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Non-compliance and associated factors
against smoke-free legislation among
health care staffs in governmental hospitals
in Addis Ababa, Ethiopia: an observational
cross-sectional study
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Abstract

Background: In 2014, the Ethiopian government passed a new smoking legislation that banned smoking in public
and workplaces including health care facilities. However, data’s on level of non-compliance and associated factors
with non-compliance towards smoke-free legislation in hospital settings of the country has not been studied yet.

Methods: Hospital-based Cross-sectional study design triangulated with observational study was conducted in five
hospitals. Data were collected through direct observation and interviews using checklist, structured and pre-tested
questionnaires for observational study and survey of hospital employee respectively. Nine data collectors and one
supervisor were involved in data collection. Three hundred fifty (350) health care staffs were interviewed. Fifteen (15)
buildings were purposively observed for observational non-compliance in the selected hospitals. Data were entered by
Epi Info and analyzed using SPSS version 21 software. Logistic regression was used to compute the crude and adjusted
odds ratios for the factors affecting employee non-compliance with the legislation. A p-value of < 0.05 at 95% CI was
considered to be statistically significant.

Results: Anti-smoking signs were absent from a high proportion of hospital areas (97% overall) although
visible cigarette butts were generally not observed in most areas of the hospitals. Non-compliance level
among health care staffs was 50(10.3%).Associated factors affecting to the non-compliance level of the staff
were: being male (AOR = 5.89, p value = 0.001), having poor knowledge (AOR = 2.71, p-value = 0.022) and
having Unfavorable attitudes (AOR = 6.15, p-value = 0.000).

Conclusions: Non-compliance level was high and needs careful implementation for 100% smoke-free
legislation in addressing knowledge and attitudes of health care staffs.
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Background
Tobacco consumption and exposure to second-hand
smoke (SHS) are a leading cause of morbidity and mortal-
ity worldwide. Cigarette smoking is the main source for
SHS exposure. Second-hand tobacco smoke is the com-
bination of smoke emitted from the burning end of a
cigarette or other tobacco products and smoke exhaled by
the smoker. Second-hand smoke contains over 7000 che-
micals of which at least 69 are known carcinogens or
otherwise toxic [1]. Moreover, it is firmly established that
there is no safe level of exposure to tobacco smoke [2].
Globally, more than 7 million people die each year from

tobacco-related illnesses (more than 6 million from direct
tobacco use and approximately 890,000 non-smokers be-
ing exposed to secondhand smoke) [3], and if a current
trends continue, this number is expected to increase to
more than 8 million a year by 2030 [3]. In 2015, 6.4 mil-
lion deaths were attributable to smoking worldwide [4].
Nearly80% of the world’s one billion smokers live in low-
and middle-income countries. Among adults who worked
indoors and/or outdoors in Ethiopia, 29.3% (6.5 million)
were exposed to secondhand smoke in their workplace
(Non-smokers, 27.1% or 5.7 million adults) while among
adults who visited public places, 7.0% were exposed to the
second-hand smoke in health-care facilities in which hos-
pitals were one of the category [5].
As part of efforts to prevent this growing problem re-

lated to tobacco smoking, which can protect all peoples
from the harmful effect of exposure to second-hand to-
bacco smoke, the World Health Organization’s Frame-
work Convention on Tobacco Control (WHO FCTC)
has called a comprehensive legislation to eliminate to-
bacco smoking in all indoor public places and work-
places and adapted the framework convention on
Tobacco Control (FCTC) in 2003 [6, 7].
Following this, many countries in the WHO Africa Re-

gion are enacting and implementing domestic legislation
for tobacco control [8]. Ethiopia is an early signatory in
2004 to the WHO FCTC, having ratified proclamation
on February 17th, 2014 and entered into force on 23
June 2014 and adopted the tobacco control directive No.
28/2015; which comprehensively banned smoking in all
public places including health care facilities which will
add an input to the national tobacco control efforts and
will assist our country in meeting its obligation under
FCTC. This legislation specify that smoke-free public
sites must post clear signs prohibiting smoking, remov-
ing ashtrays, ensuring compliance, requesting smokers
to stop smoking or to leave the premises and notifying
law enforcement agents. Despite such clear messages,
the effectiveness of smoking-related policy and interven-
tion may inevitably depend on the knowledge, attitudes,
practice and support of health care staff to this legisla-
tion. However, the main challenge to the implementation

of this legislation is that they are inadequately enforced
or lately entered into enforcement [9, 10].
Health care facilities are among the most influential

setting for modeling abstinence from smoking and en-
couraging smoke-free environment. Health professionals
have the trust of the population, the media and opinion
leaders, and their voices are heard across a vast range of
social, economic and political arenas. Hospitals should
promote, implement and comply with tobacco control
legislation, particularly smoke-free legislation. However,
this may not be an issue in Ethiopia, where the legisla-
tion smoke-free workplace enacted after the FCTC has
yet to be enforced broadly across the region of the coun-
try and within health care facilities particularly in the
hospitals settings [11].
In February17, 2014, the Ethiopian government passed

a new smoking legislation through a house of parliament
that banned smoking in public places and workplaces in-
cluding health care facilities [12]. However, data’s on
level of non-compliance and associated factors with
smoke-free legislation in the hospital setting are un-
known, since there is no study undertaken in Ethiopia
yet. So, the aim of this study was to evaluate a level of
non-compliance and identify its main predictor factors
towards smoke-free legislation among health care staff
in those selected hospitals.

Methods
Study areas and duration
This assessment was conducted in five hospitals located
in the city government of Addis Ababa from June 1 to
December 30, 2017. These hospitals include Tikur
Anbessa general specialized hospital, St. Paul’s hospital
millennium medical college, Amanuel mental specialized
hospital, Alert hospital, and St. Peter specialized hospital.
We choose these hospitals because they have started im-
plementation of the smoke-free legislation in their hos-
pital premises.

Study design
A hospital-based Cross-sectional study design triangu-
lated with the observational study was employed in five
selected hospitals located in the city government of
Addis Ababa, Ethiopia.

Sample size determination
Hospital sample
Five hospitals located in the city government of Addis
Ababa which have started the implementation of
smoke-free legislation in their hospital premises were
purposively included for this study. For the observational
study data were collected by observing the 15 buildings
located in the hospitals premises of five purposively se-
lected hospitals according to the compliance guide [13].
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Hospital health care staff sampling and procedure for
interview
Three hundred and fifty four(354) employees were en-
gaged from five selected hospitals by assuming confi-
dence interval of 95%, a power of 80%,OR of 4.6 and
ratio of 1:1 [14]. Employees were selected with the prob-
ability proportional to the size of different employee
groups within the five hospitals by simple random sam-
pling technique using random digit table. (Table 1).

Appendix
Second-hand smoke (SHS) exposure: is secondary ex-
posure of individuals to tobacco smoke as a result of
others smoking tobacco.
Smoke-free legislation: is the legislation or policies/

law which makes all or almost all workplaces, including
hospital settings, totally smoke-free; with no smoking at
all allowed in any indoor area.
Observational non-compliance to the legislation:

Observation of at least one of the following anywhere in
the hospital premises including; the presence of smok-
ing, presence of cigarette butts, presence of ashtray and
absence of anti-smoking sign.
Employee non-compliance to the legislation: is a

cigarette smoking in the hospital premises by the
employee.
Compliance: the degree to which a smoke-free legisla-

tion is being obeyed in the hospital premises.
Current smoker: is someone who had smoked ciga-

rettes at least 6 months during their lifetime and was
smoking tobacco products at the time of the survey [15].
Former smoker: is someone who had smoked at least

6 months during their lifetime but no longer currently
smoke [15].
Never smokers: is someone who had never smoked

cigarettes during their lifetime [15].
Good Knowledge of smoke-free legislation: health

care staffs who have scored greater or equal to the
groups mean score on the knowledge questions.

Poor knowledge of smoke-free legislation: health
care staffs who have scored less than the groups mean
score on the knowledge questions.
Favorable attitude to smoke-free legislation: health

care staffs who have scored greater or equal to the
groups mean score on the attitude questions.
Unfavorable attitude to smoke-free legislation:

health care staffs who have scored less than the groups
mean score on the attitude questions.
Health care staffs: all staffs working in hospitals; Ad-

ministration staffs, health professionals, health- related
and support staffs.
Second-hand tobacco smoke: the smoke emitted

from the burning end of a cigarette or from other to-
bacco products usually in combination with the smoke
exhaled by the smoker.

Data collection instruments and procedures
Data were collected by using a checklist and well-structured
questionnaire. An observational checklist was adapted from
compliance guide [13]. A well-structured close ended face to
face interview questionnaire was adapted from another simi-
lar setup [14]. We also included pertinent questions from a
practical guide of establishing smoke-free hospitals [16]. The
questionnaire prepared by English was translated into Am-
haric and back to English by lingual experts for checking
correctness. Finally, Amharic translated questionnaire was
provided to the study participants by nine data collectors.
Site visits was done to observe non-compliance of the hospi-
tals towards the legislation in the hospital premises during
the peak visiting/busy hours[10:00AM-12:30 AM at the
morning and 2:00 PM to 4:30 PM after noon] as per compli-
ance guide [13].

Measures
In the selected hospitals, observation was done to the
specific areas in the buildings like entrance, reception
area, and patient waiting areas, patient wards, physicians’
room, nurses’ room, outpatient department, elevators,
corridors, toilets, and café and administration offices. In-
dicators like presence of active smoking, presence of
cigarette butt, and the presence of ashtray and absence
of anti-smoking sign were counted, and then overall ob-
servational non-compliance level was estimated by divid-
ing the number of areas that are non-compliant to the
total number of eligible areas in each hospital.
Health care staff in those selected hospitals was asked

about their non-compliance status [1 = yes, 0 = no] with
the hospital smoke-free legislation during their working
hours in the hospitals premises. Staff those self-identified
as smokers was asked to indicate specific areas where they
have been smoking during their working hours in the hos-
pitals. Based on this employee non-compliance level was
estimated by dividing the total number of employees who

Table 1 Proportional health care staffs selected for interview
from each hospitals

Sr No Hospital
Name

Source
population

Proportion (%) Study
population

1 Tikur Anbessa 2904 34 120

2 SPHMMC 2506 30 106

3 Alert 1307 15.4 55

4 Amanuel 1069 12.6 45

5 St. Peter 694 8 28

Total 8480 100 354
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smoke in the hospital premises to the total number of sur-
veyed employee.
To assess the knowledge of hospital health care staff,

eight specific questions related to the smoke-free legisla-
tion were requested. Those questions were including, “ex-
posure to tobacco smoke in the workplace is not a
significant cause of tobacco-related diseases”, “designated
smoking areas in the same room are effective in protecting
non-smokers and workers from the hazards of tobacco
smoke”, “separate rooms with separate ventilation offer al-
most the same amount of protection as smoking bans and
are a good alternative to bans”, “tobacco product advertis-
ing has no effect on consumption”, “because of all the
publicity about how harmful tobacco use is, anyone who
starts using tobacco these days is fully aware of the risks”,
“warnings/messages on tobacco product packages, while
attention getting, are not effective in motivating users to
quit”, “only smokers have to worry about health risks from
tobacco smoke” and Smoke free legislation in hospital
protects your health and/or the health of other visitors
and patients. We created a scale using these items where
1 point was given for each correct answer with a possible
score ranging from 0 to 8.A possible answer listed for each
question was true or false [14] with the score greater or
equal to the group mean score(> = 4.54) indicating having
good knowledge and less than the group mean score indi-
cated having poor knowledge towards the legislation [17].
To assess attitudes of hospital health care staff, a series

of 11-questions related to smoke-free legislation was re-
quested with five-point scale from “Strongly disagree to
strongly agree”(0 = strongly disagree;1 = disagree 2 = un-
sure;3 = agree;4 = strongly agree) [14]. These questions
were including, “a smoke-free hospital would improve
the quality of care the patient receives”, “smoke from
someone else’s cigarette is unhealthy for nonsmokers”,
“the smoking habits of health professionals influence
others”, “cessation programs should be offered to em-
ployees”, “hospital should be a smoke-free environment”,
“hospital employees who work in offices or areas remo-
vedfrom direct patient care should be allowed to smoke”,
“a smoke-free policy is hard to enforce”, “having a
smoke-free policy is unfair to smokers”, “hospitals with
smoke-free policies are likely to lose patients”, “smoking
bans at hospitals would positively influence job perform-
ance” and “smoking bans at hospitals would positively
affect the public image of the hospital”. A cumulative
score was summed and yielded a possible range of 0–44
with score greater or equal to the group mean
score(> = 29.78) indicating favorable attitude and less
than the group mean score indicated unfavorable atti-
tude towards the legislation [17, 18].
The practice of health care staff was assessed by asking

one question about their practice in enforcing the legis-
lation when a violation was observed in their hospital

premises as per compliance guide [13]. Staffs those
choose the statement “I/my manager would ask persons
violating the legislation to stop smoking” and “I/my
manager would call inspection authority” were consid-
ered as staffs who were practicing the enforcement of
the legislation. Staffs those choose the statement “No ac-
tion would be taken” and “I don’t know/I’m not sure”
were considered as staffs those who were not practicing
the enforcement of the legislation.

Data quality management
Data collection tools were adapted from other literatures
and prepared by a principal investigator. A well-structured
questionnaire was translated into Amharic language and
back-translated to the English language to maintain its
consistency and corrective. Training was given for those
data collectors and field supervisors on the objective of
the study, contents of the questionnaire and how to main-
tain confidentiality and privacy of the participants. Finally,
pre-test was performed at 5% of the sample size in AaBET
hospital before the actual data collection. Data collection
tools were revised, edited and modified according to the
results of the pretest. A principal investigator and field
supervisor had checked collected data for their complete-
ness on the daily basis before the data were entered into
the software. More orientation/guidance for those data
collectors come up with incompleteness and inconsistency
was provided in between data collecting period. In the
case of the incompleteness and inconsistency, the col-
lected data were discarded as incomplete.

Statistical analyses
Observational data were analyzed by Microsoft Excel
and univariate analysis was performed to estimate obser-
vational non-compliance level. Interviewed data were
cleaned and entered into EPI info7 version software and
analyzed by SPSSwindow version 21 and univariate
analysis was also conducted to estimate employee
non-compliance level in the selected hospitals. Bivariate
and Multivariable analysis was applied using binary lo-
gistic regression to identify predicting factors with em-
ployee non-compliance towards smoke-free legislation.
Variables at P-value less than 0.05 at 95% CI were con-
sidered as significant factors for non-compliance towards
smoke-free legislation among hospital employees.

Results
Observational non-compliance with the smoke-free
legislation
Almost at all inspected places (entrances, reception,
waiting areas, patient wards outpatient clinics, corri-
dors, elevators, stairs, physicians’ nurses’ and em-
ployees rooms) in five selected hospitals presences of
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“anti-smoking sign” was nonexistent. Only 2.8% of the
inspected places have “anti-smoking sign”. The places
where such signs were most likely absent were the
physicians’ room, Nurses’ room, OPD, Elevators, and
toilets. However, the place where this sign was more
existent was at entrances (23.8%) compared to other
places (Table 2).
Cigarette butts were more prevalent at the entrances

(23.8%) and toilets (14.8%) compared to other places.
Site visits indicated the evidence of smoking on the hos-
pital premises was observed in 3 (60%) of the selected

hospitals. However, cigarette butts were observed in all
selected hospitals, which indicate evidence of recent
cigarette smoking in these hospitals (Table 2).

Socio-demographic characteristics of the respondents
A sample of 354 health care staffs was drawn from a
population of 8480 health care staffs working in five
hospitals located in the city government of Addis Ababa.
Of these health care staffs, 4 were excluded due to in-
complete filling of questionnaires. Responses were re-
ceived from 350 participants indicating a response rate

Table 2 Distribution of anti-smoking signs and cigarette butts in five hospitals, 2017

Items inspected Observed items in number Total Non-
complianceYes No

No. % No. %

Presence of anti-smoking sign at; 16 2.8 555 97.2 571 97.2%

Entrance 5 23.8 16 76.2 21

Patient waiting area 1 1.9 51 98.1 52

Reception 1 12.5 7 87.5 8

Patient wards 2 2.4 79 97.6 81

Physicians’ room 0 0 48 100 48

Nurses’ room 0 0 56 100 56

OPD 0 0 87 100 87

Corridors 1 1.5 63 98.5 64

Elevators 0 0 2 100 2

Toilets 0 0 61 100 61

Café 3 20 12 80 15

Administration offices 3 3.9 73 96.1 76

Presence of cigarette butts at; 21 3.7 550 96.3 571 3.7%

Entrance 5 23.8 16 76.2 21

Patient waiting area 2 3.8 50 96.2 52

Reception 0 0 8 100 8

Patient wards 0 0 81 100 81

Physicians’ room 0 0 48 100 48

Nurses’ room 0 0 56 100 56

OPD 0 0 87 100 87

Corridors 2 3.1 62 96.9 64

Elevators 0 0 2 100 2

Toilets 9 14.8 52 85.2 61

Café 1 6.7 14 93.3 15

Administration offices 2 2.6 74 97.4 76

Other indicators Yes No Total

No. % No. % No.(%)

Presence of active smoking 3 60 2 40 5 (100) 60%

Presence of ashtray 0 0 5 100 5 (100) 0%

Presence of lighter/match box 0 0 5 100 5 (100) 0%

Presence of designated smoking areas 0 0 5 100 5 (100) 0%
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of 98.8%. Respondents were classified as current, former
and never smokers. Accordingly, 14.3% of the samples
were current smokers, 3.4% were former smokers and
82.3% were never smokers (Table 3).
The median age of the respondents was 29 years (IQR 26

to 35 years) with the majority of the respondents (n = 216
or 61.7%) at a category of less than 30 years old. Of the 350
participants, 190(54.3%) were males. The majority of the
study participants, 117 (30%), were from Tikur Anbessa
General Specialized hospital. About 196(56%) of the
respondent had a monthly income of less than 4708 birrs
(mean monthly income). When considering the profes-
sional category of the study participants; the majority, (200;
57.1%) were health professionals, (9; 2.6%) were health-re-
lated staffs, (39; 11.1%) were administration staffs and

(102; 29.1%) were support staffs. Among 350 respondents
the majority, (n = 173; 49.4%) and (n = 171; 48.9%) of them
were married and single respectively. One hundred
eighty-two(52%) of the respondents worked less than or
equal to 40 h per week (Table 3).

Employee non-compliance level
Interview with hospital employee showed that there was
a total of 10.3% non-compliance level observed among
hospital employee in five selected hospitals. The highest
level of non-compliance towards the legislation was ob-
served among Tikur Anbessa hospital employee while
the least was recorded in SPHMMC and Amanuel hos-
pital employee (Fig. 1).

Table 3 Socio, economic and demographic characteristic of the respondents per each hospitals, 2017

Demographic detail Total Frequency Tikur
Anbessa
(No.)

SPHMMC
(No.)

Alert
(No.)

Amanuel
(No.)

St.peter
(No.)No %

Sex Male 190 54.3 74 53 21 25 17

Female 160 45.7 43 52 34 20 11

Age < 30 yrs 216 61.7 66 61 41 30 18

30-39 yrs 82 23.4 27 34 6 9 6

40-49 yrs 36 10.3 17 8 3 5 3

50-59 yrs 13 3.7 5 2 4 1 1

≥60 yrs 3 0.9 2 0 1 0 0

Marital status Single 171 48.9 60 44 29 26 12

Married 173 49.4 53 61 24 19 16

Divorced/separate 4 1.1 3 0 1 0 0

Widow 2 0.6 1 0 1 0 0

Profession Health profession 200 57.1 83 46 25 28 18

Health-related 9 2.6 5 1 1 2 0

Admin 39 11.1 12 17 6 1 3

Support 102 29.1 17 41 23 14 7

Job title Specialist/clinical 166 47.4 55 42 25 28 16

Researcher 3 0.9 0 3 0 0 0

Admin 42 12 10 19 6 3 4

Teaching 30 8.6 29 0 1 0 0

General services 109 31.1 23 41 23 14 8

Type of employment Contract 21 6 8 8 1 4 0

Permanent 329 94 109 97 54 41 28

Smoking status Never smoker 288 82.3 89 93 47 38 21

Current smoker 50 14.3 20 12 8 4 6

Former smoker 12 3.4 8 0 0 3 1

Working hours/week ≤40 h 182 52 77 6 43 34 22

> 40 h 168 48 40 99 12 11 6

Monthly income < 4708 birr 196 56 48 69 40 24 15

> = 4708 birr 154 44 69 36 15 21 13
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Non-compliance status and attitudes of health care staff
Among compliant employee, 182(58%) and 168(53.5%)
of them have a respectively good knowledge and favor-
able attitude towards smoke-free legislation and expos-
ure to SHS. However, the majority of non-compliant
employee, 25(69.4%) and 30(83.3%) have a respectively
poor knowledge and unfavorable attitude towards
smoke-free legislation and exposure to SHS (Table 4).

Awareness of health care staff on the existence of smoke-
free legislation
In all, 146(41.7%) of study participants were aware of the
hospital smoke free legislation, 119(34%) were not aware
and 85(24.3%) were not sure of the existence of the
smoke-free legislation that prohibits smoking in the hos-
pital premises. Among those aware of the hospital
smoke-free legislation,14(9.6%) of the participants were
non-compliant to the legislation. However, among
non-compliant employees, 13(36.1%) were not aware of
the legislation and 9(25%) of them were not sure of the
existence of the legislation in the hospitals (Table 5).

Practice of the health care staff in enforcing smoke-free
legislation
Only 98(28%) of the participants had been enforcing the
smoke-free legislation. While the majority, 252 (72%), of
them were not practicing the enforcement of the legisla-
tion (Table 6). According to their smoking profile;
among smokers (n = 50), only 10% of them were prac-
ticing the enforcement of the smoke-free legislation and
45 (90%) them were not practicing when a violation was
observed. Even the majority of non-smokers, 69%, were

also not practicing the enforcement of the legislation
(data not shown).

Factors associated with employee non-compliance and
multivariate analysis
Socio-demographic, Knowledge, attitude and practice of
the study participants in relation to non-compliance
were analyzed by bivariate analysis using simple binary
logistic regression model. Binary logistic regression ana-
lysis was carried out to assess the relative effects of inde-
pendent variables on the dependent variable. Those
variables with P-value less than or equal to 0.20 were en-
tered to the model. Next multivariable logistic regression
was performed to assess associated risk factors to the
non-compliance level of employee within hospital set-
tings and this logistic regression analysis depicted that
being male (AOR: 5.89, p-value:0.001), having poor
knowledge (AOR:2.71,p-value:0.022) and having unfavor-
able attitude (AOR:6.15,p-value:0.000) were the three
significant risk factors associated with non-compliance
level of health care staffs towards the smoke-free legisla-
tion within the selected five Hospitals (Table 7).

Discussion
The purpose of this study was to estimate observational
non-compliance level, employee non-compliance level
and associated factors towards the smoke-free legislation
in hospital settings among hospital health care staff, by
assessing the knowledge, attitudes, practice, and smoking
habits of health care staff towards the smoke-free legisla-
tion. Observational non-compliance was also assessed by
observing the hospital premises towards the legislation.

Fig. 1 Distribution of employee non-compliance level per hospitals, 2017

Table 4 Non-compliance status of health care staffs by knowledge and attitude in five hospitals (n = 350)

Non-
compliance
Status

Knowledge status Total Attitude status Total

Good Poor Favourable Unfavourable

Compliant 182 (58) 132 (42) 314 (100) 168 (53.5) 146 (46.5) 314 (100)

Noncompliant 11 (30.6) 25 (69.4) 36 (100) 6 (16.7) 30 (83.3) 36 (100)

Total 193 (55.1) 157 (44.9) 350 (100) 174 (49.7) 176 (50.3) 350 (100)
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This study showed non-compliance level among health
care staffs was high (Fig. 1) and affected by their sex,
knowledge, and attitudes towards the legislation. Site visits
also indicated that observational non-compliance level
towards the legislation was high (Table 2).Thus, the
non-compliance level shown here may help the enforce-
ment authority to strictly see the implementation of the
legislation in health care facilities of Ethiopia.
Non-compliance level among health care staffs shown

here was higher than non-compliance levels reported in
the UK [19] and lower than non-compliance levels re-
ported in Portugal [20] and teaching hospital in Spain
[21]. The higher proportion may be due to unfavorable
attitudes of health care staffs towards the smoke-free le-
gislation, because this study revealed above half of the
health care staffs had unfavorable attitude; even the ma-
jority of smokers had also unfavorable attitude towards
the smoke-free legislation. The other reason may be be-
cause the implementation of smoke-free legislation was
lately started in the hospital setting of our country than
in the UK. This result indicated non-compliance level of
health care staffs can be minimized by creating aware-
ness on the legislation using different mechanisms like
training.
Site visits also indicated observational non-compliance

level was high in the premises of the hospitals as per
WHO FCTC guideline and indicator of success [22, 23].
This was affirmed by the presence of cigarette butts, ac-
tive smoking, and absence of anti-smoking sign in all ap-
propriate places of the hospitals. These findings was not
in line with findings reported in acute care hospitals of
US [24] in which non-compliance of surveyed hospitals
with the JCAHO national smoke-free policy was low
compared to the current findings. This site visits further
implies observational non-compliance level was high
compared to the individual non-compliance level. The
high level of observational non-compliance shown here
was not consistent with different research findings

reported in different countries [9, 14, 18]. The reason for
the high proportion of observational non-compliance in
the hospital premises may be due to the fact that
Ethiopia has adapted WHO FCTC and lately entered
into enforcement than the above two counties [12].
However, the reason for a low proportion of the exist-
ence of cigarette butts in the current study is may be
due to the low proportion of cigarette smoking staff than
the above three studies [9, 14, 18]. Other reason may be
attributable to the janitorial staff cleaning hospital areas
during the morning time which couldn’t be observed
while data collection. Even-though hospitals observed
with the presence of persons smoking a cigarette were
not in all five selected hospitals, there was a cigarette
butt observed in all five selected hospitals which further
indicates there was an evidence of recent cigarette smok-
ing in all observed hospitals. The proportion of hospitals
that actually observed with active smoking was higher in
the current study than the proportion reported in the
Turkey [18]. This may be due to the problems related to
the staff attitude and awareness towards the existence of
smoke-free legislation in the hospitals.
Logistic regression analysis indicated sex, knowledge,

and attitudes of health care staff were the three positively
associated factors with non-compliance level of health
care staff towards smoke-free legislation. Being a male is
almost six times more likely to be non-compliant than be-
ing a female, having a unfavorable attitudes six times more
likely to be non-compliant than having a favorable attitude
while having poor knowledge is almost three times more
likely to be non-compliant than having good knowledge
towards the legislation.
The significant association of health care staffs’ sex

with their non-compliance level in the current study was
not consistent with research done in the United King-
dom [11]; in which sex of hospital employee was not sig-
nificantly associated with smoke-free policy. In our
current study, it may be because the prevalence of

Table 5 Awareness of health care staff on the existence of smoke-free legislation in five hospitals, 2017

Non-
compliance
status

Awareness to the existence of the smoke-free legislation Total No.
(%)Aware No. (%) Unaware No. (%) Unsure No. (%)

Compliant 132 (90.4) 106 (89.1) 76 (89.4) 314 (89.7)

Noncompliant 14 (9.6) 13 (10.9) 9 (10.6) 36 (10.3)

Total 146 (41.7) 119 (34) 85 (24.3) 350 (100)

Table 6 Practice of health care staff by their non-compliance status in five hospitals, 2017

Non-
compliance
status

Enforcement status Total

Practice enforcement (%) Not practicing Enforcement (%)

Compliant 93 (94.9) 221 (87.7) 314 (89.7)

Non-compliant 5 (5.1) 31 (12.3) 36 (10.3)

Total 98 (28) 252 (72) 350 (100)
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cigarette smoking was high among male than female
which is also high among male than female in the
STEPS survey of 2015 [25] and EDHS 2011 [26].
Different studies [27–31] pointed that non-compliance

of individuals with smoking ban was affected by their
knowledge which is in line with our current study find-
ings that health care staffs’ knowledge has a positive as-
sociation with their non-compliance towards smoke-free
legislation. Peoples who were better informed with the
harms of smoking and passive smoking and aware of
policy were more likely to be compliant with the smok-
ing bans in public places than those with a lower level of
knowledge. This association maybe due to the fact that
implementation of the legislation was lately started and
lack of awareness creation on the smoke-free legislation.
Additionally, other studies [27, 29, 30] conducted in dif-
ferent countries on smoke-free policy was in line with
our current findings. In these studies, knowledge of the
surveyed staffs was positively associated with the
smoke-free policy. Similarly, it was also consistency with
research done in Australia in 2010 [31] and in China in
2010 and 2014 [28, 32] in which knowledge of the sur-
veyed staffs has also a positive association with the
smoke-free policy.
Regarding the significance of hospitals health care staffs’

attitude with their non-compliance level, different studies
[27, 33] pointed that unfavorable attitude towards

smoking bans and exposure to SHS was also identified as
a key factor affecting to non-compliance of individuals
with the smoking bans. People who had unfavourable
attitudes towards smoking bans in public places and ex-
posure to SHS were less likely to be compliant with the
smoke-free legislation, which is in line with our current
findings. Thus, the findings shown here indicated a more
effort is needed by enforcement authority and hospital ad-
ministrators in implementing smoke-free legislation.
Although this study has important findings, it has

some limitations related to its cross-sectional design like
recall bias and the reliance on self-reported data. Espe-
cially, non-compliance status of hospital employee was
based on what they self-reported during working hours
which may make over or under report. We had also fo-
cused on the federal government hospitals due to budget
limitations; which might not reflect non-compliance
level in other health care facilities of the country. Being
the first study in the hospital setting of our country is
also another limitation which we are unable to compare
and contrast current findings with others.

Conclusions
Findings of this study showed that non-compliance level
among health care staff was high, which implies the legis-
lation has not been fully implemented as per WHO FCTC
guideline. Especially, observational non-compliance level

Table 7 Bivariate and Multivariable analysis for risk factors associated with non-compliance of the employee in five hospitals, 2017

Risk factors Category Non-compliance status Bivariate analysis Multivariable analysis

Yes No COR 95% CI p-value* AOR 95% CI p-value*

Sex Female 6 154 1(Ref.) 1(Ref.)

Male 30 160 4.81 1.95–11.88 0.001 5.89 2.08–16.64 0.001

Age < 30 yrs 17 199 1(Ref.) 1(Ref.)

30-39 yrs 7 75 1.09 0.44–2.74 0.85 0.44 0.14–1.41 0.167

40-49 yrs 10 26 4.50 1.87–10.87 0.001 3.04 0.83–11.20 0.094

50-59 yrs 2 11 2.13 0.44–10.39 0.350 2.96 0.46–19.07 0.253

> = 60 yrs 0 3 0 0.00 0.999 0.00 0.00 0.999

Marital status Single 13 158 1(Ref.) 1(Ref.)

Married 22 151 1.77 0.86–3.64 0.120 1.45 0.51–4.11 0.488

Separate/divorce 1 3 4.05 0.35–41.75 0.24 0.62 0.04–9.96 0.732

Widow 0 2 0 0.00 0.99 0.00 0.00 0.999

Type of employment Contract 5 16 1(Ref.) 1(Ref.)

Permanent 31 298 0.33 0.11–0.97 0.044 0.39 0.10–1.48 0.167

Practice Enforcing 5 93 0.38 0.15–1.02 0.054 0.39 0.13–1.16 0.089

Not enforcing 31 221 1(Ref.) 1(Ref.)

Attitude status Favorable attitude 6 168 1(Ref.) 1(Ref.)

Unfavorable attitude 30 146 5.75 2.33–14.21 0.000 6.15 2.26–16.69 0.000

Knowledge status Good knowledge 11 182 1(Ref.) 1(Ref.)

Poor knowledge 25 132 3.13 1.49–6.59 0.003 2.71 1.15–6.36 0.022
*Binary logistic regression
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towards the legislation was high compared to the individ-
ual non-compliance level. The factors associated with the
non-compliance level of health care staffs were; being
male, having poor knowledge and unfavorable attitudes
towards the smoke-free legislation. This study suggests
careful implementation of the legislation was needed in
addressing the knowledge and attitudes of health care
staffs.

Abbreviations
AaBET: Addis Ababa Burn, Emergency and Trauma; AOR: Adjusted odds ratio;
CI: Confidence interval; COR: Crude odd ratio; EDHS: Ethiopian Demographic
Health Survey; IQR: Inter quartile range; IRB: Institutional review board;
OPD: Out patient department; OR: Odds ratio; SHS: Second hand smoke;
SPHMMC: St. Paulo’s Hospital Millennium Medical College; SPSS: Statistical
Package for Social Science; STEPs: The STEPwise approach to non-
communicable disease risk factors surveillance; UK: United Kingdom;
US: United State; WHO: World Health Organization; WHOFCTC: World Health
organization Framework Convention on Tobacco Control

Acknowledgments
We would like to acknowledge Dr. Mamo Wubshet, Mr. Temesgen Geleta,
Mr. Tewodros Getinet, Mr. Tolera Gudisa, Mr. Abebe Abera, and Mr. Kebede
Mengistu for their cooperation and comments starting from the
development of the proposal to the final write up of the report. Our deepest
gratitude also goes to the data collectors and study participants.

Funding
This research was supported by St. Paul’s hospital millennium medical
college. The funders had no role in the study design, data collection, and
analysis, decision to publish, or preparation of the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study is available from
the corresponding author (Tamiru Tadesse) on reasonable request.

Authors’ contributions
TT identifies the gap, selected the title, designed the study, supervised data
collection and data entry and made data analysis. The protocol
development, reviewing of the data analysis, and edition was made by TT
and BZ. BZ drafted the manuscript and all authors reviewed and approved
the final manuscript.

Authors’ information
TT: MPH in Field Epidemiology, Works at Health Inspectorate Directorate,
Ministry of Health, Ethiopia. BZ:MSc in Biochemistry, PhD candidates, Works
at Department of Biomedical sciences, Faculty of Medicine, Jimma University,
Ethiopia.

Ethics approval and consent to participate
Approval and clearance were received from the St Paul’s hospital millennium
medical college IRB(P.M23/115) before the commencement of the study, by
which the data collection tools with consent form, was approved. Then the
formal letter was written to the selected five hospitals and official permission
was obtained from the IRB of each hospital before administration of the
questionnaires. Considering the large number of participants, written
consent was not obtained from the study participant. Verbal informed
consent was obtained from each study participant and all information was
kept confidential. Participation was voluntary and they were informed that all
the data used was only for the scientific purpose. All participants were
reassured that they can withdraw from the research at any time while
interview. All findings and results presented were that of actual facts stated
in the questionnaire and no false information or accusations were included
in the final report.

Consent for publication
Not applicable because there is no identifiable image, videos or details
relating to an individual person in our manuscript.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Health Inspectorate Directorate, Ministry of Health, Addis Ababa, Ethiopia.
2Department of Biomedical Sciences, Faculty of Medicine, Jimma University,
Southwest, Jimma, Ethiopia.

Received: 11 October 2018 Accepted: 7 January 2019

References
1. WHO. WHO: Tobacco fact sheet, 21 June 2016. 2016. Available at: http://

www.who.int/mediacentre/factsheets/fs221/en. Accessed 21 June 2016.
2. Services H. The health consequences of involuntary exposure to tobacco

smoke a report of the surgeon general; 2006.
3. WHO report on the global tobacco Epidemic. 2017: Monitoring tobacco use

and prevention policies. Accessible at: http://apps.who.int/iris/bitstream/
handle/10665/255874/9789241512824-eng.pdf?sequence=1

4. Emmanuela G. Smoking prevalence and attributable disease burden in 195
countries territories, 1990–2015: a systematic analysis from the global
burden of disease study; 2015.

5. Global Adult Tobacco Survey. Executive summary. Ethiopia; 2016. http://
apps.who.int/iris/bitstream/handle/10665/255874/9789241512824-eng.
pdf?sequence=1. Accessed 20 Oct 2017.

6. WHO. WHO Report on Global Tobacco Epidemic. 2013;
7. Secretariat C. Summary report on global progress in implementation of the

FCTC; 2009.
8. WHO. Enforcement of Compliance with Tobacco Control legislation: a guide

For The WHO african Region. 2016.
9. Ay P, Evrengil E, Guner M, Dagli E. Noncompliance to smoke-free law :

which hospitality premises are more prone? Public Health. 2016;1:2–7.
10. EFMHACA. Ethiopian food, Medicine and healthcare administration and

Control authority tobacco Control directive. 2015.
11. WHO. The Role Of Health Professionals In Tobacco Ccontrol. 2005.
12. Ethiopia. FCTC Ratification proclamation_ethiopia.pdf. 2014.
13. WHO. Assessing Compliance with Smoke-Free Laws 2014.
14. Radwan. Implementation, barriers and challenges of smoke-free policies in

hospitals in Egypt.pdf. 2012;
15. WHO. Guidelines for the Conduct of Tobacco Smoking Survey of the

General Population. Geneva: World Health Organization; 1983. SM0/83.4.
In 1983

16. Vinacosh H. Establishment of smoke-free hospital s; 2008.
17. Mcnally L, Oyefeso A, Annan J, Perryman K, Bloor R, Freeman S, et al. A

survey of staff attitudes to smoking-related policy and intervention in
psychiatric and general health care settings. J Public Health (Oxf). 2006;
28(3):192–6.

18. Navas-acien A, Çarkoğlu A, Ergör G, Hayran M, Ergüder T, Kaplan B, et al.
Compliance with smoke-free legislation within public buildings : a cross-
sectional study in Turkey. Bull World Health Organ. 2016;94(October 2015):
92–102.

19. Parks T, Wilson CVR, Turner K, Chin JWE. Failure of hospital employees to
comply with smoke-free policy is associated with nicotine dependence and
motives for smoking : a descriptive cross-sectional study at a teaching
hospital in the United Kingdom. BMC Public Health. 2009;9:1–9.

20. Ravara SB, Calheiros JM, Aguiar P, Barata LT. Smoking behaviour predicts
tobacco control attitudes in a high smoking prevalence hospital : A cross-
sectional study in a Portuguese teaching hospital prior to the national
smoking ban. BMC Public Health. 2011;11(1):720 Available from: https://
bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-11-720.

21. Sabidó M, Sunyer J, Masuet C, Masip J. Hospitalized smokers: Compliance
with a nonsmoking policy and its predictors in Barcelona, Spain, 2006.
available at: http://public-files.prbb.org/publicacions/48a34c29-31c8-49b1-
a6fe-9aa0ece4f319.pdf.

22. Framework WHO, On C. WHO FCTC for implementation. 2013.
23. Convention F, Control T. Achieving a smoke-free jurisdiction. 2013;

Tadesse and Zawdie BMC Public Health           (2019) 19:91 Page 10 of 11

http://www.who.int/mediacentre/factsheets/fs221/en
http://www.who.int/mediacentre/factsheets/fs221/en
http://apps.who.int/iris/bitstream/handle/10665/255874/9789241512824-eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/255874/9789241512824-eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/255874/9789241512824-eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/255874/9789241512824-eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/255874/9789241512824-eng.pdf?sequence=1
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-11-720
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-11-720
http://public-files.prbb.org/publicacions/48a34c29-31c8-49b1-a6fe-9aa0ece4f319.pdf
http://public-files.prbb.org/publicacions/48a34c29-31c8-49b1-a6fe-9aa0ece4f319.pdf


24. Joseph AM, Knapp JM, Nichol KL, Pirie PL. Determinants of Compliance With
a National Smoke-Free Hospital Standard in United State, 2017. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/7629960.

25. EPHI. Ethiopia STEPS Survey 2015: Tobacco fact sheet. 2015
26. Lakew Y, Haile D. Tobacco use and associated factors among adults in

Ethiopia: further analysis of the 2011 Ethiopian Demographic and Health
Survey; 2015. p. 1–8.

27. Smokers’ compliance with smoke-free policies, and non-smokers’ assertiveness
for smoke-free air in the workplace_ a study from the Balkans. 2012.

28. Kegler MC, Hua X, Solomon M, Wu Y, Zheng PP, Eriksen M. Factors
associated with support for smoke-free policies among government
workers in Six Chinese cities: a cross-sectional study. 2014. p. 1–8. Available
at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4240887/.

29. Russette HC, Harris KJ, Schuldberg D, Green L. Policy Compliance of
Smokers on a Tobacco-Free University Campus. J Am Coll Health. 2014;
62(2):110–6.

30. No smoking here examining reasons for noncompliance with a smoke-free
policy in a large university. 2014.

31. Wye P, Bowman J, Wiggers J, Baker A, Knight J, Carr V, Terry M, Clancy R.
Total smoking bans in psychiatric inpatient services: a survey of perceived
benefits, barriers and support among staff. BMC Public Health. 2010;10:372.
Available at: https://bmcpublichealth.biomedcentral.com/articles/10.1186/
1471-2458-10-372.

32. Li Q. Support for smoke-free policies among smokers and non-smokers in
six cities in China ITC China Survey. Tob Control. 2010;19(Suppl 2):i40–6.

33. Hehir AM, Indig D, Prosser S, Archer VA. Implementation of a smoke-free
policy in a high secure mental health inpatient facility: staff survey to
describe experience and attitudes. BMC Public Health. 2013;13:315.

Tadesse and Zawdie BMC Public Health           (2019) 19:91 Page 11 of 11

https://www.ncbi.nlm.nih.gov/pubmed/7629960
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4240887/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-372
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-372

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study areas and duration
	Study design
	Sample size determination
	Hospital sample
	Hospital health care staff sampling and procedure for interview

	Appendix
	Data collection instruments and procedures
	Measures
	Data quality management
	Statistical analyses

	Results
	Observational non-compliance with the smoke-free legislation
	Socio-demographic characteristics of the respondents
	Employee non-compliance level
	Non-compliance status and attitudes of health care staff
	Awareness of health care staff on the existence of smoke-free legislation
	Practice of the health care staff in enforcing smoke-free legislation
	Factors associated with employee non-compliance and multivariate analysis

	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

