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Awareness of World Health Organization methicillin-
resistant Staphylococcus aureus guidelines at 
Alexandria University hospitals
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ABSTRACT This cross-sectional study aimed to assess knowledge of routes of transmission, awareness of MRSA 
control guidelines and reasons for non-adherence to guidelines among medical staff at Alexandria University 
hospitals. A random sample of 158 physicians and 47 nurses answered a self-administered questionnaire. Overall 
awareness of MRSA control guidelines was 67.3%, and nurses were significantly more aware than physicians 
(91.5% versus 60.1%). The lowest awareness level was among anaesthesiologists; only 54.4% knew the correct 
transmission routes. Among medical staff overall, 70.0% accepted the necessity of screening measures for high-
risk patients and 35.8% of doctors accepted the use of the same pair of gloves when caring for different body sites 
on an individual patient. Lack of resources was the most common justification for suboptimum adherence. The 
study showed low awareness levels of MRSA-related guidelines. 
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الوعي بالدلائل الإرشادية لمنظمة الصحة العالمية حول العنقوديات الذهبية المقاومة للميثيسيلين في مستشفيات جامعة الإسكندرية 
جيرمين سامح سليمان، راندة محمود أبو يوسف، بيشوي فهمي صليب، أحمد محمد المغازي، عادل زكي

بالدلائل  السراية، والمعرفة  الطبيين في مستشفيات جامعة الإسكندرية حول طرق  العاملين  تقييم معارف  إلى  المستعرضة هذه  الخلاصـة: تهدف دراستنا 
الإرشادية لمكافحة العنقوديات الذهبية المقاومة للميثيسيلين، وأسباب عدم الامتثال لتلك الدلائل الإرشادية. وقد شملت العينة العشوائية 158 طبيباً و47 
ممرضة أجابوا على استبيان يدار ذاتياً، وتبينَّ للباحثين أن الوعي الإجمالي بالدلائل الإرشادية لمكافحة العنقوديات الذهبية المقاومة للميثيسيلين يبلغ %67.3، 
وأن الممرضات أكثر وعياً )91.5%( من الأطباء )60.1%(، وكان أخفض مستوى للوعي بين أطباء التخدير، إذ لم يعرف سوى 54.4% منهم طرق السراية 
الصحيحة. وقد تقبَّل 70% من مجمل العاملين الطبيين ضرورة اتخاذ تدابير التحري لدى المرضى المعرضين لاختطار مرتفع، كما تقبَّل 35.8% من الأطباء 
استخدام القفازات ذاتها عند رعاية مواضع مختلفة من الجسم لدى نفس المريض. واتضح أيضاً أن نقص الموارد هو التبرير الأكثر شيوعاً لعدم بلوغ الحد 

القريب من الأمثل في الامتثال. وتظهر الدراسة انخفاض مستوى الوعي بالدلائل الإرشادية حول مكافحة العنقوديات الذهبية المقاومة للميثيسيلين. 

Sensibilisation aux recommandations de l'Organisation mondiale de la Santé sur la lutte contre Staphylococcus 
aureus résistant à la méthicilline dans des hôpitaux universitaires d'Alexandrie

RÉSUMÉ La présente étude transversale visait à évaluer la connaissance des voies de transmission, la sensibilisation 
aux recommandations sur la lutte contre Staphylococcus aureus résistant à la méthicilline et les motifs du non 
respect de ces recommandations par le personnel médical des hôpitaux universitaires d'Alexandrie. Un 
échantillon randomisé de 158 médecins et 47 infirmières ont répondu à un auto-questionnaire. Globalement, la 
sensibilisation aux recommandations sur la lutte contre Staphylococcus aureus résistant à la méthicilline était de 
67,3 %, et le personnel infirmier était beaucoup plus sensibilisé que les médecins (91,5 % contre  60,1 %). Le niveau 
de sensibilisation le plus faible a été retrouvé chez les anesthésistes. Seuls 54,4 % de ces derniers connaissaient les 
voies de transmission correctes. Au sein du personnel médical globalement, 70,0 % avaient accepté la nécessité 
de mesures de dépistage pour les patients à haut risque mais 35,8 % des médecins reconnaissaient utiliser une 
seule paire de gants même lors de soins prodigués sur différents sites corporels d'un même patient. Le manque de 
ressources était la justification la plus fréquente pour le respect insuffisant de ces recommandations. L'étude a mis 
en évidence les faibles niveaux de sensibilisation aux recommandations sur la lutte contre Staphylococcus aureus 
résistant à la méthicilline.
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Introduction

Methicillin-resistant Staphylococcus au-
reus (MRSA) is now a major healthcare-
acquired pathogen, accounting for up to 
40% of staphylococcal infections in de-
veloped countries  [1,2]. Colonization 
occurs by contact with contaminated 
wounds, dressings and inanimate ob-
jects of infected patients, with another 
individual’s colonized intact skin and 
by inhalation of aerosolized droplets 
from chronic nasal carriers [3–5]. Risk 
factors include surgical site infection, 
antibiotic use, prolonged hospitaliza-
tion, intensive care, haemodialysis and 
proximity to others with MRSA coloni-
zation or infection [6–8]. 

The worldwide MRSA prevalence 
varies considerably, from less than 1% 
in Scandinavia  to up  to 40%  in  Japan, 
Israel and elsewhere in Europe [7,9]. In 
a 2007 study on  invasive  isolates  from 
southern and eastern Mediterranean 
countries, the highest proportions of 
MRSA isolates were reported by Jordan, 
Egypt and Cyprus. Egypt reported a rate 
of 52% in comparison with other Medi-
terranean countries such as Lebanon, 
Morocco, Algeria, Tunisia and Malta, 
which  reported  rates  of  12%,  19%, 
45%, 18% and 50% respectively, while 
Jordan and Cyprus reported 56% and 
55% respectively [10]. A 2009 study in 
Alexandria Main University hospitals 
reported that of 100 S. aureus isolates, 71 
were MRSA, mostly from patients in the 
intensive care unit (ICU) [11]. 

Countries that have failed to im-
plement early MRSA surveillance and 
control measures have struggled to 
control MRSA epidemics [12,13]. The 
level of awareness of MRSA infection 
control varies in different countries. 
A study of medical staff in the United 
Kingdom (UK) found that knowledge 
about numerous aspects of MRSA and 
its management was deficient [14]. In 
Switzerland a study of adherence to 
the guideline recommendation of hand 
washing [15] reported only a 48% ad-
herence rate of health care workers [16]. 

To the best of our knowledge, there has 
not been any published study in Egypt 
investigating the level of awareness 
among health care workers on MRSA 
control guideline recommendations. 
Taking this into account, our study 
was developed with to assess the level 
of awareness of health care staff, both 
physicians and nurses, at Alexandria 
University hospitals concerning MRSA 
guideline recommendations, and to 
determine the reasons, if any, for non-
adherence.

Methods

Study setting and sample
The period of data collection of this 
cross-sectional study was from Septem-
ber to November 2010 at both the Main 
University hospital and the Paediatrics 
and Obstetrics hospitals of University of 
Alexandria, serving the public sector of 
the city of Alexandria, Egypt. The units 
where MRSA was expected to be an 
important issue were selected, namely: 
the general ICU, the paediatric ICU 
(PICU) and neonatal ICU (NICU), 
the pulmonology medicine depart-
ment, the anaesthesiology department, 
the cardiothoracic surgery department 
and the coronary care unit (CCU). 
The units  totalled  200  beds  and  the 
total number of medical staff working 
in  these units was 192 physicians and 
75 registered nurses (graduates of the 
faculty of nursing). Nurses who had 
graduated from the school of nursing, 
whose education was in Arabic, did not 
meet the eligibility requirements for a 
survey conducted in English. Depart-
ment heads were informed of the study 
prior to data collection. A random sam-
ple of physicians and registered nurses 
working in the different selected units 
were asked to participate in the study. 

Those who agreed to complete the 
questionnaire included a total of 158 
physicians and 47 registered nurses. 
A pilot  study of 25 medical  staff per-
sonnel was conducted to ensure 

comprehension and clarity of the ques-
tions prior to questionnaire administra-
tion.

Data collection
Each participant was asked to complete 
the pre-tested, self-administered ques-
tionnaire, which included demographic 
data such as age, sex, year of graduation, 
and the unit where he/she worked. The 
investigator was present to answer any 
questions. 

Initially, using multiple choice ques-
tions the questionnaire inquired about 
knowledge about routes of transmis-
sion and the most important risk factor 
for MRSA infection. Concerning each 
individual’s awareness about the pres-
ence of MRSA guidelines, participants 
were asked: “Have you heard of any 
guidelines on MRSA and can you men-
tion any?” Medical staff aware of the 
existence of at least one guideline and 
able to provide at least one source was 
deemed “aware”; otherwise “not aware”. 
Those who were not aware of these 
guidelines did not complete the sec-
ond part of the questionnaire regarding 
guideline recommendations.

Regarding their detailed knowledge 
of the guideline recommendations, 
each of the World Health Organiza-
tion (WHO), recommendations was 
transformed into a true/false question, 
and the responses were classified as 
“correct” or “incorrect” [17]. 

In the final part of the survey, medi-
cal staff was asked in an open question 
format to mention their justification(s) 
for non-adherence (if any) to MRSA 
control recommendations in their units. 
The questionnaire ended by enquir-
ing about methods by which they kept 
themselves updated on guidelines. 

Statistical analysis
The data were analysed using SPSS, 
version 15.0. Frequency distributions 
presenting percentages of different 
groups of health care professionals 
interviewed regarding MRSA control 
guidelines were tabulated. Differences 
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between percentages of physicians and 
nurses who gave correct answers for 
questions covering awareness of guide-
lines and guideline recommendations 
were tested using the chi-squared test. 
For all statistical analyses, the level of 
significance was set at P < 0.05. 

Results

Table 1 shows the distribution of 
respondents (158 physicians and 47 
registered nurses) across the different 
departments. The mean age of the 205 
respondents was 32 (SD 7) years; 99 
(48.3%) were males and 109 (51.7%) 
females

Knowledge about MRSA 
routes of transmission
Table 2 shows the respondents' aware-
ness of MRSA routes of transmission 
and main risk factor for MRSA infec-
tion in the different units. There was no 
significant difference between nurses 
and physicians in their awareness of 
MRSA routes of transmission (57.4% 
vs 54.5% respectively, P  >  0.05)  but  
significantly more nurses were aware 
of the main risk factor (23.4% vs 20.3% 
respectively, P < 0.05). This was particu-
larly evident in the general ICU, CCU 
and pulmonology departments. In the 
general ICU 65.2% nurses versus 61.2% 
of physicians correctly identified MRSA 
transmission routes, namely airborne 
mechanisms, contaminated surfaces 
and skin contact. In the CCU, 60.0% of 

nurses were aware of the correct MRSA 
transmission routes, while 55.6% of 
physicians identified them. Likewise, 
40.0%  of  pulmonology  nurses  knew 
how MRSA is transmitted, while only 
29.2% of pulmonology physicians knew 
these routes.

Awareness of MRSA guidelines 
Medical staff in the NICU and PICU 
overall showed an 85.7% awareness 
rate of the MRSA guidelines. This was 
the highest rate reported from the 
departments. The general ICU also 
demonstrated a relatively high rate of 
awareness (73.3%). In contrast, the rate 
of guideline awareness was only 45.0% 
in the anaesthesiology department (Ta-
ble 3). In each unit, the rate of awareness 
of nurses was higher than that of physi-
cians, and overall 91.5% of nurses and 
60.1% of physicians were aware of  the 
guidelines (P > 0.001).

One section of the questionnaire 
was dedicated specifically to the level of 
awareness on MRSA guideline recom-
mendations. Notably, 90.7% of nurses 
and 60.0% of physicians were aware of 
the importance of screening measures 
to detect early cases and implement 
appropriate precautions (P  < 0.001). 
Similarly, 100% of nurses and 90.5% of 
physicians knew that the detection of 
cases is mandatory, especially if there 
is referral from another hospital (P < 
0.05).  Concerning  treatment  issues, 
86.0%  of  the  nurses  acknowledged 
that airborne precautions should be 
implemented when caring for a patient 

with MRSA pneumonia, while 68.4% 
of physicians responded similarly (P < 
0.05) (Table 4). 

More nurses  (83.7%)  than physi-
cians (64.2%) acknowledged that using 
only one pair of gloves for each patient 
when caring for more than one body 
site is inadequate procedure (P < 0.05). 
However, 9.3% of nurses and 16.8% of 
physicians accepted the protocol that 
the utilization of gloves renders hand-
washing optional after the care of the 
patient, according to the severity of the 
patient’s condition (P > 0.05) (Table 
4). 

The 3 most common  justifications 
given by medical staff for suboptimum 
adherence to MRSA guideline im-
plementation were: lack of resources 
(58.2%), lack of staff awareness (32.9%) 
and non-compliance/negligence 
(20.3%).

Clinicians used a myriad of sources 
for learning about and continuing to be 
updated on MRSA guidelines, namely 
the Internet  in general (23.8%), UpTo-
Date  (20.7%),  peers  (16.1%),  books, 
journals, Medscape , pharmaceutical 
pamphlets and tutors.

Discussion

To the best of our knowledge, this is the 
first study in Egypt to assess the aware-
ness level of MRSA guidelines, common 
routes of transmission and the most 
important guideline recommendations 

Table 1 Distribution of the study respondents across different hospital departments

Hospital unit Physicians
(n = 158)

Nurses
(n = 47)

Total
(n = 205)

No. No. No. %

Anaesthesiology 20 n/a 20 9.8

Cardiothoracic surgery 13 2 15 7.3

Coronary care unit 18 5 23 11.2

General intensive care unit 67 23 90 43.9

Pulmonology medicine 24 5 29 14.1

Neonatal and paediatric intensive care units 16 12 28 13.7

n/a = not applicable.
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among health care workers at Alexan-
dria University hospitals. Although the 
study included only hospital depart-
ments in which MRSA was considered 
a major potential infectious threat, the 
general awareness level towards MRSA 
guidelines was unexpectedly low 
(67.3%). Only 20.3% of physicians and 
23.4% of nurses correctly identified the 
most important risk factor for infection, 
i.e. open skin wounds. Similarly, the cor-
rect main routes of transmission were 
identified by slightly more than half of 
the medical staff (55.0%). The contrast 
between the relatively high rate of 
awareness of MRSA guidelines and the 
low rates of correct answers about risk 
factors and routes of transmission may 
suggest that most of the medical staff 

may hear about the existence of MRSA 
guidelines without actually having ad-
equate, continual access to these guide-
lines. A Swiss study on hand-washing 
compliance revealed the consequences 
of this, in which a lack of awareness of 
the concepts of a procedure can lead 
to failure to perform it correctly [15]. 
Our findings are comparable with a UK 
study, where only 11.5% of medical staff 
correctly identified common risk factors 
for MRSA infection or colonization. 
Moreover,  25.9%  of  their  staff  knew 
the  2 most  common  sites  of MRSA 
infection, namely blood and wound/
skin [14].

Our study showed discrepancies in 
awareness across different hospital de-
partments as well as between physicians 

and nurses. Contrary to popular belief, 
nurses (91.5%) were significantly more 
aware  than physicians  (60.1%) about 
the presence of MRSA guidelines. The 
lowest awareness levels among physi-
cians were found in the CCU and an-
aesthesiology units (33.3% and 45.0% 
respectively), while the highest were in 
the NICU and PICU (75.0%). Among 
the nurses, the lowest awareness was in 
the ICU (82.6%), while 100% in the re-
maining departments were aware. As to 
MRSA recommendations, nurses had 
a significantly higher rate of correct an-
swers compared with physicians about 
the necessity of screening measures as 
a  strategy  for MRSA control  (90.7% 
and 60.0%  respectively). Surprisingly, 
100% of nurses believed in the principle 
of early detection of cases, especially 
those referred from other health care 
facilities, while only 90.5% of physicians 
shared the same belief. Since isolation is 
a pillar of multi-drug resistant infection 
containment, an absolute consensus 
for this protocol was expected from 
medical staff, yet the study revealed that 
8.4% of physicians and 4.7% of nurses 
did not acknowledge this protocol. Rea-
sons behind the higher rates of infection 
knowledge and awareness of MRSA 
management practices among nurses 
compared with physicians should be 
investigated. Differences in the infec-
tion control syllabi at the faculty of 
medicine and faculty of nursing should 

Table 2 Awareness of main transmission routes and most important risk factor for 
methicillin-resistant Staphylococcus aureus (MRSA) infection in different units

Unit Correct MRSA 
transmission routea

Most important risk 
factor for MRSA 

infectionb

No. % correct No. % correct

General intensive care unit 56 62.2 18 20.0

Coronary care unit 13 56.5 4 17.4

Neonatal and paediatric intensive 
care units 18 64.3 8 28.6

Anasthesiology 7 35.0 3 15.0

Cordiothoracic surgery 10 66.7 6 40.0

Internal medicine chest 9 31.0 4 13.8

P-value < 0.05 > 0.05
aCorrect answer: airborne droplets, contaminated surfaces, and skin contact; bCorrect answer: open skin 
wounds. 

Table 3 Awareness of the guidelines on methicillin-resistant Staphylococcus aureus (MRSA) control: comparison of physicians 
and nurses in different hospital units

Hospital unit Total Physicians Nurses P-value

No. in unit % aware No. in unit % aware No. in unit % aware

General intensive care 
unit 90 73.3 67 70.1 23 82.6 > 0.05

Coronary care unit 23 47.8 18 33.3 5 100.0 < 0.01

Neonatal and paediatric 
intensive care units 28 85.7 16 75.0 12 100.0 > 0.05

Anaesthesiology 20 45.0 20 45.0 n/a n/a

Cardiothoracic surgery 15 66.6 13 61.5 2 100.0 > 0.05

Pulmonology 29 62.1 24 54.2 5 100.0 > 0.05

Total 205 67.3 158 60.1 47 91.5 < 0.001

n/a = not applicable.
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be revised as one of the possible reasons. 
According to the UK study, doctors 
were more competent in knowing treat-
ment measures for MRSA patients, 
while nurses excelled in infection con-
trol practices [14]. A similar finding of 
the superior competence in infection 
control of nurses over doctors was in 
the Swiss paper on hand washing com-
pliance  in a  teaching hospital.  In 2834 
observed opportunities for hand wash-
ing, there was a 48% compliance rate, of 
which the non-compliance was higher 
among doctors than nurses [15].

In addition to substantial varia-
tion of responses between physicians 
and nurses, our findings showed that 
individual departments differed con-
siderably on many guideline recom-
mendations, such as the necessity of 
airborne precautions when caring for 
a patient with MRSA pneumonia. The 
pulmonology department valued this 
protocol more than other departments. 

Hence, protocols tailored according 
to the nature of work and the priorities 
of the various departments should be 
designed to ensure efficient protocol 
implementation. This is backed by a 
2005 Dutch study on MRSA protocols 
in which a questionnaire and practical 
tests found that health care workers’ 
knowledge of and attitudes towards 
protocols were adequate, yet they were 
inefficient at applying the protocols in 
their work circumstances, suggesting 
that it is impractical to use one MRSA 
protocol for all hospital staff due to the 
different decisions staff have to take 
according to their respective circum-
stances [18].

Our  study  showed  that  35.8% of 
doctors and 16.3% of nurses considered 
it acceptable to use the same pair of 
gloves when caring for different body 
sites on each individual patient (P > 
0.05). These  low percentages are com-
parable to the Swiss study, where hand 

washing compliance was found to be 
higher for low-risk procedures e.g. after 
wound care, and lower for procedures 
with a high risk of transmission e.g. 11% 
for care between dirty and clean body 
sites and 18% for before respiratory care 
[15].

Health care institutions striving 
for standard infection prophylaxis and 
management practice among their 
specialist as well as non-specialist staff 
members must invest their resources 
in improving generic knowledge of 
staff, as well as familiarizing them with 
the utilization of local guidance [14]. 
About one-third of our medical staff 
mentioned that lack of awareness was 
a cause for non-implementation of 
guidelines. This emphasizes the need 
for workshops and seminars to focus 
on key topic areas as well as issues as-
sumed to be generic and trivial and 
which may therefore be overlooked 
when designing an infection control 

Table 4 Assessment of knowledge of health-care workers on methicillin-resistant Staphylococcus aureus (MSRA) control 
guideline recommendations: comparison of physicians and nurses 

Guideline recommendation Physicians 
(n = 95)

Nurses 
(n = 43)

P-value

No. % correct No. % correct 

Screening of high-risk patients will ensure early detection so that 
appropriate precautions can be implemented 57 60.0 39 90.7 < 0.001

Detection of cases is necessary, especially if they are admitted from 
another hospital 86 90.5 43 100.0 > 0.05

Ward transfers of staff and patients must be minimized 90 94.7 40 93.0 > 0.05

Isolation of infected or colonized patients in a single room or isolation 
unit or cohorting in a larger ward is recommended 87 91.6 41 95.3 > 0.05

Treat patients with MRSA pneumonia with airborne precautions in place 65 68.4 37 86.0 < 0.05

Must not use the same pair of gloves if handling more than one body 
site when caring for an individual patient 61 64.2 36 83.7 < 0.05

Hand washing after contact with infected or colonized patients is 
essential 93 97.9 41 95.3 > 0.05

Use of an antiseptic hand washing agent or alcohol hand-rub or hand 
gel is required 92 96.8 41 95.3 > 0.05

Must wear gloves when attending to patient or when handling MRSA-
contaminated materials 92 96.8 42 97.7 > 0.05

Washing hands after taking off gloves when dealing with patients is not 
optional according to the severity of the patient’s condition 79 83.2 39 90.7 > 0.05

Need to wear a gown or apron when attending to patients or when 
handling contaminated materials 81 85.3 41 95.3 > 0.05

Must ensure that operating surgeons should not perform surgeries until 
declared negative for carriage 62 65.3 30 69.8 > 0.05
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programme. The UK study showed that 
68% of medical staff thought that more 
information was needed within their 
respective departments on the issues 
of MRSA colonization, infection, viru-
lence, risk factors, general management 
and drug treatment, confirming that 
assumptions should not be made about 
adequate knowledge and expertise of 
staff in relation to MRSA [14]. Cabana 
et al’s paper examining reasons why 
physicians do not follow clinical prac-
tice guidelines stated that the first step in 
improving clinicians’ adherence to clini-
cal practical guidelines is the attainment 
of thoroughly competent knowledge 
and attitudes, which culminates in the 
most sustainable change in clinician 
behaviour among all infection control 
strategies [19]. There are 4 critical se-
quential steps of any health education 
programme for ameliorating the be-
haviour of health care workers towards 
adhering to MRSA control guidelines: 
to be aware of the guidelines; to intel-
lectually agree with them; to decide to 
adopt them in provided care; and to 
regularly and properly adhere to these 
guidelines, comprising the awareness-
to-adherence model of clinical guide-
line compliance [20].

Despite the fact  that  MRSA 
guideline implementation by means 
of personal protective equipment and 
hand-washing stations is not costly, the 
most frequent justification given by 

medical staff for non-implementation 
in their departments was the lack of 
resources (58.2%). This  issue needs  to 
be discussed with university hospital 
administrators. 

In the UK study, only 2.3% of inter-
viewees referred solely to the hospital’s 
recommended resource for infection 
management consultation (a pocket-
sized prescribing guide booklet handed 
to all clinicians) [14]. This agrees with 
our study, where clinicians reported 
using a myriad of sources for learning 
about and staying updated on MRSA 
guidelines, such as (in decreasing order 
of frequency) the Internet in general, 
UpToDate, peers, books, journals, Med-
scape, pharmaceutical pamphlets and 
tutors. Hospital administrators and 
medical and nursing faculty staff need 
to develop a multi-specialty educational 
source by taking advantage of the varied 
sources to target key educational needs, 
incorporating them into undergradu-
ate and postgraduate teaching systems 
and integrating them into the clinical 
decision-making of practitioners. 

Some medical staff (17.7%) stressed 
that work overload was a cause for 
decreased compliance with clinical 
guidelines. The Swiss study found that 
hand washing compliance decreases 
with increased patient care intensity 
[15]. This is supported by another study 
claiming that understaffing of wards 
decreases compliance with isolation 

measures [21]. Hospital administrators 
must be approached in order to address 
the demands of health care workers for 
work relief. 

We do not known whether our re-
sults can be generalized to other regions 
or even other health care institutions 
in Egypt, since the infrastructure and 
work organization of individual health 
care institutions influence the knowl-
edge, outlook and attitude of health care 
workers. 

Conclusions

The study showed relatively low lev-
els of awareness of MRSA guidelines 
among health care workers in Alexan-
dria University hospitals. Concerted 
efforts by the hospital management 
administration should be exerted to 
maintain an influential infection control 
team whose responsibility is the rein-
forcement of guideline implementation 
as well as the undertaking of periodic 
health education programmes for both 
the specialist and non-specialist staff 
members of health care institutions. 
Medical professionals must be aware of 
the potential danger of MRSA infection, 
since countries that did not implement 
early MRSA surveillance and control 
measures have struggled to control 
MRSA epidemics. 
Competing interests: None declared.
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The evolving threat of antimicrobial resistance - Options for action

In 2012, WHO launched the book The evolving threat of antimicrobial resistance - Options for action. This publication 
examines the experiences with interventions which address the growing threat of antimicrobial resistance (AMR), 
describes the lessons learnt along the way and highlights the gaps still remaining. It draws attention to areas where 
knowledge is lacking and where urgent action is still needed. 

The aim of the book is to raise awareness about AMR and to stimulate further efforts to meet the recommendations 
outlined in the WHO 2001 Strategy for Containment of AMR and in the 2011 World Health Day policy package. It 
does so by examining the current situation, and setting out what has been done and what could still be done around 
the world, in high-, middle- and low-income countries. While much of what is summarized in this publication is well 
known to the scientific community, yet awareness at the political level is essential, but often lacking. A specific objective 
is therefore to encourage policy-makers and the global community to commit to intensified action against AMR. 

Further information about this and other WHO publications is available at: http://apps.who.int/bookorders/anglais/
home1.jsp
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