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1. INTRODUCTION

Healthcare professionals frequently encounter moral dilemmas 
during their daily practice [1,2]. Previous studies have explored 
major ethical dilemmas faced by healthcare professionals in different 
cultures and countries [3–8]. For example, the top three ethical issues 
for Canadian healthcare professionals were disagreement between 
patients/families and healthcare workers regarding treatment deci-
sions, waiting lists, and access to needed resources, whereas impaired 
capacity for decision making, caregiver’s disagreement, and end-of-
life treatment limitation were the top for European doctors [6,9].

Previous studies among a small sample of Saudi physicians found 
the major ethical challenges for healthcare specialists were patients’ 
rights, equitable resource allocation, and patients’ confidentiality 
[10]. There were also studies addressing ethical issues in specific sit-
uations such as dealing with physician’s behavior or treating patients 
with do-not-resuscitate (DNR) status [11–13]. However, these studies 
did not assess other related factors such as knowledge of physicians 

about medical ethics, professional codes of ethics, ethics guidelines 
and their gender, nationality, and years of experience.

Because healthcare professionals in Saudi Arabia originate from 
various nationalities, cultures, and training backgrounds and the 
healthcare delivery systems also differ between private and govern-
ment hospitals, there is need to assess how these might result in 
differences in the perception of ethical dilemmas by physicians.

This study aims to identify the major ethical challenges and issues 
facing the physicians in general, in terms of possible differences 
between ethical issues among physicians working in government 
and private hospitals, and in assessing the association between 
healthcare professionals’ perception of ethical issues and their 
background, education, nationality, and specialty.

2. MATERIALS AND METHODS

This is a cross-sectional descriptive study conducted using a self- 
administered questionnaire. The study objectives were explained to 
the participants and their agreement to complete the questionnaires 
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A B S T R AC T
Background: Healthcare providers working in Saudi Arabia come from various nationalities, cultures, and training backgrounds. 
This study aimed to assess the perceptions of healthcare providers working in Riyadh hospitals about ethical dilemmas and solutions.
Methods: This is a cross-sectional study among physicians working in Riyadh’s private and governmental hospitals between June 
and December 2017. The study collected information on demographics, knowledge about medical ethics, the sources of such 
knowledge, and common ethical issues in general and the top ethical issues and dilemmas encountered in their daily practice.
Results: A total of 455 physicians from government and private hospitals were enrolled in the study. The mean age of the 
participants was 34.29 ± 10.5 years, females were 29.7% and mean years of practice was 13.0 ± 11.5. The top ethical issues 
identified by the participants were “disagreement with the patients’ relatives about treatment” (91%), patient disagreement 
with decisions made by professionals (84%), treating the incompetent patient (79%), conflict with administration policy and 
procedures (77%), scarcity of resources (72%), and making decision about do-not-resuscitate or life-sustaining treatment (68%). 
There were significant differences in dealing with ethical issues in relation to gender, confidence about ethical knowledge, 
nationality, seniority, training site, and private or government hospitals academic and nonacademic. 
Conclusion: Healthcare providers in Riyadh hospitals face multiple ethical challenges. In addition to improvement in ethics 
knowledge through educational program among healthcare professional, there is a valid need for healthcare professionals and 
other sectors within society to engage in serious and continuous dialogue to address these issues and propose recommendations.
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Table 1 | Demographic characteristics and knowledge about ethics

N (%)

Gender
Female 135 (29.7)
Male 320 (70.3)

Saudi nationality
Yes 361 (82.0)

Religion
Muslim 425 (98.8)

Location of training/education
Local 327 (71.9)
International 128 (28.1)

Current position
Consultants 109 (23.9)
Associate/Assistant consultant (Senior Registrar/Registrar) 94 (20.7)
Resident/Fellow 252 (55.4)

Primary practice site
Hospital 406 (89.2)
Clinics 49 (10.8)

Admitting hospital
Government/teaching 345 (75.8)
Non-government (private) 110 (24.2)

Participant specialties
Medical specialties 160 (35.2)
Surgical specialties 105 (23.1)
General/family medicine 137 (30.1)
Others 54 (11.6)

Knowledge about ethics
Through medical college curriculum 347 (76.2)
Attended ethics conference/courses 119 (26.1)
Self-teaching 270 (59.3)

Confident about handling ethical issues in medical practice?
Confident 357 (78.5)

Availability of ethics committee in your hospital
Yes 335 (73.6)

Have you ever referred a case to an ethics committee
Yes 54 (11.8)

Table 2 | Top ethical issues facing healthcare providers

Rank Top ethical issue as ranked by participants N (%)

1 Disagreement among patients/family and healthcare 
professionals about treatment decision

414 (91)

2 Patient disagreement with decision made by professional 382 (84)
3 Treating patients with impaired or uncertain decision 

making
359 (79)

4 Conflict with administration policies and procedures 350 (77)
5 Scarcity of resources in the clinic 372 (72)
6 Making decisions about life-sustaining treatment or 

do-not-resuscitate order
309 (68)

7 Uncertainty whether to disclose diagnosis to the 
patient/delivering “bad news”

304 (67)

8 Handling end-of-life issues in general 300 (66)
9 Conflict on the appropriateness deciding on a “no code 

status” with family or colleagues
295 (65)

10 Improperly taken informed consent 287 (63)

was considered consent to participate. This study was approved by 
King Abdullah International Medical Research Center Institutional 
Review Board (SP/17/137//R). We distributed 600 questionnaires, 
455 respondents agreed to participate and completed the question-
naires, giving 76% response rate.

The questionnaire was distributed directly to physicians ranked as 
senior residents (third year of training or higher) and consultants 
across six government and three private hospitals in Riyadh. This 
was a convenient sampling by distributing questionnaire directly 
to physicians during general symposia, conferences, and clinics 
between June and December 2017.

The questionnaire consisted of three sections. The first section cov-
ered demographic data including, age, gender, country of origin, 
specialty, religion, years of experience, and type of hospital in 
which the participant works (government or private). The second 
section listed 20 common healthcare ethical issues/dilemmas and 
the participants were asked to rank them as per their frequency 
and importance. The third section requested that participants 
rank the top 10 most common ethical issues and most difficult-to- 
resolve ethical issues or dilemmas that they faced from the listed 20 
common ethical challenges or moral dilemmas.

The list of ethical issues and dilemmas or difficulties generated in 
the questionnaires were established after reviewing published stud-
ies about ethical issues in Saudi Arabia and other countries.

2.1. Data Analysis

The data were entered and analyzed by IBM SPSS (IBM SPSS Statistics 
22; SPSS, Chicago, IL, USA) to measure the frequencies and percent-
ages, and a scoring system was used to assess the most frequent ethical 
issues encountered by healthcare workers according to the following 
scoring system: rare/seldom = 0 points and sometime/often = 1 points. 
We assessed the effect on responses of gender, seniority of physicians, 
practicing in private or government hospitals, nationality, and train-
ing. Chi-square tests were used to assess difference in the proportion 
of respondents who sometimes or often encountered each ethical 
dilemma by demographic and vocational factors. Tests were repeated 
to assess significant differences in confidence in ethical knowledge 
and referral of cases to ethical committees by these factors as well. 
Significance for chi-square tests was set at p < 0.05.

3. RESULTS

A total of 455 participants were analyzed. The mean age of the 
participants was 34.29 ± 10.5 years, females were 29.7%, and mean 
years of practice was 13.0 ± 11.5. Saudi physicians accounted for 
82% of participants. Participants from medical specialties repre-
sented 35.2%, surgical specialties 23.1%, and general and family 
medicine specialties 30.1%. The majority of participants (76.2%) 
received their knowledge of ethics in medical college, 59.3% 
through self-teaching means, and 78.5% felt confident about han-
dling ethical issues in their practice. Ethics committees were avail-
able in 73% of the hospitals and 11.8% of the physicians consulted 
their ethics committees. Other demographics are shown in Table 1.

The most commonly encountered ethical issues were: disagreement 
among patients/family and healthcare professionals about treatment 

decisions (91%), patients’ disagreements with decisions made by 
professionals (84%), treating patients with impaired or uncertain 
decision-making ability (79%), disagreement with administration 
policies and procedures (77%), and other major ethical issues as 
shown in Table 2. Three most important ethical dilemmas listed by 
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participants were DNR, “improperly taken consent”, and “relation-
ship with the drug industry”. The most difficult-to-resolve ethical 
issues were DNR and “handling end-of-life issues”.

Ethical issues commonly seen in practice include: disagreement 
among patients/family and healthcare professionals about treat-
ment decision (91.1%), patient disagreement with decision made 
by professional physicians (84.4%), treating patients with impaired 
or uncertain decision-making ability (79.1%), conflict with admin-
istration policies and procedures (77.3%), scarcity of resources in 
the clinics (72.8%), making decision about life-sustaining treat-
ment or DNR order (67.9%), disclosing the diagnosis or delivering 
“bad news” to the patients (67.4%), and disclosing medical errors 
made by others (66.6%). Other common ethical issues are shown 
in Table 3.

Female physicians were less confident about their knowledge in 
ethics (p = 0.026), had more difficulties handling end-of-life issues 
in general (p = 0.021), making decisions about life-sustaining treat-
ment or a DNR order (p = 0.007), and having conflicts with families 
and colleagues about the appropriateness of “no code status” deci-
sions (p = 0.002). Furthermore, female physicians were less likely to 
disregard formally specified clinical privilege (p = 0.003), to adopt a 
new untested therapy or procedure (p = 0.002), or to have a profes-
sional relationship with the drug industry (p = 0.050). Other vari-
ables are shown in Table 4. 

Saudi physicians state that they are more confident about their 
knowledge in ethics (p = 0.001). Non-Saudi physicians making 
decision about life-sustaining treatment or DNR orders consulted 
with the ethical committees in their hospitals more frequently than 
Saudi physicians (p = 0.001 and 0.009, respectively; Table 5). 

Physicians who received their education and postgraduate train-
ing abroad were confident about their ethics knowledge in medical 
practice (p = 0.001) but had less confidence in making decisions 
about life-sustaining treatment or DNR orders (p = 0.001) and 
referred more cases to the ethics committee (p = 0.002). Also, inter-
national trainees surpassed the requirements for formally specified 
clinical privilege (p = 0.001) or had a professional relationship with 
drug industry (p = 0.001) compared with local trainees (Table 6). 
When we adjusted our analysis as shown in Table 6, no predictor 
was correlated with knowledge about ethics and common ethical 
issues they face in daily (p > 0.05). 

Physicians practicing in private hospitals faced more cases that 
offered unnecessary use of futile therapy (p = 0.003) or premature 
cessation of therapy (p = 0.027), and they had more relationships 
with the pharmaceutical industry compared with physicians work-
ing in government hospitals (p = 0.011). There were no signifi-
cant differences regarding confidence about knowledge in ethics, 
treating incompetent patients, or making decisions regarding DNR 
(Table 7).

Consultants compared with non-consultants had significantly more 
knowledge about ethics, less conflict with family, and were at ease 
in making decisions about DNR or end-of-life issues (p < 0.05).  
Furthermore, consultants compared with non-consultants faced a 
scarcity of resources (p = 0.049), had more relationship with the 
pharmaceutical industry (p = 0.001), and surpassed requirements 
for formally specified clinical privileges (p = 0.007).

4. DISCUSSION

Ethical issues and dilemmas are frequently encountered in daily 
medical practice. The spectrum of these dilemmas varies across 
cultures and specialties [3–8,14]. These issues have an impact on 
physicians by creating moral distress when making or avoiding 
or uncertainty about choosing the appropriate management or 
making the right decision for their patients [3–8].

In this study we found that Saudi healthcare providers face 
important ethical challenges during their daily practice. These 
issues pose challenges to healthcare providers and may cause 
moral distress to physicians and effect on their quality of care. 
The advantage of this study is addressing the real and common 
ethical issues faced in daily practice by physicians. Although these 
challenges have been addressed in the literature as isolated ethi-
cal issues in healthcare, no attempt has ever been made to collate 
and prioritize them in our community [10–12,15–24]. This study 
encompasses a different spectrum of physicians regarding gender, 
different subspecialties, training level, and whether they practiced 
in private or government hospitals. However, it is still limited to 
Riyadh, which may not be generalized to other regions within 
Saudi Arabia or other countries. Ethical issues facing health-
care providers differ from one country to another. For example, 
among European physicians, Hurst et al. [25] reported uncertain 
or impaired decision‐making capacity, disagreement among care-
givers, and limitation of treatment at the end-of-life ethical dif-
ficulties were the most often encountered ethical issues. Among 
Australian physicians, majority reported the most common eth-
ical concerns related to issues of “not for resuscitation orders”, 
the treatment of patients with HIV and AIDS, interprofessional 
conflict, and the allocation of resources [26], whereas discharge 
against medical advice and confidentiality were recognized as 
major ethical issues facing Nigerian physicians [23].

Comparing our results (which concluded that the top three were 
disagreement among patients/family and healthcare professionals, 
treating patients with impaired or uncertain decision-making, and 
conflict with the administration policy) with the only local study 
done by Alkabba et al. [10], which showed the top three ethical 
issues were patients’ rights, equity of resources, and patients’ con-
fidentiality. Disagreement among patients/family and healthcare 
professionals about treatment decisions, handling end-of-life 
issues or DNR decisions, and disclosing the diagnosis were com-
monly reported ethical issues in other countries as well [3,6,9]. 
Small number of physicians (11%) referred consult ethics commit-
tee when faced with ethical dilemma or concerns. DuVal et al. [22] 
reported most of the physicians consult colleagues or discuss with 
patients family when faced with ethical issues rather than consult-
ing ethics committee.

The role of ethical committees in hospitals is not clear and needs 
to be explored in further studies. Although more than two-thirds 
of the hospitals have such committees, only 11% of physicians con-
sulted them. Either the objectives of these committees were not 
clear for physicians or the committee was not actively engaged. 
Ethical committees can engage in helping physicians make deci-
sions in cases of ethical dilemma by promoting ethics discussions, 
education, resolution of dilemmas, and establishing guidelines.



146 A.M. Almoallem et al. / Journal of Epidemiology and Global Health 10(2) 143–152

Table 3 | Common ethical issues in daily practice

N (%)

Disagreement among patients/family and healthcare profes-
sionals about treatment decision
Rare/seldom 34 (8.9)
Sometime/often 346 (91.1)

Patient disagreement with decision made by  
professional physicians
Rare/seldom 59 (15.6)
Sometime/often 319 (84.4)

Treating patients with impaired or uncertain decision-making
Rare/seldom 79 (20.9)
Sometime/often 299 (79.1)

Conflict with administration policies and procedures
Rare/seldom 86 (22.7)
Sometime/often 293 (77.3)

Scarcity of resources in the clinic
Rare/seldom 102 (27.2)
Sometime/often 273 (72.8)

Making decision about life-sustaining treatment or 
do-not-resuscitate order
Rare/seldom 121 (32.1)
Sometime/often 256 (67.9)

Uncertainty whether to disclose diagnosis to the patient/
delivering “bad news”
Rare/seldom 123 (32.6)
Sometime/often 254 (67.4)

Disclosure of medical error by others
Rare/seldom 125 (33.4)
Sometime/often 249 (66.6)

Conflict on the appropriateness deciding on a “no code 
status” with family or colleagues
Rare/seldom 132 (34.8)
Sometime/often 247 (65.2)

Handling end-of-life issues in general
Rare/seldom 128 (34.4)
Sometime/often 244 (65.6)

“Withdrawal” versus “withholding” of therapy
Rare/seldom 130 (34.7)
Sometime/often 245 (65.3)

Disclosure of medical error by yourself
Rare/seldom 137 (36.5)
Sometime/often 238 (63.5)

Improperly taken informed consent
Rare/seldom 136 (36.7)
Sometime/often 235 (63.3)

Uncertainty whether to maintain confidentiality
Rare/seldom 143 (38.2)
Sometime/often 231 (61.8)

Perceived unnecessary use of futile therapy
Rare/seldom 164 (43.5)
Sometime/often 213 (56.5)

Perceived premature cessation of therapy
Rare/seldom 178 (47.6)
Sometime/often 196 (52.4)

Favored care for only some groups of patients above others
Rare/seldom 186 (49.3)
Sometime/often 191 (50.7)

Relationship related to drug industry
Rare/seldom 227 (60.7)
Sometime/often 147 (39.3)

Surpassing formally specified clinical privilege
Rare/seldom 199 (52.9)
Sometime/often 177 (47.1)

Using/adopting a new untested therapy or procedure without 
prior formal arrangement agreed on
Rare/seldom 274 (72.7)
Sometime/often 103 (27.3)

Globally, there is documented shortage in the teaching of ethics 
to undergraduate students and knowledge about ethics issues and 
how to deal with them among practicing physicians [27–30].

The study by DuVal et al. [22] revealed the source of physicians’ 
knowledge about ethics to be through attendance of bioethics 
rounds (53%), attendance at a bioethics conference (55%), and 
serving on an ethics committee (21%). In this study, 76% of respon-
dents received their knowledge in medical college curriculum; this 
is probably because most of them are junior staff and new gradu-
ates, and because there has been more emphasis recently in teaching  
ethics in medical colleges [24].

There are limited studies comparing physicians by gender regarding 
how they handle ethical issues and dilemmas. In our study, female 
physicians expressed concerns regarding making decisions about 
end-of-life issues and DNR, which is probably because female par-
ticipants were less confident about ethical knowledge in their daily 
practice compared with male physicians, and most of the female 
physicians in our study were not consultants and with limited expe-
rience. However, this issue needs to be studied in greater depth to 
determine how much gender affects decisions for handling ethical 
issues and dilemmas in daily practice, and why.

Physicians working in private compared with government hospi-
tals were perceived to unnecessarily use futile therapy and were 
perceived to have premature cessations of therapy. Although 
this sounds contradictory, it is known that not all patients man-
aged at private hospitals are insured, which may entail more 
costs for therapy, and there may be hesitation to proceed with 
more expensive and prolonged therapy, particularly in cases 
that are chronic but not futile, in contrast to patients who are 
insured and may receive unnecessary futile therapy. This is 
documented by Weiner, who revealed that the insured patients 
receive better medical coverage and therefore their physicians 
deal with fewer ethical issues and dilemmas compared with the 
self-paid patients [31].

Our study has a number of limitations. This is a self-report study 
that may lead to under- or over-reporting of ethical difficulties or 
even the priority of ethical issues. However, our results are con-
sistent with other international literature indicating the legitimacy 
of the findings. Also, we did not assess the reasons for such dif-
ficulties that face physicians at different facilities or their level of 
training and experience. The list of top ethical issues and dilemmas 
or difficulties that we generated in our study questionnaire is based 
on reviewing the limited published studies about ethical issues in 
Saudi Arabia and other countries, and is based on the experiences 
and interest in the ethics of investigators. One other limitation: 
we did not assess the influence of religion of physicians regarding 
these ethical issues and dilemmas. Religion and culture of both 
physicians and patients may play a major role in handling ethical 
issues. Studies have shown that religion affects physicians in their 
relationship with patients and their medical decisions, and this 
may ultimately affect treatment decisions [5,32]. In our sample, the 
majority of the patients encountered in practices, as well as treating 
physicians, were Muslims. Also, one of the limitations is that the 
response rate from private hospitals was low due to the fact that 
most private hospitals lacked research infrastructure to review and 
approve our research proposal, and this affected their willingness to 
participate in our study. This study affirms previous national and 
international documented urgent need for continuous education 
on medical ethics specially after graduating from medical schools 
[10,14,27,28,30,33–37]. Our findings indicate that healthcare  
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Table 4 | Knowledge confidence about ethics and common ethical issues they face in daily practice according to gender

Female, N (%) Male, N (%) p-value

How confident are you about your knowledge about ethics in medical practice? Confident/not confident
Confident 107 (72.3) 250 (81.4) 0.026*

Not confident 41 (27.7) 57 (18.6)
Disagreement among patients/family and healthcare professionals about treatment decision

Rare/seldom 10 (9.3) 24 (8.8) 0.86
Sometime/often 97 (90.7) 249 (91.2)

Making decision about life-sustaining treatment or do-not-resuscitate order
Rare/seldom 45 (42.5) 76 (28.0) 0.007*

Sometime/often 61 (57.5) 195 (72.0)
Treating patients with impaired or uncertain decision-making

Rare/seldom 20 (26.7) 57 (19.5) 0.18
Sometime/often 55 (73.3) 235 (80.5)

Conflict on the appropriateness deciding on a “no code status” with family or colleagues
Rare/seldom 50 (46.7) 82 (30.1) 0.002*

Sometime/often 57 (53.3) 190 (69.9)
Handling end-of-life issues in general

Rare/seldom 46 (43.4) 82 (30.8) 0.021
Sometime/often 60 (56.6) 184 (69.2)

Perceived unnecessary use of futile therapy
Rare/seldom 51 (47.7) 113 (41.9) 0.30
Sometime/often 56 (52.3) 157 (58.1)

Perceived premature cessation of therapy
Rare/seldom 55 (51.4) 123 (46.1) 0.35
Sometime/often 52 (48.6) 144 (53.9)

“Withdrawal” versus “Withholding” of therapy
Rare/seldom 39 (36.8) 91 (33.8) 0.587
Sometime/often 67 (63.2) 178 (66.2)

Patient disagreement with decision made by professional “physicians”
Rare/seldom 16 (15.1) 43 (15.8) 0.863
Sometime/often 90 (84.9) 229 (84.2)

Improperly taken informed consent
Rare/seldom 41 (38.7) 95 (35.8) 0.609
Sometime/often 65 (61.3) 170 (64.2)

Uncertainty whether to maintain confidentiality
Rare/seldom 47 (44.3) 96 (35.8) 0.127
Sometime/often 59 (55.7) 172 (64.2)

Uncertainty whether to disclose diagnosis to the patient/delivering “bad news”
Rare/seldom 34 (32.4) 89 (32.7) 0.950
Sometime/often 71 (67.6) 183 (67.3)

Disclosure of medical error by yourself
Rare/seldom 41 (38.7) 96 (35.7) 0.588
Sometime/often 65 (61.3) 173 (64.3)

Disclosure of medical error by others
Rare/seldom 33 (31.1) 92 (34.3) 0.555
Sometime/often 73 (68.9) 176 (65.7)

Conflict with administration policies and procedures
Rare/seldom 31 (29.0) 55 (20.2) 0.067
Sometime/often 76 (71.0) 217 (79.8)

Scarcity of resources in the clinic
Rare/seldom 33 (31.7) 69 (25.5) 0.222
Sometime/often 71 (68.3) 202 (74.5)

Favored care for only some groups of patients above others
Rare/seldom 53 (49.5) 133 (49.3) 0.962
Sometime/often 54 (50.5) 137 (50.7)

Relationship related to drug industry
Rare/seldom 72 (68.6) 155 (57.6) 0.051
Sometime/often 33 (31.4) 114 (42.4)

Surpassing formally specified clinical privilege
Rare/seldom 69 (65.1) 130 (48.1) 0.003*

Sometime/often 37 (34.9) 140 (51.9)
Using/adopting a new untested therapy or procedure without prior formal arrangement agreed on

Rare/seldom 90 (84.1) 184 (68.1) 0.002*

Sometime/often 17 (15.9) 86 (31.9)
*The Chi-square statistic is significant at the 0.05 level.
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Table 5 | Knowledge about ethics and common ethical issues they face in daily practice according to nationality

Saudi, N (%) Non-Saudi, N (%) p-value

How confident are you about your knowledge about ethics in medical practice: confident/not confident
Confident 343 (95.0) 14 (14.9) 0.001*

Not confident 18 (5.0) 80 (85.1)
Have you ever referred a case to an ethics committee? Y/N

Yes 34 (9.4) 18 (22.8) 0.001*

No 327 (90.6) 61 (77.2)
Treating patients with impaired or uncertain decision-making

Rare/seldom 57 (19.5) 20 (26.7) 0.18
Sometime/often 235 (80.5) 55 (73.3)

Disagreement among patients/family and healthcare professionals about treatment decision
Rare/seldom 24 (8.2) 8 (10.5) 0.519
Sometime/often 269 (91.8) 68 (89.5)

Making decision about life-sustaining treatment or do-not-resuscitate order
Rare/seldom 104 (35.7) 15 (20.0) 0.009*

Sometime/often 187 (64.3) 60 (80.0)
Conflict on the appropriateness deciding on a “no code status” with family or colleagues

Rare/seldom 105 (36.0) 22 (28.9) 0.252
Sometime/often 187 (64.0) 54 (71.1)

Handling end-of-life issues in general
Rare/seldom 101 (35.2) 24 (32.4) 0.656
Sometime/often 186 (64.8) 50 (67.6)

Perceived unnecessary use of futile therapy
Rare/seldom 131 (45.0) 29 (38.7) 0.323
Sometime/often 160 (55.0) 46 (61.3)

Perceived premature cessation of therapy
Rare/seldom 144 (50.0) 30 (40.0) 0.123
Sometime/often 144 (50.0) 45 (60.0)

“Withdrawal” versus “withholding” of therapy
Rare/seldom 108 (37.2) 20 (27.0) 0.100
Sometime/often 182 (62.8) 54 (73.0)

Patient disagreement with decision made by professional “physicians”
Rare/seldom 45 (15.4) 12 (16.0) 0.900
Sometime/often 247 (84.6) 63 (84.0)

Improperly taken informed consent
Rare/seldom 100 (35.1) 32 (42.7) 0.226
Sometime/often 185 (64.9) 43 (57.3)

Uncertainty whether to maintain confidentiality
Rare/seldom 109 (37.3) 32 (45.1) 0.230
Sometime/often 183 (62.7) 39 (54.9)

Uncertainty whether to disclose diagnosis to the patient/delivering “bad news”
Rare/seldom 95 (32.8) 26 (34.2) 0.811
Sometime/often 195 (67.2) 50 (65.8)

Disclosure of medical error by yourself
Rare/seldom 107 (36.9) 25 (33.8) 0.619
Sometime/often 183 (63.1) 49 (66.2)

Disclosure of medical error by others
Rare/seldom 96 (33.2) 26 (35.1) 0.755
Sometime/often 193 (66.8) 48 (64.9)

Conflict with administration policies and procedures
Rare/seldom 65 (22.3) 19 (25.0) 0.612
Sometime/often 227 (77.7) 57 (75.0)

Scarcity of resources in the clinic
Rare/seldom 78 (27.0) 21 (28.0) 0.861
Sometime/often 211 (73.0) 54 (72.0)

Favored care for only some groups of patients above others
Rare/seldom 139 (47.6) 43 (58.1) 0.106
Sometime/often 153 (52.4) 31 (41.9)

Relationship related to drug industry
Rare/seldom 183 (63.3) 38 (50.7) 0.046*

Sometime/often 106 (36.7) 37 (49.3)
Surpassing formally specified clinical privilege

Rare/seldom 161 (55.5) 32 (42.7) 0.047*

Sometime/often 129 (44.5) 43 (57.3)
Using/adopting a new untested therapy or procedure without prior formal arrangement agreed on

Rare/seldom 212 (72.9) 54 (72.0) 0.883
Sometime/often 79 (27.1) 21 (28.0)

*The Chi-square statistic is significant at the 0.05 level.
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Table 6 | Knowledge about ethics and common ethical issues they face in daily practice according to nationality, education local vs international

Local, N (%) International, N (%) p-value

How confident are you about your knowledge about ethics in medical practice (confident/not confident)
Confident 244 (74.6) 113 (88.3) 0.001*

Not Confident 83 (25.4) 15 (11.7)
Have you ever referred a case to an ethics committee? Y/N

Yes 29 (8.9) 25 (19.5) 0.002*

No 297 (91.1) 103 (80.5)
Disagreement among patients/family and healthcare professionals about treatment decision

Rare/seldom 25 (9.3) 9 (8.1) 0.713
Sometime/often 244 (90.7) 102 (91.9)

Making decision about life-sustaining treatment or do-not-resuscitate order
Rare/seldom 101 (38.0) 20 (18.0) 0.000*

Sometime/often 165 (62.0) 91 (82.0)
Conflict on the appropriateness deciding on a “no code status” with family or colleagues

Rare/seldom 102 (38.1) 30 (27.0) 0.040*

Sometime/often 166 (61.9) 81 (73.0)
Handling end-of-life issues in general

Rare/seldom 96 (36.6) 32 (29.1) 0.162
Sometime/often 166 (63.4) 78 (70.9)

Perceived unnecessary use of futile therapy
Rare/seldom 124 (46.3) 40 (36.7) 0.089
Sometime/often 144 (53.7) 69 (63.3)

Perceived premature cessation of therapy
Rare/seldom 131 (49.4) 47 (43.1) 0.266
Sometime/often 134 (50.6) 62 (56.9)

“Withdrawal” versus “withholding” of therapy
Rare/seldom 94 (35.2) 36 (33.3) 0.730
Sometime/often 173 (64.8) 72 (66.7)

Patient disagreement with decision made by professional “physicians”
Rare/seldom 39 (14.5) 20 (18.3) 0.350
Sometime/often 230 (85.5) 89 (81.7)

Improperly taken informed consent
Rare/seldom 92 (34.7) 44 (41.5) 0.220
Sometime/often 173 (65.3) 62 (58.5)

Uncertainty whether to maintain confidentiality
Rare/seldom 98 (37.0) 45 (41.3) 0.436
Sometime/often 167 (63.0) 64 (58.7)

Uncertainty whether to disclose diagnosis to the patient/delivering “bad news”
Rare/seldom 88 (33.0) 35 (31.8) 0.830
Sometime/often 179 (67.0) 75 (68.2)

Disclosure of medical error by yourself
Rare/seldom 105 (39.3) 32 (29.6) 0.077
Sometime/often 162 (60.7) 76 (70.4)

Disclosure of medical error by others
Rare/seldom 92 (34.6) 33 (30.6) 0.454
Sometime/often 174 (65.4) 75 (69.4)

Conflict with administration policies and procedures
Rare/seldom 63 (23.5) 23 (20.7) 0.556
Sometime/often 205 (76.5) 88 (79.3)

Scarcity of resources in the clinic
Rare/seldom 79 (29.7) 23 (21.1) 0.089
Sometime/often 187 (70.3) 86 (78.9)

Favored care for only some groups of patients above others
Rare/seldom 129 (48.3) 57 (51.8) 0.536
Sometime/often 138 (51.7) 53 (48.2)

Relationship related to drug industry
Rare/seldom 177 (66.8) 50 (45.9) 0.000*

Sometime/often 88 (33.2) 59 (54.1)
Surpassing formally specified clinical privilege

Rare/seldom 155 (58.3) 44 (40.0) 0.001*

Sometime/often 111 (41.7) 66 (60.0)
Using/adopting a new untested therapy or procedure without prior formal arrangement agreed

Rare/seldom 198 (74.2) 76 (69.1) 0.316
Sometime/often 69 (25.8) 34 (30.9)

*The chi-square statistic is significant at 0.05 level.
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Table 7 | Knowledge about ethics and common ethical issues they face in daily practice according to private and government hospitals

Government, N (%) Private, N (%) p-value

How confident are you about your knowledge about ethics in medical practice: 455
Confident 267 (77.4) 90 (81.8) 0.33
Not confident 78 (22.6) 20 (18.8)

Have you ever referred a case to an ethics committee?
Yes 39 (11.3) 15 (13.6) 0.517
No 305 (88.7) 95 (86.4)

Treating patients with impaired or uncertain decision-making
Rare/seldom 151 (39.9) 51 (13.5) 0.66
Sometimes/often 135 (35.7) 41 (10.8)

Disagreement among patients/family and healthcare professionals about treatment decision
Rare/seldom 25 (8.7) 9 (9.7) 0.777
Sometime/often 262 (91.3) 84 (90.3)

Making decision about life-sustaining treatment or do-not-resuscitate order
Rare/seldom 95 (33.3) 26 (28.3) 0.365
Sometime/often 190 (66.7) 66 (71.7)

Conflict on the appropriateness deciding on a “no code status” with family or colleagues
Rare/seldom 99 (34.6) 33 (35.5) 0.879
Sometime/often 187 (65.4) 60 (64.5)

Handling end-of-life issues in general
Rare/seldom 98 (34.9) 30 (33.0) 0.739
Sometime/often 183 (65.1) 61 (67.0)

Perceived unnecessary use of futile therapy
Rare/seldom 136 (47.9) 28 (30.1) 0.003
Sometime/often 148 (52.1) 65 (69.9)

Perceived premature cessation of therapy
Rare/seldom 143 (50.9) 35 (37.6) 0.027
Sometime/often 138 (49.1) 58 (62.4)

“Withdrawal” versus “withholding” of therapy
Rare/seldom 100 (35.3) 30 (32.6) 0.633
Sometime/often 183 (64.7) 62 (67.4)

Patient disagreement with decision made by professional “physicians”
Rare/seldom 47 (16.4) 12 (13.0) 0.436
Sometime/often 239 (83.6) 80 (87.0)

Improperly taken informed consent
Rare/seldom 105 (37.8) 31 (33.3) 0.436
Sometime/often 173 (62.2) 62 (66.7)

Uncertainty whether to maintain confidentiality
Rare/seldom 105 (37.0) 38 (42.2) 0.732
Sometime/often 179 (63.0) 52 (57.8)

Uncertainty whether to disclose diagnosis to the patient/delivering “bad news”
Rare/seldom 94 (33.1) 29 (31.2) 0.732
Sometime/often 190 (66.9) 64 (68.8)

Disclosure of medical error by yourself
Rare/seldom 104 (36.9) 33 (35.5) 0.808
Sometime/often 178 (63.1) 60 (64.5)

Disclosure of medical error by others
Rare/seldom 96 (34.2) 29 (31.2) 0.597
Sometime/often 185 (65.8) 64 (68.8)

Conflict with administration policies and procedures
Rare/seldom 68 (23.8) 18 (19.4) 0.377
Sometime/often 218 (76.2) 75 (80.6)

Scarcity of resources in the clinic
Rare/seldom 76 (26.9) 26 (28.3) 0.792
Sometime/often 207 (73.1) 66 (71.7)

Favored care for only some group of patients above others
Rare/seldom 140 (49.3) 46 (49.5) 0.978
Sometime/often 144 (50.7) 47 (50.5)

Relationship related to drug industry
Rare/seldom 181 (64.4) 46 (49.5) 0.011*

Sometime/often 100 (35.6) 47 (50.5)
Surpassing formally specified clinical privilege

Rare/seldom 152 (53.7) 47 (50.5) 0.595
Sometime/often 131 (46.3) 46 (49.5)

Using/adopting a new untested therapy or procedure without prior formal arrangement agreed on
Rare/seldom 206 (72.3) 68 (73.9) 0.760
Sometime/often 79 (27.7) 24 (26.1)

*The chi-square statistic is significant at 0.05 level.
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providers need more teaching and training in practical ethical 
dilemmas to face them in their daily practice. Similarly, in a study 
from USA, it was reported that medical students and residents sup-
ported ethics teaching initiatives in various topics using clinically 
based teaching rather than theoretical ethics narratives [22].

5. CONCLUSION

Saudi healthcare providers face important ethical challenges 
during their daily practice. These issues pose challenges to health-
care providers and may cause moral distress to physicians. We 
recommend further study of ethical issues specific to each spe-
cialty as they differ in their environment and perception of ethical 
dilemmas. Furthermore, medical colleges and residency training 
programs should act in response to these issues and prepare their 
students to deal with these dilemmas, as they are the future for 
healthcare workers.

CONFLICTS OF INTEREST

The authors declare they have no conflicts of interest.

AUTHORS’ CONTRIBUTION

AMA, MAA, YHA and HA participated in the study concepts, 
design of the study, developing the questionnaires, and data 
acquisition and entry. YHA and AEA contributed in data analy-
sis and statistical analysis of the data. HA, Al-Shaikh A, AlHarbi 
A and SB participated in the intellectual content, reviewing and 
summarizing the published literature search, clinical studies, 
outlining the result themes and manuscript preparation, manu-
script editing, and manuscript review. YHA takes the responsi-
bility of the integrity of the work as a whole and he is the point 
of correspondence.

ACKNOWLEDGMENT

We thank Prof Abdullah Sayyari and Prof Abdulaziz Algabaa in 
reviewing and editing our manuscript.

REFERENCES

[1] Gracia D. The intellectual basis of bioethics in Southern European 
countries. Bioethics 1993;7;97–107.

[2] Ong WY, Yee CM, Lee A. Ethical dilemmas in the care of cancer 
patients near the end of life. Singapore Med J 2012;53;11–16. 

[3] Gaudine A, LeFort SM, Lamb M, Thorne L. Clinical ethical con-
flicts of nurses and physicians. Nurs Ethics 2011;18;9–19.

[4] Georges JJ, Grypdonck M. Moral problems experienced by 
nurses when caring for terminally ill people: a literature review. 
Nurs Ethics 2002;9;155–78.

[5] Hafizi S, Koenig HG, Arbabi M, Pakrah M, Saghazadeh A. 
Attitudes of Muslim physicians and nurses toward religious 
issues. J Relig Health 2014;53;1374–81.

[6] Hurst SA, Perrier A, Pegoraro R, Reiter-Theil S, Forde R, Slowther 
AM, et al. Ethical difficulties in clinical practice: experiences of 
European doctors. J Med Ethics 2007;33;51–7.

[7] Walker RM, Miles SH, Stocking CB, Siegler M. Physicians’ and 
nurses’ perceptions of ethics problems on general medical ser-
vices. J Gen Intern Med 1991;6;424–9.

[8] Leslie K. Physicians’ Top 20 Ethical Dilemmas - Survey Results. 
Medscape; 2012. Available from: https://www.medscape.com/fea-
tures/slideshow/public/ethical-dilemmas (accessed January 1, 2019).

[9] Breslin JM, MacRae SK, Bell J, Singer PA; University of Toronto 
Joint Centre for Bioethics Clinical Ethics Group. Top 10 health 
care ethics challenges facing the public: views of Toronto bioeth-
icists. BMC Med Ethics 2005;6;E5.

[10] Alkabba AF, Hussein GMA, Albar AA, Bahnassy AA, Qadi 
M. The major medical ethical challenges facing the public and 
healthcare providers in Saudi Arabia. J Family Community Med 
2012;19;1–6.

[11] Amoudi AS, Albar MH, Bokhari AM, Yahya SH, Merdad AA. 
Perspectives of interns and residents toward do-not-resuscitate 
policies in Saudi Arabia. Adv Med Educ Pract 2016;7;165–70.

[12] Bin-Saeed KS. Attitudes of nurses towards ethical issues and their 
attributes in Saudi hospitals. Saudi Med J 1999;20;189–96.

[13] Saeed KS. How physician executives and clinicians perceive ethi-
cal issues in Saudi Arabian hospitals. J Med Ethics 1999;25;51–6.

[14] Yousuf RM, Fauzi AR, How SH, Rasool AG, Rehana K. Awareness, 
knowledge and attitude toward informed consent among doc-
tors in two different cultures in Asia: a cross-sectional compar-
ative study in Malaysia and Kashmir, India. Singapore Med J 
2007;48;559–65.

[15] Babgi A. Legal issues in end-of-life care: perspectives from Saudi 
Arabia and United States. Am J Hosp Palliat Care 2009;26;119–27.

[16] Chamsi-Pasha H, Albar MA. Ethical dilemmas at the end of life: 
Islamic perspective. J Relig Health 2017;56;400–10.

[17] Aldawood AS, Alsultan M, Arabi YM, Baharoon SA, 
Al-Qahtani S, Haddad SH, et al. End-of-life practices in a ter-
tiary intensive care unit in Saudi Arabia. Anaesth Intensive 
Care 2012;40;137–41.

[18] Baharoon SA, Al-Jahdali HH, Al-Sayyari AA, Tamim H, Babgi Y, 
Al-Ghamdi SM. Factors associated with decision-making about 
end-of-life care by hemodialysis patients. Saudi J Kidney Dis 
Transpl 2010;21;447–53. 

[19] Al-Jahdali HH, Bahroon S, Babgi Y, Tamim H, Al-Ghamdi SM, 
Al-Sayyari AA. Advance care planning preferences among dialy-
sis patients and factors influencing their decisions. Saudi J Kidney 
Dis Transpl 2009;20;232–9.

[20] Lo B, Schroeder SA. Frequency of ethical dilemmas in a medical 
inpatient service. Arch Intern Med 1981;141;1062–4.

[21] Betancourt JR, Green AR, Carrillo JE. The challenges of cross- 
cultural healthcare—diversity, ethics, and the medical encounter. 
Bioethics Forum 2000;16;27–32.

[22] DuVal G, Clarridge B, Gensler G, Danis M. A national survey 
of U.S. internists’ experiences with ethical dilemmas and ethics 
consultation. J Gen Intern Med 2004;19;251–8.

[23] Fadare JO, Desalu OO, Jemilohun AC, Babatunde OA. Knowledge 
of medical ethics among Nigerian medical doctors. Niger Med J 
2012;53;226–30.

[24] Al-Haqwi AI, Al-Shehri AM. Medical students’ evaluation of 
their exposure to the teaching of ethics. J Family Community 
Med 2010;17;41–5.

https://doi.org/10.1111/j.1467-8519.1993.tb00276.x
https://doi.org/10.1111/j.1467-8519.1993.tb00276.x
https://www.ncbi.nlm.nih.gov/pubmed/22252176
https://www.ncbi.nlm.nih.gov/pubmed/22252176
https://doi.org/10.1177/0969733010385532
https://doi.org/10.1177/0969733010385532
https://doi.org/10.1191/0969733002ne495oa
https://doi.org/10.1191/0969733002ne495oa
https://doi.org/10.1191/0969733002ne495oa
https://doi.org/10.1007/s10943-013-9730-1
https://doi.org/10.1007/s10943-013-9730-1
https://doi.org/10.1007/s10943-013-9730-1
https://doi.org/10.1136/jme.2005.014266
https://doi.org/10.1136/jme.2005.014266
https://doi.org/10.1136/jme.2005.014266
https://doi.org/10.1007/bf02598164
https://doi.org/10.1007/bf02598164
https://doi.org/10.1007/bf02598164
http://https://www.medscape.com/features/slideshow/public/ethical-dilemmas
http://https://www.medscape.com/features/slideshow/public/ethical-dilemmas
https://doi.org/10.1186/1472-6939-6-5
https://doi.org/10.1186/1472-6939-6-5
https://doi.org/10.1186/1472-6939-6-5
https://doi.org/10.1186/1472-6939-6-5
https://doi.org/10.4103/2230-8229.94003
https://doi.org/10.4103/2230-8229.94003
https://doi.org/10.4103/2230-8229.94003
https://doi.org/10.4103/2230-8229.94003
https://doi.org/10.2147/AMEP.S99441
https://doi.org/10.2147/AMEP.S99441
https://doi.org/10.2147/AMEP.S99441
https://www.ncbi.nlm.nih.gov/pubmed/27605145
https://www.ncbi.nlm.nih.gov/pubmed/27605145
https://doi.org/10.1136/jme.25.1.51
https://doi.org/10.1136/jme.25.1.51
https://www.ncbi.nlm.nih.gov/pubmed/17538757
https://www.ncbi.nlm.nih.gov/pubmed/17538757
https://www.ncbi.nlm.nih.gov/pubmed/17538757
https://www.ncbi.nlm.nih.gov/pubmed/17538757
https://www.ncbi.nlm.nih.gov/pubmed/17538757
https://doi.org/10.1177/1049909108330031
https://doi.org/10.1177/1049909108330031
https://doi.org/10.1007/s10943-016-0181-3
https://doi.org/10.1007/s10943-016-0181-3
https://doi.org/10.1177/0310057X1204000116
https://doi.org/10.1177/0310057X1204000116
https://doi.org/10.1177/0310057X1204000116
https://doi.org/10.1177/0310057X1204000116
https://www.ncbi.nlm.nih.gov/pubmed/20427867
https://www.ncbi.nlm.nih.gov/pubmed/20427867
https://www.ncbi.nlm.nih.gov/pubmed/20427867
https://www.ncbi.nlm.nih.gov/pubmed/20427867
https://www.ncbi.nlm.nih.gov/pubmed/19237810
https://www.ncbi.nlm.nih.gov/pubmed/19237810
https://www.ncbi.nlm.nih.gov/pubmed/19237810
https://www.ncbi.nlm.nih.gov/pubmed/19237810
https://www.ncbi.nlm.nih.gov/pubmed/7247591
https://www.ncbi.nlm.nih.gov/pubmed/7247591
https://www.ncbi.nlm.nih.gov/pubmed/12528728
https://www.ncbi.nlm.nih.gov/pubmed/12528728
https://www.ncbi.nlm.nih.gov/pubmed/12528728
https://doi.org/10.1111/j.1525-1497.2004.21238.x
https://doi.org/10.1111/j.1525-1497.2004.21238.x
https://doi.org/10.1111/j.1525-1497.2004.21238.x
https://doi.org/10.4103/0300-1652.107600
https://doi.org/10.4103/0300-1652.107600
https://doi.org/10.4103/0300-1652.107600
https://doi.org/10.4103/1319-1683.68788
https://doi.org/10.4103/1319-1683.68788
https://doi.org/10.4103/1319-1683.68788


152 A.M. Almoallem et al. / Journal of Epidemiology and Global Health 10(2) 143–152

[25] Hurst SA, Hull SC, DuVal G, Danis M. How physicians 
face ethical difficulties: a qualitative analysis. J Med Ethics 
2005;31;7–14.

[26] McNeill PM, Walters JD, Webster IW. Ethical issues in Australian 
hospitals. Med J Aust 1994;160;63–5. 

[27] Brooks L, Bell D. Teaching, learning and assessment of medical 
ethics at the UK medical schools. J Med Ethics 2017;43;606–12.

[28] Brogen AS, Rajkumari B, Laishram J, Joy A. Knowledge and 
attitudes of doctors on medical ethics in a teaching hospital, 
Manipur. Indian J Med Ethics 2009;6;194–7.

[29] Coughlin MD, Watts J. A descriptive study of healthcare ethics 
consultants in Canada: results of a national survey. HEC Forum 
1993;5;144–64.

[30] Walrond ER, Jonnalagadda R, Hariharan S, Moseley HS. 
Knowledge, attitudes and practice of medical students at the Cave 
Hill Campus in relation to ethics and law in healthcare. West 
Indian Med J 2006;55;42–7.

[31] Weiner S. I can’t afford that!: dilemmas in the care of the unin-
sured and underinsured. J Gen Intern Med 2001;16;412–18.

[32] Seale C. The role of doctors’ religious faith and ethnicity in taking 
ethically controversial decisions during end-of-life care. J Med 
Ethics 2010;36;677–82.

[33] Mobeireek AF, al-Kassimi FA, al-Majid SA, al-Shimemry A. 
Communication with the seriously ill: physicians’ attitudes in 
Saudi Arabia. J Med Ethics 1996;22;282–5.

[34] Fayez R, Nawwab A, Al-Jahdali H, Baharoon S, Binsalih S, Al 
Sayyari A. Negative ethical behaviors in Saudi hospitals: how 
prevalent are they perceived to be? - Statement agreement study. 
Avicenna J Med 2013;3;57–62.

[35] Dickenson DL. Are medical ethicists out of touch? Practitioner 
attitudes in the US and UK towards decisions at the end of life. 
J Med Ethics 2000;26;254–60.

[36] Shiraz B, Shamim MS, Shamim MS, Ahmed A. Medical ethics in 
surgical wards: knowledge, attitude and practice of surgical team 
members in Karachi. Indian J Med Ethics 2005;2;94–6.

[37] Sorta-Bilajac I, Baždarić K, Brozović B, Agich GJ. Croatian physi-
cians’ and nurses’ experience with ethical issues in clinical prac-
tice. J Med Ethics 2008;34;450–5.

https://doi.org/10.1136/jme.2003.005835
https://doi.org/10.1136/jme.2003.005835
https://doi.org/10.1136/jme.2003.005835
https://www.ncbi.nlm.nih.gov/pubmed/8309370
https://www.ncbi.nlm.nih.gov/pubmed/8309370
https://doi.org/10.1136/medethics-2015-103189
https://doi.org/10.1136/medethics-2015-103189
https://doi.org/10.20529/IJME.2009.066
https://doi.org/10.20529/IJME.2009.066
https://doi.org/10.20529/IJME.2009.066
https://doi.org/10.1007/bf01463890
https://doi.org/10.1007/bf01463890
https://doi.org/10.1007/bf01463890
https://www.ncbi.nlm.nih.gov/pubmed/16755819
https://www.ncbi.nlm.nih.gov/pubmed/16755819
https://www.ncbi.nlm.nih.gov/pubmed/16755819
https://www.ncbi.nlm.nih.gov/pubmed/16755819
https://doi.org/10.1046/j.1525-1497.2001.016006412.x
https://doi.org/10.1046/j.1525-1497.2001.016006412.x
https://doi.org/10.1136/jme.2010.036194
https://doi.org/10.1136/jme.2010.036194
https://doi.org/10.1136/jme.2010.036194
https://doi.org/10.1136/jme.22.5.282
https://doi.org/10.1136/jme.22.5.282
https://doi.org/10.1136/jme.22.5.282
https://doi.org/10.4103/2231-0770.118458
https://doi.org/10.4103/2231-0770.118458
https://doi.org/10.4103/2231-0770.118458
https://doi.org/10.4103/2231-0770.118458
https://doi.org/10.1136/jme.26.4.254
https://doi.org/10.1136/jme.26.4.254
https://doi.org/10.1136/jme.26.4.254
https://www.ncbi.nlm.nih.gov/pubmed/16276659
https://www.ncbi.nlm.nih.gov/pubmed/16276659
https://www.ncbi.nlm.nih.gov/pubmed/16276659
https://doi.org/10.1136/jme.2007.021402
https://doi.org/10.1136/jme.2007.021402
https://doi.org/10.1136/jme.2007.021402

