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This is an important question to many 
smokers. However, as practitioner of 
evidence-based medicine, you might be 
able to inform about interventions with 
high efficacy based on literature reviews, 
but only after you have defined the kind 
of smoker who asks, have identified what 
smoking cessation intervention to look 
for compared to which control descrip-
tion, and have chosen the outcome pa-
rameter (1). However, you would seldom 
be able to inform about, how these pro-
grammes work in real life.  

Despite being a relatively simple ques-
tion, it is often found difficult to answer. 
One reason is that today, systematic re-
ports on follow-up results from smoking 
cessation services (SCS) are often inad-
equate, lacking or sometimes even kept 
in secret for the users. In addition, there 
is not an established tradition for docu-
mentation of SCS outcomes in daily life - 
neither in hospitals nor in other settings.

Many countries offer support via quit-
lines or websites that disseminate good 
advices on how to give up smoking (2). 
The advices can be tailored to the individ-
ual smoker and may even inform about 
SCS in the neighbourhood, but they 
seldom offer the adequate information 
about the question in focus.

Some SCS offer evidence-based cessa-
tion programmes, based on systematic 
reviews of randomised trials (3). How-
ever, only few nations follow-up or pub-
lish on the results of the SCS in order to 
secure the quality as well as benchmark 
and base the health planning on local and 
systematically collected outcomes.

Few examples of nationwide databases, 
that collect and publish the quit-rates 
from real life settings, exist around the 

world - one of them being The Danish 
Smoking Cessation Database (SCDB). 
This database is supported by the Danish 
Ministry of Health, and all Danish SCS  
offering face-to-face programmes can use 
it free of charge (4).

The Danish SCDB is used for documenta-
tion, quality assurance and benchmark-
ing on five indicators, namely Compli-
ance, Smoke-free at end of programme, 
Follow-up rate, 6 months Quit-rate (con-
tinuously), and Satisfaction. The national 
standards are high; 80% for the first 
three indicators, 50% for the fourth, and 
90% for the fifth indicator. The results 
are updated annually at the public web-
site and available for the smokers looking 
for help to quit (5). This year one Danish 
SCS meets four of the five standards, and 
35 SCS meet three or less standards. 

It is necessary to establish more SCDBs 
around the world. This way, smokers 
could easily find the answer to the impor-
tant question “Where can I get the best 
help to give up smoking?” 
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About the is efficacious, but many smokers still are 

successful in doing so (10). 

Nicotine replacement therapy (NRT) is a 
useful adjunct to help patients maintain 
prolonged abstinence; whether it might 
also be efficacious in helping smokers 
maintain brief preoperative abstinence is 
not known.  The goal of this pilot study 
was to determine the feasibility and po-
tential effect size of nicotine lozenges as 
an adjunct to maintain brief preoperative 
abstinence, defined as not smoking the 
day of surgery.  The primary outcome of 
this randomized, double-blinded study 
in patients scheduled for elective surgical 
procedures was  the exhaled CO concen-
tration measured immediately prior to 
surgery, with a secondary outcome being 
the self-reported duration of smoking ab-
stinence before admission to the surgical 
facility.

Methods
This study was approved by the Mayo 
Clinic Institutional Review Board.

ti
Cigarette smoking is a risk factor for sev-
eral perioperative complications (1). Ab-
stinence from smoking can reduce risk 
for some of these complications by allow-
ing the effects of smoke constituents such 
as carbon monoxide to dissipate preop-
eratively (2-4). The minimum duration 
of abstinence needed for benefit is un-
known (5;6), and may vary according to 
complication, but there are biologically-
plausible reasons to believe that for some 
complications, even brief preoperative 
abstinence may be beneficial (7). How-
ever, despite efforts to encourage pro-
longed preoperative abstinence, current 
evidence suggests that in the absence of 
interventions the majority of smokers 
continue cigarette consumption until im-
mediately before entering the surgical fa-
cility (8).  Surgical providers insist upon 
fasting from food beginning the night be-
fore surgery to promote patient safety; a 
similar requirement to “fast” from ciga-
rettes has been advocated (9).  We have 
recently shown that physician advice to 
maintain brief preoperative abstinence 
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David O. Warner
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David O. Warner & Sandeep Kadimpati

Abstract
Background Even brief preoperative abstinence from smoking can favorably affect intra-operative physiologic parameters 
such as carboxyhemoglobin concentrations, but many patients continue to smoke the morning of surgery.

ti  The goal of this pilot study was to determine the feasibility and potential effect size of nicotine lozenges as an ad-
junct to maintain brief preoperative abstinence, defined as not smoking the day of surgery.  
Methods  Forty six cigarette smokers scheduled for elective surgery were randomized in a double-blinded fashion to receive 
active or placebo nicotine lozenges, beginning the night prior to surgery, combined with brief advice to both groups to main-
tain abstinence on the morning of surgery.  The primary outcome was the exhaled carbon monoxide (CO) level in the preop-
erative holding area.
Results Preoperative CO levels tended to be less in the active group (8.3 ± 7.5 and 12.7 ± 10.9 ppm in active and placebo 
groups, respectively, p = 0.12, Cohen’s d = 0.47). Of the 46 subjects, 26 (57 %) tried at least one lozenge, with proportions 
similar in both groups.  When those who tried at least one lozenge were analyzed, preoperative CO levels were significantly 
lower in those who received active lozenges (3.8 ± 3.0 and 12.7 ± 11.5 ppm in active and placebo groups, respectively, p = 
0.009).
Conclusion  This study suggests the feasibility of nicotine lozenges as an aid to maintain brief preoperative abstinence and 
provided preliminary evidence of efficacy.  Methods to increase lozenge utilization, and a larger efficacy trial, are indicated.

Nicotine lozenges to promote brief 
preoperative abstinence from smoking: 
pilot study

Mette Rasmussen
doi.org/10.29102/clinhp.12012
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enges, sufficient to cover at least the period of time from 
7 PM the night before surgery to the time of admission 
to the surgical facility (which could be up to 1-2 PM the 
following day).

Assessments were performed at the following times: 
1) at the time of study enrollment (in the preoperative 
clinic); 2) on the morning of surgery, and 3) one week 
postoperatively.  At the initial assessment, demograph-
ic information and co-morbidity were recorded, and a 
baseline smoking history was obtained (including the 
Fagerström Test for Nicotine Dependence (11) and the 
Minnesota Nicotine Withdrawal Questionnaire (12)). 
On the morning of surgery, self-reported smoking be-
havior since the last assessment was determined, with 
recent smoking assessed using expired carbon monox-
ide measurements.  At one week after surgery, smoking 
behavior was assessed (via telephone).

Data analysis
The primary outcome for evaluating the effect of the 
study medication was the expired CO concentration 
measured in the preoperative holding area. Secondary 
outcomes included self-reported abstinence the morn-
ing of surgery and time to last cigarette. Comparisons 
were made using a two-sample t-test for continuous 
variable and Fisher’s Exact test for categorical variables.  
Two-sided p-values ≤ 0.05 were considered statistically 
significant. 

Results
Forty-six subjects were randomized with 24 receiving 
placebo lozenges and 22 receiving active lozenges. All 
randomized subjects received the assigned intervention 
and underwent surgery.  There were no significant dif-
ferences between groups in baseline characteristics, with 
the exception that those in the placebo group had made 
a significantly greater number of quit attempts (Table 1).  
At baseline assessment, the majority of subjects in both 
groups expressed an intent to maintain preoperative ab-
stinence.

Preoperative CO levels tended to be lover in the active 
group (8.3 ± 7.5 and 12.7 ± 10.9 ppm in active and pla-
cebo groups, respectively, p = 0.12). CO values were 
consistent with self-reported abstinence the morning 
of surgery (73% and 54% in active and placebo groups, 
respectively, p = 0.23).  The accuracy of self-report was 
further suggested by plotting CO levels in self-reported 
abstainers and smokers (Figure 1), with a threshold of 
10 ppm suggesting abstinence.  The time to last cigarette 
tended to be shorter in the active group (Table 2).

Subjects were recruited from patients evaluated at the 
Mayo Clinic Rochester PreOperative Evaluation Center 
in preparation for elective surgery.  Approximately 20% 
of adult patients undergoing a wide variety of surgical 
procedures at Mayo Clinic Rochester are seen in the POE 
(other surgical patients are evaluated preoperatively us-
ing other mechanisms).  Eligibility criteria included age 
≥ 18 years and current smoking before the scheduling 
of surgery, defined as > 100 cigarettes lifetime con-
sumption and self-report of smoking either every day or 
some days. Exclusion criteria included current receipt of 
pharmacotherapy and/or behavioral therapy for smok-
ing cessation, or medical conditions such as pregnancy 
or unstable angina that would be relative contraindica-
tions to nicotine replacement therapy. Recruitment was 
performed on a convenience basis, and written informed 
consent was obtained.

After enrollment, subjects were randomized to receive 
either active or placebo nicotine lozenges.  The time to 
first cigarette (< or ≥ 30 min) and the classification of 
surgical procedure (inpatient vs. outpatient) were des-
ignated as stratification factors (8), with the goal of ran-
domizing equal numbers of subjects to each of the two 
interventions for each strata.  Randomization was per-
formed within these 4 strata.  A randomization schedule 
for each strata was generated by our Biostatistics Core 
using blocks of size 4 to ensure that after every fourth 
subject enrolled in a given strata an equal number of 
subjects were assigned to each intervention group within 
that strata. Using these randomization schedules, study 
personnel that did not have any subject contact prepared 
study medication packets which were labelled according 
to strata specific subject ID numbers and contained the 
appropriate study medication for the treatment assign-
ment for the given subject.  At the time of enrollment, 
a subject was assigned the next sequential subject ID 
number for the appropriate strata and the appropriate 
study medication was dispensed.  

All subjects regardless of group assignment received a 
brief (~ 2 min) behavioral intervention advising absti-
nence from smoking after 7 PM the night before surgery, 
including the potential benefits of abstinence, and ask-
ing them to consider using a lozenge at times when they 
would usually smoke, including the morning of surgery.  
After this intervention, the subjects received the study 
medication dosed according to time to first morning cig-
arette.  If the subject normally smoked the first cigarette 
within 30 min of awakening, a 4 mg lozenge (or appro-
priately labeled placebo) was dispensed.  If the subject 
normally smoked the first cigarette more than 30 min 
of awakening, a 2 mg lozenge (or appropriately labeled 
placebo) was dispensed.  Each subject received 16 loz-
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Discussion
The main findings of this pilot study are that the use of 
nicotine lozenges to aid preoperative abstinence is fea-
sible and that there is preliminary evidence of efficacy 
for this indication.   

Prolonged abstinence from smoking decreases the rate 
of perioperative complications (3), and tobacco interven-
tions should be provided to presurgical patients as early 
as possible (2;13).  However, these interventions are not 
always successful, nor are they feasible in many surgical 
settings.  There are physiological reasons why even brief 
preoperative abstinence may have benefits (7). For ex-
ample, increased CO levels are correlated with ischemia 
in anesthetized patients as CO decreases the oxygen-
carying capacity of the blood (14). Also, impaired tissue 

Of the 46 subjects, 26 (56.5 %) tried at least one lozenge, 
with proportions similar in both groups (Table 2).  Of 
these, 2 subjects in each group objected to the initial 
taste of the lozenge and did not finish their first one.   
The proportion of subjects who used any lozenges and 
felt that they were helpful was similar in both groups, 
and the proportion of subjects who correctly identified 
their group assignment was not significantly different.  
When CO values were plotted according to whether any 
lozenges were used (Figure 2), lower preoperative CO 
levels clustered among those who used lozenges.  When 
those who tried at least one lozenge were analyzed, pre-
operative CO levels were significantly lower in those who 
received active lozenges (Table 2).  Among those who 
did not use at least one lozenge, there was no significant 
difference in CO levels (14.5 ± 13.4 and 9.0 ± 8.4 ppm in 
active and placebo groups, respectively, p=0.87).

Self-reported abstinence at postoperative day 8 was sim-
ilar between groups.

Table 2 Outcomes

Placebo 
(n=24)

ti
(n=22)

p

Preoperative CO (ppm, M ± SD) 12.7 ± 10.9 8.3 ± 7.5 0.12*

Self-reported morning abstinence (Y, %) 13 (54%) 16 (73%) 0.23**

Time to last cigarette (h, M ± SD) 16.7 ± 11.3 21.8 ± 19.5 0.29*

Preoperative Nicotine Withdrawal Score 
(M ± SD)

1.4 ± 0.9 1.3 ± 1.0 0.93*

Tried at least one lozenge (Y, %)† 16 (67%) 10 (45%) 0.23**

If yes:

 - Do you think the lozenge contained   
   nicotine? (Y, %)

9 (53%) 9 (75%) 0.27**

 - Were lozenges helpful? (Y, %) 7 (44%) 5 (50%) 1.0**

 - Preoperative CO levels (M ± SD) 12.7 ± 11.5 3.8 ± 3.0 0.009*

Self-reported abstinence postoperative 
day 8 (Y, %)

11 (46%) 11 (50%) 1.0**

* Unpaired t test; **Fisher’s exact test; † of these, 2 subjects in each group objected to the 
initial taste of the lozenge and did not finish their first lozenge.

Table 1 Baseline characteristics

Placebo 
(n=24)

ti
(n=22)

p

Age (M ± SD) 49.8 ± 12.8 54.7 ± 14.0 0.21*

Sex (Male, %) 12 (50%) 10 (45%)   0.78**

Inpatient surgery (Y, %) 13 (55%) 12 (54%)   0.85**

Number of cigarettes per day 
(M ± SD)

17.9 ± 7.2 16.8 ± 6.7 0.61*

Previous quit attempts  
(M ± SD)

1.7 ± 0.7 1.0 ± 1.0 0.01*

FTND (M ± SD) 6.1 ± 1.4 6.7 ± 1.2 0.11*

Nicotine Withdrawal Score 
(M ± SD)

1.5 ± 1.0 1.5 ± 0.9 0.83*

Intent to abstain prior to surgery 
(Y, %)

19 (79%) 18 (82%) 1.0**

* Unpaired t test; **Fisher’s exact test

Figure 1 Carbon monoxide (CO) levels in the preoperative holding area ac-
cording to self-reported abstinence the morning of surgery.   

Figure 2 Carbon monoxide (CO) levels in the preoperative holding area ac-
cording to whether subjects reported using any lozenges.   
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Conclusion
In conclusion, although this is a pilot study and was 
not powered to detect significant differences, this study 
suggests the feasibility of nicotine lozenges as an aid to 
maintain brief preoperative abstinence and provided 
preliminary evidence of efficacy.  Given the potential 
benefits of preoperative abstinence, these results pro-
vide the rationale for a larger efficacy study.

ti
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oxygenation due to increased carboxyhemoglobin levels 
may also impair wound healing (15). Because the half-
life of carbon monoxide in the body is relatively short 
(~ 4 h), even short-term abstinence from smoking will 
significantly decrease carboxyhemoglobin levels and 
thus may be beneficial for surgical patients. Similarly, 
the short half-life of nicotine (~ 1 h) means that relatively 
brief abstinence will significantly reduce nicotine levels. 
In a prior study, we provided indirect evidence that brief 
advice to abstain from smoking on the morning of elec-
tive surgery is efficacious, but still not all patients  main-
tained abstinence.  NRT has proven efficacy to increase 
the success rate of quit attempts, but has not been used 
previously to promote brief smoking abstinence. NRT is 
associated with side effects and requires instructions for 
use, so it was not certain that such “acute” use in patients 
not previously exposed to this form of NRT would prove 
feasible.  We chose nicotine lozenges based one relative 
ease of use compared with nicotine gum and relatively 
rapid onset of action and limited duration of effect com-
pared with nicotine patches (16).

On an intention to treat basis, this pilot study found pre-
liminary evidence of efficacy for the effect size of group 
assignment on preoperative CO levels, indicating a me-
dium effect size.  A somewhat smaller effect size was 
found for the secondary endpoint of self-reported time 
to first cigarette. These results were consistent with self-
reported morning smoking status, which was highly ac-
curate according to CO verification.  For those subjects 
who tried lozenges, about half (in both groups) thought 
the lozenges were helpful, although patients were often 
unable to correctly identify lozenge content, perhaps 
suggesting some degree of placebo effect. Nonetheless, 
when analysis was restricted to those who actually used 
the lozenges, there was a significant treatment effect, 
even with relatively small numbers in each group. These 
findings suggest that there is preliminary evidence of ef-
ficacy. 

These results also show that there are issues that would 
need to be addressed in a larger study or in implementa-
tion into clinical practice.   Almost half of patients were 
not willing to try a lozenge to maintain abstinence, even 
in this study situation.  Unused medications cannot be 
efficacious, and strategies should be explored to increase 
the lozenge utilization rate.  Also, 15% of those who tried 
lozenges complained of a bitter taste and did not finish 
even a single lozenge (including two who received pla-
cebo lozenges), so that methods to increase the accept-
ability of NRT in this setting should also be investigated.  
This could include better instructions regarding this po-
tential effect, or the use of nicotine gum or other delivery 
methods. 
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removal, the subcutaneous accumulation 
of hydroxyproline, proline and total pro-
tein is measurable (6). In this model, the 
accumulated collagen in the ePTFE tube 
has been found to correlate with the ten-
sile strength at experimental wounds (7).

The aim of the study was to evaluate 
wound healing at alcohol abuse and after 
withdrawal.

Material 
After informed consent, sixteen alcoholic 
outpatients (12 men and 4 women) were 
included for evaluation of wound healing 
capacity, when they entered the Alcohol 
Unit for treatment of alcohol abuse. The 
patients had been drinking 240 g (medi-
an) ethanol daily (range 72-1,020) for at 
least three months before inclusion. They 
were all in relatively good physical condi-
tion; however, two patients suffered from 
chronic bronchitis in mild to moderate 
degree, and one from non-insulin depen-
dent diabetes mellitus. None of the abus-
ers had clinical or biochemical signs of 
hepatitis or hepatic cirrhosis.

ti  
Alcohol abusers have three to four times 
increased postoperative morbidity af-
ter surgical procedures (1-3). Especially 
wound complications are often seen (1-
2). However, the knowledge of impact of 
alcohol on wound healing is sparse.

Wound healing is a dynamic process 
characterised by clot inflammation, local 
inflammatory response and deposition 
of mature collagen and non-collagenous 
proteins by fibroblasts. The amino acid 
proline is found in all proteins deposited 
in the granulation matrix of a wound. 
Hydroxylation at proline in the procolla-
gen molecules precedes the formation at 
triple helical mature collagen molecule, 
which is especially rich in hydroproline 
(4). The healing process is influenced by 
many factors, including alcohol (5).

A standard wound healing model con-
sists of subcutaneously inserted tubes 
of expanded polytetrafluoroetylene 
(ePTFE) with a 90-120 micro-millimetre 
pore size, which allows ingrowths of in-
flammatory cells and fibroblasts. After 

Abstract
Background Alcohol abusers have increased risk of wound complications following surgical procedures, however the develop-
ment of complications is reduced after preoperative withdrawal from alcohol. Therefore the aim of the study was to evaluate 
wound healing at alcohol abuse and after withdrawal. 
Methods In total 16 alcohol abusers were included and tested. Nine abusers were able to abstain from alcohol and were 
retested after 8 weeks of abstinence. No patients had clinical or biochemical signs of hepatic or renal disease. 
Collagen and total protein accumulation in wound granulation tissue were evaluated from the deposited amount of hydroxy-
proline and proline in two subcutaneously implanted polytetrafluoroetylene tubes.
Results The amount of proline and total protein increased significantly after 8 weeks of abstinence, median 81.3 nmoI/mm 
(inter-quartile range: 77.1-92.9) versus 69.3 nmol/mm (68.5-76.3), p < 0.05, and 632 nmol/mm (505-1,127) versus 571 nmol/
mm (544-831), p < 0.05, respectively. There was no significant change of hydroxyproline. 
Conclusion This study showed a change in the protein level of the wound healing process among alcohol abusers, which 
seemed reversible after withdrawal.
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umn was monitored at a wavelength of 254 nm using in-
struments from Waters (Milford, MA, USA). Calibration 
curves for the individual amino acids were constructed 
from equal analysis of standard samples from the “Ami-
no Acid Standard H” (Pierce, Rockford IL USA) and L-
4-hydroxyproline (Merck, Darmstadt, Germany).

Based on all the amino acids measured in the assays, the 
amounts of hydroxyproline, proline and total protein, 
were calculated from the chromatograms by averaging 
the results from two injections of the same hydrolysate, 
and the contents were expressed as the amount per mm 
at dry delipidised ePTFE tubes.

Prior to wounding procedure venous blood was sampled 
for routine analysis of haemoglobin (1-12, Bayer, New 
York, USA), electrolytes and liver enzymes (SMAG, Bay-
er, New York, USA). The local Scientific Ethical Commit-
tee (No KA 93062) approved the study. The Wilcoxon 
test was used for statistical analyses of paired samples, 
and the Mann-Whitney test for unpaired results. A level 
of 5% was chosen for statistical significance. 

Results
The characteristics of the nine abstinent patients, who 
were reinvestigated after alcohol withdrawal, did not 
differ significantly from the seven, who were only inves-
tigated once.

The proline, hydroxyproline and total protein measure-
ments are given in Table 2 and Figure 1.

There were no complications in relation to the implant-
ed material.

Seven men and two women were re-examined for wound 
healing capacity after eight weeks of total abstinence; 
the treatment comprehended supervised disulfiram 800 
mg twice weekly, chlordiazepoxide 50-100 mg daily ac-
cording to withdrawal symptoms, and behaviouristic 
support). The other patients had relapsed before eight 
weeks and were therefore not included in the re-evalua-
tion. The characteristics are given in Table I.

Table I Characteristics of all alcohol abusers and of the alcohol abusers 
who remained abstinent for eight weeks (median and range)

Alcohol abusers  
n=16

Abstinent patients
n=9

Women/men           4  /  12            2 / 7

Age (yrs) 45 (36-51) 45  (40-48)

Smoking (cigarettes per day) 22  (0-40) 20 (0-40)

Body mass index (kg/m2) 23 (19-29) 23 (20-28)

PN (%)1 29 (20-45) 34 (10-45)

Haemoglobin (mmol/litre)   8.9 (7.2-11.8)    8.9 (7.6-11.4)

Albumin (mol/litre) 624 (527-711) 613 (550-874)

Bilirubin (U/I) 12 (7-19) 10 (7-13)

Creatinine (micromole/litre) 75 (62-90) 71 (59-1 09)

CRP (nmol/litre)2 <95 (<95 - 474) < 95
1 Prognostic nutrition index (8), 2 Lower detection limit is 95 nmol/Iitre

Methods
A paired design was used. Two ePTFE tubes (Inter-
national Polymeer Engineering inc., Tempe, Arizona, 
USA), 6 cm length, 12 mm inner diameter, 2.4 mm outer 
diameter, 90—120 micrometers pore size were inserted 
subcutaneously in the upper arm under local anaesthe-
sia as described previously (6). The tubes were removed 
ten days after implantation.

High-Performance Liquid Chromatography (HPLC-as-
say): 3 cm of the middle part of the ePTFE was delipized 
in acetone and diethyl ether and dried. The length of each 
section was measured before hydrolysis for 24 hours in 
concentrated hydrochloric acid and liquefied phenol at 
114°C. The samples were prepared for chromatographic 
analysis after re-dissolving the dried hydrolysates. The 
samples were evaporated to dryness and re-dried with 
triethylamine for removal of traces from hydrochloric 
acid and reacted with phenylisothiocyanate. 

The resulting phenylthiocarbamyl derivatives from the 
amino acids were re-dissolved in sample diluents and 
analysed in a system using a Hypersil 6DB C18 column 
analyser (Shandon, Runcorn, Chesire, UK) with increas-
ing concentrations from acetonitrile in an acetate buffer 
pH 5.70. The UV-absorbency of the eluate from the col-

Table 2 The proline, hydroxyproline and total protein content in experimental 
wounds (Median and range)

Alcohol abusers 
all patients.

Alcohol abusers  
with follow-up.

Alcohol abusers  
with follow-up.

n=16 Before absti-
nence from 

drinking.
n=9

After 8 weeks 
withdraw from 

drinking alcohol.
n=9

Proline 72.0 69.3 81.3

(nmol/l) (62.7-95.5) (62.8-85.5) (76.9-98.0)

Hydroxyproline 1.1 1.1 1.1

(nmol/l) (0.3-4.4) (0.3-3.0) (0.4-7.8)

Total Protein 651 571 632

(nmol/l) (425-1,080) (425-971) (526-1,186)

Median and range
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nutrition, dehydration and illness (16-19). Alcoholism 
may be associated with malnutrition, and though the 
patients in the present study were not malnourished, re-
duced concentration of minerals, vitamins and oxygen-
derived free radicals cannot be excluded, and they may 
all be of importance for a normal healing process. Etha-
nol blocks the anti-diuretic hormone leading to dehydra-
tion in alcohol abusers, which was however not found 
in the abusers of the actual study, who all had normal 
biochemical values. Likewise there was no difference be-
tween the groups concerning illness evaluated by history 
and C reactive protein.

Smoking has been reported to depress accumulation of 
collagen, but not proline or total protein, in the ePTFE 
wound healing model by inducing hypoxia, which leads 
to reduction of the oxygen-demanding conversion from 
proline to hydroproline (20). The accumulation of col-
lagen did not change during abstinence in our alcohol 
groups, nor did the smoking habits in the test period.

The constant production of collagen in this study is in 
agreement with in vitro experiments demonstrating that 
addition of clinical concentrations of alcohol to fibro-
blast cultures fails to inhibit the basal collagen synthesis 
(21). In contrast, the response to transforming growth 
factor beta (TGF-beta) was significantly reduced (21), 
corresponding to the direct binding of ethanol on mem-
brane proteins followed by disturbance of signalling be-

Discussion
We found the slowed healing process in alcohol abus-
ers to be associated with decreased amount of proline as 
well as total protein. The process normalises after absti-
nence from alcohol.

The mechanism of reduced synthesis and/or secretion 
of proline and total protein in the wounds of alcohol 
abusers are unknown. Ethanol has a direct toxic effect 
on the ultra structure and function of mitochondria as 
well as endoplasmatic reticulum (9). Disperse reduction 
of protein synthesis and cell atrophy follows (7;10), as it 
is often reflected in alcohol-induced skeletal and cardiac 
myopathy (11-12).

Alcohol-induced suppression of the immune capacity 
may also be of importance. Mobilisation, adhesion and 
signal transduction across the cell membrane of the in-
flammatory cells relevant for wound healing are reduced 
(12), and probably followed by a delay of the inflamma-
tory phase in the healing process.

The reversibility of proline deposition in wounds after 
abstinence from alcohol may be parallel to the myopathy 
and immune-suppression, which normalise after three 
and two months of abstinence, respectively (12;14-15).

There are other potential factors to delay the healing 
process in the alcohol abusers of the actual study: mal-

Figure 1

1a: Accumulated proline in the nine alcohol abusers before and after eight weeks at abstinence. * p < 0.05.

1b: Accumulated hydroxyproline in the nine alcohol abusers before and after eight weeks of abstinence.

1c: Accumulated total protein in the nine alcohol abusers before and after eight weeks at abstinence. * p < 0.05.
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tween the cells (22). The influence of combined absti-
nence from both alcohol and tobacco may be a relevant 
subject of a future study.

The alcohol abusers stopped drinking when they under-
went the first wounding procedure, and may therefore 
have developed symptoms of withdrawal, characterised 
by an overactive endocrine stress response, including 
hypercortisolaemia (23). Other authors have reported 
reduced collagen deposition secondary to treatment with 
corticosteroid (24), but similar to a transient endocrine 
over-activity during withdrawal, a single dose of intra-
venous prednisolon was not associated with changes in 
collagen accumulation in wound (25).

Low collagen concentration also follows increased re-
generation, which is further characterised by simultane-
ously increased non-collagen protein (26). We did not 
find that combination, thus excluding an increased re-
generation as an explanation of our results.

Major surgery reduces the collagen and thereby the 
strength of the surgical wound (27). Our results add to 
the pathogenesis of the severely increased wound com-
plications after surgery in alcohol abusers (1-3). Fur-
thermore, the results suggest that two months of preop-
erative soberness may reduce the wound complications 
postoperatively, which could be relevant in the risk re-
duction for elective surgery. 

ti
The small number of included persons is a limitation 
to this study. The data should be confirmed with larger 
samples. 

Conclusion
In conclusion, the wound healing capacity is slowed in 
alcohol abusers; however, the healing reverses to normal 
after eight weeks of abstinence.
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cation (1; 2; 5). Psychoeducational in-
terventions can reduce the relapse and 
readmission rates and enhance psycho-
social functioning (6-7). This approach 
seems to be most effective when relatives 
are included into the treatment. In that 
case readmission rates can be reduced 
by 20% (4;8). With regard to special out-
comes, multi-family interventions seem 
to be superior to single family interven-
tions. McFarlane et al (9) found a relapse 
rate of 16% in the multi-family group and 
27% in the single family treatment two 
years after intervention. In particular 
multi-family interventions can help to 
prevent isolation and offer an expanded 
social network for the participating fami-
lies (10; 11). Although interventions last-
ing longer than 3 months are superior to 
shorter interventions, the results of the 
Munich PIP-Study showed that short 
interventions with eight sessions for 

ti  
Psychosocial interventions, and espe-
cially family interventions, are highly 
recommended by clinical guidelines for 
schizophrenia (1-2). Certain references 
state that treatment approaches which 
include psychosocial interventions are 
more effective for patients suffering from 
schizophrenia than approaches without 
such interventions (3). Many studies 
have shown that psychosocial interven-
tions could reduce the relapse rates of 
patients suffering from schizophrenia 
significantly at an average of 20% (4; 8). 
But till now, it remains an open question, 
which group of patients benefits most 
from these interventions.  

Psychoeducation as a special kind of 
psychosocial intervention is one of the 
standard treatments for schizophrenia 
beside an adequate antipsychotic medi-
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ing from schizophrenia. This study investigates the influence of Antonovsky’s sense of coherence on psychosocial functioning 
and admission rate among participants of psychoeducative multi-family groups (PG) compared to a control group (CG).
Method 46 schizophrenic outpatients participated in a prospective study. They got treatment as usual in the psychiatric 
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with the Sense of Coherence scale (SOC-29) and the Global Assessment of Functioning scale (GAF). Admission rates (AR) were 
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of schizophrenic patients was positively related to gen-
eral health, subjective quality of life, global psychosocial 
functioning and global well-being (22). The outcomes of 
a non-clinical couple therapy study showed that a rela-
tively short treatment was able to improve the SOC and 
reduce psychiatric symptoms (23). In a polish study, 101 
patients with neurotic disorders took part in 10 sessions 
of a psychotherapeutic program. A significant enhance-
ment of the SOC was found in patients with low SOC lev-
els, while patients with high SOC levels had no observ-
able changes. These effects remained stable over a six 
month period (24). 

This study contributed to the evaluation of a three year 
pilot project for the implementation of an integrated 
health care unit for patients suffering from schizophre-
nia. The aim of this project was to improve the stand-
ard care for schizophrenic out-patients by providing a 
complete health promoting treatment option for schizo-
phrenic patients and their family members or partners. 
Health promoting interventions are most effective when 
they are based on voluntary participation. In general, 
voluntary participants should have more intrinsic mo-
tivation to change their health related attitudes and be-
haviour than participants of prescribed treatment offers.  

Therefore, one question of this study was how patients 
who voluntarily decide to participate in this kind of in-
tervention might be characterized. Additionally, the 
study explored prospectively whether the level of SOC 
had an influence on the admission- and readmission 
rate (AR) and the psychosocial functioning (GAF) with-
in participants of psychoeducative multi-family groups 
(PG) compared to a control group (CG). AR and GAF 
are widely used as indicators for the course of disease 
of schizophrenic patients (3-4; 7-8). It was hypothesised 
that patients with a high SOC level in general have a low-
er AR and a higher level of GAF scores than patients with 
low SOC levels. Therefore patients with a low SOC level 
should have the greatest benefits from participation in a 
PG due to their AR and GAF.  

Methods
According to Bäuml et al (2007) who claimed that fur-
ther research should continue to integrate family in-
terventions into routine clinical settings (25), the study 
was first conceptualized as a waiting control group de-
sign in every day clinical practice. Due to organisational 
problems this design had to be rejected and changed 
to a prospectively designed field study. To be included 
in the study, patients needed (A) to have a diagnosis of 
schizophrenia according to ICD-10 (26), (B) to have had 
an acute schizophrenic episode within the last 3 months 

schizophrenic patients and their relatives had a positive 
long-term effect concerning readmission rate and hospi-
tal days compared to a control group. In a 7-year follow 
up, the rate of rehospitalisation per patient in the inter-
vention group was 1.5 (n = 24) and 2.9 (n = 24) in the 
control group (12). 

Schizophrenia is a severe illness that tends to chronicise. 
With an increasing length of the disease schizophrenic 
patients can loose their former social network. There-
fore, family members are more and more involved in the 
assistance of the patients. They play an important role in 
providing help and support in social as well as in clinical 
domains of need (13). In contrast to every day clinical 
practice, family members are only infrequently involved 
in the treatment (14). On account of this, psychoeduca-
tive family intervention (15) is an option to close the gap 
between the wide deficiency of family related treatment 
offers and the need of imparting knowledge about the 
disease and providing effective support to the affected 
families. This intervention was conceptualized as a 
health promoting approach and adapted to the special 
needs of patients suffering from schizophrenia and their 
parents, siblings or partners. 

A previous but not controlled study could demonstrate 
an enhancement of knowledge about the disease and 
the family climate as well as a reduction of the relapse 
rates and specific psychopathological symptoms within 
the participating patients of multi-family interventions 
(15).  A further longitudinal study explored the influence 
of Antonovsky’s sense of coherence (SOC) on schizo-
phrenic patients’ perceived quality of life (QOL) among 
participants of multi family groups. The SOC describes a 
person’s belief that every day stressors are more or less 
comprehensible, manageable and meaningful. A strong 
SOC can activate personal or social resistance resources 
and lead to a healthier life (16). Group participants with 
a high SOC level could enhance their QOL scores, in con-
trast to a control group, to nearly the same level as the 
norm population. But especially participants with a low 
SOC level had the greatest over all progress from this 
intervention due to their QOL scores within a one-year 
period (17-18). 

To our knowledge no other study had investigated the 
influence of the level of SOC as an independent variable 
on specific interventions for schizophrenic patients. But 
many studies had confirmed the influence and predic-
tive value of the SOC on health related outcomes (19, 
20). A recent study showed that the SOC was a strong 
predictor for a one-year prognosis of delusions when 
expressed emotion or depression was high in the acute 
state of schizophrenia (21). In a Swedish study, the SOC 
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At T1, within the whole sample (PG plus CG), subgroups 
of patients with high and low SOC levels were built by 
median-splitting. Accordingly, four subgroups of pa-
tients (PG with high SOC level, PG with low SOC level, 
CG with high SOC level and CG with low SOC level) were 
created and used as independent variables. SPSS 15 was 
used for statistical analysis. All investigated variables 
were tested for Gaussian distribution by a Kolmogorov-
Smirnov-test. Subject to normal distribution parametric 
or non-parametric tests were used. The baseline char-
acteristics of the subgroups were compared by using 
Mann-Whitney U-tests or independent sample t-tests. 
To prove differences between the subgroups in regard  
to the dependent variables (AR and GAF), independent 
sample t-tests were used on all measurement points. 
Differences within the subgroups were proven by Wil-
coxon-tests and dependent sample t-tests. By an analy-
sis of variance, the effects of the PG compared to the CG 
were proven on the two SOC levels due to AR and GAF. 
The main effects were adjusted by Bonferroni-tests.

Results
From initially forty-six patients five patients dropped 
out in the PG between T1 and T2 due to different reasons 
(e. g. difficulties within the approach of the group ses-
sions, personal reasons etc.) during the study period. So 
the long-term results are almost based on the data of 20 
patients in the PG and 21 patients in the CG. 

Comparison of PG and CG at Baseline
At T1 no significant differences between PG and CG oc-
curred with regard to the socio- demographic data (see 
Table 1). Notably, most of the patients (80% in the PG 
and 66.7% in the CG) lived together with their families. 
All other patients had close connections to their family 
members or partners. By means, PG participants were 
younger (M = 34.2; SD = 11.27) than CG participants (M 
= 40.2, SD = 11.85); thus PG participants had been dis-
eased since M = 6.3 years (SD = 7.58) and CG partici-
pants since M = 10.3 years (SD = 9.39). PG participants 
had clearly lower SOC scores than CG participants (M 
= 119.72; SD = 20.596 vs. M = 131.14; SD = 35.953; T = 
1.348; p = .184). 

No significant differences were found between PG and 
CG (M = .97; SD = .69 vs. M = .80; SD = .82; T = -.761; p 
= .451) due to AR (see Tab. 3). But PG participants had 
significant lower GAF scores than CG participants (M = 
47.96; SD = 9.66 vs. M = 56.76; SD = 14.61; T = 2.445; 
p = .019). 

with hospital admission and at present being in remis-
sion and (C) to have close connections to their family 
or a partner. Excluded were patients with an acute sub-
stance abuse and/or extreme cognitive disabilities. The 
ethical approval for this study was obtained from the 
Ethic Commission, Department of Psychology, Technis-
che Universität Darmstadt (Germany). 

The participating patients were recruited twice a year 
in a four week period in the acute wards of the Vitos 
Philippshospital Riedstadt (Germany) before discharge. 
After discharge all patients got treatment as usual in-
cluding antipsychotic medication in the hospitals’ psy-
chiatric ambulance. To prove the indication for the mul-
ti-family intervention, patients could choose voluntarily 
if they wanted to participate with a family member or a 
partner in the PG (n = 25) or wanted to join the CG (n 
= 21). From February 2008 to June 2010, six PGs were 
conducted altogether. The PG size varied from 9 to 11 
participants, each group consisting of 3 to 5 patients 
and 5 to 7 relatives. Each PG had ten training and two 
booster sessions. The groups were led by a psychiatrist 
and a psychologist and met once a week for two hours. 
The target of the PG was, on the one side, to improve the 
knowledge and manageability of the disease and, on the 
other side, to enhance the communication between the 
patients and their family members. First, participants 
got information about the disease, treatment options 
and strategies of crisis prevention and second, tech-
niques from behavioural therapy (active listening, mak-
ing legitimate demands, problem-solving and coping 
with stress) were trained by role-playing. After 6 and 9 
months, the transfers of the learned techniques in every 
day life were discussed in booster-sessions. 

All patients were assessed with the German version of 
the SOC scale and the German version of the Global As-
sessment of Functioning scale (GAF scale) at baseline, 
after three, nine and twelve months (27-28). The SOC 
scale is a self-rated instrument with 29 items rated on a 
seven-point Likert scale. Three sub scores cover the di-
mensions comprehensibility, manageability and mean-
ingfulness; they were added to a total SOC score. The 
GAF scale is subjectively rated by clinicians and deter-
mines a patient’s current functional status on a numeric 
scale from 1 to 100. It covers clinical, social and occupa-
tional factors. 

The socio-demographic data and the AR before inter-
vention were collected by structured interviews at T1. 
The AR was calculated as the quotient of number of hos-
pitalizations and years of sickness. The AR was calcu-
lated again within the study period after one and after 
two years.
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Comparison of PG and CG due to AR and GAF 
after intervention
The PG showed a significant decrease in AR (Table 2) 
and a significant enhancement of GAF scores (see Table 
3) after intervention, while the CG had neither a signifi-
cant enhancement nor a significant decrease of AR and 
GAF scores on all measurement points. In the PG the 
AR was reduced to 42% after one year and to 57% after 
two years. Additionally, the GAF scores were enhanced 
to 33% after one year in the PG.  

The influence of SOC levels and intervention on 
AR 
An analysis of variance with repeated measurement 
showed a marginal significant effect of test intervals 
(F2.36 = 3.024; p = .061; CHI-2 = .144; N = 41) and a 
marginal significant main effect of SOC levels (F1 = 
3.541; p = .068; CHI-2 = .087; N = 41) on the AR. But 
no significant main effect of intervention on the AR was 
observed (p = .221). The pair wise comparison of test in-
tervals showed no significant difference between T1 and 
T2, but marginal significant differences between T1 and 
T3 (p = .051) and significant differences between T2 and 

Comparison of patients with high and low SOC 
levels at baseline
With regard to socio-demographic data, no significant 
differences were found between patients with high and 
low SOC levels, but by means, patients with high SOC 
levels were employed more frequently (56.5 % vs. 26.1 
%) than patients with low SOC levels. 

Significant differences between these two subgroups 
were found due to the AR and GAF scores. Patients with 
high SOC levels had a significant lower AR than patients 
with low SOC levels (M = .63; SD = .435 vs. M = 1.15; 
SD = .91; T = 2,501; p = .016) and also significant higher 
GAF scores (M = 57.78; SD = 12.93 vs. M = 46.17; SD = 
9.92; T = -3.417; p = .001). 

Table 1 Socio demographic data of the sample

Variables PG (n = 25) CG (n = 21) p

Age 0.084

in years M (SD) 34.2 (11.27) 40.2 (11.85)

Sex 0.808

Male 14 (56.0%) 11 (52.4%)

Female 11 (44.0%) 10 (47.6%)

Marital status 0.285

Unmarried 17 (68.0%) 16 (76.2%)

Married 8 (32.0%) 5 (23.8%)

ti 0.271

Primary school  8   (32.0 %) 8   (38.1 %)

Secondary school 7    (28.0 %) 9   (42.9 %)

High School 10 (40.0 %) 4   (19.0 %)

ti 0.302

Employed 11 (44.0%) 8 (38.1%)

Day care center 4 (16.0 %) 2  (9.5 %)

Housewife/-man 6 (24.0 %) 9 (42.9 %)

Student 4 (16.0 %) 2 (9.5 %)

ti 0.285

Single 5 (20.0 %) 7 (33.3 %)

Together with family 20 (80.0 %) 14 (66.7 %)

Diagnosis 0.452

Schizophrenic Psychosis 
(F 20) 17 (68.0 %) 12 (57.1 %)

Schizoaffective Psychosis 
(F 25) 8 (32.0 %) 9 (42.9 %)

0.128

in years M (SD) 6.3 (7.58) 10.3   (9.39)

Abbr.: PG = Psychoeducational multi family group; CG = Control group; M = Mean; 
SD = Standard deviation
Statistics: Mann-Whitney U-test, independent samples t-test

Table 2 Changes in AR of PG and CG between T1 and T4; T4 and T5

PG CG

M SD Z p M SD Z p

T1 0.97 (0.69) 0.80 (0.82)

1.835 0.067 -0.131 0.896

T4 0.55 (0.82) 0.90 (1.41)

2.637 0.008 -0.174 0.862

T5 0.40 (0.52) 0.76 (1.06)

Abbr.: AR = Admission rate; T1 = Baseline; T4 = after one year; T5 = after two 
years; PG = Psychoeducational multi family group; CG = Control group; M = 
Mean; SD = Standard deviation
Statistics: Wilcoxon-test

Table 3 Changes in GAF of PG and CG between T1 and T2, T2 and T3, T3 and T4

PG CG

M SD T p M SD T p

T1 47.96 (9.65) 56.76 (14.60)

-3.593 0.002 -0.434 0.669

T2 56.45 (10.55) 57.33 (14.51)

-5.597 0.000 -1.435 0.167

T3 61.25 (10.00) 58.90 (14.20)

-5.867 0.000 -0.943 0.357

T4 63.80 (11.70) 58.57 (14.94)

Abbr.: GAF = Global functioning; T1 = Baseline; T2 = after 3 months; T3 = after 
9 months; T4 = after 12 months; PG = Psychoeducational multi family group; 
CG = Control group; M = Mean; SD = Standard deviation
Statistics: dependent samples t-test
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Again, a comparison by means (see Table 5) showed that 
at T1, PG participants with high SOC levels had signifi-
cant lower GAF scores than CG participants. But after 
one year, PG participants with high SOC levels could en-
hance their GAF scores from M = 52 at T1 to M = 65 at T4 
(plus 25%), while CG participants with a high SOC level 
had no significant difference due to GAF scores between 
T1 and T4 (M = 65 vs. M = 64). PG participants with low 
SOC levels could enhance their GAF scores from M = 47 
at T1 to M = 63 at T4 (34%), while CG participants with 
low SOC levels had a slight enhancement of GAF scores 
from M = 46 at T1 to M = 52 at T4 (plus 13%). 

Discussion
The given results have some methodological limitations. 
All patients who joined the study lived with their families 
or had close connections to them, so the results might 
only be representative for this certain subgroup of pa-
tients suffering from schizophrenia. Indeed, the effects 
of the multi-family intervention with regard to changes 
in attitude, way of communication and family climate 
were investigated by open questions, but the results of 
this enquiry were not available for this article yet. Addi-
tionally, the comparability of PG and CG was limited by 
the fact that PG participants had significant lower GAF 
scores before intervention than CG participants. This 
difference might be due to the possibility that patients 
could choose to participate either in the PG or in the CG. 
It seemed that patients with a lower level of psychoso-
cial functioning were more motivated to participate in 
a PG because they might have hoped to enhance their 
state of health or their course of disease through such an 
intervention. The comparability of the results from the 
PG and the CG indeed has a confinement, but the study 
describes conditions of a real setting in a clinical practice 
(high ecological validity). 

According to former studies (8, 9, 10), the results showed 
that the patients had a clear profit from multi-family in-
tervention. Obviously, this profit was influenced by the 
patients’ level of SOC. Already before intervention, pa-
tients with a high SOC level had a lower AR and higher 
GAF scores than patients with a low SOC level. These 
findings support the general hypothesis that SOC is a 
good predictor for different clinical outcomes (18, 20). 
Furthermore, in this study we considered that the SOC 
might had worked as a moderator variable within the pa-
tients in the PG as well as in the CG. Patients with a high 
SOC level seemed to dispose of better personal resist-
ance resources and therefore had a comparable lesser 
profit from the intervention than patients with a low 
SOC level.

T3 (p = .037). Additionally, the pair wise comparison be-
tween the AR of patients with high and low SOC levels 
showed a significant difference (p = .034). 

A comparison by means (see Table 4) showed that pa-
tients with a high SOC level in the PG, as well as in the 
CG, had no significant difference due to AR after one and 
two years compared to baseline. In contrast, patients 
with a low SOC level in the PG could reduce their AR sig-
nificantly after one year (minus 61%) and also after two 
years (minus 77%) compared to baseline, while patients 
with a low SOC level in the CG had a higher AR after one 
year (plus 10%) and a slightly reduced AR (minus 4%) 
after two years.

The influence of SOC levels and intervention on 
GAF
An analysis of variance with repeated measurement 
showed a significant effect of test intervals (F3.36 = 
10.403; p = .000; CHI-2 = .464; N = 41) and a signifi-
cant main effect of intervention (F3.36 = 4.328; p = .011; 
CHI-2 = .265; N = 41) on GAF. The level of SOC showed 
no significant effect due to GAF (F3.36 = .715; p = .549; 
CHI-2 = .056; N = 41). The pair wise comparison of test 
intervals showed significant differences between T1 and 
T2 (p = .015), T1 and T3 (p = .000) and T1 and T4 (p = 
.000).

Table 4 Comparison by means between subgroups at T1, T4 and T5

PG SOC low PG SOC high CG SOC low CG SOC high

M   SD M   SD M   SD M   SD

T1 01.15 (0.81) 00.57 (0.33) 01.29 (1.15) 00.50 (0.30)

T4 00.54 (0.87) 00.57 (0.78) 01.50 (2.07) 00.54 (0.66)

T5 00.38 (0.58) 00.43 (0.44) 01.06 (1.34) 00.57 (0.86)

Abbr.: AR = Admission rate; T1 = Baseline; T4 = after one year; T5 = after two 
years; PG = Psychoeducational multi family group; CG = Control group; M = 
Mean; SD = Standard deviation

Table 5 GAF comparison by means between subgroups at T1, T2, T3 and T4

PG SOC low PG SOC high CG SOC low CG SOC high

M   SD M   SD M   SD M   SD

T1 47.62 (10.82) 52.00 (  7.61) 46.50 (  8.12) 65.41 (14.27)

T2 56.07 (11.06) 57.14 (10.35) 47.50 (10.33) 65.75 (13.59)

T3 61.31 (10.18) 61.14 (10.46) 50.62 (10.33) 66.41 (14.15)

T4 63.08 (12.28) 65.14 (11.33) 52.12 (12.88) 64.83 (15.16)

Abbr.: GAF = Global functioning; T1 = Baseline; T2 = after 3 months; T3 = after 
9 months; T4 = after 12 months; PG = Psychoeducational multi family group; 
CG = Control group; M = Mean; SD = Standard deviation
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within CG participants with high and low SOC levels. 

Of course this study had the confinement that the giv-
en results were based on a small sample size. Further 
research on related constructs should be performed in 
clearly bigger samples. But overall, patients with low 
SOC scores seemed to have the greatest benefit from 
the PG concerning both observed variables. Therefore, 
the potential implication for clinical practice concerns 
pre-selection of patients with a low SOC level for psy-
chosocial interventions and especially for multi-family 
interventions.
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After intervention, a significant influence of SOC was 
found in the PG due to AR and also to GAF. Patients with 
a high SOC level had nearly the same comparably low 
readmission rates at a two year follow up compared to 
their AR at baseline. These findings were independent 
from whether patients participated in the PG or in the 
CG. But especially patients with a low SOC level had the 
greatest and most significant profit from their participa-
tion in a PG. They could reduce their AR about 61%, re-
spectively, 77% to the same level as patients with a high 
SOC level. This profit was considerably higher than the 
profits in comparable studies which did not consider 
moderating variables in their samples (8, 10). In con-
trast, no significant changes in the AR within patients 
with a low SOC level in the CG were observable in the 
same period; overall, this subgroup had the highest ad-
mission and readmission rates within the sample. 

The influence of SOC on GAF was similar but inverse to 
the AR. Patients with a high SOC level in the CG started 
with a comparable high GAF score. Within a one year 
period, they constantly showed the highest GAF scores 
compared to all other patients in the sample, while pa-
tients with a low SOC level in the CG constantly showed 
the lowest GAF scores. The greatest progress of GAF 
scores (plus 34%) was found within the PG participants 
with low SOC scores. This subgroup started on the same 
comparably low GAF level as the patients with low GAF 
scores in the CG. But they could enhance their GAF 
scores to nearly the same level as CG participants with a 
high SOC level within a one year period. This enhance-
ment might be considerably supported through their 
participation in a PG.

Finally, the results led to the assumption that, beside the 
SOC as a coping style, also the multi-family intervention 
had an influence on the explored outcomes. However, 
the SOC seems to have a stronger influence on the AR 
than the multi-family intervention. Although the ob-
served effect sizes are quite small, the effect sizes of SOC 
were stronger than the effect sizes of the intervention 
(CHI-2 = .093 vs. CHI-2 = .039). Whereas PG partici-
pants with high SOC scores could profit from their way 
of coping and might have activated their previous resist-
ance resources, PG participants with a low SOC level had 
obvious benefits from the intervention.

Vice versa, the multi-family intervention seems to have 
a greater influence on the GAF than the SOC. Here, the 
effects are similarly low, but the intervention tended to 
show a stronger effect on GAF than the SOC. As well, 
PG participants with high and low SOC scores could en-
hance their GAF scores significantly, against which no 
significant changes due to GAF scores were observable 
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HPH Member update

ti
915 members

The growth-related goal of the Global HPH Strategy 2011-
2013 is to reach member number 1000 in 2013.

If your hospital or health service is interested in joining the 
International HPH Network, go to HPHnet.org and find 
more information about what HPH can do for your organi-
sation and why health promotion in Hospitals and Health 
Services is vital for the improvement of health for patients, 
staff and community.

In the ‘Members’ section at HPHnet.org you will find all 
information required for membership. 

For further questions about the HPH Network, feel free to 
contact the secretariat: info@hphnet.org.
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tea 79%, drinking coffee 71%, and con-
suming energy enhancing drinks 40%.  
Only 26% of bus drivers regularly exer-
cise (8). Bus drivers tend to exercise less 
and work under stress due to the nature 
of their work. Any health impairment not 
only affects the driver’s wellbeing but 
may cause undesired consequences for 
passengers and traffic safety (9).

Based on expectancy theory, the Health 
Belief Model (HBM) (Figure 1) postulates 
that health-seeking behavior is influ-
enced by a person’s perception and moti-
vation (10). It addresses the relationship 
between a person’s beliefs and behaviors. 
Self-efficacy is a powerful construct in the 
model and can be used to predict and ex-
plain a person’s health behaviors. Recent 
studies using self-efficacy to understand 
health-related behaviors such as smok-
ing, weight control, birth control, alcohol 
abuse and cardiovascular disease preven-
tion proved that self-efficacy was signifi-
cantly associated with behavior change 
and maintenance (11-15).

ti
Bus drivers, when compared to employ-
ees of other occupational groups, have 
higher rates of mortality and morbidity 
from hypertension, gastrointestinal ill-
nesses and musculoskeletal problems 
(1). Wellbeing of bus drivers is associated 
with safety of travelers and other road us-
ers, and therefore researchers have been 
concerned about the physical and mental 
health of bus drivers (2-4). Some stud-
ies on health of professional drivers in 
Taiwan identified cardiovascular disease 
(such as hypertension, coronary artery 
disease, myocardial infarction), cerebral 
vascular disease (stroke), gastrointestinal 
illnesses (such as peptic ulcer and diges-
tive problems, musculoskeletal disorders 
(including back and neck pain), cancer, 
etc. to be common diseases and ailments 
among bus drivers (5;6).

Researchers have defined lifestyle as be-
haviors or habits that affect individual 
health (7). Among bus drivers, the per-
centages of substance use were: smoking 
65%, chewing betel nuts 21%, drinking 
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Abstract
Background This study aims to examine the prevalence rate of hypertension and the perception of hypertension, health 
belief and other factors among hypertensive and none-hypertensive bus drivers.
Methods The Health Belief Model (HBM) was used as a tool for examination of bus drivers in Taipei. The key variables of 
HBM are perceived susceptibility to contracting a health condition, perceived severity, perceived benefits, perceived barriers 
and cues to action. Face-to-face interviews using standardized questionnaire based on the HBM were administered. A total 
of 1,091 employees from a bus company in Taipei, who were professional drivers and without psychiatric conditions, partici-
pated in the cross-sectional study in July and August, 2011.
Results Twenty percent of male bus drivers suffered from hypertension. Regarding knowledge of hypertension, the group 
with hypertension scored higher than the non-hypertensive group (p<0.001), although scores remained quite low. The key 
variables of the HBM after controlling for the confounders, regularly BP checking helped identify early hypertension (per-
ceived benefits), perceived likelihood of developing hypertension (perceived susceptibility) and information received from 
health care providers (cues to action), non-hypertensive respondents perceived significantly lower likelihood than their 
hypertensive counterparts, with OR = 0.037 (p < 0.05), 0.081 (p < 0.001) and 0.396 (p < 0.01), respectively.
Conclusions This investigation found that bus drivers had inadequate knowledge and attitude about hypertension. Data 
showed relatively low perceived severity of disease. Although perceived benefits were higher than perceived barriers, cues to 
action remained insufficient. Their behavioral intention also needed to be enhanced.

Taipei Bus Drivers’ Attitude and 
Intention to Control Hypertension 
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All were professional drivers and without psychiatric 
conditions. Subjects were recruited through signing a 
consent form during the company’s annual health ex-
amination in July and August 2011. 

Methods

Face-to-face interviews using a standardized question-
naire were administered collecting data on perceptions 
regarding hypertension prevention, susceptibility, se-
verity, benefits and barriers, cues to action, taking health 
action, etc. 

A five-member expert panel was convened to ensure va-
lidity of the first draft questionnaire. The total CVI (con-
tent validity index) was 0.88, indicating high content 
validity. Modification was made accordingly. Thereafter, 
the questionnaire was pilot tested in a group of 31 taxi 
drivers and further revised before being administered by 
trained staff. This study was approved by the ethics com-
mittee of Taipei City Hospital (TCHIRB-1000508-E).

Measurements

The questionnaires came in three parts: 
• Part I obtained demographic data including sex, 

age, educational level, length of service, presence of 
hypertension, presence of chronic disease, self-per-
ceived health, self-reported economic status, exer-
cise habits, frequency of measuring BP, etc. 

• Part II contained 8 items regarding knowledge of hy-
pertension control, where correct responses scores 1 
point and incorrect or ‘don’t know’ responses scored 
0 point.

• Part III: Key variables of the HBM include perceived 
susceptibility of a health condition, perceived se-
verity of a health condition, perceived benefits and 
barriers, cues to action and taking health actions. 
Reliability of perceived susceptibility, perceived 
severity, perceived benefits and barriers, cues to 
action and taking health action was 0.916, 0.849, 
0.790, 0.703 and 0.851 measured by Cronbach’s α, 
indicating good reliability. 

Statistical Analysis

SPSS 17.0 was used for descriptive and inferential anal-
yses including chi-square tests and logistic regression. 
We used those with hypertension as reference group and 
adjusted for demographic variables and knowledge of 
hypertension. 

Results
A total of 1,091 interviews were conducted. Some sur-
veys were excluded because of incomplete data, leaving 
963 valid copies for analysis. It represented a response 
rate of 88%.

In Taiwan, research applying the HBM to explore fac-
tors associated with cardiovascular diseases and hyper-
tension found that 38% of the variance of modifying 
behaviors was explained by self-efficacy, actual risk fac-
tors, work status and health beliefs. Self-efficacy was the 
strongest predictor (16). In other cases, research that 
adopted HBM examined a community sample of Korean 
Americans and concluded that knowledge of hyperten-
sion, self-efficacy and self-care behaviors were positively 
associated with hypertension self-care. Self-efficacy 
emerged as the most significant contributor (17). 

In terms of cues for action, previous research indicated 
that lecture-based health education and telephone coun-
seling were effective to improve knowledge, self-efficacy 
and health-related quality of life among patients with 
chronic diseases, but ineffective in modifying smoking 
and exercise behavior (18). Media awareness programs 
targeting hypertensive patients showed significantly 
reduced blood pressure (BP) compared to control (19). 
Other important factors that influence health behaviors 
also include work site policies and environment (20). 

This study aims to examine the prevalence rate of hy-
pertension and the perception of hypertension, health 
belief and other factors among hypertensive and none-
hypertensive bus drivers.

Methods and Materials

Subjects

1,091 out of the total of 1,100 employees from a bus com-
pany in Taipei participated in the cross-sectional study. 

Figure 1 Health Belief Model (13)

Demographic variables
Psychosocial variables
Structural variables

Perceived Threat

ti
Mass media awareness program
Advice from others
Advice from healthcare providers
Experience of family members and friends
Discussions on print media

Perceived benefits of and 
barriers to action

Likelihood of taking 
health actionPerceived susceptibility 

and severity to a 
disease

ti
ti ti

Figure 1 Health Belief Model (10)
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their BP regularly checked, but 28% below 3 times per 
week.

Table 1 indicated better hypertension knowledge in the 
hypertension group (28%) than its counterpart (15%), 
but overall scores remained low (p < 0.001).

Table 2 (appendix) and Table 3 show that the perceived 
susceptibility part, where 71% of non-hypertensive re-
spondents did not think they were likely to develop 
hypertension; 54% hypertensive and 30% non-hyper-
tensive respondents perceived a likeliness of develop-
ing cerebral vascular disease due to poor BP control 
(p<0.001). Non-hypertensive respondents perceived 
significantly lower likelihood than their hypertensive 
counterparts, with OR = 0.081 (p < 0.001).

Demographic profile of the sample is shown in table 1. 
The majority of the respondents were men (n=936), ac-
counting for 97%. Among male respondents, 20% or 187 
of them had hypertension. Age distribution of hyperten-
sion was 18% in the 30-40 age group, 41% in the 40-
50 age group, and 42% in the group over age 50. Most 
(70%) were high school graduates.

80% of hypertensive drivers also suffered from other 
chronic diseases (p < 0.001). However, no significant 
difference was observed regarding smoking, betel nut 
chewing, alcohol use and exercise between hypertensive 
and non-hypertensive respondents.

As BP checking was required before each duty regardless 
of having hypertension or not, no statistical difference 
was observed between two groups. 72% of drivers had 

Table 1 Bivariate analysis of the dimensions in Health Brief Model

No Hypertension Hypertension Total p-value

n % n % n %

Sex 963 100% N.S.

Male 749 97% 187 98% 936 97%

Female 22 3% 5 3% 27 3%

Age 963 100% < 0.000

<30 34 4% 0 0% 34 4%

30-40 251 33% 34 18% 285 30%

40-50 294 38% 78 41% 372 39%

50-60 176 23% 76 40% 252 26%

>60 16 2% 4 2% 20 2%

ti 956 100% N.S.

Junior school or less 210 27% 56 29% 266 28%

High school 531 70% 136 71% 667 70%

College 23 3% 0 0% 23 2%

Missing value 7   

Driving Seniority  963 100% < 0.000

<5 yrs 289 37% 41 21% 330 34%

5-10 yrs 253 33% 70 36% 323 34%

10-20 yrs 101 13% 31 16% 132 14%

20-30 yrs 101 13% 40 21% 141 15%

>30 yrs 27 4% 10 5% 37 4%

Other Chronic disease 963 100% < 0.000

No 712 92% 38 20% 750 78%

Yes 59 8% 154 80% 213 22%

Smoking 956 100% N.S.

Quit 104 14% 38 20% 142 15%

Everyday 333 44% 79 41% 412 43%

Occasionally 79 10% 13 7% 92 10%

Never 249 33% 61 32% 310 32%

Missing values 6 1 7   
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Chewing Betnuts 947 100% N.S.

Quit 141 19% 32 17% 173 18%

Everyday 18 2% 6 3% 24 3%

Occasionally 88 12% 29 15% 117 12%

Never 510 67% 123 65% 633 67%

Missing values 14 2 16   

Drinking 959 100% N.S.

Quit 40 5% 8 4% 48 5%

Everyday 17 2% 3 2% 20 2%

Occasionally 362 48% 111 58% 473 50%

Never 340 45% 68 36% 408 43%

Missing values 12 2 14  

Exercise 943 100% N.S.

No 232 31% 66 35% 298 32%

1 time/week 268 36% 65 35% 333 35%

2-3 times/week 159 21% 33 18% 192 20%

4-5 times/week 63 8% 13 7% 76 8%

6-7 times/week 33 4% 11 6% 44 5%

Missing values 16 4 20

BP Measurement Habit 940 100% N.S.

No 33 4% 4 2% 37 4%

1 time/week 133 18% 24 13% 157 17%

2-3 times/week 51 7% 19 10% 70 8%

4-5 times/week 77 10% 27 15% 104 11%

6-7 times/week 451 61% 111 60% 562 60%

Missing values                                16     

Perceived Economic status 100% N.S.

Very good 2% 1 1% 19 2%

Good 11% 17 9% 98 10%

Common 70% 144 75% 683 71%

Bad 13% 26 14% 126 13%

Worst 4% 3 2% 31 3%

Missing values 1 6   

Perceived Health status  100% 0.000

Very good 5% 4 2% 40 4%

Good 29% 35 18% 254 27%

Common 61% 131 69% 589 62%

Bad 5% 18 9% 54 6%

Worst 1% 2 1% 10 1%

Missing values 2 16   

Knowledge about Hypertension* 100% 0.000

Score < 8 85% 138 72% 795 83%

Score> = 8 15% 54 28% 168 17%

The sum of items does not equal the total number of items because of missing values. When test assumptions were violated, Fisher's 
exact test was used. Also, the Bonferroni correction was used in this study. 

* The respondents were asked 8 questions about hypertension: (1) What are threshold values for hypertension? (2) Hypertensive 
disorders can be effectively controlled. (3) Hypertension patients should follow physician's medication advice. (4) Irregular lifestyle 
or fatigue can cause elevated BP. (5) You can talk while taking your BP. (6) The arm should be at the level of the heart when taking BP. 
(7) You should avoid caffeine-containing drinks 30 minutes before taking BP. (8) Eating more pickles can prevent elevated BP.
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As for the perceived benefits and barriers, only regular 
BP measuring was significantly different  between two 
groups (p < 0.05). Nonetheless, 97% of respondents 
agreed that regular BP checking helped identify early 
hypertension. Non-hypertensive respondents perceived 

Table 3 Logistic regression of the dimensions in Health Brief Model

  O.R. P

Checking BP regularly helps identify early stages of 
hypertension.

.037 0.017

Perceived Barriers

You do not know the causes of hypertension. .799 N.S.

You do not know how to take BP. .508 N.S.

No BP measuring instrument is available in the place 
you live.

1.505 N.S.

Perceived Severity

You agree that your company places emphasis on 
employee's health.

.650 N.S.

You will be mentally disturbed if you develop high BP 2.105 N.S.

Your physical condition will be seriously affected if you 
develop high BP

.712 N.S.

Your social life will be seriously affected if you develop 
high BP

1.572 N.S.

Your family's livelihood will be seriously affected if you 
develop high BP

1.378 N.S.

Your career prospects will be seriously affected if you 
develop high BP

1.651 N.S.

ti

How likely do you feel you may develop hypertension? .081 0.000

How likely do you feel you may develop cerebral 
vascular disease due to poor BP control?

.780 N.S.

How likely do you feel you may develop cardiovascular 
disease due to poor BP control?A3

2.379 N.S.

How likely do you feel you may develop kidney disease 
due to poor BP control?

.578 N.S.

How likely do you feel you may develop eye complica-
tions due to poor BP control?

1.424 N.S.

ti

You have read electronically transmitted messages 
about hypertension control from TV, radio, internet or 
outdoor LCD monitor.

1.479 N.S.

You have read messages about hypertension control 
from print media such as magazines, newspapers, 
booklets, posters or pamphlets.

.738 N.S.

You have received information about hypertension 
control from friends and family members.

.919 N.S.

Your have received information about hypertension 
control from healthcare providers

.396 0.002

-2 Log likelihood 473.037

Reference group: hypertension subgroup
Control variables: age, driving seniority, others chronic disease history, knowledge, 
perceived health status.

significantly lower likelihood than their hypertensive 
counterparts, with OR = 0.037 (p < 0.05).

Regarding cues to action (Table 4), information acquired 
from health care providers (75%). Distribution among 
the hypertensive respondents in the above mentioned 
items was significantly higher than the non-hyperten-
sive group (p < 0.001). Non-hypertensive respondents 
perceived significantly lower likelihood than their hy-
pertensive counterparts, with OR = 0.396 (p < 0.01).

Other variables of the HBM, after controlling for the 
confounders, did not reach the significantly different 
level in our study.

Discussion

Creating Health Promoting Workplace

The main finding from this project investigating knowl-
edge, attitude and intention about hypertension among 
bus drivers was that about 1/5 suffered from hyperten-
sion. The prevalence doubled for drivers older than 45 
years of age, and the large majority of hypertensive driv-
ers had supplemental co-morbidity. Although the scores 
on knowledge remained quite low, the hypertension 
group scored significantly higher than the none-hyper-
tensive group.

Although the prevalence rate seems to have declined 
when compared with data in 2001 (21), it was still higher 
than other populations receiving health examinations. 
Prevalence of everyday smoking (43%), chewing betel 
nut (3%), drinking alcohol (2%) and no regular exercise 
(32%) became lower than in 2008 (2).

In Sweden, a 15-year follow-up study observed a 50% 
increase in mortality from myocardial infarction among 
male drivers compared to other groups of employment. 
Moreover, bus drivers are also at high risk of ischemic 
heart disease (IHD), as seen in a 10-year panel study in 
Denmark of bus drivers working in a high traffic inten-
sity area (22).

Another study using medical records of annual physical 
examinations in Taipei Municipality indicated signifi-
cant higher prevalence of IHD among bus drivers (9). 
Similarly, hypertension rate for bus drivers in Taipei 
Municipality was significantly greater than the reference 
group after adjusting for age. In our study, 80% of hy-
pertensive drivers also suffered from other chronic dis-
eases.

In our study, almost everyone agreed that regular BP 
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ensure safety is driver’s physical and mental health. 
Work conditions play a critical role in driver’s overall 
performance. The job requires long periods of sitting in 
the same position as well as over time and shift work. 
Therefore, it is necessary for professional drivers to have 
adequate knowledge and attitude about hypertension.

It is believed that personal trait and experience, per-
ception of a particular behavior and consequence of the 
behavior are three important factors that contribute to 
health promoting behavior change (23). To achieve this, 
interventions that ensure tangible benefits and produce 
cost-effective results in a short time might be a good 
strategy. Health promoting workplace should be a good 
approach to start with.

At present, tobacco control was the main agenda for 
the Bureau of Health Promotion in the workplace set-
ting. We suggest that knowledge and health behaviors 

checking helped identify early hypertension, but about 
one third of all respondents did not know the causes of 
hypertension one fifth to one quarter did not know how 
to take a BP, did not have a BP measuring instrument 
around or even considered BP measuring troublesome. 
Results from local and international research suggest a 
necessity to improve hypertension knowledge, control 
and occupational health awareness.

In general, the bus drivers demonstrated insufficient 
knowledge and attitude about hypertension, despite a 
higher likelihood in the hypertension group of receiv-
ing health education from health providers due to their 
physical condition. 

Moreover, there remained room for improved behavior-
al action. Road passenger transport industry should be 
responsible for not only quality transport but safety for 
both passengers and other road users, and the key to 

Table 4 Bivariate analysis of the action cues in the Health Brief Model

No Hypertension Hypertension Total P-
value

n % n % n %

ti
ti

957 N.S.

No 654 85% 155 81% 809 85%

Yes 112 15% 36 19% 148 15%

Missing data 6

control from TV, radio, internet or outdoor LCD monitor.
958 0.003

No 398 52% 76 40% 474 49%

Yes 369 48% 115 60% 484 51%

Missing data 5

Have read messages about hypertension control from print media 
such as magazines, newspapers, booklets, posters or pamphlets.

957 0.000

No 384 50% 57 30% 441 46%

Yes 383 50% 133 70% 516 54%

Missing data 6

ti
and family members.

956 0.000

No 377 49% 52 28% 429 45%

Yes 390 51% 137 72% 527 55%

Missing data 7

ti -
care providers.  

957  0.000

No 429 56% 48 25% 477 50%

Yes 339 44% 141 75% 480 50%

Missing data 6

The sum of items does not equal the total number of items because of missing values. When test assumptions were violated, Fisher's exact test was used. And the Bonferroni 
correction was used in this study. 
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vironmental factors and preventive medicine prompted 
them to seek health-related information.

Studies in other countries have shown that media cam-
paigns are effective to facilitate behavioral change, 
which in turn reduce risks, mortality and morbidity. 
Health communication through media has evolved from 
using single channel to multiple mass media such as TV, 
radio, newspaper, magazine and internet. Traditional 
consumer-oriented strategy has also applied the concept 
of integrated marketing communication, encompassing 
elements like social marketing, public relations, adver-
tisement, health education, personal influence, media 
strategy and entertainment.

Health campaign for bus drivers should be tailored and 
different from other segments of the population in order 
to meet their need. For example, chronic diseases preva-
lence in this group should be identified and addressed in 
work site health screening programs and policies. Cam-
paign scheduling should also take into account work 
pattern of bus drivers. Health communication should be 
made easily accessible, easy to understand, up-to-date 
and digitalized whenever needed.

The limitation of this study is the lack of self-efficacy and 
health-related quality of life domains. And the manag-
ers’ intention would be a critical variance in the work-
place; it is needed for further evaluation.

Conclusions
This investigation found that bus drivers had inadequate 
knowledge and attitude about hypertension, and that 
their behavioral intention also need to be enhanced. 
Data showed relatively low perceived severity of disease. 
Although perceived benefits were higher than perceived 
barriers, cues to action remained insufficient. Thus, like-
lihood of preventive action need a boost. 

Safety of passengers and other road users are major 
concern of the mass transportation industry. Work site 
health promotion will be effective strategies to ensure 
safety. Intentions of corporate managers and executives 
to implement work site health promotion programs are 
influenced by cost-containment, personal belief, moral 
responsibility and social norms. It is a common chal-
lenge for employees, employers, unions and health pro-
fessionals to tackle in order to come up with a model that 
caters to workers of different characteristics. 

In this study we found that the two groups showed no 
significant difference in terms of health lecture, one of 
the cues to action. Only 15.5% attended such lectures, 

regarding  chronic diseases and creating a friendly en-
vironment to exercise should be integrated in the work-
place health promoting programs, particularly in the 
passenger transport industry.

In reality, managers’ intention about worksite health 
promotion seem to be influenced by their beliefs, moral 
responsibility and social expectation, in addition to cost 
(24). Social expectations and public incentives played a 
significant role to motivate business owners to imple-
ment worksite health promotion programs (25).

Accessibility of Diversified Health Education
Our findings indicate that in three items, i.e. regularly BP 
checking helped identify early hypertension, perceived 
likelihood of developing hypertension and information 
received from health care providers, non-hypertensive 
respondents perceived significantly lower likelihood 
than their hypertensive counterparts.

Findings from this study point out that bus drivers with 
hypertension do not perceive their disease to be of high 
severity. But although they perceived higher benefits 
than barriers, cues to action were still lacking, leaving 
room for improved likelihood of behavior change.

A minor part participated in health education lectures 
but more reported other channels of receiving informa-
tion such as electronic media, print media , friends and 
family, and health care providers, with higher preva-
lence in the hypertensive group. It suggests that tradi-
tional approaches like lectures was not effective for pro-
fessional drivers and therefore do not achieve expected 
results. Nevertheless, non-hypertensive bus drivers re-
ported a lower likelihood to receive health information 
from health care providers than hypertensive drivers 
did. 

Multiple channels of information transmission and lo-
calized health promotion strategy should be highlighted 
in today’s work site health promotion programs. As Mai-
bach and colleagues pointed out (26), health commu-
nication is a key component of disease prevention and 
health promotion. Providing persuasive health informa-
tion is part of the socialization process in which every 
individual is empowered to view health as his own busi-
ness.

In Taiwan, health issues such as wide application of 
biotechnology, universal health insurance, spread of 
epidemics, litigation against physicians and fitness 
awareness have become an increasingly vital part in life. 
Health has also gained prominence in the political agen-
da. In recent years, people’s increased attention to en-



Research and Best Practice

C L I N
 I 

C 
A

 L
   
• 

  H
 E A L T H   •   P R O

 M
 O

 T I O N   •

   
   

   
    

     
                                      staff competencie

s

   
  e

vi
de

nc
e

   
   

   
    

     
     patient preferences

December | 2012 | Page  107Volume 2 | Issue 3 www.clinhp.org

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg University Hospital, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2012

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg University Hospital, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2012

(10) Rosenstock, I. M. Historical origins of the healthbelief model. Health Educa-
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(11) Myung SK, Seo HG, Cheong YS, Park S, Lee WB, Fong GT. Association of so-
ciodemographic factors, smoking-related beliefs, and smoking restrictions with 
intention to quit smoking in Korean adults: findings from the ITC Korea Survey. J 
Epidemiol 2012; 22: 21-7.
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coronary patients. Eur J Cardiovasc Prev Rehabil 2006; 13:640-5.
(13) Annesi JJ, Marti CN. Path analysis of exercise treatment-induced changes in 
psychological factors leading to weightloss. Psychol Health 2011; 26:1081-98. 
(14) Brown KE, Hurst KM, Arden MA. Improving adolescent contraceptive use: 
evaluation of a theory-driven classroom-based intervention. Psychol Health Med 
2011; 16:141-55.
(15) Holt LJ, Litt MD, Cooney NL. Prospective analysis of early lapse to drinking and 
smoking among individuals in concurrent alcohol and tobacco treatment. Psychol 
Addict Behav 2012; 26:561-72.
(16) Chiou AF, Wang HL, Chan P, Ding YA, Hsu KL, & Hsien-Li Kao. Factors Associ-
ated With Behavior Modification for Cardiovascular Risk Factors in Patients with 
Coronary Artery Disease in Northern Taiwan. The Journal of Nursing Research 
2009; 17:221-30. 
(17) Lee JE, Han HR, Song H, Kim J, Kim KB, Ryu JP, Kim MT. Correlates of self-care 
behaviors for managing hypertension among Korean Americans: a questionnaire 
survey. Int J Nurs Stud 2010; 47:411-7. 
(18) Ok Ham K, Jeong Kim B.(2011). Evaluation of a cardiovascular health pro-
motion programme offered to low-income women in Korea. J Clin Nurs 2011; 
20:1245-54.
(19) Petrella RJ, Speechley M, Kleinstiver PW, Ruddy T. Impact of a social market-
ing media campaign on public awareness of hypertension. Am J Hypertens 2005; 
18: 270-75.
(20) Merrill RM, Anderson A, Thygerson SM. Effectiveness of a worksite wellness 
program on health behaviors and personal health. J Occup Environ Med 2011;  
53:1008-12. doi: 10.1097/JOM.0b013e3182281145.
(21) Wang PD, Lin RS. Coronary heart disease risk factors in urban bus drivers. 
Public Health. 2001; 115:261-4.
(22) Netterstrøm B, Suadicani P. Self-assessed job satisfaction and ischaemic heart 
disease mortality: a 10-year follow-up of urban bus drivers. Int J Epidemiol. 1993; 
22: 51-6.
(23) Pender NJ. Health promotion in nursing practice. 3rd ed. East Norwalk, CT: 
Appleton & Lange; 1996.
(24) Downey AM, Sharp DJ. Why do managers  allocateresources to workplace 
health promotion programmes in countries with national health coverage? Health 
Promot Int 2007; 22:102-11.
(25) Peltomäki P, Johansson M, Ahrens W, et al. Social context for workplace 
health promotion: feasibility considerations in Costa Rica, Finland, Germany, Spain 
and Sweden. Health Promot Int 2003; 18: 115-26. 
(26) Maibach E. Social marketing for the environment: using information cam-
paigns to promote environmental awareness and behavior change. Health Pro-
motion International 1993; 8:209-24.

but about 70% of them received information from other 
means such as electronic media, print media, friends 
and family and health providers. It could be concluded 
that since lecture-based health promotion was proven 
ineffective, efforts should be made towards diversified 
health communication and context-specific health pro-
motion. It is important to further explore the potential 
of media, today’s main source of health information for 
most people, in order to improve individual and public 
health. 
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Appendix: Table 2 Bivariate analysis of the dimensions in Health Brief Model

No Hyper-
tension

Hyperten-
sion

Total P-value

n % n % n %

Checking BP regularly keeps you informed of current health condition.           955 N.S.

Disagree 45 6% 9 5% 54 6%

Agree 721 94% 180 95% 901 94%

Missing data   8

Checking BP regularly helps identify early stages of hypertension.                958 <0.038

Disagree 25 3% 1 1% 26 3%

Agree 743 97% 189 99% 932 97%

Missing data   5

Good BP control helps reduce medical expenditure.                           957 N.S.

Disagree 39 5% 8 4% 47 5%

Agree 727 95% 183 96% 910 95%

Missing data   6

Good BP control helps improve work efficiency.                             958 N.S.

Disagree 51 7% 9 5% 60 6%

Agree 717 93% 182 95% 899 94%

Missing data   5

Perceived Barriers

You do not know the causes of hypertension.                                953  0.000 

Disagree 347 45% 120 63% 467 49%

Agree 416 55% 70 37% 486 51%

Missing data  10

You do not know how to take BP.                                         947 <0.001

Disagree 516 68% 154 81% 670 71%

Agree 242 32% 37 19% 279 29%

Missing data 16

No BP measuring instrument is available in the place you live.                  948 <0.041

Disagree 525 69% 145 77% 670 71%

Agree 234 31% 44 23% 278 29%

Missing data  15

You think BP control is a lot of trouble.                                    951 N.S.

Disagree 522 69% 134 71% 656 69%

Agree 240 32% 55 29% 295 31%

Missing data 12

Company policies and environment

You agree that your company places emphasis on employee's health.             953 <0.045

Disagree 116 15% 18 10% 134 14%

Agree 648 85% 171 90% 819 86%

Missing data 10

You agree that health benefits provided by your company meet your need         956 N.S.

Disagree 145 19% 28 15% 173 18%

Agree 622 81% 161 85% 783 82%

Missing data   7
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You agree that your company provides diversified health care                   954 N.S.

Disagree 159 21% 36 19% 195 20%

Agree 605 79% 154 81% 759 80%

Missing data   9

Perceived Severity

You will be mentally disturbed if you develop high BP                        959 0.000

Disagree 102 13% 57 30% 159 17%

Agree 666 87% 134 70% 800 83%

Missing data   4

Your physical condition will be seriously affected if you develop high BP         959 0.000

Disagree 166 22% 77 40% 243 25%

Agree 602 78% 114 60% 716 75%

Missing data   4

Your social life will be seriously affected if you develop high BP                958 0.000

Disagree 297 39% 112 59% 409 43%

Agree 470 61% 79 41% 549 57%

Missing data   5

Your family's livelihood will be seriously affected if you develop high BP         959 0.000

Disagree 204 27% 91 48% 295 31%

Agree 564 73% 100 52% 664 69%

Missing data   4

Your career prospects will be seriously affected if you develop high BP           958 0.000

Disagree 165 22% 81 42% 246 26%

Agree 602 78% 110 58% 712 74%

Missing data   5

ti

How likely do you feel you may develop hypertension?                                                            960 0.000

Disagree 542 71% 31 16% 573 60%

Agree 226 29% 161 84% 387 40%

Missing data   3

How likely do you feel you may develop cerebral vascular disease due to poor BP control? 960 0.000

Disagree 538 70% 88 46% 626 65%

Agree 230 30% 104 54% 334 35%

Missing data   5

How likely do you feel you may develop cardiovascular disease due to poor BP control? 956 0.000

Disagree 513 67% 80 42% 593 62%

Agree 251 33% 112 58% 363 38%

Missing data   5

How likely do you feel you may develop kidney disease due to poor BP control? 958 0.000

Disagree 534 70% 96 50% 630 66%

Agree 232 30% 96 50% 328 34%

Missing data   5

How likely do you feel you may develop eye complications due to poor BP control? 958 0.000

Disagree 507 66% 98 51% 605 63%

Agree 259 34% 94 49% 353 37%

Missing data   5
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ti

In the next month you will check BP every day before driving.                  960 N.S.

Disagree 186 24% 44 23% 230 24%

Agree 582 76% 148 77% 730 76%

Missing data   3

At home, you will remember to check BP without others reminding. 960 N.S.

Disagree 215 28% 49 26% 264 28%

Agree 553 72% 143 74% 696 73%

Missing data   3

At home, you will remember to check BP even without presence of other physical abnormalities. 958 N.S.

Disagree 111 14% 21 11% 132 14%

Agree 655 86% 170 89% 825 86%

Missing data   5

You will choose low-salt diet to prevent BP from elevating.                     956 N.S.

Disagree 250 33% 56 29% 306 32%

Agree 517 67% 134 71% 651 68%

Missing data   7

You will exercise 5 times a week for at least 30 minutes to prevent BP from elevating. 958 N.S.

Disagree 414 54% 106 56% 520 54%

Agree 353 46% 85 45% 438 46%

Missing data   5

You will actively participate in company's health programs.                    956 N.S.

Disagree 264 35% 67 35% 331 35%

Agree 501 65% 124 65% 625 65%

Missing data   7

You will relay hypertension control messages to people in need.                 960 N.S.

Disagree 248 32% 55 29% 303 32%

Agree 520 68% 137 71% 657 68%

Missing data  3

The sum of items does not equal the total number of items because of missing values. When test assumptions were violated, Fisher's exact test was used. And the 
Bonferroni correction was used in this study. 
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tensive programs on smoking cessation 
are the ones considered most relevant for 
hospitalised patients (6). 

The program is delivered as a group or 
individual intervention by trained coun-
sellors to patients who are referred by 
their doctors, other health profession-
als, or enter on their own initiative. The 
program is delivered at diverse settings 
including hospitals, municipality clinics, 
general practices, pharmacies, and com-
panies. It consists of five manual-based 
face-to-face sessions along with support-
ive medications over six weeks. 

As a general principle, a patient is often 
considered as having completed a treat-
ment program, if patient compliance/
adherence to the program is at least 75%. 
This compliance level has been used for 
our smoking cessation program GSP, and 
for evaluating the program effectiveness 
at the national level in a previous study 
(7). However, the appropriateness of this 
compliance level has never been evaluat-

Introduction 
According to the Danish Cancer Soci-
ety, around 20% of Danes aged 15 years 
and older were daily smokers in 2010 
(1). Moreover, it is estimated that over 
800,000 Danes are daily smokers, and 
around 14,000 Danes die annually due to 
smoking, while 4,500 die of cancer, where 
smoking is one of the main contributing 
risk factors. Consequently, Danish pub-
lic health and tobacco control strategies 
include nationwide smoking cessation 
interventions. A national smoking cessa-
tion database (SCDB) was established to 
monitor and improve the clinical quality 
of smoking cessation programs (2). The 
leading and dominant intervention on 
smoking cessation in Denmark is a com-
prehensive evidence based intervention 
called the Gold Standard Program (GSP) 
(3). This program combines pharmaco-
therapy and psychological interventions 
in an intensive 6 week manual-based pro-
gram; such an approach has been shown 
to be more effective than less intense in-
terventions (4;5). For instance, such in-
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Abstract
Objectives Primary objective was to evaluate whether patients completing at least 75% of the smoking cessation program 
had a higher quit rate after 6 months than patients participating in less than 75% of the program. Secondary objective was to 
evaluate whether there might be a more appropriate compliance level than 75% . 
Methods The study included all patients (17,439) who participated in the National Gold Standard Smoking Cessation Program 
in Denmark (GSP) with planned follow-up for smoking cessation at 6 months. Patients were randomly divided into two groups 
(datasets) in order to investigate and re-validate the objectives on two separated groups of smokers. Sensitivity analyses were 
undertaken for non-responders. 
Results Patients who completed at least 75% of the program sessions had higher quit rates in comparison to patients who 
completed less than 75% of the program (OR = 0.27; 95% CI 0.24 - 0.31 and  0.31; 0.27 - 0.35) for the first and second dataset, 
respectively. However patients who completed the whole program had higher quit rates compared to patients completing 
only 75% (0.49; 0.43 - 0.56, and 0.54; 0.47 - 0.62, respectively). The sensitivity analysis showed that baseline characteristics 
were similar between patients with missing and available follow-up data. 
Conclusion Compliance to 75% of the national smoking cessation program (GSP) is shown to be effective; however, 100% 
compliance leads to even higher quit rates. 
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Quitting outcome measure

Patients were grouped according to the availability of 
6-month follow up data on quitting outcomes into two 
“follow-up outcome” groups: 

a)  Patients with existing data on quitting outcomes  
 at 6-months of follow up (base case scenario). 
b) Patients with missing quitting outcome data  
 due to failed follow-up attempts (non-respond- 
 ers). This group has been used in sensitivity  
 analyses as worst and best case scenarios.

Design 

We undertook a national population study using pro-
spectively recorded data on patients and GSP character-
istics. Patients’ data was stratified by gender, age, and 
calendar year, and then randomly split into two datasets 
by a colleague not otherwise involved in the project. It is 
worth mentioning that population studies often gener-
ate many significant results, which requires further eval-
uation in new studies for confirmation. To overcome this 
methodological problem, we decided a priori to generate 
two datasets (dataset 1 and dataset 2) through random 
splitting of the original data in the SCDB; the second 
dataset was concealed from the researchers until the 
analysis of the first dataset had been finalised (Figure 1).

Statistical methods 

The following analyses were performed and finalised 
for the first dataset “dataset 1”, then repeated for the 
second dataset “dataset 2”. Initially, logistic regression 
(LR) models were constructed, and two analyses com-
pared the quit rates between different levels of compli-
ance. The first analysis tested the primary objective and 
compared patients who completed less than 75% of the 

ed before. Therefore, the main aim of this study is to eval-
uate the evidence for this compliance level. Counselling 
compliance is one of the specified predictors for smok-
ing cessation in the literature (8). In a meta-analysis of 
45 studies, smoking cessation rates increased with the 
increase in the number of counselling sessions attended 
(8). The literature therefore indicates an established re-
lationship between intensity in terms of program dura-
tion and/or number of sessions and effectiveness of the 
smoking cessation interventions (8-11). Nevertheless, 
there is little evidence on typical number and duration 
of smoking cessation interventions (10;12).

Objectives

• The primary objective was to investigate whether smok-
ers completing at least 75% of the smoking cessation 
intervention had higher quit rates after 6 months than 
smokers participating in less than 75% of the program.  

• The secondary objective was to investigate whether 
there might be a more appropriate compliance level 
than the 75% compliance level. 

Methods
The Gold Standard Program

This is a standardised program in terms of setting a 
standard orientation and training program for all smok-
ing cessation counsellors who are responsible for deliv-
ering the Standard Smoking Cessation Program, stand-
ardised delivery of the program aided with a manual and 
standardised data collection procedure (3). 

Patients

In total, 299 smoking cessation units provided patient 
data to the Smoking Cessation Database (SCDB) in Den-
mark. While 23,775 daily smokers who had enrolled in 
the GSP from 2006-2009, 6,336 (26%) were not includ-
ed in this study, because some smoking cessation clinics 
had a priori decided not to follow-up on any of their pa-
tients. After 6 months, the included patients were con-
tacted by phone and asked about their quitting status; 
at least four attempts including one in the evening were 
initiated to contact the patient. Only if all of the attempts 
failed was the patients’ quitting outcome considered as 
missing (approximately 15 % of patients) (Figure 1).

Main independent variable

The main exposure is the different compliance levels 
expressed as the number of sessions attended; data on 
attendance was entered into the SCDB for almost all pa-
tients since 2006.

Figure 1 Trial Profile

Randomized to Dataset 1 
(n = 8,737)

Non respondents 
(n = 1,752)

Non respondents 
(n = 1,763)

Randomized to Dataset 2 
(n = 8,702)

Included in the analysis 
(n = 6,985)

Included in the analysis 
(n = 6,939)

Smoking Cessation Database 
(n = 17,439)
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study objectives and for the two datasets. 

Primary objective

Considering the base case scenario in both datasets 1 
and 2, patients who completed at least 75% of the pre-
planned sessions (attended four or five sessions) had al-
most triple the quit rates in comparison to patients who 
attended less than 75% of pre-planned sessions (OR =  
0.31; 95% CI 0.27 - 0.35, and 0.27 ; 0.24 - 0.31, for the 
first and second datasets) (See Table 3). 

Secondary objective

Considering the base case scenario in both datasets 1 
and 2, patients who attended one, two, three, or four 
sessions had a lower probability of quitting compared 
to patients who completed the whole program. For in-
stance, patients who completed only 75% of the program 
(four sessions) had a lower probability of quitting (al-
most half) compared to patients who completed 100% 
of the program by attending all the five sessions (0.49;  
0.43 - 0.56, and 0.54; 0.47 - 0.62, for the first and sec-
ond datasets) (Table 3).

These results indicated an association between higher 
compliance levels and higher quit rates (Figure 2). 

 

Sensitivity analyses

Primary objective: In both datasets 1 and 2, the best and 
worst-case scenarios showed similar results to the base 
case scenario. Results showed that attending less than 
75% of the pre-planned sessions was associated with a 
lower probability of quitting compared with attending at 
least 75% (at least four) sessions (Table 3).

program (i.e. one, or two, or three sessions) and who 
attended at least 75% of the program (four or five ses-
sions); using patients who attended less than 75% of ses-
sions as the reference group. The second analysis tested 
the secondary objective and compared the quit rates for 
patients who attended one, two, three, four, or five ses-
sions; using the last group as the reference group. The 
set of predictors used in the LR models along with level 
of compliance were; smoking cessation unit setting, cal-
endar year, intervention type, setting, if relapse preven-
tion strategy offered for the patient, if nicotine replace-
ment therapy offered to the patient, age, gender, overall 
Fagerström score, smoking years, living with smoker, 
living with adult, living with child, previous attempts to 
stop smoking, employment status, level of education, 
and housing type. It is worth mentioning that predictors 
have been chosen after screening of relevant literature 
(7;12-14).

Two sensitivity analyses (worst- and best-case scenar-
ios) were performed on both datasets by including the 
data on non-respondents. The worst-case scenario con-
sidered non-responding patients as smokers, while the 
best-case scenario considered them as quitters.  Statisti-
cal analysis was undertaken using SPSS 19.

Ethical considerations

Written informed consent in the national language 
was obtained from all patients who participated in the 
smoking cessation interventions. SCDB is registered 
at the Scientific Ethical Committee (Prot.-Nr. H-C-
FSP-2010-049). All data were analysed anonymously. 
The whole procedure on obtaining, storing, and utilis-
ing patients’ information by the National Clinical Smok-
ing Cessation Database Secretariat was approved by the 
Danish Data Protection Agency (J.-Nr. 2010-41-5463). 

Results
Statistics on comparability of groups

Comparison of the different patient groups in terms of 
follow-up (base case and non-respondents) showed that 
the groups were similar for patient and program related 
characteristics, and for the two datasets (Table 1). 

Quitting outcomes data

Table 2 shows quit rates at 6-months follow up in rela-
tion to different levels of compliance for the base case, 
and non-respondents (worst and best cases). 

Main Results

Table 3 shows the main results along with results of the 
sensitivity analyses. Table 4 shows predictors of the re-
lationship between compliance and quit rates on the two 

Confidential: For Review Only
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Figure 2 Adjusted ORs estimates on the secondary objective for both datasets*
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Table 1 Population cohort main characteristics in the two datasets, given in numbers (%) or median (range)

Dataset Dataset 1 (N = 8,737)                   Dataset 2 (N = 8,702)

Patient group Base Case Non-respondents Base Case Non-respondents

Count 6985 1752 6939 1763

Percent of the total count % 58.6 14.7 58.5 14.8

Characteristics  

Unit Type %  

Pharmacy 24.9 23.2 24.7 25.4

Hospital Clinic incl. Midwives 10.8 10.4 10.9 9.8

Municipality and other practices 59.3 63.7 59.0 61.5

County coordinator 5.0 2.7 5.4 3.3

Year %  

2006 23.9 20.0 23.7 21.2

2007 28.1 28.5 27.8 27.0

2008 24.1 26.7 24.6 26.3

2009 24.0 24.8 23.9 25.6

Intervention type %  

Individual 8.0 8.2 8.1 9.9

Group and other interventions 92.0 91.8 91.9 90.1

Relapse Prevention %  

No 51.1 57.7 51.3 60.1

Yes 48.9 42.3 48.7 39.9

Nicotine Replacement %  

No 51.3 46.5 51.8 49.1

Yes 48.7 53.5 48.2 50.9

Age %  

Less than 35 14.2 21.4 13.6 22.1

From 35 to 54 43.7 44.2 45.1 44.8

More than 55 37.8 29.9 36.6 29.8

Missing Data 4.3 4.6 4.6 3.3

Gender  %  

Women 61.7 60.9 62.3 61.7

Men 38.3 39.1 37.7 38.3

Fagerström Score  %  

From 0 to 4 38.4 38.0 37.6 35.0

From 5 to 10 61.6 62.0 62.4 65.0

Living with smoker %  

No 64.8 67.6 64.7 64.8

Yes 34.5 31.5 34.6 34.7

Missing .7 .9 .7 .5

Living with adult %  

No 43.2 48.0 44.4 47.2

Yes 55.7 50.8 54.6 51.8

Missing Data 1.1 1.2 1.0 1.0

Table 1 continues on the following page.
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without job 34.6 34.0 34.4 36.6

Missing Data 2.2 3.1 2.5 2.8

Education  %  

lower education = less than 11 years 59.8 58.4 60.2 63.0

higher and other education 37.2 38.0 36.7 33.5

Missing Data 3.0 3.6 3.1 3.6

Housing Type %  

Residential property+ other housing 51.9 42.5 52.2 39.0

Co-operative dwelling 9.0 11.4 8.9 10.4

Rented accommodation 37.3 44.5 37.3 48.4

Missing Data 1.7 1.6 1.6 2.2

Smoking (years) 32 (0-74) 29 (0-66) 32 (0-99) 30 (0-67)

Compliance/attendance (meetings) 4 (1-5) 3 (1-5) 4 (1-5) 3 (1-5)

Table 2 Quit rates in the two datasets

Dataset 1 Dataset 2

Total count Base Case Worst Case Best Case Base Case Worst Case Best Case

n = 6,985 n = 8,737 n = 8,737 n = 6,939 n = 8,702 n = 8,702

Quitters 2266 2266 4018 2218 2218 3981

Percentage % 32.4 25.9 46.0 32.0 25.5 45.7

Compliance
/Attendance

 

1 Session 0.8 0.6 4.1 0.8 0.6 4.1

2 sessions 1.5 1.2 4.3 1.4 1.1 4.4

3 sessions 3.7 2.9 6.7 3.4 2.7 6.4

4 sessions 7.9 6.3 10.8 8.2 6.5 10.9

5 sessions 18.5 14.8 20.1 18.2 14.5 19.9

Less than 75% 6.0 4.8 15.1 5.6 4.5 14.9

At least 75% 26.5 21.2 30.9 26.3 21.0 30.9

Living with child %  

No 66.5 69.1 66.9 66.8

Yes 32.3 29.6 32.1 32.3

Missing Data 1.2 1.4 1.0

Previous quitting attempts %  

Non 38.9 40.5 39.2 39.1

1-3 times 49.4 48.1 49.9 49.1

more than 3 times 9.9 9.0 9.2 9.0

Missing Data 1.8 2.3 1.6 2.8

Employment status %  

with job 63.2 63.0 63.1 60.6
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Table 3 Main results along with the two sensitivity analyses; evaluating whether smokers completing at least 75% of the smoking cessation 
intervention had higher quit rates after 6 months than smokers participating in less than 75% of the program;  and investigating whether 
there might be a more appropriate compliance level than the 75% compliance level (Please, observe that all results were significant). The 
value 1 was the reference.

Dataset 1 Dataset 2

Scenario Base Case Worst Case Best Case Base Case Worst Case Best Case

OR 
(95% CI)

OR
(95% CI)

OR
(95% CI)

OR
(95% CI)

OR
(95% CI)

OR
(95% CI)

> 75% Attendance 1 1 1 1 1 1

< 75% Attendance 0.31 (0.27-0.35) 0.29 (0.25-0.33) 0.64 (0.58-0.71) 0.27 (0.24-0.31) 0.27 (0.24-0.31) 0.57 (0.52-0.63)

All 5 sessions 1 1 1 1 1 1

4 sessions 0.49 (0.43-0.56) 0.49 (0.43-0.56) 0.61 (0.54-0.69) 0.54 (0.47-0.62) 0.54 (0.48-0.62) 0.66 (0.58-0.74)

3 sessions 0.32 (0.27-0.38) 0.32 (0.27-0.37) 0.52 (0.45-0.59) 0.30 (0.25-0.35) 0.31 (0.26-0.37) 0.46 (0.40-0.53)

2 sessions 0.17 (0.14-0.22) 0.17 (0.13-0.21) 0.43 (0.37-0.50) 0.15 (0.12-0.19) 0.15 (0.12-0.19) 0.42 (0.36-0.49)

1 session  0.15 (0.11-0.20) 0.11 (0.08-0.16) 0.69 (0.58-0.83) 0.15 (0.11-0.20) 0.12 (0.09-0.17) 0.64 (0.54-0.76)

Table 4 Predictors on the association between attendance and quitting rates for smokers completing at least 75% of the smoking cessation intervention  and for 
smokers attending all sessions. The value 1 was the reference.

Attendance and quitting rates for smokers completing at 
least 75% of the smoking cessation intervention

Smokers attending all sessions

 Dataset 1 Dataset 2 Dataset 1 Dataset 2

 Sign OR Sign OR OR Sign OR  

  95% CI  95% CI 95% CI  95% CI  

Unit Type     

County coordinator - 1 - 1 1  1

Pharmacy 0.090 1.27 (0.93-1.73) 0.034 1.39 (1.03-1.89) 0.104 1.26 (0.92-1.72) 0.049 1.36 (1.00-1.85)

Hospital Clinic  incl. Midwives 0.079 1.31 (0.94-1.84) 0.009 1.57 (1.12-2.20) 0.087 1.35 (0.96-1.90) 0.006 1.61 (1.14-2.26)

Municipality and other practices 0.120 1.23 (0.91-1.67) 0.006 1.52 (1.13-2.05) 0.110 1.25 (0.92-1.69) 0.012 1.47 (1.09-1.99)

Year         

2009 - 1 - 1 - 1 - 1

2006 0.016 0.80 (0.67-0.96) 0.635 1.01 (0.84-1.22) 0.017 0.80 (0.66-0.96) 0.685 1.00 (0.83-1.20)

2007 0.070 0.87 (0.74-1.01) 0.097 0.89 (0.76-1.04) 0.085 0.87 (0.74-1.02) 0.092 0.87 (0.74-1.02)

2008 0.000 0.71 (0.61-0.84) 0.063 0.86 (0.73-)1.01 0.000 0.72 (0.61-0.85) 0.059 0.85 (0.72-1.01)

Intervention type         

Group and others - 1 - 1 - 1 - 1

Individual 0.017 1.29 (1.05-1.60) 0.094 1.18 (0.95-1.46) 0.0875 1.18 (0.95-1.47) 0.285 1.10 (0.88-1.36)

Relapse Prevention         

Yes 1  1 - 1 - 1

No 0.070 0.90 (0.79-1.01) 0.072 0.89 (0.79-1.01) 0.089 0.91 (0.81-1.03) 0.0909 0.91 (0.81-1.03)

Nicotine Replacement         

Yes - 1 - 1 - 1 - 1

No 0.321 0.95 (0.84-1.09) 0.658 1.00 (0.88-1.15) 0.282 0.95 (0.83-1.08) 0.6139 1.01 (0.88-1.15)

Age         

> 55 years - 1 - 1 - 1 - 1

35 - 54 0.025 0.82 (0.69-0.98) 0.069 0.86 (0.72-1.03) 0.011 0.71 (0.55-0.92) 0.064 0.77 (0.59-1.02)

<  35 0.004 0.68 (0.53-0.88) 0.036 0.75 (0.57-0.98) 0.045 0.84 (0.70-1.00) 0.143 0.89 (0.75-1.06)

Table 4 continues on the following page.
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robust to sensitivity analyses. The total quit rate was 
32% (base-case scenario), originating from 26% of those 
with at least 75% compliance and 6% from those attend-
ing less than 75% of the meetings. 

Considering our base-case scenario for both datasets, 
the observed quit rates were relatively comparable to 
results reported in similar studies conducted in Cana-
da and the USA (32% quit rate for 8 sessions program, 
and 21% for 4-8 sessions’ programs, respectively) (15-
17). The ‘dose-response relation’ shown in figure 2 be-
tween higher completion of the programme and better 
quit-rate could be a direct consequence of that those, 
who spent more time on smoking cessation interven-
tion received a higher dosage of effective intervention 
and thereby got a better outcome. Another part of the 
explanation on the ‘dose-response relation’ could be that 

Secondary objective: In both datasets 1 and 2, the worst-
case scenario had similar results to the base-case sce-
nario results. The best-case was quite different on the 
first session. Nevertheless, the results from the best-case 
scenario were reflecting the same findings as the base-
case and worst-case scenarios; attending less than five 
sessions (from one to four sessions) was associated with 
a lower probability of quitting compared with attending 
all the pre-planned five sessions (Table 3).

Discussion
We found that the results supported the principle of de-
fining completion of the smoking cessation intervention 
as completion of at least 75% of sessions, while complet-
ing the whole intervention (all sessions) was associated 
with even better outcomes. The obtained results were 

Gender         

Men - 1 - 1 - 1 - 1

Women 0.000 0.76 (0.68-0.86) 0.000 0.81 (0.72-0.91) 0.000 0.78 (0.69-0.88) 0.000 0.81 (0.71-0.91)

Fagerström Score         

High ( 5-10 points) - 1 - 1 - 1 - 1

Low (0-4 points) 0.000 1.38 (1.23-1.55) 0.000 1.49 (1.32-1.67) 0.000 1.38 (1.23-1.55) 0.000 1.49 (1.32-1.68)

Smoking Years 0.000 0.99 (0.98-0.99) 0.003 0.99 (0.98-1.00) 0.000 0.99 (0.98-0.99) 0.002 0.99 (0.98-1.00)

Living with smoker         

Yes - 1 - 1 - 1 - 1

No 0.006 1.19 (1.05-1.36) 0.123 1.09 (0.96-1.24) 0.010 1.18 (1.04-1.35) 0.101 1.10 (0.97-1.25)

Living with adult         

Yes - 1 - 1 - 1 - 1

No 0.052 0.88 (0.78-1.00) 0.043 0.88 (0.77-1.00) 0.094 0.90 (0.79-1.02) 0.041 0.87 (0.77-0.99)

Living with child         

Yes 1  1 - 1 - 1

No 0.430 1.04 (0.90-1.19) 0.312 0.95 (0.82-1.09) 0.547 1.02 (0.88-1.18) 0.272 0.94 (0.81-1.08)

Previous attempts to stop smoking         

More than 3 times - 1 - 1 - 1 - 1

Non 0,140 0.88 (0.72-1.07) 0.693 1.00 (0.82-1.23) 0.138 0.88 (0.72-1.07) 0.659 0.99 (0.81-1.22)

1-3 times 0.031 0.81 (0.67-0.98) 0.383 0.94 (0.77-1.15) 0.029 0.81 (0.67-0.98) 0.351 0.93 (0.77-1.14)

Employment status         

Non-Employed - 1 - 1 - 1  -  1

Employed 0.039 1.16 (1.01-1.34) 0.331 1.05 (0.91-1.22) 0.050 1.15 (1.00-1.33) 0.264 1.07 (0.92-1.24)

Education         

Higher - 1 - 1 - 1 - 1

Lower (< 11 years) 0.059 0.89 (0.79-1.00) 0.000 0.81 (0.72-0.91) 0.047 0.89 (0.79-1.00) 0.000 0.80 (0.71-0.90)

Housing Type         

Rented accommodation - 1 - 1 - 1 - 1

Residential property and others 0.000 1.28 (1.12-1.45) 0.000 1.36 (1.19-1.55) 0.000 1.28 (1.13-1.46) 0.000 1.34 (1.18-1.53)

Co-operative dwelling 0.249 1.10 (0.89-1.36) 0.584 1.02 (0.82-1.28) 0.268 1.10 (0.89-1.36) 0.511 1.04 (0.83-1.30)
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apy, and relaps prevention strategies. Hence, the longer 
a participant remains in the GSP, the more prognostic 
factors are addressed. Another possible explanation for 
the association is that some of the patients who did not 
quit may have stopped participating in the GSP before 
those who managed to quit. On the other hand, some 
of the early quitters may not feel they need to complete 
the treatment program. A further strength of the study 
is that all relevant aspects of the GSP were standardised 
across all smoking cessation treatment centres. 

It is worth considering that this study is a large nation-
wide population study and thereby results can be gen-
eralised to the country as a whole. However, our results 
should be interpreted with caution when generalising 
the results to other countries with different smokers, 
settings, and intervention programs. It is also worth not-
ing that this is not a randomised controlled trial. Other 
strengths are that the study includes both genders, all 
age groups, wide geographic coverage, smokers from 
different socio-economic groups, cover long-term fol-
low-up period (6 months), and data was prospectively 
collected. 

Regarding the study design, predictive models were de-
veloped on data simulated from the population included 
in the database. The utilisation of a validation cohort 
“dataset 2” was helpful to avoid relying on what could be 
optimistic or underestimated OR estimates from “data-
set 1” on the association between compliance levels and 
quit rates. Yet, statistical modelling used for data analy-
sis represents a simplified illustration of reality; conse-
quently, many unforeseen variables that represent pre-
dictors and confounders related to the quit rates, could 
exist and not be included in the model (22). Thus, there 
is still a possibility that this study finding could be ei-
ther overestimating or underestimating the real results. 
Nevertheless, the LR models have been validated (good-
ness of fit) by using the second dataset “dataset 2” which 
showed similar results to the first dataset “dataset 1”(22). 

Concerning the clinical population cohort, this study 
used only data from a four-year period, as data on com-
pliance/attendance was not routinely collected prior to 
this. Missing data on quitting outcomes was considered 
in the data analysis strategy according to the reason 
for the missing data. Another group of patients with-
out planned follow-up due to lack of resources by the 
smoking cessation unit was not evaluated. The fact that 
some patients were not routinely followed up represents 
a potential weakness in the study. However, the results 
on the two tested objectives from the two sensitivity 
analyses showed similar findings to the base case sce-

participants, who continued to smoke or relapsed after a 
short quitting would to a higher degree stay away from 
the following sessions, while only the quitters would 
take part of the programme. This study can not give the 
answer, and further studies on attitudes and experiences 
would be required. 

We did not validate quit rates using the carbon monox-
ide “CO” test. However, in two studies from the UK and 
USA, the difference between self-reported and “CO” val-
idated quit rates were minor (16;18-19). Moreover, eval-
uating UK NHS short and long term smoking quit rates 
showed that there was only a very minor increase in 
non-quit rates when including participants whose self-
reported quitting was disproved by CO test (0.5% and 
0.2% for short and long term quit rates, consecutively).
(16;19) In a systematic review on the effectiveness of the 
UK NHS smoking cessation services reported cessation 
rates of around 60% for self-reporters and 53% for “CO” 
validated rates over four weeks (short term outcome), 
and around 17% for self-reporters and 15% for “CO” vali-
dated rates over one year (long term outcome)(20). It is 
worth noting that the study on long term (one year out-
come) effectiveness of NHS smoking services included 
only self-reported quitters who quit in the short term 
(four weeks) (20), while our study included all patients’ 
outcomes at six months, irrespective of short term out-
comes. Indeed, the total quit rate (32%) in our study was 
high compared to previous literature (10), even when 
compared with the above studies from the UK where the 
long term follow up only included short term quitters 
(20).

In a US study on short-and long-term smoking cessation 
for different levels of intensity of behavioural treatment, 
biochemically confirmed quit rates at 26 weeks follow-
up were higher for the high intensity program compared 
with less intense interventions (21). In a large systematic 
review concerning setting guidelines on “Treating To-
bacco Use and Dependence in the USA”, it was conclud-
ed from included meta-analyses that provision of at least 
four sessions enhances quit rates compared with provi-
sion of fewer sessions (10). Another study from the USA 
found that comprehensive prolonged smoking treat-
ment programs that combine medications and psycho-
logical approaches are able to produce higher quit rates 
than those reported in the literature (4). Indeed, the 
significant increase in quit rates associated with differ-
ent degrees of program completeness in our study could 
partly be explained by the structure of the GSP itself. It 
is manual-based and includes most of the prognostic 
factors that influence the success of quitting attempts, 
such as qualified counselling, nicotine replacement ther-
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nario. Moreover, patient data on different predictors for 
quitting has been collected and recorded for almost all 
included patients, which represents strength. In future 
studies, the generalisability of study findings may be en-
hanced by research cooperation with similar programs 
that have similar interventions and databases in other 
countries.

Implications
From a clinical perspective, it is important to reinforce 
the advice to adhere to at least 75% of the pre-planned 
sessions. However, to maximize the benefit from attend-
ing this program, patients should be encouraged to at-
tend the whole program. Crucially, in terms of achieving 
the highest quit rates, there is a need for changes in to-
bacco control strategies implied by healthcare personnel 
and policy makers, where more attention should be giv-
en to maintain patients in smoking treatment programs 
instead of only recruiting them into such programs. 
Smoking cessation units that have chosen not to follow 
up on their patients should be supported in increasing 
their follow-up to improve the quality of further studies. 
The high participation rate in data collection by smoking 
cessation counsellors from a wide range of diverse units 
in Denmark enhances the generalisability of the results, 
and the ownership of this research study, which may en-
courage uptake of the results into practice. 

From a research point of view further qualitative and 
quantitative research is needed to investigate predic-
tors on different compliance levels and what triggers 
higher and lower compliance by patients who are par-
ticipating in the GSP. Additionally, missing data on quit 
rates could be addressed through a separate study, spe-
cifically analysing missing quitting outcomes (23). It is 
also important to evaluate different contextual factors 
and social phenomena involved with the GSP. Integrat-
ing such quantitative and qualitative research findings 
could contribute to the amount of available evidence on 
compliance as a key predictor of smoking cessation. In 
addition, such research may be used to identify possible 
mechanisms to establish a long-term relationship with 
patients to reinforce important messages concerning 
smoking cessation and sustained quitting (24).
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About the HPH
AWARDS

2012 was the first time International HPH Awards were given out. This took place at an 
official ceremony at the annual HPH conference in Taipei. The possibility to nominate 
candidates for the 2013 HPH Awards has now opened.

All the HPH awards are yearly, and this 
is the second time the awards are given 
out. The winners will be formally award-
ed at the 21st International HPH Confer-
ence in Gothenburg, Sweden. They will 
be informed of their award in advance, 
and each of the winners will receive one 
(1) free Conference pass besides a special 
HPH certificate honouring the achieve-
ment.
 
Nominations for the Strategy Award and 
the Standard Award will be examined 
and judged by a selected committee of 
HPH Governance Board members, and 
the award for Scientific Publication by 
the Editorial Office of the Clinical Health 
Promotion Journal.
 
The nomination deadline has been 

extended to February 1, 2013 
For full information about the HPH 
Awards Framework, please download 
and read the HPH Awards Framework 
document from hphnet.org toolbox. 

To make your nomination, the Toolbox 
contains an awards entry form to fill out. 

The International HPH Secretariat wel-
comes nominations for HPH Awards. 

So if someone you know has done excep-
tionally well in terms of HPH in 2012 – it 
is now the time to let us know about it by 
making your nomination.

Like last year, the three categories for 
nominations are:

1. 
Outstanding Fulfilment of 

WHO HPH Standards 

(for a Hospital / Health Service)

2. 
Outstanding Fulfilment of 

HPH Strategy 

(for a National/Regional Network)

3. 
Outstanding Scientific Publication 

(for an individual author or group of 
authors)

HPH Awards – now open for your 
nominations!

The purpose of the HPH 
awards is to promote HPH 
visibility, enhance publication 
numbers, recognise fulfilment 
of strategic goals and recog-
nise extraordinary fulfilment 
of WHO standards.

Winners are selected each year 
at the International HPH Con-
ference. Along with the award 
the winners receive a free 
Conference pass and a special 
HPH certificate honouring the 
great achievement.

The HPH Award Entry Form 
can be found online at www.
hphnet.org  in the toolbox

Contact:

The International HPH Secretariat
jeff.svane@bbh.regionh.dk



News from the International HPH Network

C L I N
 I C

 A
 L

  •
   H

 E A L T H   •   P R O
 M

 O
 T I O N    • 

   
   

    
     

       
                                  staff competencie

s

    
 e

vi
de

nc
e

   
   

    
     

       
 pa ent preferences

December | 2012 | Page  121Volume 2 | Issue 3 www.clinhp.org

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg University Hospital, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2012

Editorial Office, WHO-CC • Clinical Health Promotion Centre • Bispebjerg University Hospital, Denmark
Copyright © Clinical Health Promotion - Research and Best Practice for patients, staff and community, 2012

REPORTING
About

Instructions and tips which 
can be helpful to read before 
submitting:

• Go to hphnet.org -> Tools 
-> Progress Report

• Print out appendix

• Open survey.

• Fill out survey form 
in one go (it will not 
automatically remember 
information before you 
hit submit)

• While filling out online 
survey form, note in your 
printed appendix where 
you wish to provide  
further information

• Fill out appendix docu-
ment on your screen, save 
the file - and email it to 
secretariat

Links and information is 
supplied on the site. If you 
have questions regarding 
the Progress Report contact 
the HPH Secretariat. 

Contact:

The International HPH Secretariat
jeff.svane@bbh.regionh.dk

It is now time for the bi-annual reporting of HPH progress. The reporting is mandatory 
for all National/Regional Networks and Task Forces and takes place through the online 
HPH Toolbox. The reporting deadline is ultimo January 2013 and the system is now open 
for submissions at hphnet.org

The HPH National/Regional Network 
and Task Force Progress Reporting is 
now open online

As decided by the General Assembly 
of the International HPH Network, all 
National/Regional Networks and Task 
Forces must deliver a Progress Report 
every second year.

In 2010, when the reporting was car-
ried out for the very first time, good 
comments and input were received 
on the format and usability of the re-
port from many Networks and Task 
Forces. So with this key input in hand, 
this year’s format has been improved in 
many ways. 

The Progress Report this year is an on-
line form with tick-box answers plus 
an appendix for detailed information. 
There are separate forms for N/R Net-
works and for Task Forces, and you can 
easily find them by visiting hphnet.org 
-> Toolbox -> Progress Reports. 

Access to the Progress Reports opened 
in October 2012 and the deadline for 
completing your submission is ultimo 
January 2013. The Secretariat will then 
prepare the information for the General 
Assembly in Gothenburg (May 2013).

The Assembly is presented with a col-
lated report, covering key details on 
strategic developments and progress 
from all Networks and Task Forces. 
This report will be used to monitor 
overall progress and identify core chal-
lenges and successes.

The collated report will be made pub-
licly available at hphnet.org. Likewise, 
all the individual reports received will 
be made public in unedited form, and 
can be found on the hphnet.org sub-
site of the submitting Network or Task 
Force. To access the information from 
the previous reporting please visit hph-
net.org.

The International HPH Secretariat 
looks forward to receiving your Prog-
ress Report.
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Contact:

Dr H Suherman, National HPH 
Coordinator, Indonesia.

ihphnet@gmail.com

The first Indonesian member 
hospital, R. Syamsudin, 
SH Regional Hospital signed 
the Letter of Intent in August 
2011.

The Indonesian Network was 
established and approved by 
Governance Board in June, 
2012. The Network now con-
sists of 11 member hospitals 
and health services.

into DRG, Evidence-based HP and more. 
The agenda also featured presentations 
and discussions of HP research, such as 
the international WHO HPH recognition 
Project in which Indonesia may take part, 
and additional possibilities for research 
undertakings of the Indonesian HPH 
Network. 

Also, a main aim of the school was to al-
low hospitals to share experiences and 
discuss challenges at hand. For this pur-
pose the agenda also featured a series of 
workshops, poster sessions and presen-
tations from many hospitals of their HPH 
work in various areas.

The WHO-HPH School in Bandung was 
very successful and proved a good oppor-
tunity for the National HPH Network of 
Indonesia to generate further attention 
to the ongoing efforts on all fronts. On 
site, several Indonesian hospitals signed 
up for the International HPH Network, 
among these member number 900: Dr. 
Maewardi Regional Hospital.

The WHO-HPH School was held in the 
city of Bandung in West Java, Indonesia 
from Octber 30 to November 1, 2012. The 
topic of the school was management and 
sustainability of Health Promotion in 
hospitals and health services, and it was 
arranged jointly by the National HPH 
Network of Indonesia and the WHO Col-
laborating Centre in Copenhagen. As 
with most HPH activities in the region, 
the School also had very strong support 
from WHO SEARO.  High-profile repre-
sentatives from SEARO even took part in 
the school as speakers. Additionally the 
Indonesian Ministry of Health played 
a key supportive role, also contributing 
with speakers and presentation of rel-
evant insight. 

As the main purpose, the WHO-HPH 
School sought to help the relatively 
young Indonesian HPH Network further 
along. The school  also sought to add in-
sights on issues such as the international 
work of HPH, the national Indonesian 
work of HPH, the WHO Standards and 
Indicators for HP in Hospitals, HP in-
tegration into the Clinical Pathway, De-
velopment of HP Policy, HP integration 

NATIONAL 
HPH NETWORK
OF INDONESIA

About the

Over the course of 3 days, the WHO-HPH Autumn School attracted approximately 100 hos-
pitals managers and clinicians from all over the country.

WHO HPH Autumn School in Indonesia 
attracts more than 100 attendees
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Being part of core documents such as the work plan for the WHO HPH Memorandum of 
Understanding and the Global HPH Strategy 2011 – 2013, The WHO HPH Recognition Proj-
ect is one the current key undertakings.

Update on the WHO HPH Recognition 
Project

Contact:

Jeff Kirk Svane
jeff.kirk.svane@regionh.dk

The study is designed as an RCT, in or-
der to obtain the highest possible level of 
evidence. The study allocates the hospi-
tal departments randomly to one of two 
groups, where they either:
• Undergo the Recognition Process im-

mediately = Intervention group
• Continue their usual routine = Control 

group 

The WHO HPH Recognition Project is a 
multicentre RCT, aiming for 88 included 
hospital departments from all over the 
world, to have adequate sample size. All 
clinical hospital departments are eligible 
for participation (except palliative and 
paediatric). So far 36 of these have been 
recruited – and more are in the immedi-
ate pipeline. 

The participation so far is from Taiwan 
(21), the Czech Republic (8), Thailand 
(4), Slovenia (2), Canada (1). The depart-
ments that have already declared inten-
tion to take part are from many of the 
other HPH network – such as Indonesia, 
Finland, Norway, to mention a few.

The project is approved by the Danish 
Data Protection Agency (international 
studies) and IRB commitee of Bispebjerg 
University Hospital. It is also registered 
at ClinicalTrials.org.

The project aims to evaluate whether a 
WHO-HPH recognition / certification 
process generates: 
  - More health service deliveries
  - Better health gain for patients and staff 

The main hypotheses of the study are, 
that hospital departments undergoing 
to the recognition process will after one 
year:
• Deliver more health promotion services
• Improve health gain for patients and 

staff (Compared to the departments 
allocated to the study’s control group, 
who continue their routine clinical 
practice). 

As the project aims for a total of 88 de-
partments from all over the world, to 
have adequate sample size, we still have 
52 departments to go before the target 
is reached. So we cordially invite all in-
terested HPH Networks and hospitals to 
please make contact to hear more or to 
sign up for participation!

THE PROJECT 
GROUP

Principal Investigator  
Prof Hanne Tønnesen MD PHD 

PHD Student 
Jeff Kirk Svane MA (DK)

Supervisor 
Shu-Ti Chiou MD PHD MSc 
(TW)

Advisor 
Oliver Groene MSc PHD (UK)

About the

The project has received wide-
spread attention from many 
parts of the world.  
 
By now the total number of 
participating departments 
have reached 36 out of the 
needed 88. So all further inter-
ested parties are encouraged to 
make contact.

WHO HPH
RECOGNITION
PROJECT

R

1 yr

I

2 yr

I

Clinical  Department
n = 2x44

Data collection Practice as Usual

Data collection

Data collection

Site visit & 
Data Validation

Site visit & 
Data Validation

Data collection

The trial profile



During 2012 we have been so fortunate to have all submitted papers peer reviewed by our 
honoured panel of international scholars.

For their excellent service during the year, we would like to thank all peer reviewers:

Carlo Favaretti Tim Neumann

Thordis Thomsen Bruno Neuner

Paul Veilleux Song-Li Huang

Gavin Andrews Silvio Brusaferro

Carla Zema Zora Bruchacova

Sven Montan Antonio Chiarenza

Sally Fawkes Josef Bäuml

Omar Tawfik Henning Krampe

Eda Merisalu Ruey-Yu Chen

Peter Orris Li-Hui Yu

Jin-Ding Lin
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HPH Meetings and Events

WHO HPH Course for Hospital Managers 
May 15 – 17, 2013. WHO-CC and WHO Europe, Copenhagen and Malmö.

WHO HPH Summer School 2013
May 20 – 21, 2013. The Swedish Exhibition Centre, Gothenburg.

WHO HPH National/Regional Coordinators’ Summer School 
May 21, 2013. The Swedish Exhibition Centre, Gothenburg.

HPH General Assembly 
May 22, 2013. The Swedish Exhibition Centre, Gothenburg

(National/Regional HPH Coordinators and observers from upcoming Networks upon invitation)

21st International HPH Conference 
May 22 – 24, 2013. The Swedish Exhibition Centre, Gothenburg. 

Deadline for abstracts to 21st International HPH Conference 

January 5, 2013.

HPH Newcomers’ Workshop
May 25, 2013. The Swedish Exhibition Centre, Gothenburg

HPH Symposium at 8th Global Conference on Health Promotion
June 10 – 14, 2013. Finlandia Hall, Helsinki.

HPH Symposium at 38th World Hospital Congress (IHF2013)
June 17, 2013. Oslo.

Master of Clinical Health Promotion

Start of 1st semester, September 2013. 

For further information and registration – please visit www.hphnet.org


