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Introduction

Smoking cessation is an important public health goal 
because smoking is a risk factor for many Non-
Communicable diseases (NCDs). In Thailand, 17.9% of 
adults are current tobacco users.1 Each year 50 000 people 
in Thailand die of smoking-related diseases, and approxi-
mately 1.0 million people are sick or disabled with serious 
chronic diseases from smoking.2 Although pharmacist 
interventions have been shown to help, these programs have 
not been widely adopted.3-8 Patients often miss follow-ups. 
Staffing is inadequate. Pharmacists do not have enough 
time. And perhaps most importantly, very few people 
request smoking cessation services in the first place.9

A cheap and effective addition to pharmacist care may be 
programs involving community health workers (CHWs). 

CHWs have sometimes been found to improve the effec-
tiveness of smoking cessation programs.10 However, as is 
true of the overall literature on CHWs, individual studies 
have reported mixed results. Some programs yield no 
improvement in quit rates with CHWs,11 but others have 
found dramatic improvement with quit rates of as high as 
26%.12 The specific characteristics of CHWs may play an 
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Abstract
Introduction/Objective: Community health workers (CHWs) can play a vital role in many aspects of healthcare, 
particularly for underserved communities, but it is unclear what factors are most important in determining the success of 
CHW-based programs. We wanted to assess what factors contribute to the effectiveness of CHWs in a smoking cessation 
program. Methods: We trained CHWs in 3 areas regarding smoking cessation: knowledge, attitude, and practice (KAP). 
The training program utilized the 5A’s as approach. CHWs actively sought out people addicted to cigarettes to participate. 
Patients received support from CHWs and a team of medical professionals for a year. At the conclusion of the program, 
focus group discussions with a group of CHWs, a group of patients, and a group of medical professionals were conducted. 
Results: On average, patients reduced their cigarettes/day by 7.2% and 29% of patients were completely cigarette free at 
a 1-year follow-up. Patients marginally decreased exhalation CO levels and increased lung capacity. CHWs gained a good 
understanding of health risks associated with smoking and common methods to help quit. Their attitude became more 
sympathetic and caring. CHWs exhibited patient-specific solutions to help with smoking cessation and actively sought out 
people to participate in the smoking cessation program. Conclusions: A smoking cessation program combining CHWs 
and pharmacists was effective. Key factors were having CHWs that are respected and established in their communities, 
using CHWs who know their patients and can provide individually tailored solutions, and empowering CHWs with 
intensive training.
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important role, but what characteristics matter and how 
these characteristics impact the ultimate goal of smoking 
cessation remains unclear.

We created a community smoking cessation program 
involving pharmacists and CHWs. We report quantitative 
evidence of the program’s success. In addition, we con-
ducted a series of focus group discussions with pharmacists, 
CHWs, and patients to assess which factors were most 
important. The main lessons learned and recommendations 
for the implementation of future programs are discussed.

Method

Setting

This study was conducted in a rural community in Phayao 
province in Northern Thailand. All methods were approved 
by the Institutional Review Board at the University of 
Phayao.

Smoking Cessation Program

CHWs were recruited from 11 villages. There were 3 volun-
teers from each village for a total of 33 CHWs. All CHWs 
participated in 4 seminars led by pharmacist (the third 
author) During these training sessions, we focused on 
knowledge, attitudes, and practice (KAP).

Knowledge training focused on teaching CHWs about 
the harms of smoking, laws regulating the sale and access to 
cigarettes, and various techniques that have been found 
effective for helping people quit smoking. Attitude training 
focused on making people more open minded to helping oth-
ers. The goal was to make CHWs more willing to offer help 
to potential patients. We also addressed some misconcep-
tions that CHWs might have had about people who smoke. 
Practice training utilized the 5A’s model13 and involved inte-
gration of CHWs with pharmacists and the Sub-district 
health promoting hospital (SHPH) staff. First, CHWs (A)
sked potential patients about their smoking habits and health 
history. Second, CHWs (A)dvised potential patients about 
how to quit smoking and told them about available resources 
in the community. Third, CHWs coordinated with pharma-
cists so that patients could be scheduled for (A)ssessment in 
the clinic. Fourth, pharmacists (A)ssisted patients in their 
efforts to quit smoking by providing treatment as needed 
(eg, medicine, nicotine replacement therapy, counseling 
etc). Fifth, pharmacists and CHWs coordinated to (A)rrange 
follow-up treatment to ensure their success, see Supplemental 
Appendix file for Smoking cessation program.

After training, CHWs announced the program to their 
villages. Each volunteer had a group of houses that they 
were responsible for. They announced that smoking is not 
healthy and offered that there was a smoking cessation pro-
gram at SHPH. In addition to general announcements, 
CHWs invited individual people who smoked one by one.

At SHPH, the program was facilitated by 2 pharmacists 
(the first and third authors) and SHPH staff. CHWs coordi-
nated with SHPH staff and patients to facilitate patient 
assessments. In total, 42 patients joined the program.

After initial assessment and assistance from pharmacists 
and SHPH staff, CHWs arranged follow ups with patients 
and checked in with them at least once a month. Because 
volunteers all lived near their recruited patients, they were 
able to give patients constant encouragement at home. 
Specifically, CHWs saw patients at local markets and in the 
street. They could enquire frequently after patients’ health 
and progress with smoking cessation. Finally, CHWs facili-
tated final follow-up appointments with patients after 
12 months.

At baseline and follow up appointments, patients 
reported their average number of daily cigarettes. In addi-
tion, we measured carbon monoxide (CO) and percentage 
of peak expiratory flow rate (%PEFR). Patients were 
given 7 opportunities for follow up appointments with the 
pharmacist. These follow up appointments occurred at 
1 week, 2 weeks, 1 month, 2 months, 4 months, 6 months, 
and 1 year.

Data Analysis

Descriptive statistics were computed for all study variables. 
One-way within subjects ANOVA was used to test for 
changes in cigarettes per day between the baseline, 6 month, 
and 1 year time points. Due to incomplete follow-up data, 
changes in CO concentration and %PEFR were assessed 
using within samples t-tests comparing baseline to 1-year 
follow-up only. Formal analysis and figure generation were 
conducted using custom written code in R.

Qualitative Assessment

Qualitative assessment was based on 3 focus group discus-
sions (total n = 21). The first had 11 CHWs, 1 from each 
village. The second group had 8 patients. The final group 
was 1 pharmacist and 1 nurse from SHPH, who both took 
part in the smoking cessation program. Focus group discus-
sions took place after all follow ups.

The first author and an outside consultant moderated our 
focus groups. Our moderator was an experienced smoking 
cessation councilor in the community.

The moderator’s guide materials were co-written by 
members of the research team (the first and third authors) to 
provide a semi-structured framework for discussion. We 
asked open-ended questions and used extensive probing to 
explore topics relevant to the community. The 3 main topics 
were (1) what knowledge did you get from the program; (2) 
what attitude change did you have after participating in the 
program; and (3) what was your experience when practic-
ing in the community? Most of the questions were the same 
in each interview, while the follow-up questions varied as 
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the focus group moderator followed the flow of the group 
discussion.

All focus-group interviews were in a central location for 
all participants and lasted about 90 minutes. Data collection 
took place between April 2019 and March 2020.

We followed generally accepted guidelines for thematic 
analysis.14 Finally, participants were given an opportunity 
to comment on conclusions to ensure that nothing had been 
misinterpreted.

Results

Quantitative Results

Table 1 shows the baseline characteristics for the 42 patients 
in the smoking cessation program. Median age was 62 years 
(IQR 57-67). 95.2% smoked ≤ 20 cigarettes per day. 52.4% 
of patients exhibited medium level nicotine dependence 
(Fagerstrom score 4-6),15,16 64.3% of them listed family as 
their primary reason to quit smoking.

Table 2 shows key statistics gathered at follow-up 
appointments. 34/42 (81%) patients were available for 
12-month follow-up. There were 12 (28.6%) patients who 
had quit smoking, and 17 (40.4%) who decreased the num-
ber of cigarettes smoked per day.

Within subjects ANOVA revealed that there was a sig-
nificant reduction in cigarettes smoked per day 
(F(2,60) = 25.6; P < .0001; Figure 1). There was a reduction 
of 7.2 cigarettes/day between the baseline and 6-month fol-
low-up (t(27) = 4.9; P < .0001; 95% CI: [4.2, 10.3 cig/day]) 
but no additional decrease at the 12-month follow-up 
(P > .2). There was a marginal reduction in CO in patients’ 
breath (t(21) = 2.0; P = .055; 95% CI: [−2.2, 0.03 ppm]; 
Figure 2), and this was marginally correlated with patients’ 
reduction in cigarettes/day (F(1,21) = 4.08; P = .056; 
R2

adj = .12). We also observed a marginal increase in lung 
capacity as measured by PEFR (t(23) = 2.0; P = .055; 95% 
CI: [−0.6, 55.2 L/min]; Figure 3), but this was not associ-
ated with patients’ reduction in cigarettes/day (P > .2).

Qualitative Results

The characteristics of participants in the focus group dis-
cussions are presented in Table 3. Qualitative analysis of 
conversation transcripts revealed 3 main categories of 
information with several subthemes in each category. The 
following highlights some of the general opinions that came 
up repeatedly in these discussions as well as specific quotes 
emphasizing main points.

Knowledge. After participating in the program, CHWs 
reported more knowledge of the health effects of smok-
ing, laws regulating sale and access to cigarettes, and 
various techniques that have been found effective for 

helping people quit smoking. They also reported feeling 
more confidence in their actions to help people quit 
smoking.

N “I have this technique from the (program) teacher. I 
knew before that sourness can reduce craving to smoke but 
I didn’t know how to use that. The teacher taught me that to 
use a lemon you have to slice both the rind and the flesh, 
slice them into bite sized, thin pieces and then put them in a 
bag. When using, chew slowly in your mouth. . .Keep 
doing this until the lemon is completely dissolved. . .It 
helps smokers reduced cravings to smoke better than just 
putting it in the mouth.”

C “After listening to the teacher saying that cigarettes 
contain a lot of toxic substances. The smell of cigarette 
smoke also gets stuck on clothes. Now, my neighbors are 
raising a child the same age as mine. I want to ask him to 
quit smoking. But he still does not want to quit now. So I 
went to talk with his wife to inform his wife that cigarette 
smoke can track in on smokers’ clothing and skin. Then 
spread to children. . .Therefore, after smoking you should 
wash your hands, take a shower and change your clothes 
before hugging or kissing [your children]. I used to invite 
smokers to quit smoking. He said, gradually he would 
reduce the amount of smoke, because he has been smoking 
for a long time since he was a teen. . ..So I told him to grad-
ually reduce it from 6 cigarettes, it was reduced to be 3 or 
2.”

Attitude. CHWs only advised people to quit smoking, but 
they did not care if people quit or not. CHWs often devel-
oped negative attitudes toward patients who failed to quit 
smoking. After the attitude adjustment process, CHWs had 
positive attitudes towards patients. They wanted to help 
people to quit smoking and reduce the impact of second-
hand smoke. Patients became aware of the goodwill of the 
volunteers.

N “After joining the program, they (CHWs) have a more 
positive attitude. Before this, they never cared about people 
who smoke. Now, when I told them to follow up with 
patients. They were delighted and always asked me, how to 
talk with patients that they want to help to quit.”

C “I asked patients to quit smoking because I pity them, 
especially because of how secondhand smoke affects their 
family. Although they may not listen, but I would like to 
make them quit. I wanted to help them.”

Practice. The CHWs were more confident persuading peo-
ple to quit smoking. They became more persistent. In addi-
tion, they were able to extend healthcare coverage directly 
to the patients in their local communities. They provided 
knowledge about the harms of smoking and encouraged 
people to participate in smoking cessation services. In some 
cases, volunteers also helped by driving people to SHPH for 
pharmacy consulting. CHWs compiled lists of people who 
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Table 1. Baseline Characteristics of Patients in Smoking Cessation Program.

Variable Patients (N = 42) N (column %)

Gender
 Male 40 (95.2)
 Female 2 (4.8)
Age
 Median (interquartile range) 62 (57-67)
 Minimum, Maximum 28, 72
 <40 years 3 (7.1)
 40-49 years 4 (9.5)
 50-59 years 8 (19.1)
 60-69 years 22 (52.4)
 ≥70 years 5 (11.9)
Body weight
 Median (interquartile range) 57.5 (50-65)
 Minimum, Maximum 40.65, 95
Height
 (Mean ± S.D.) (1.64 ± 0.06)
 Minimum, Maximum 1.5, 1.8
Marital status
 Single 4 (9.5)
 Married 23 (54.8)
 Divorce/separation 4 (9.5)
 No data 11 (26.2)
Education
 Elementary school 28 (66.7)
 High school 10 (23.8)
 Vocational certificate/diploma/high vocational certificate 2 (4.8)
 Bachelor’s degree or higher 2 (4.8)
Occupation
 No occupation 4 (9.5)
 Agriculturist 8 (19.1)
 Building contractor 2 (4.8)
 Employee 8 (19.1)
 Agriculturist and building contractor 4 (9.5)
 Agriculturist and employee 5 (11.9)
 Barber 1 (2.4)
 Welder 1 (2.4)
 Trader 1 (2.4)
 Monk 1 (2.4)
 Employee and building contractor 3 (7.1)
 Pensioner 2 (4.8)
 Freelance 2 (4.8)
Average monthly income
 <1000 Baht 7 (16.7)
 1000-4999 Baht 12 (28.6)
 5000-9999 Baht 2 (4.8)
 ≥10 000 Baht 9 (21.4)
 No data 12 (28.6)
Smoking history before joining the program
 <10 cigarettes per day 25 (59.5)
 11-20 cigarettes per day 15 (35.7)
 21-30 cigarettes per day 1 (2.4)
 >30 cigarettes per day 1 (2.4)

 (continued)
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smoke and gave them advice in the community. They tai-
lored their approach to the economic, family, and health of 
each patient. In addition, volunteers who smoked tried to 
quit smoking themselves to be a role model.

C “For me, at first I asked them to quit and they didn’t 
quit. I thought, let they smoke until death. Because I don’t 
know how to invite. After I get knowledge from the teacher, 
I known the techniques to persuade and encourage smokers 
to quit. I persuaded him by using the cardiovascular disease 
of his family as his motivation for quitting. In the end, he 
agreed to come out and smoke outside the house to reduce 
secondhand smoke. I also raised money issue as his 
motivation.”

C “My process was different from others because my 
house is close to the smoker’s house, and he does not want 
to go by himself. I always pick him up to go to the SHPH 
for smoking cessation clinic. I intended to help him quit 

smoking. I pity him and his family. Though, he refused our 
service before, I still invite and persuade him.”

C “He is a CHW, if he wants to invite others to quit 
smoking, he should be a role model to others. The CHWs 
are a leader in health. It will not look good, if he smokes.”

C “In case the smoker does not want to quit, I always say 
that his wife and all family members will be impacted from 
his smoking. There is 1 person who won’t quit. I invited 
many times, he did not give up. However, I don’t get dis-
couraged until he agrees to quit smoking.”

P “After I followed up with patients, I found some had 
no mobile phones. I couldn’t contact these patients. So, I 
followed up through CHWs. (talked with smoker via 
CHW’s mobile phone and/or if I cannot contact directly 
then CHWs would follow up with patients, then report data 
to pharmacist). The CHWs reported results of cessation per-
formance by themselves.”

Discussion

This study demonstrated that a smoking cessation program 
using CHWs was successful at helping patients quit smok-
ing. The number of cigarettes smoked per day was reduced 
by an average of 7.2 cigarettes across all patients, and 29% 
of patients were completely cigarette free at a 1-year fol-
low-up. This value was calculated with the conservative 
assumption that all patients lost to follow up were still 
smoking. Without this assumption, if our quit rate were 

Table 2. Abstinence Rate at 6 and 12 Months.

6 months 12 months

 N (n%) N (n%)

Abstinence rate 11 (26) 12 (29)
Decrease smoking 14 (33) 17 (40)
The same smoking 1 (2) 4 (10)
Increase smoking 2 (5) 1 (2)
Loss follow up 14 (33) 8 (19)

Variable Patients (N = 42) N (column %)

Surrounding smoker
 No 17 (42.5)
 Yes 14 (33.3)
 No data 11 (26.2)
Nicotine dependence
 Low (<4) 18 (42.9)
 Medium (4-6) 22 (52.4)
 High (≥7) 2 (4.8)
Motivation to quitting
 Family 27 (64.3)
 Health 13 (30.9)
 Other 2 (4.8)
The intention of quitting
 No data 0 (0.00)
 Pre-contemplation 0 (0.00)
 Contemplation 20 (47.6)
 Preparation 19 (45.2)
 Action 3 (7.1)
 Maintenance 0 (0.00)

“N” is number of smoker. “n (%)” is Percentage of smoker in each group compare with total smoker in the program .

Table 1. (continued)
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calculated based only on patients who were available for 
follow up then it would be 35% (12/34). Patients also exhib-
ited a marginal decrease in exhalation CO levels and a mar-
ginal increase in lung capacity, providing verification of 
patients’ cigarette smoking self-reports. The rate of smok-
ing cessation observed in our sample was much higher than 
has been observed for unassisted smoking cessation,4,17 and 
was also better than has been observed in many random con-
trolled trials of various smoking cessation interventions.18 
The present study dramatically outperformed the 2% to 3% 
success rate expected in the WHO Toolkit for delivering the 
5A’s and 5R’s brief tobacco interventions in primary care.13 
The present result also compares favorably with compara-
ble approaches involving pharmacists but not CHWs.19 Our 
results replicate those found for a CHW-based program car-
ried out in Vietnam where smoking cessation at a 6-month 
follow-up was 26% for patients who received support from 
CHWs.12

In focus group discussions, across the categories of 
knowledge, attitude, and practice, a common theme was 
that CHWs were empowered by the program to become 
more confident and effective. They felt they gained a good 
understanding of health risks associated with smoking and 
common methods to help quit. Their attitude towards peo-
ple dealing with smoking addiction was changed to allow 
them to become more sympathetic and caring, and they 
became persistent in their efforts to convince people to 
stop smoking. This empowerment led to many unique 
solutions that were tailored to individual patients. For 
example, a CHW persuaded a patient to quit smoking by 
reminding him of his individual family history of cardio-
vascular disease. Another CHW found out that a patient 
lacked transportation and began driving him to his 
appointments.

A major success factor in this study was the well-devel-
oped role of CHWs in Thailand. In Thailand, CHWs, known 
as village health volunteers, was a person who has been 
selected by the villagers in each group of houses and has 
been trained according to the curriculum prescribed by the 
Ministry of Public Health. They play an important role as a 
leader in health behavior change, health promotion surveil-
lance and disease prevention, first aid and treatment, 
referral of patients to rehabilitation services, and con-
sumer protection for health. They get remuneration about 
1000 baht per month from the Ministry of Public Health.20 
CHWs have been effective in many past public health 
initiatives.21-23 CHWs currently provide coverage to over 
12 million households throughout Thailand.24 Because of 
this track record of success, CHWs are recognized as 
respected leaders in their local communities. Their position 
gives them knowledge of potential patients that can be criti-
cal in bringing care into the community. This is particularly 
important in programs where potential patients may not 
consider themselves to be patients. For example, in the cur-
rent study, only 7% of our patients were actively attempting 
to quit smoking at baseline.

Having pre-established CHW programs may be of cen-
tral importance. In a previous meta-analysis of smoking 
cessation programs with and without CHWs, only 1 study 
out of 5 demonstrated a large effect of CHWs.10 That study 
had CHWs who were already established in the community 
when the smoking cessation program was implemented.12 
In general, survey results indicate that factors such as pres-
tige and respect are among those that determine the success 
of CHWs, and these factors likely take time to build.25

Thus, a key issue for future projects will be how to 
develop effective CHW programs. Replicating the CHW 
program in Thailand will require large-scale government 
action. In Thailand, CHWs are chosen by their neighbors, 
giving them immediate local legitimacy. In addition, 
CHWs generally reflect the spiritual and socioeconomic 
norms of their areas, which may contribute to the trust they 
enjoy in their communities. Interestingly, we observed that 
in our study CHWs tended to be female, but patients tended 
to be male. In our hands, this did not seem to matter, but 
future research may benefit from more careful consider-
ation of concordance/discordance between CHWs and the 
patients they serve. They were trained in a program devel-
oped by the Ministry of Public Health, providing baseline 
medical knowledge to help improve public health. They 
are paid 1000 baht per month, which in many parts of 
Thailand amounts to 10% to 20% of typical full-time 
earnings.20

This study also has some limitations. First, due to the 
self-selection of patients, it is likely that motivation to quit 
was higher in our patients than in the general population. 
Future studies should consider an active control condition 
with patients drawn randomly from a single self-selected 

Figure 1. Patients reduced the number of cigarettes they 
smoked per day. The y-axis displays the number of cigarettes 
that patients reported smoking per day (cigs/day). The x-
axis displays the time at which measurements were taken 
(base = baseline, 6-mon = follow up at 6 months, 12-mon = follow 
up at 12 months). Points indicate individual patients. Boxes 
indicate group means. Error bars indicate 95% confidence 
intervals.



Umnuaypornlert et al 7

Figure 2. Carbon monoxide in patients’ breath reduced. (A) The y-axis displays the concentration of carbon monoxide in parts per 
million (CO (ppm)). The x-axis displays the time at which measurements were taken (base = baseline, 12m = follow up at 12 months). 
Dashed lines link the measurements for individual patients. (B) The y-axis displays the difference scores for CO ppm with negative 
numbers indicating a reduction in CO ppm and positive numbers indicating an increase. The 12m—base abbreviation stands for follow 
up at 12 months minus baseline. Dots indicate individual patients. In both panels, boxes indicate group means and error bars indicate 
95% confidence intervals.

Figure 3. Patients’ lung capacity increased. (A) The y-axis displays patients’ lung capacity measured as the peak flow measured during 
exhalation in units of liters per minute (peak breath flow (L/min)). The x-axis displays the time at which measurements were taken 
(base = baseline, 12m = follow up at 12 months). Dashed lines link the measurements for individual patients. (B) The y-axis displays the 
difference scores for peak breath flow L/min with positive numbers indicating increased lung capacity and negative numbers indicating 
reduced lung capacity. The 12m—base abbreviation stands for follow up at 12 months minus baseline. Dots indicate individual patients. 
In both panels, boxes indicate group means and error bars indicate 95% confidence intervals.

pool. Second, our patients tended to be older than is typically 
reported in surveys of smoking prevalence in our region.26 
We believe this was because older patients had more free 
time to devote to participate in our program. Future studies 
could provide more flexible schedule options to help address 
this recruitment bias. Third, 19% of patients were lost to 
final follow-up. Although this is lower than has sometimes 
been observed (eg, 40% follow-up loss in)27 future studies 
should examine more critically why attrition rates are often 
high in smoking cessation studies. Fourth, future studies 

could improve causal inference through the use of a cluster 
randomized design. Fifth, the impact of CHWs in our study 
depended on personal connections. Although this was likely 
a great strength of the program, it is also a source of vari-
ability, making interpretation more difficult.

Conclusions

A smoking cessation program combining CHWs and phar-
macists was effective. Key factors were empowering CHWs 
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to bring patient-specific care direct to the patients, and 
recruiting respected, established CHWs within the commu-
nities where they worked. We suggest that organizing com-
munity-specific teams including CHWs to help with 
smoking cessation will lead to lower rates of smoking and 
better public health.

Implications

It is unclear what factors influence the success or failure of com-
munity health worker (CHW) based programs. We implemented a 
successful CHW-based smoking cessation program and followed 
up with a series of focus group discussions to assess which factors 

were most important to the program’s success. The key factors 
were: having CHWs that are respected and established in their 
communities, using CHWs who know their patients and can pro-
vide individually tailored solutions, and empowering CHWs with 
intensive training.
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 Current smoking 3 (37.5)  
 Former smoking 5 (62.5)  

“N” is number of participants. “n (%)” is percentage of participants.
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