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ABSTRACT

INTRODUCTION Smoking is one of the most important determinants of socioeconomic
inequality in mortality. Few studies have tested which interventions are effective in
smokers with low socioeconomic status (SES).

METHODS All hospitals in the Capital Region of Denmark were included and
randomized to intervention or control groups. The target-group was smokers with
low SES. Intervention hospitals: smokers in the target-group assisted researchers to
tailor a group-based smoking cessation intervention. Further they helped recruiting
smoking colleagues and motivating them to stay abstinent. Control hospitals: ‘as
usual’. Unforeseen organizational challenges led to a change of study design; the
hospital-level assessment was reduced to two cross-sectional surveys.

RESULTS Response rates in hospitals’ smoking status survey were very low. Smoking
status was reported by 1876 out of 7003 employees at baseline and 2280 out of 7496
employees at 1-year follow-up. Two cross-sectional surveys showed no significant
difference in self-reported smoking at 1-year follow-up between intervention and
control hospitals (p=0.262). We recruited 100 smokers in the group-based smoking
cessation intervention tailored to smokers with low SES (corresponding to approx.
10% of smokers in target-group); 32.4% of these were validated as continuously
abstinent at 6 months follow-up.

CONCLUSIONS Involving smokers with low SES as partners at an early stage of study
design facilitated both recruitment and development of the intervention. Despite
high validated long-term abstinence rates in smoking cessation groups in the
intervention hospitals we found no apparent effect of the intervention at hospital-
level after one year. However, larger involvement of the target-group seems feasible
and is recommended.
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INTRODUCTION

Smoking is one of the most important determinants of
socioeconomic inequality in mortality'. Furthermore,
spending on tobacco in the poorest households often
represents more than a tenth of total household
expenditure?, leading to high economic stress and
less disposable income for food, education and health
care. In Denmark, smoking explains the major part

of the increase in social inequality in mortality in the
last decades®.

Despite no difference in intentions to quit or quit
attempts, people with low socioeconomic status
(SES) are significantly less successful in their quit
attempts than those with higher SES*. Some of the
reasons for this are strong tobacco addiction, reduced
social support for quitting and low self-efficacy®®.
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Unfortunately, it seems that the general smoking
cessation interventions in Europe have increased
inequalities in smoking’, and few studies have tested
which interventions are effective among smokers
with low SES®. However, there is some evidence that
smoking cessation programs targeting persons from
lower social classes might have effect®, and might
reduce inequalities in smoking by increasing the
reach to low-SES smokers’.

All Danish hospitals have been smoke-free since
2007 and most hospitals have offered their employees
assistance to quit but few employees have accepted
this offer. Our hypothesis was that we could reduce
the smoking prevalence in hospital staff with low
socioeconomic status (SES) by involving them in the
design, recruitment and conduct of the intervention.
Therefore, we designed a randomized intervention
to take place in all hospitals in the Capital Region
of Denmark (Region H). The study was named
RESPEKT (respect in Danish) after the focus group
interviews had revealed that many smokers in the
target-group expressed being disrespected at the
workplace.

This paper presents the design and results of a
smoking cessation intervention aimed at and actively
involving smoking hospital-employees with low SES.
Furthermore, we will describe the unforeseen logistic
challenges that led to a change of study design. The
longitudinal aspect of the hospital-level assessment
was reduced to two cross-sectional surveys but a
randomized intervention was performed as planned.

METHODS

The study was originally designed as a cluster
randomized intervention with follow-up at individual
level (but not conducted as such, which will be
described later) taking place in all hospitals in the
Capital Region of Denmark (Region H). One hospital
(Bornholm) was excluded as it is situated on a distant
island. As some of the hospitals are large and others
small we matched the remaining seven hospitals
in three groups so the hospitals were more or less
comparable in size in the control and intervention
groups and then randomly allocated each group
to either intervention (the Gentofte, Glostrup,
Nordsjezllands, and Bispebjerg &Frederiksberg,
hospitals) or control hospitals (the Rigshospitalet,
Herlev, and Amager&Hvidovre, hospitals).

The design of the study was approved by the
employees committee and all hospital directors
before study commencement. Region H is running
the hospitals and was partner in the research project.

We selected seven occupations as proxy for
low SES as they all require less than two years
of education and generally have a low income:
cleaner, porter, kitchen staff, social and health care
assistant, service assistant, technical staff and medical
secretary.

In the intervention hospitals smoking employees
with low SES were involved in a target-population-
tailored intervention (described in detail later).

In the control hospitals everything continued ‘as
usual’. Smoking employees could contact existing
smoking cessation programs at their workplace
(typically offering individual counseling after
working hours).

The ethical committee of Region H considered the
trial as an improvement of already existing smoking
cessation programs (H-3-2013-099) and not as a
clinical trial needing ethical approval; therefore,
informed consent was not needed. The study was
registered in ClinicalTrials.gov (NCT02701530).

Description of the intervention

First, we performed focus group interviews with
the target-group to identify barriers and wishes
for smoking cessation. These revealed that even
smokers very reluctant to quit at the beginning of
the interview had a wish to stopping smoking and
would consider participating in a smoking cessation
intervention if they received the right offer of
assistance. The most important wishes were that a
personal smoking cessation counselor would take
sufficient time to listen to them, assist with their
individual challenges, and encourage and support
them — preferably an ‘ex-smoker who understands
me’. We designed the smoking cessation intervention
based on results from the focus group interviews and
by involvement of dedicated smokers in the target-
group. A coordinator identified smoking employees
in the target-group who were willing both to stop
smoking and to be dedicated ‘ambassadors’ (n=3
to 5 in every intervention hospital) who would
help in designing the intervention program and the
invitation letters, help recruiting smoking colleagues,
participate in smoking cessation groups, be smoke-
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free role models and motivate colleagues to quit
and to stay smoke-free. The ambassadors received
approximately US$1000/€940 each for their work.

The smoking cessation intervention in the
intervention hospitals tailored to target-group
Elements of the peer-designed group-based smoking
cessation intervention are shown in Table 1. The flow
of the intervention was inspired by the national Gold
Standard for group-based smoking cessation’, but
the topics discussed were chosen by the participants
in the groups. All participants received a personal
information letter before groups started and a text
reminder before each session and were encouraged
to support and motivate each other during work time
to stay smoke-free. We offered free nicotine products
or varenicline by choice, for up to 12 weeks. Nicotine
replacement therapy (NRT) was always based on
the patch and combined with inhaler or oral spray,
and p.r.n. medication was supplied at the second
session but was adjusted/changed according to need.
The counsellors who ran the smoking cessation
(SC-) groups were external professionally trained

Table 1. Elements of the peer based smoking cessation
help tailored to the individual in the RESPEKT study,
Capital Region of Denmark, 2015

Small smoking cessation groups (4-6 persons)

Six sessions a 112-2 hours (approximately two weeks before quit-
date, one week before quit-date, and 3 days, 10 days, 24 days and
6 weeks after quit-date)

All professional counsellors were ex-smokers
Stress management at each session

Good time for recognition of individual challenges and
individual encouragement

A text reminder before each session and several encouraging
individually tailored text messages during the intervention

Contacted by the counselor if they did not turn up

Lot of humor

Few written materials

Flip-over materials, primarily based on drawings (newly developed)
Very little focus on risk of disease

Nicotine gum was not offered

Free nicotine products or varenicline by choice

Nicotine replacement therapy was based on the patch and
combined with inhaler/oral spray p.n.

During worktime, at least partly *

Taking place at workplace

Elements with bold are typically not a part of the Danish Gold Standard smoking
cessation intervention. * Two hospitals gave all eight hours off work with pay, while
two other hospital managements decided to give four hours only.

persons experienced with smoking cessation. The
ambassadors from the target-group stopped smoking
together with their colleagues and motivated their
colleagues to stay smoke-free. The ambassadors had
received a very brief education on benefits of smoking
cessation before the start of the intervention and
they could always get in touch with the professional
counsellors and discuss specific cases; they received
no formal education on motivation. Self-administered
questionnaires were completed during the baseline
session. Smoking abstinence was measured at every
session as point abstinence and validated by carbon
monoxide (CO) levels lower than 8 ppm, measured
with the Bedfont Micro Smokerlyzer. Six weeks
after quit date, at the last group session, all subjects
received a questionnaire to evaluate their smoking
status and had their CO levels measured. Those who
did not attend the last group session were contacted
by phone. The SC-groups started in the beginning
of January 2015. Six months afterwards, all smokers
were contacted by phone by their counselor, and
completed a guided telephone survey, and CO was
measured in all persons who reported abstinence
from smoking. Two persons did not respond at the 6
months follow-up; one of these had died (excluded),
and one had emigrated (considered a smoker with
unchanged tobacco consumption, intention-to-treat

principle).

Recruitment in the intervention hospitals
Recruitment was done in three ways: 1) Peer-driven:
smoking ambassadors from the target-group were
recruiting colleagues at the hospital. Smoking
employees know where other smoking employees
hide and smoke, and they can better approach their
colleagues in a way that will not be considered as
judgmental; 2) Written invitations were put in the
same envelope as the smoking status survey (in
intervention hospitals only). Recruitment materials
were designed with guidance from the ambassadors
from the target-group and were tailored specifically
to each hospital; and 3) Posters were peer-designed
showing ambassadors from the target-group in each
hospital and their reasons to quit (Fig. 1). They were
posted on walls in meeting spaces of employees in the
target-group (removed in one hospital). Additionally,
one intervention hospital insisted on using the
hospital’s intranet to inform about the intervention.
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Figure 1. Posters and invitations to take part in the smoking cessation groups. The RESPEKT study, Capital
Region of Denmark, 2015

The title of the posters

was "Quit with us. Photos,
names and position of the
colleagues (ambassadors)
and their reasons to quit
filled the entire front. There
were statements like: 'l Have

or 'l have seen too many
smoking patients — and |
don't want to end there'

Measuring the effect of the intervention

In the original design of the study this should have
been done by personal letters containing a smoking
status survey to all employees in the target-group,
independent of randomization status at baseline and
one year after the start of the intervention - allowing
follow-up of all individuals working in the hospitals at
baseline. However, the study could not be conducted
as planned. All relevant sectors in the Region H were
contacted many times by both primary investigator
and EH (vice-director in Region H) and despite the
fact that Region H was a partner in the study they all
directed us to another department/sector or refused
to disclose addresses of the employees; neither
would the department that had access to addresses
send letters to employees in the target-group -
apparently for legal reasons. They also rejected that
the researchers paid for postage and that a student
assistant packed the letters at a regional office, so
researchers had no access to ‘person sensitive’” data.
Therefore, after months of fruitless negotiation we
had to change the design to two cross-sectional
surveys at hospital level.

The 'real-life' conduct of the smoking status
survey

We received a list from the Region H with information
on how many employees in the target-group worked

promised my children to quit'

The invitations were designed
to be personal, in bright
colors, very little text-heavy
information stating that

this was a research project.

A small pamphlet describing
the smoking cessation groups
had the title: 'Could you use
a toad more every month?'

(a toad is slang for 1000
Danish Kroner, approximately
US$150/€130, saved by
quitting smoking), as the
economic aspect of smoking
cessation was regarded very
motivating. On the back page
it was highlighted that there
would be no 'pointing fingers'
and that the group-based
smoking cessation was during
work time and together with
colleagues.

at each of the 199 hospital departments. We then sent
a package of letters to the departments corresponding
to the number of employees in the target-group
in the department at that time. Letters were sent
to all employees in the target-group (N=7003),
independent of randomization status. The letters
contained the smoking status survey. Furthermore,
employees in the intervention group also received an
invitation to take part in the group-based smoking
cessation intervention. The head of each department
was informed about the research study and asked to
deliver the letters to the target-group within a week.
As the focus group interviews had revealed that many
smokers would not complete a smoking status survey
as they were afraid of losing their job, we prioritized
anonymity and asked only two questions: ‘Do you
smoke?” (yes daily; yes occasionally; no but I have
smoked previously; no I have never smoked) and ‘In
which hospital do you work?’ (names of intervention
hospitals; names of control hospitals). Employees
could optionally write their phone number and take
part in a prize draw (movie tickets or gift from drug
store). Return address was the Research Center. The
baseline smoking status survey was performed in the
last week of November 2014. As we had no personal
information on participants at baseline we could not
contact the same employees after one year. Instead
we received a new list from the Region H with
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information on how many employees in the target-
group worked at each of the hospital departments
and repeated the survey in the same way 12 months
after startup of the last smoking cessation group, in
the first week of February 2016 (N=7496).

Statistical analyses

Power calculations were performed before the start
of the study (as the original randomized design could
not be conducted, these can be send on request, see
also Appendix 1).

We included only respondents with information
on both hospital and smoking status in analyses of
one-year effect of the study. We performed simple
statistical analyses only, because the results were
based on two cross-sectional data-sets, response
rates were very low and varied between intervention
and control group, and almost doubled at follow-up
in the intervention group, and too few participants
were recruited in the intervention group. Categorical
data were tested by frequencies and chi-squared
tests. Outcome was smoking rates in the hospitals
at baseline and at one-year follow-up. All data
processing was done with the SPSS 22.0 software
(SPSS Inc., Chicago, IL, USA). Significance level was
set at 5%.

RESULTS

At baseline 1906 persons responded to the
smoking status survey but 30 of them had missing
information on hospital and/or smoking status,
leaving 666 respondents with information in the
intervention group (response rate 17.0%) and 1210
in the control group (response rate 39.1%). At one-
year follow-up 2340 persons responded but 60 of
them had missing information on hospital and/
or smoking status, leaving 1073 respondents with
information in the intervention group (response
rate 26.7%) and 1207 in the control group (response
rate 34.7%). In the intervention hospitals there was
a steep increase (by 38%) in the response rate from
baseline to one-year follow-up but no increase in
the control hospitals.

The overall effect of the study

There was no significant difference in self-
reported smoking: 12.8 vs 15.4% were daily
smokers at baseline and 12.4 vs 14.0% were daily
smokers at one-year follow-up, in intervention
vs control hospitals, respectively (Table 2). In
control hospitals there was a significant decrease
in self-reported daily smoking prevalence between
baseline and follow-up.

Table 2. Smoking status in the RIESPEKT study at baseline and at 1-year follow-up (two cross-sectional samples),

1876 respondents at baseline and 2280 at 1-year follow-up

Intervention hospitals

baseline 85 12.8% 32
1-year follow-up 133 12.4% 61
Control hospitals

baseline 186 15.4% 56
1-year follow-up 169 14.0% 69

4.8% 270 40.5% 279 41.9%
5.7% 398 37.1% 481 44.8%
4.6% 434 35.9% 534 44.1%
5.7% 402 33.3% 567 47.0%

Smoking status at baseline in intervention hospitals compared with control hospitals: p=0.168. Smoking status at one-year in intervention hospitals compared with control
hospitals: p=0.262. Smoking status in intervention hospitals: baseline compared with one-year follow-up: p=0.413. Smoking status in control hospitals: baseline compared with

one-year follow-up: p<0.0001

Effect of the recruitment to SC-groups
(intervention hospitals only)

We sent 3909 letters with invitations to participate
in SC-groups to the departments but many
employees in the target-group reported that they
had never received the letter. Large piles of letters
were returned. A total of 119 smokers signed up
for the SC-groups but 19 never turned up, leaving

100 smokers who were included; 17 of these were
ambassadors from the target-group. We estimate that
we recruited almost 10% (100 of the estimated 938
available smokers, calculation based on Magtengaard
Robinson et al.10). Participants reported that being
told about the intervention by an ambassador from
the target-group or a colleague was the most frequent
way of recruitment (48.2%).
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Characteristics of smokers in the SC-groups
(intervention hospitals only)

Slightly more women (62%) than men were included.
Mean age was almost 46 years, the median tobacco
consumption was 15 cigarettes daily, two out of three
smoked within 30 minutes after waking up and 78%

Table 3. Baseline characteristics of the 100 low SES
smokers included in the RESPEKT study, Capital
Region of Denmark, 2015

Age (mean) 457
Gender = Female 62.0
Position/profession (n=99)

Cleaner 16.0
Technical staff 7.0
Porter 14.0
Social and health care assistant 10.0
Medical secretary 17.0
Service assistant 23.0
Kitchen staff 13.0
Motivation to quit before invitation

No intentions to quit 13.0
Contemplated to quit 75.0
Planned to quit 12.0
Previous quit attempts =Yes 83.0

Age at smoking debut 16.7 (+£5.7)
Mean tobacco consumption 15.2 (+6.5)
Use of electronic cigarettes

Daily 2.0
Occasionally 13.1

No 84.8
Smoking after waking up

Within 5 min 24.0

5-30 min 43.0
31-60 min 23.0

60+ min 10.0
Heavy smoking index 2.6 (+1.3)
Partner willing to quit?

Lives alone 38.4
Non-smoking partner 253
Smoking partner, willing to quit now 18.2
Smoking partner, not willing to quit now 18.2
Smoking colleagues/friends/family

None/few 22.0

Many 66.0

Most 12.0
Confidence in quitting smoking, at first meeting

(0=lowest to 10=highest) 7.8 (+£1.9)

had many/most smokers in their close network/
family (Table 3). Noteworthy, 13% of the smokers
stated that they had no intentions to quit before they
were invited/nudged by a colleague to participate in
the intervention. In 13% of the cases the counsellor
had noted that the participant had problems with
abuse (actual or previous) or severe illness (mental
or physical; own or in intimate family).

Effect of the SC-groups (intervention hospitals
only)

A total of 89% participants attended at least four
sessions. Six weeks after quit date 79.8% reported
to have quit and were validated as non-smokers
(intention-to-treat analyses), most of these had
been continuously abstinent. At 6 months follow-up
44.4% of the 99 participants declared to be smoke-
free (Table 4) — 40.4% were validated abstinent and
32.4% were validated as continuously abstinent, not
smoking at all from the end of the SC-groups to the
follow-up at 6 months (or longer).

‘Iable 1. Abstinence rates 6 months after quit date in
the smoking cessation groups in the intervention arm
ol the RESPEKT study, Capital Region of Denmark, 2015

Smoker 55 55.6
Self-reported point abstinence 44 44.4
Validated abstinence* 40 40.4
Continuous abstinence since fixed quit date 27 27.3
Continuous abstinence — at least since last session 5 5.1
Point abstinence - not continuous 8 8.1

*Three persons with self-reported abstinence had CO >8 ppm and one did not attend
CO measurement.

Other findings in the SC-groups (intervention
hospitals only)

A total of 68% participants chose nicotine
replacement therapy and 27% chose varenicline.
Out of the smokers who had previously received
professional assistance for smoking cessation almost
all (95%) stated that this offer was better. Satisfaction
with the intervention was very high; mean score 4.9
(£0.3) out of 5 (=highest possible). The counselor’s
encouragement, the guidance/counseling and the
intervention taking place at the workplace, and in
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small groups, were most frequently reported as very
important positive factors in the SC-groups. When
asked “What could we have done better?” 83.5% stated
‘nothing’. The most important factors of potential
improvement mentioned were ‘more sessions’ and
‘better support from the head of department at work’.
Many smokers were not allowed to participate in the
SG-groups during working hours, even though they
were so promised by their directors.

DISCUSSION

Even though the hospital directors had approved the
study and the Region H (which runs the hospitals)
was partner in the project, we experienced a lack of
cooperation once the study started, which seriously
affected the study design and the overall results.
Follow-up at individual level could not be conducted.
The response rates in the smoking status survey and
self-reported smoking rates in employees with low
SES were very low. Involving the smokers as partners
at an early stage of study design facilitated both
recruitment and development of the intervention.
Despite the high validated long-term abstinence rates
in the SC-groups in the intervention hospitals we
found no effect of the intervention at hospital-level
after one year.

A low response rate, down to 40%, is a general
problem in surveys'', but the response rates in our
survey were even lower. This probably reflects the
chaotic design — many employees in the target-
group never received the letter/survey, the sensitive
topic (smoking in a strictly non-smoking workplace),
and general low response rates in low-SES groups.
The baseline response rate in the smoking status
survey was twice as high in the control group as in
the intervention group, and we hypothesize that
some smokers were negatively affected by the quit
smoking offer (invitation to participate in SC-groups
in the same letter). Interestingly, the response rates
increased by 38% in the intervention group at the
one-year follow-up (no change in the control group),
which might reflect a changed positive attitude
towards the intervention. Some of the hospitals
in the intervention group were challenged by re-
organization, which might have contributed to the
low response rates.

In total 24 % of citizens with low education in
Region H reported to be daily smokers in 2013,

The smoking rates reported in our study were
approximately half of this, which most probably
reflects major under-reporting; the focus groups
had revealed that smokers were afraid of losing their
job because of smoking. We found no differences
in daily smoking rates in control and intervention
hospitals, but due to the very low response rates, the
change in study design, and the large difference in
response rate from baseline to one-year follow-up in
the intervention group, we cannot draw any strong
conclusions.

We had expected support from the hospitals whose
directors had approved the study but experienced
resistance instead. Two hospital directors would not
give full-time off work for participation in SC-groups,
and even in hospitals where the smokers were
promised that they could participate during work time
many smokers had to take holiday hours to be able
to attend. Also, we experienced a general negative
attitude towards smokers in the administrative staff,
which is in line with smokers’ experiences. The
reason might be that most health care professionals
are never-smokers with little insight of nicotine
dependence. A general stigmatization tendency in
the society might also contribute to this'.

The Region H examined their responsibility
for the failure of the study and concluded that
participation as partner in research studies entails
binding responsibilities. In the future, a thorough
assessment of whether the Region H can meet all
requirements of partnership in a study will take place
before acceptance, so that full commitment can be
assured'?.

A large challenge faced by many smoking
cessation programs is recruitment of smokers, and
especially reaching those with low SES. A Cochrane
review from 2013 on recruitment methods did not
identify studies on peer-driven recruitment'*. To our
knowledge, this study is the first to report results of a
program using peer-driven recruitment. Half of the
smokers were recruited by an ambassador from the
target-group or colleague, which partly may be due
to problems with delivery of the written invitations.
However, the result is promising and should be tested
in a randomized design. It is also worth noting that
13% of the smokers included stated that they had no
intentions to quit before they were invited/nudged
by a colleague to take part in the intervention. After
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the end of the study the largest of the hospitals in
the control group launched a ‘traditional’ smoking
cessation campaign aimed at all smoking employees
and offering group-based smoking cessation. Only 7
smokers out of approx. 1600 smokers were recruited.

The Danish national ‘Gold Standard’ smoking
cessation program (primarily group-based)
shows impressively high self-reported cessation
rates’. However, it is well known that self-
reports are influenced by social desirability bias,
and misclassification rates up to 40% have been
reported'. Our study found a misclassification bias
of 10%, which is relatively low. When we adjust the
self-reported results of the national ‘Gold Standard’
smoking cessation program for misclassification bias
(10%), the validated abstinence rate is approximately
20%; in our study in a comparable group of persons
not smoking at all from the end of the program to
the 6 months follow-up (or longer) we found that
32% were validated abstinent. Thus, tailoring the
SC-groups to smokers’ needs seems to increase the
validated quit rate by approximately a third.

High smoking prevalence and acceptability of
smoking in the network has been identified as some
of the most important barriers for smoking cessation
— common to all vulnerable groups'. In this study,
only 2 of 10 smokers had few or no smokers in their
family/close network. Quitters experience not only
low positive encouragement in their quit attempt but
also a negative pressure from the network, e.g. feeling
isolated from smoking friends or even teased/bullied
as ‘health freaks’. The counselor’s encouragement
was evaluated to be the most important factor for
the participants in the intervention. Also, part of
the high quit rates achieved in the SC-groups might
be explained by support from colleagues'’. Future
interventions should explore strategies to strengthen
the non-smoking support to prevent relapse.

Limitations and strengths
The large size of the study and the involvement of
target-groups, in combination with the qualitative
research, were strengths. Also, the quit rates in the
SC-groups in the intervention arm were validated
and there was a follow-up at 6 months.

It is a major weakness that organizational
challenges completely changed the original design
of the study with follow-up at individual level.

Response rates were low as were recruitment rates;
therefore, the study was underpowered to detect
potential effects of the intervention. Our choice of
target-groups is open to discussion. As a proxy for
low SES we chose occupations that require less than
two years of education and generally have a low
income. We assume that only people with low SES
get hired in these low-ranking hospital jobs — which
is a weakness. Medical secretaries have a higher
education and income than, for example, cleaners
and it can be argued that they should not have been
included.

CONCLUSIONS

Unforeseen logistic challenges led to a radical change
in study design. Despite high validated long-term
abstinence rates in SC-groups in the intervention
hospitals, we found no effect of the intervention at
hospital-level after one year. However, response
rates were very low and so we cannot draw any
strong conclusions. Larger involvement of the target-
group in a stop-smoking program seems feasible and
is recommended.
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