportunities to influence scale-up [45].

Our approach of focusing on four clear strategies 
accords with Milat’s (2015) review, which identified a well-
defined scale-up strategy as key [21]. Finding the most 
appropriate mix of strategies for the context is fundamen-
tal to steps 5 and 6 in the ExpandNet framework. While 
ExpandNet presents the process of scale-up as a series 
of linear steps, our experience emphasizes the need for 
a flexible, iterative approach. While it is helpful to iden-
tify clear strategies at the start of the process, flexibility to 
change course is also needed to respond to the complex-
ity of health systems in dynamic contexts, and resonates 
with Greenhalgh et al.’s (2019) recommendation to use a 
combination of an implementation science structured and 
phased approach with the flexible and adaptive approach 
advocated by complexity science and an understanding of 
the social aspects of implementation [46].

Contribution to the literature:

The focus of ExpandNet’s nine-step framework on 
vertical and horizontal scale-up helps guide planning 
and analysis of scale-up, although strategies should 
not be assumed to be linear “steps”.
Identifying priority system-level changes, such as to 
routine reporting and training, in partnership with 
health system actors was a prerequisite to institu-
tionalization of the intervention, that is, vertical 
scale-up.
Use of insider researchers, alliance-building, seiz-
ing opportunities for engagement in wider policy 
processes, and building relationships with deci-
sion-makers were effective tactics for embedding 
research.
When dynamically applied, considering health 
system complexity, this embedded approach can 
increase intervention coverage, that is, horizontal 
scale-up.

Strengths and limitations The short duration of the 
study limited our ability to follow up patients to iden-
tify the proportion of smokers who were abstinent at the 
6-month end of their TB treatment. Given the challenges 
of self-reported measures of cessation, biochemical vali-
dation of these quits would also have been necessary to 
assess the effectiveness of the scaled-up intervention 
within the learning sites [47]. A further limitation was 
that estimated costs did not include administrative activi-
ties, small logistics items, overheads or salary on-costs 
which may vary across contexts and should be consid-
ered when budgeting for scale-up.

Our study has several strengths, including the assess-
ment of specific strategies in three different country con-
texts which included a range of public, private and NGO 
providers. The use of mixed methods and the CFIR and 
ExpandNet [20] framework helped guide our analysis 
of the steps towards scale-up, drawing on the multiple 
perspectives of implementation, complexity and social 
science.

Conclusions
Establishing a scale-up strategy which included a simpli-
fied and adaptable tobacco cessation intervention and 
prioritized health system changes to reporting forms, 
training and supervision was key to institutionalizing ces-
sation support for people with TB. Increasing coverage 
of the intervention was more challenging; this worked 
well when TB programme staff were also members of 
the research team and were embedded within the health 
system. While many scale-up frameworks are presented 
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as a series of steps, we found a flexible and responsive 
approach with iterations between the steps was needed 
over a long time period. Following clear strategies to 
make changes to TB programmes can enable routine 
delivery of cessation support to TB patients. These strate-
gies are inexpensive and, with concerted efforts from TB 
programmes and donor partners, tobacco cessation can 
be institutionalized and scaled up.
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