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Editorial  
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Approximately 10% of young people aged 12-

24 years suffer with a chronic condition, and most 

of these disorders will persist into adulthood 1,2. The 

age when children are deemed to become adults, at 

least for health purposes, varies from country to 

country: the arbitrary cut-off in Malta was fourteen 

years but, in 2012, this was raised to a more 

realistic sixteen years. Nevertheless, this age is set 

artificially to accommodate health care practices 

and services and does not ‘work’ for all, particularly 

in those cases where adolescents may have 

associated problems of cognitive and developmental 

delay. A rigid cut-off and ‘one-size-fits-all’ 

transition process is unrealistic. Likewise, a totally 

unregulated free-for-all process that is solely 

decided by individual practitioners’ whims is 

equally unworkable. A compromise position is 

required that respects the needs of individual 

adolescents, is cognizant of diverse medical 

conditions and differing time-frames, yet manages 

to accommodate all these variables within the 

prevailing healthcare service. 

 

 

 

The transition process should be designed on 

principles established on evidence-base and best 

practice although, in this regard, this is often 

lacking or of poor quality.2-3 Moreover, few 

countries have well developed policies on 

transition, and fewer still monitor outcomes of such 

a policy.3-4 Yet inadequate or non-existent transition 

is associated with poor measurable outcomes such 

as disease control, compliance, rates of 

hospitalisation, patient satisfaction, and is costly.3-4 

Transition needs to be accessible, practical and, 

ultimately, serves the patient such that a potentially 

difficult stage in their care is both as seamless as 

possible and functionally effective5. The latter can 

translate into better (or, at least, equivalent) quality 

of life, compliance and disease control, as well as 

integration and meaningful contribution to 

society.1,3,5

Patients who may require long term or 

specialised care into adulthood should be identified 

as early as possible (generally by their caring 

paediatric team) and plans toward transition set out
5,6. This can take the form of a systematic formal 

process that is carefully co-ordinated (by a 

designated lead person(s), or team), that would 

require planning and an appropriate set-up, such as 

a dedicated clinic.5-6 Ideally, these would be run 

jointly by both paediatric and adult physicians.3 

Hence, for example, a child with epilepsy in Malta 

could be introduced into this transition set up a year 

or two before their sixteenth birthday, and managed 

jointly for the interim period. Shared care can be 

extended earlier, such that jointly run clinics 

manage children from a much earlier age. In Malta, 

this concept has been pioneered with significant 

success for children with connective tissue diseases, 

whereby adult physicians with an interest in 

childhood rheumatology were invited to set up a 

joint clinic within the Paediatric Outpatient 

Department in 2008. Indeed, this service has now 

been in force in Malta for over ten years, and has 

worked extremely well with all parties benefitting 

from each other’s knowhow. As patients within this 

joint Rheumatology clinic have got older, their care 

has naturally migrated from the paediatric side 
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toward adult colleagues. For these patients, the 

eventual ‘final’ transition at sixteen years to full 

adult care will be barely noticeable, with their 

management organised by physicians whom they 

have known for years. However, what works or is 

possible for Rheumatology where patient numbers 

are small, may be impractical for other specialties, 

and alternative options need to be found.  

Any transition process needs to individualised 

as much as possible, and must involve the patient 

and their family.5 Involvement of community 

services and support from family practitioners and, 

where appropriate, NGOs is crucial to the success 

of this process.1,5,6 Timing may depend on disease-

dependent issues as well as existing healthcare 

services,5 but later transition and in line with social 

changes (e.g. school leaving, or official adulthood 

at 18 years) may be deemed more practical.3 

Transition at some arbitrary, rigid time point, 

particularly during mid-adolescence may be 

detrimental.3,5 

Transition clinics with the entire team present 

may be difficult to create and sustain – yet, to a 

large extent, the template for this already exists in 

Malta in the form of visiting consultant clinics 

(VCC). These have been established for more than 

two decades in both Paediatrics and adult domains. 

With a little extra organisation, part of the VCC can 

be allocated to transition patients who can be seen 

by both respective visiting and local teams 

simultaneously. Indeed, this has been successfully 

introduced for several years in the paediatric 

respiratory VCC, in the main focusing on 

adolescents with cystic fibrosis, but the model is 

easily transferable to other conditions. The 

disadvantage with VCCs is that they occur 

infrequently and, for some patients, a more regular 

review may be required. The Grown Up Congenital 

Heart (GUCH) Disease model 7 established in 

Malta in is another extremely successful format of 

transitional care where multidisciplinary input is 

practiced par excellence. GUCH services 

commenced as a joint effort between paediatric and 

adult cardiology around 2001, and this clinic was 

joined by a visiting expert consultant three years 

later. A formal consultant post in GUCH was 

created in August 2015. Hence, for example, at 

present a pregnant twenty five year old would be 

managed routinely by an adult cardiologist GUCH 

consultant, a paediatric cardiologist with access to 

neonatal advice, an arrhythmia specialist if needed, 

an obstetrician, and in difficult/unusual cases, a 

visiting cardiologist. 

Similar formats already exist in Malta or 

could certainly be envisaged for other sub 

specialties such as oncology, diabetes, epilepsy, 

other neuromuscular conditions, inflammatory 

bowel disease, renal disorders, etc., etc. Some 

specialties (e.g. orthopaedics, ENT, ophthalmology) 

routinely depend on consultants to treat and follow 

up both adult and paediatric cases and, for these 

patients, transition would appear to be automatic at 

the doctor-level. However, this ignores other 

important issues related to transition such as school 

related versus workplace related problems,1,5,6 and 

these need to be addressed ideally within a 

designated transition clinic.  For the most complex 

and/or totally unique cases (a real possibility in a 

country with a paediatric population of just 80,000), 

a one-on-one customised hand over would be 

recommended. This is not difficult to achieve in a 

small health service where everyone knows 

everyone else and most work on one hospital site. 

In our experience, a face-to-face handover together 

with the adolescent and with the parents present is 

entirely feasible and, in general, takes just a few 

phone calls to organise. An alternative, whereby a 

ticket of referral is simply posted through the 

internal mail system will probably result in a non-

urgent outpatient appointment in an adult clinic 

several months, and in some cases, more than a year 

down the line. In the interim, these patients are 

technically orphaned and will recourse to their 

paediatrician for support, prescriptions, form 

renewal, etc., with problems arising in the event of 

approval required for repeat visits for shared care 

abroad, or during a crisis requiring acute 

hospitalisation. 

Flexibility, tolerance, respect and common 

sense should be the order of the day. Intransigent 

rigidity that results in situations whereby staff are 

frightened (of repercussions from higher 

authorities!) to take blood from a sixteen and a half 

year old child with Down’s syndrome in Children’s 

Outpatients or, conversely, an adult higher 

specialist is told off by his/her consultant for giving 

advice on a fourteen year old with a condition that 

is more common in adult patients, is totally at odds 

with the spirit of transition and is certainly not in 

the patients’ interest.  

An effective transition process is not an 

optional extra but, in accordance with authoritative 
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bodies and patient feedback,5,6,8 should be routine 

practice for all adolescents with a chronic condition.  

It requires commitment, both at an individual 

physician and health service provider level, 

planning and focused coordination.5 Malta’s 

greatest advantage is that expert support in the form 

of visiting consultant clinics are already established 

across almost all disciplines and access to 

colleagues is easy. In addition, very successful 

‘local’ models have been established for decades 

and these can be used to model other, new transition 

clinics for other conditions. Whatever the format 

chosen for a particular subspecialty, family 

involvement and patient engagement 1-6 together 

with a degree of flexibility to cater for individual 

patient needs,1,2,5,6 are key to the success of this 

essential process. Every discipline could set up this 

service according to their own requirements, but the 

initiation for transition almost always starts from 

the paediatric side. It may, therefore, be time to 

consider the creation of a dedicated service with a 

coordinator within this specialty (e.g. along the 

lines of a specialist paediatric nurse practitioner) 

with responsibilities for transitional care. 
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Abstract 
The overall objectives of Pharmacovigilance 

include early identification of potential safety 

hazards, evaluation, monitoring and where 

appropriate, implementation of regulatory action to 

maximise benefits and minimise risks associated 

with medicinal products. Reporting of an ADR 

associated with use of a medicinal product as well 

as medication errors is an essential source of 

necessary information that is required to achieve 

these objectives. Safety concerns that arise from 

spontaneous reporting contribute to assessment of 

the risk benefit balance and hence lead to a 

regulatory action which could be suspension or 

revocation of marketing authorization of the 

product or change in the product information. 

Furthermore, these safety concerns can be 

communicated to healthcare professionals through 

Direct Healthcare Professional Communications 

(DHPCs) and safety circulars and they form the 

basis of designing Risk Minimisation Measures 

(RMMs).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The establishment of a functional ADR 

reporting system by law since 2004, not only 

facilitates participation in the national and EU 

regulatory process, but also enables Malta to 

participate in the WHO Programme for 

International Drug Monitoring, both by contributing 

to and obtaining data from this extensive 

information resource. 

 

Mesh Terms 

Adverse Drug Reaction, Pharmacovigilance, 

Safety, Risk assessment 

 

Introduction 

All medicinal products in the EU including 

Malta are subject to strict testing and assessment of 

their quality, efficacy and safety before being 

authorised. Once placed on the market they 

continue to be monitored to assure that any aspect 

which could impact the safety efficacy profile of a 

medicine is detected and assessed and regulatory 

measures are taken as necessary. This continuous 

monitoring of the safety profile of a medicinal 

product is a core objective of Pharmacovigilance 

system. The ADR reporting system is an integral 

part of the Malta Medicines Authority’s (MMA) 

Pharmacovigilance system through which post 

marketing data about medications are collected and 

processed to aid in the surveillance and regulation 

of medicinal products. The Aim of this review is to 

disseminate the science of pharmacovigilance 

amongst Maltese doctors and to encourage 

reporting. 

 

The definition of ADR in the EU  

Directive 2001/83/EC, defines an ADR as: A 

response to a medicinal product which is noxious 

and unintended, adverse drug reaction may arise 

from the use of the product within or outside the 

terms of the marketing authorisation or from the 

occupational exposure, conditions of use outside the 
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marketing authorisation include off-label use, 

overdose, misuse, abuse and medication errors. 

There are multiple synonyms for an ADR: 

suspected adverse (drug) reaction, adverse effect, 

and undesirable effect.1 

A serious adverse reaction is an adverse 

reaction which either 

• Results in death  

• or is life threatening  

• or requires in-patient hospitalisation  

• or prolongation of existing hospitalisation  

• or results in persistent or significant disability 

or incapacity or a congenital anomaly/birth 

defect. 1 

The ADR reporting system established in 

Malta is consistent with European and Maltese 

legislation for the regulation of medicinal products 

which directs competent authorities in member 

states to establish a Pharmacovigilance system 

where this system shall be used to collect 

information useful for the surveillance of medicinal 

products, with particular reference to adverse 

reactions in human beings and to evaluate such 

information scientifically.’2-3 

In November 2003 the Maltese Medicines Act 

was published which established the regulatory 

framework for the MMA and lead further to the 

development of Pharmacovigilance subsidiary 

regulations.3 As part of the EU network, the MMA 

actively participates in the EU fora (as Rapporteur) 

to carry out the necessary regulatory actions 

mandated by law to suspend or revoke an 

authorization to place a medicinal product on the 

market where that product proves to be harmful in 

the normal conditions of use, or where therapeutic 

efficacy is lacking, or where qualitative and 

quantitative composition is not declared.’2 

 

The Role of Health Care Professionals  

In all countries where Pharmacovigilance 

systems operate, the role of healthcare professionals 

is essential in recording and reporting suspected 

ADRs they observe in their practice in order to alert 

regulatory agencies to new or emerging safety 

concerns which facilitates timely and appropriate 

regulatory action to be taken. The Maltese 

legislation on Pharmacovigilance specifies that: It 

shall be the duty of doctors and other healthcare 

professionals to report to the Authority any 

suspected serious or unexpected adverse reaction to 

a medicinal product.3 National competent 

authorities are also obliged to ‘take all appropriate 

measures to encourage doctors and other 

healthcare professionals to report suspected 

adverse reactions to the competent authorities.’2 To 

achieve this goal the MMA has adopted a 3 year 

(2016-2018) strategy plan to promote ADR 

reporting from healthcare professionals which 

involves the organisation of educational seminars 

and promotional materials to increase awareness of 

ADR reporting nationally. 

 

How to Report 

For the purposes of reporting, an ADR 

reporting form has been developed and validated. In 

2015, a unified form was designed which combines 

reporting of ADRs and medication errors whether 

they were associated with an ADR or not. 

Submission of a report does not mean an admission 

of guilt, the information contained in reports are 

entered in the MMA’s database in a secure manner 

and details of the reporter are destroyed following 

transmission to the European database 

(Eudravigilance).4 ADR report forms can be 

downloaded from MMA’s website: 

www.medicinesauthority.gov.mt/adrportal. 

The minimum criteria for a valid ADR report is: an 

identifiable reporter (e.g. doctor, pharmacist, 

dentist), identifiable patient (initials or age or date 

of birth or sex); a suspected medicinal product and a 

suspected ADR. However, a report should provide 

as much information as possible in order to 

facilitate evaluation e.g. for biological medicinal 

products ADRs should be reported by brand names 

and batch number ensuring the traceability. During 

the process MMA might request further information 

regarding individual ADR reports as appropriate.  

 

How to fill ADR form: 

The ADR form is composed of three sections 

where each section has to be filled by the reporter. 

Section 1 is to be filled when reporting an ADR; 

section 2 to be filled only when reporting a 

medication error while section 3 is for the reporter’s 

details that are requested for contacting the 

healthcare provider for further follow up. If a 

medication error resulted in an ADR then both 

sections 2 and 3 have to be filled in by the reporter. 

A detailed guidance and instructions on how to fill 

in each section can be found at the end of the report. 

Submitting a report in a timely manner along 

with the best possible quality of data within the 
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report is essential for efficient causality assessment. 

The higher the accuracy of the provided data the 

more the results of an assessment will be valid. 

Therefore, including the start and stop dates of an 

ADR and the drug treatment in terms of dd/mm/yy 

is more granular than in terms of mm/yy. 

Furthermore, availability of relevant therapeutic 

measures and laboratory data at baseline, during 

therapy, and subsequent to therapy, including blood 

levels, will facilitate decisions on the causal relation 

between an ADR and the suspected medications, 

e.g. a laboratory test measuring biochemical or an 

immunologic marker might be helpful to explain 

the suspected adverse drug effect.5 

 

What and When to report 

Healthcare professionals are encouraged to 

report all suspected ADRs to MMA. It is not 

necessary to be certain of the casual relationship 

between an ADR and a medicinal product to report, 

but by keeping vigilance for signs and symptoms 

that may enhance or exclude the possibility of a 

medicine-induced reaction as well as following up 

the patient enables the reporter to provide the 

necessary information for regulators and marketing 

authorisation holder (MAH) to interpret the case, 

evaluate the safety issues at hand and act 

accordingly if required.6 

All suspected ADRs to all drugs and vaccines 

must be reported.  Although it is highly significant 

to identify previously unrecognised side effects, it is 

also important to emphasise the fact that well-

known ADRs (particularly serious or severe) of 

established medicines (e.g. gastrointestinal bleeding 

with non-steroidal medicinal products) are highly 

important to report as well.  

Additionally, reporting can be made where 

there is lack of efficacy or when suspected 

pharmaceutical defects are observed.  This aids in 

improving the quality of batch released medicinal 

products.  

 

Management of reports   

Once a report is received by the MMA, the 

ADR case is validated and the information is 

evaluated using a causality assessment method 

(French imputability method) and against the 

product’s Summary of Product Characteristics 

(SmPC) to identify the expectedness or not of the 

ADR.  Feedback is sent to the reporter by email or 

post and if necessary a request for follow up 

information is made. Reports are then inputted into 

Eudravigilance database and reporters’ details are 

destroyed from the local paper-based form (to 

protect confidentiality of the reporter). Staff of the 

Authority will review safety issues arising from 

these received reports internally and with national 

experts/professional associations.  

The MMA also requests modifications to be 

implemented to medicinal product information 

following safety signal detection activities by the 

EMA and the opinions adopted by its Committees.  

 

How voluntary reporting of ADRs can affect the 

marketing authorization and labelling of 

medicinal products: 

Spontaneous reporting is a system whereby 

case reports of adverse events are voluntarily 

submitted by healthcare professionals to the 

national Pharmacovigilance centre.7 Once a signal 

is successfully detected and confirmed from 

spontaneous reporting; cumulative reviews are 

carried out by the regulatory authorities to propose 

any regulatory action deemed necessary (Figure 1). 

Regulatory actions can be a change in the 

product information like in the case of Celecoxib 

(Celebrex®); where reported cases of severe serious 

skin reactions and hypersensitivity reactions lead to 

adding a general statement in section 4.4 of the 

SmPC regarding these ADRs and a warning to 

discontinue Celecoxib at the first sign of 

hypersensitivity reaction.8 Or in other cases 

withdrawal from the market like suspension of 

Valdecoxib (Bextra®) -due to increased reporting of 

severe and unpredictable cutaneous adverse 

reactions- and the withdrawal of Fusafungin 

(Locabiotal®) in April, 2016 following reports of 

hypersensitivity reactions associated with its use.9-10 

 
Risk minimisation measures (RMM) and ADRs 

RMMs are a set of activities designed to guide 

optimal use of a medicinal product in medical 

practice with the goal of supporting the provision of 

the right medicine, at the right dose, at the right 

time, to the right patient and with the right 

information and monitoring.11 RMMs are often 

based on specific issues identified from the pre- or 

post-authorisation data and from pharmacological 

principles.12 
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Figure 1: How ADR reports influence product labeling and SmPC, RMMs, regulatory action of Medicines 

Authority and trigger circulation of DHPC 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Since 2009, the MMA has reviewed 505 

RMMs.13 The approved RMMs can be found from 

the MMA’s website: 

www.medicinesauthority.gov.mt/safetyinf.14 

RMMs may consist of routine risk minimisation or 

additional risk minimisation activities. Routine 

RMMs are those which apply to every medicinal 

product and they are: 12 

• Summary of product characteristics. 15 

• Package leaflet.16 

• Product labelling.16 

• Pack size.12 

• Legal status: controlling the conditions under 

which a medicinal product is prescribed or the 

conditions under which it is administered. For 

example certain medications are available 

only by a special medical prescriptions e.g.  

medicines covered by the Dangerous Drugs 

Ordinance CAP 101.17-18 

For some risks a routine approach is not 

sufficient and “additional measures” are warranted 

to improve the risk-benefit balance in the approved 

indications, these  

measures come in several forms:  

• Educational materials for healthcare 

professionals and patients such as brochures, 

checklists and patient alert cards.  

• Controlled access programmes: these restrict 

how the medicines can be prescribed or 

dispensed, they can be used only when 

prescribed by a healthcare professional with 

specific expertise and patient has 

acknowledged that he is informed of a specific 

risk before receiving a medicine e.g 

Thalidomide Celgene.19 

• Pregnancy prevention programme: These 

measures aim to ensure that women are not 

pregnant during treatment with medicinal 

products that are likely to cause harm to 

unborn child e.g Thalidomide Celgene 

Pregnancy Prevention Programme.20 

• DHPC: These are letters sent directly to 

healthcare professionals who are likely to use 

the medicine, to warn them of a new safety 

concern and to inform them of the actions to 

mitigate the risk. This safety information may 

arise from studies, clinical trials or from 

spontaneous ADR reporting as well. 

Consequently, ADR reporting is valuable in 

contributing to the formulation of these 

advices. Furthermore, DHPCs increase 

awareness of healthcare professionals about 

their role and responsibility in reporting, as 

the final section of a DHPC is a reminder for 

healthcare professionals to report and how to 

report.  A link to the ADR form is provided 

along with the contact details of the MMA 

and MAH to send the completed form. All 

archived DHPCs can be accessed from 

MMA’s website: 

www.medicinesauthority.gov.mt/dhpc. To date 

the MMA approved 201 DHPCs (Table 2).  
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Table 1: number of ADR reports received in the years (2010- Nov 2017) 13,21 

 

 

When there is a potential safety concern 

relating to the safe and effective use of a medicinal 

product including warnings or alerts or product 

recalls, the MMA will issue a letter called safety 

circular to inform healthcare professionals. These 

safety circulars are available on MMA’s website: 

www.medicinesauthority.gov.mt/safetycirculars. 

The MMA operates a notification system where 

healthcare professionals can subscribe and be 

notified by SMS and e-mail regarding safety 

concern.22  

 

Shared responsibility 

It is the responsibility of the MAH to record 

all the suspected ADRs reported by healthcare 

professionals or patients and to submit them to 

“Eudravigilance” database. For these reports  

Where the suspected ADRs occurred in Malta, 

the MMA may involve the MAH in the follow-up 

of the reports. Together the MAH and the MMA 

should collaborate to detect any duplicates of 

suspected ADR reports. 

 

Conclusion 

Since 2010 to date, MMA Pharmacovigilance 

system has received and processed 1284 of 

suspected ICRS reports. Through reporting, 

healthcare professionals make a positive 

contribution to the overall knowledge of the safety 

profile of medicines and to the national 

Pharmacovigilance system. All healthcare 

professionals are therefore encouraged to start 

reporting or continue to report to enhance and 

develop this process. MMA greatly appreciates the 

interest shown by healthcare professionals towards 

ADR reporting and acknowledges the contribution 

of busy healthcare professionals to the continued 

surveillance of the safety of medicines by 

contributing to the ADR reporting system.  

 

Year 2010 2011 2012 2013 2014 2015 2016 
Up to Nov 

2017 

Number of 

ICSR 
194 150 153 150 169 122 118 228 

Number of 

reported 

ADRs 

403 273 300 349 741 615 613 416 

% of  Non-

Serious ICSR 
12.08% 10.7% 7.8% 7.33% 12.42% 4.88% 24.58% 27.89% 

% of Serious 

ICSR 
87.92% 89.3% 92.2% 92.66% 87.57% 95.12% 75.42% 72.11% 

Most frequent 

system organ 

class 

General 

disorders and 

administratio

n site 

conditions 

General 

disorders and 

administratio

n site 

conditions 

Gastrointest

inal 

disorders 

General 

disorders 

and 

administra

tion site 

conditions 

Infections 

and 

infestations 

General 

disorders 

and 

administrat

ion site 

conditions 

General 

disorders 

and 

administrat

ion site 

conditions 

 

Most frequent 

age criteria 
18-64 18-64 12-64 20-64 20-64 20-64 18-64 18-64 
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Table 2: (Number of approved joint/DHPCs, RMMs in the period 2007- Dec 2017) 21-22 

 
           Publication   

Year  

DHPC RMM Safety Circulars 

Dec 2017 18 103 6 

2016 19 107 17 

2015 11 88 15 

2014 20 91 20 

2013 40 94 28 

2012 31 38 15 

2011 26 22 19 

2010 14 11 16 

2009 8 21 12 

2008 16 / 10 

2007 11 / 19 

2006 / / 11 

2005 / / 15 

2004 / / 4 

Total  201 505 205 
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Abstract  

Aims: Troponins I and T are biomarkers used 

for diagnosing myocardial infarction. The recently 

developed high-sensitivity Troponin T assay can 

detect levels as low as 3 ng/L which gives the 

advantage of rapid diagnosis of acute coronary 

syndrome (ACS) allowing earlier intervention and 

theoretically earlier discharge. The aim of the study 

was to audit the hospital practice and its adherence 

to international guidelines in using Troponin for 

diagnosing ACS, and to assess the average hospital 

admission length when using Troponin T compared 

to the older Troponin I. 

Methodology: A retrospective study that 

included all patients who had Troponin T taken 

between January 1st and January 31st, 2016 at Mater 

Dei Hospital (MDH), comparing them to patients 

who had Troponin I taken between November 1st 

and November 30th, 2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results: Data collection yielded a total of 

1,032 patients in the Troponin T group and 1,004 

patients in the Troponin I group. The average length 

of stay when using Troponin T was 6.42 days 

whereas the average length of stay when using 

Troponin I was 7.16 days. Data analysis of those 

patients also showed that the average time interval 

between the first and second Troponin was in the 

region of 9 hours, which is not what the current 

guidelines recommend. 

Conclusion: The use of the new highly 

sensitive Troponin T resulted in an average 

reduction in hospitalization time of 0.75 days per 

patient at MDH. Adherence to the “0/3 hours” 

guideline of the second Troponin is highly 

recommended. 

 

Keywords 

Acute coronary syndromes, High sensitivity 

cardiac markers, Malta, Troponin T, Myocardial 

infarction 

 

Introduction 

Myocardial infarction (MI) is a leading cause 

of death and disability worldwide. Patients 

presenting with chest pain account for the second 

most common reason for emergency 

department visits in the United States, although 

only 20% of them are eventually found to suffer 

from acute coronary event.1 Cardiac Troponin T 

(cTnT) and troponin I (cTnI) are enzymes used to 

confirm or rule out a diagnosis of myocardial 

infarction (MI) alongside a history of typical chest 

pain and ECG abnormalities. They are coded by 

specific genes and are deemed to be unique to the 

myocardium.2 

The recent development of high sensitivity 

Did the introduction of high-sensitivity 

Troponin T for the assessment of suspected 

acute coronary syndrome in Malta result in 

reduction of hospitalization time?  

A retrospective review 
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Troponin Positive 

Ischemic 

Non-ACS: hypoxia, 
hypoperfusion, spasm

ACS: STMEI, Non-
STMEI

Non-ischemic

Cardiac: CHF, 
myocarditis, 

pericarditis, surgery 

Non-Cardiac: PE, 
trauma, renal failure, 

sepsis, SAH

cardiac troponin T (hs-cTnT) permits the detection 

of very low levels in the blood, which allows for a 

higher diagnostic accuracy in patients with 

suspected MI.3 In addition, the early identification 

of individuals at risk for MI is vital because patients 

benefit the most from early and aggressive 

treatment.4 In the past there were no set criteria on 

what a high sensitivity assay included, but this was 

resolved in 2012 after experts agreed on a 

definition: “high‐sensitivity assays should have a 

coefficient of variance (CV) of <10% at the 99th 

percentile value in the population of interest. To be 

classified as high‐sensitivity assays, concentrations 

below the 99th percentile should be detectable 

above the assay's limit of detection for >50% of 

healthy individuals in the population of interest”.5 

Hs-cTnT is an extremely sensitive blood test for the 

diagnosis of MI but not as specific; several other 

conditions can cause a false positive result. This 

could create a challenge when trying to correlate a 

raised level of hs-cTnT and clinical findings, as 

illustrated in (Figure 1).5 A meta-analysis involving 

9 studies and 9186 patients estimated a sensitivity 

of 0.94 (95% confidence interval [CI] 0.89-0.97) 

and a specificity of 0.73 (95% CI 0.64-0.81) for hs-

cTnT in diagnosing acute MI presentation to the 

emergency department.6 

 

 

Figure 1: Illustrates causes of Troponin rise 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is vital that a blood sample is drawn for 

cardiac troponin from all patients presenting with 

acute chest pain to the Emergency Department. 

According to the 2013 ESC guidelines for the 

management of non-ST elevation MI (NSTEMI), if 

hs-cTn is being used for the assessment of these 

patients, the time span between the first hs-cTn and 

the re-test hs-cTn should be 3 hours rather than the 

previously adhered to 6 hour time span. This 

facilitates an earlier rule in and rule out of ACS 

which leads to earlier intervention if necessary, or 

earlier discharge.7 

In Malta, hs-cTnT was introduced to Mater 

Dei Hospital in December 2015. Prior to this date, 

cTnI was the cardiac enzyme used to diagnose or 

rule out MI.  

 

Methods 

This study had two aims: the first was to 

compare hospitalization time between patients 

admitted with suspected MI before and after the 

introduction of hs-cTnT, and the second was to 

audit the time span between the first cardiac 

Troponin and the follow up Troponin, and whether 

the ESC guidelines were being adhered to in 

Malta’s main public hospital.  

This research was conducted as a retrospective 

study with inclusion criteria encompassing all 

patients attending Mater Dei Hospital between 

November 1st 2015 and November 30th 2015 who 

had two or more cTnI samples taken. These were 

subsequently compared with patients attending 

between January 1st 2016 and January 31st 2016 

who had two or more hs-cTnT samples taken. 

Patients who only had one troponin taken were 

excluded from this study.  

The data was gathered from the Mater Dei 

Hospital medical computer records system (iSoft). 
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Exclusion criteria were applied manually by the 

authors during data analysis.  

 

Results 

In the cohort of patients between 1st 

November and 30th November 2015 there were 

1005 patients. 566 were male (age range 10-95 

years) and 439 were female (age range 16-100 

years). In the cohort of patients between 1st January 

and 31st January 2016 there were 1031 patients. 571 

were male (age range 14-97 year) and 460 were 

female (age range 18-98 years). Figure 2 compares 

the gender differences between both populations, 

while figures 3 and 4 compare the age differences. 

The average time span between Troponin I 

tests that were taken was 9.26 hours (approximately 

9 hours and 15 minutes) while the average time 

span between Troponin T tests that were taken was 

9.14 hours (approximately 9 hours and 8 minutes). 

This resulted in an average reduction of 7 minutes 

(P value 0.0001). 

The average length of stay for patients being 

investigated for suspected Acute Coronary 

Syndrome whilst using the Troponin I assay was 

7.16 days, with a median length of 3 days, and this 

was reduced to 6.42 days with a median length of 2 

days after the introduction of the new high-

sensitivity Troponin T assay. This was an average 

reduction in length of stay of 0.74 days per hospital 

patient admission (18 hours approximately). 

 

 

 

Figure 2: Illustrates the gender differences between both populations 
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Age groups in the troponin I population

80 - 100 60 - 80 40 - 60 20 - 40  10 - 20

Figure 3: Illustrates the age groups in the first group (Troponin I population) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Illustrates the age groups in the second group (Troponin T population) 
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Discussion 

In Malta there is no single, consistent 

guideline to define the time period between taking 

serial Troponin T tests in the setting of a suspected 

Acute Coronary Syndrome. The current UK and 

European Guidelines state that the time period 

between Troponin 1 and 2 should be three hours. As 

can be seen from the results, before the introduction 

of the new high sensitivity Troponin T test the 

average time between Troponin I tests was 9.26 

hours. After the introduction of the Troponin T 

tests, a small but significant impact on this time 

delay was observed, reducing it to 9.14. The reason 

why there wasn’t a significant difference in the 

interval between the two tests could be attributed to 

the hospital policy at the time which still 

recommended a repeat test to be done after a six 

hour, rather than a three hour, window. We strongly 

recommended the implementation of change in this 

policy and repeating the 2nd hs-cTnT in three hours 

rather than six. 

Prior to the introduction of the Troponin T 

high sensitivity assay, the average length of stay at 

hospital for patients being investigated for 

suspected Acute Coronary Syndrome was 7.16 

days. With the introduction of the high sensitivity 

assay this length of stay reduced to 6.42 days. An 

average reduction of 0.74 days (18 hours 

approximately) was achieved with P value less than 

0.018. Based on 2012 national figures published in 

the Times of Malta, the average cost of a bed in a 

Medical/Cardiac ward varied from 164.68 Euros to 

278.87 (mean 221.78).8 The reduction in time scale 

of 18 hours with regards to length of admission 

with the introduction of the Troponin T assay 

therefore equates to an average saving of 164.12 

Euros per patient admission. Taking into account 

the fact that during January 2017 the number of 

patients admitted or already an in-patient but having 

serial Troponin tests taken was 32.23/day, if each of 

these patients spent an average 18 hours less as an 

in-patient, this equates to 23.85 days per month of 

bed-time saved. This would save an average of 

5,289.50 Euros per day to the local health service; 

equating to 63,473.97 Euros per year. It is, 

however, too early to tell whether the introduction 

of hs-cTnT had an impact on mortality rates. This 

could be a potential aim for a future study. 

Some randomized controlled trials have 

demonstrated the safety and the high efficacy of 

early patient discharge in accelerated 2-hour 

protocols when compared to standard care. If we are 

to standardize such protocols in the Malta health 

casualty service, the number of admissions will be 

expected to further decrease with significant 

economic benefits.9 

 

Limitations 

The design of our study does not come 

without a few limitations. The first of those was that 

other factors were noted to come into play when 

analyzing the length of stay of patients presenting 

with chest pain. Some patients in our cohort had a 

prolonged length of stay due to having multiple co-

morbidities and having other diagnoses than ACS, 

making it necessary in their cases to prolong the 

length of their inpatient stays. In a few cases it was 

not possible to attribute differences in length of stay 

to the different Troponin assays. Another factor 

which might have confounded the interpretation of 

our results is the fact that overcrowding of hospital 

beds in January might have influenced an earlier 

discharge date for patients presenting the same way 

as those who presented in November, where less 

pressure for beds was present.  

Another limitation was that in many cases a 

clear “clinical reason for request” was not 

adequately provided by the clinician requesting the 

Troponin blood test, in many cases sufficing with a 

simple “follow-up”. For that reason it was not 

understood why a Troponin was taken in patients as 

young as 10 years, for example. 

We did not include the diagnosis of patients 

included in this study or their outcomes as we did 

not deem it consistent with our scope and aims. We 

also did not look into time to intervention for 

patients who ended up being diagnosed with acute 

MI, although that could be a promising discussion 

point for another paper. 

  

Conclusion  

Based on our study, the introduction of high-

sensitivity Troponin T for the assessment of acute 

coronary syndrome in Malta did result in a 

statistically significant reduction of hospitalization 

time and was thus cost effective. Further steps are 

advised to be taken to ensure adherence to the 

recent European guidelines of the second Troponin 

timing. We advise that patients presenting with 

symptoms suggestive of ACS have their first 

Troponin taken at the triage stage during the first 

encounter, which allows the second Troponin to be 
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taken 3 hours later. This will facilitate either earlier 

discharge and, if needed, earlier intervention. 
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Abstract 

Objectives: The home management of 

hypoglycaemia is an essential part of diabetes care. 

All carers of children with T1DM in Malta receive 

education on managing hypoglycaemia at the time 

of initial diagnosis. While this education is often 

revisited at subsequent appointments, it is not 

always retained and put into practice. We conducted 

a survey to assess Maltese carers’ knowledge of 

how to manage suspected episodes of 

hypoglycaemia in their children, as well as identify 

areas where carers feel least confident. 

Methods: All Maltese patients under the age 

of 16 years with T1DM were included. A 

questionnaire was formulated to assess various 

aspects of hypoglycaemia management that any 

carer of a child with T1DM might be expected to 

know. The carer of each patient with T1DM was 

contacted a minimum of 6 months following the 

diagnosis of T1DM. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results: 117 carers of children with T1DM 

were interviewed by telephone or in person. While 

most correctly described appropriate first-line 

management of suspected hypoglycaemia, only 

21% recognised the need to place an unconscious 

child in the lateral recumbent position, and only 

53% suggested they would avoid giving anything 

by mouth in such an event. Over 80% felt confident 

in managing hypoglycaemia, but 78% feared using 

intramuscular glucagon. 

  Conclusions: This survey highlights areas of 

knowledge that parents of children with T1DM lack 

despite regular education. Doctors taking care of 

children with T1DM should regularly assess carers’ 

knowledge, and discuss specific areas of concern. 

 

Key words 

Patient education, paediatric, T1DM, 

glucagon, hypoglycaemia 

 

Introduction 

Type 1 Diabetes Mellitus (T1DM) is common 

in Maltese children, occurring at an incidence rate 

of 21.8/100,000 children/year. This incidence rate 

appears to be rising.1 Recurrent hypoglycaemia 

limits optimal glycaemic control in T1DM, and may 

cause high glycosylated haemoglobin (HbA1c) 

values when repeatedly over-treated or when carers 

maintain the blood glucose concentration in a 

higher-than-ideal range in an attempt to avoid 

hypoglycaemia.2 Recurrent, severe episodes of 

hypoglycaemia in children are also associated with 

altered cognitive function, and may influence 

learning and attention levels as the child grows.2 

Furthermore, hypoglycaemia can be expensive: in 

an Italian study, 58 work-days per 100 person-years 

were lost by patients or their family members 

because of hypoglycaemia. Hypoglycaemic 

episodes cost €91 per person-year, while the total 

annual cost of hypoglycaemia in T1DM in Italy was 

over €26 million per annum.3 The burden of 

hypoglycaemia in T1DM is both direct and indirect. 

Direct costs include medications used to treat 
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hypoglycaemia (glucose/glucagon), ambulance 

services, hospitalization for severe episodes, family 

doctor contact, and additional blood glucose testing 

required during periods of hypogylcaemia.4-5 

Indirect costs include working time lost due to 

hypoglycaemic episodes and additional food needed 

to treat hypoglycaemia. 4-5 

All patients under the age of 16 years in Malta 

are followed by a single paediatric diabetes team at 

Mater Dei Hospital. Patient education about the 

various aspects of T1DM and its care is provided at 

diagnosis, and this includes the management of 

hypoglycaemia. Printed information sheets are 

given, additional to meetings with the patients and 

their carers. All information is delivered by 

paediatric diabetes specialists, with support by the 

specialist diabetic nursing team. The patients are 

followed up at least every 3 months, and diabetes 

education is opportunistically revisited on these 

occasions. 

The aim of this survey was to assess the 

knowledge retained by carers of paediatric and 

adolescent T1DM patients taught how to manage 

episodes of hypoglycaemia appropriately outside 

hospital, and identify the impact of the current 

paediatric education offered to carers of children 

with T1DM at Mater Dei Hospital in Malta. 

 

Methods 

All Maltese patients with T1DM under the age 

of 16 years, under the care of the paediatric 

endocrinology team at Mater Dei Hospital, were 

included. This is the main national hospital in Malta 

and the only one providing specialist paediatric 

diabetes care. A questionnaire was formulated, 

written in both English and Maltese. This 

questionnaire asked about various aspects of 

hypoglycaemia management that any carer of a 

child with T1DM might be expected to know, as 

based on the information sheet given to every 

family at the time of diagnosis. Questions were of 

two types: open-ended questions aimed to assess 

carers’ awareness of how to generally handle a 

hypoglycaemic episode, while close-ended 

questions were asked at the end to assess carers’ 

knowledge of specific areas of hypoglycaemia 

management. Each carer was contacted a minimum 

of 6 months following the diagnosis of T1DM. This 

was done to avoid interviewing carers of children 

with recently-diagnosed diabetes, who might not 

have had the opportunity to absorb the taught 

information, and who might not have had much 

experience yet in the management of 

hypoglycaemia. Furthermore, if questioned too 

close to the date of diagnosis, the carers’ knowledge 

might reflect a lecture they had received recently, 

rather than retained information they would apply to 

the real-life scenario of hypoglycaemia.  

For each patient, the carer was contacted on 

telephone numbers available on hospital records. 

The answering carer was asked if he or she would 

ordinarily take responsibility for the child’s diabetes 

management. It is often one of the two parents who 

specifically takes charge of a child’s medical care: 

questioning the parent who would ordinarily not be 

expected to manage the hypoglycaemia might have 

given an unfairly poor representation of the 

management the patient would receive in real life. 

The questionnaire was piloted on 20 carers to 

ensure that they were easily understood. The 

remainder of the study population was then 

questioned over a period of 4 months. 

 

RESULTS 

130 patients fulfilled the inclusion criteria, 

and 117 (90%) carers were successfully 

interviewed. 82 (70.1%) correctly identified 4 

mmol/L as the recommended cut-off capillary blood 

glucose to define hypoglycaemia (Table 1). 55 

(47%) could give 3 or more causes of 

hypoglycaemia, while 65 (55.6%) could mention at 

least 3 possible symptoms of hypoglycaemia to 

look out for.  

107 (91.5%) said they would confirm a 

suspected episode of hypoglycaemia by testing the 

capillary blood glucose, while 10 (8.5%) said they 

did not feel the need to do this once hypoglycaemia 

was suspected (Table 2). 111 (95%) said that in the 

event the carer suspected a hypoglycaemia, and 

their glucose meter was unavailable, they would 

assume the diagnosis of hypoglycaemia and treat as 

such. 3 carers said they would seek medical 

attention in such a situation. 110 (94%) knew that 

hypoglycaemia should be treated with a sugar-

containing product given by mouth, while 97 (83%) 

identified the recommended amount of sugar to 

administer. When asked what they would do if their 

child developed decreased level of consciousness, 

96 (82%) specified they would avoid putting 

anything in their child’s mouth.  
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Table 1. Results: Recognising a hypoglycaemic episode. 

 

Recognising a hypoglycaemic episode 

i. Knowledge of the lower limit of CBG (4mmol/L) 

Response No. of carers % 

<7mmol/L 1 0.9 

<5mmol/L 5 4.2 

Correctly identified as 

<4mmol/L 

82 70.1 

<3mmol/L 17 14.5 

<2mmol/L 10 8.5 

<1mmol/L 1 0.9 

Does not know 1 0.9 

 

ii. Knowledge of causes of hypoglycaemia 

Causes known No. of carers % 

0 1 0.9 

1 8 6.8 

2 53 45.3 

3 47 40.2 

≥4 8 6.8 

 

iii. Knowledge of the symptoms of hypoglycaemia 

Symptoms known No. of carers % 

0 1 0.9 

1 12 10.3 

2 39 33.3 

3 49 41.9 

4 13 11.1 

≥5 3 2.6 

 

 

111 (95%) identified the need to re-check the 

CBG after giving oral sugar for hypoglycaemia, 

while 66 (57.4%) said they would wait 11-15 

minutes before doing so. If the CBG remained 

below 4 mmol/L on re-testing, 100 (85.5%) said 

they would give a second oral dose of sugar, a 

further 28 (24%) saying they would check the CBG 

once again 15 minutes afterwards. 101 (86.3%) 

knew that a snack or meal should be given after 

successful correction of hypoglycaemia. 114 

(97.4%) confirmed they would record an episode of 

hypoglycaemia on their diabetes diary to discuss 

with the doctor at the next available clinic visit. 

Concerning the management of severe 

hypoglycaemia (Figure 1), 113 (96.6%) recognized 

the need for glucagon by intramuscular injection in 

this situation. Fifty-eight (49.6%) said they would 

call an ambulance immediately, and only 25 

(21.4%) emphasised the importance of placing the 

child in a lateral recumbent position. 102 (87.2%) 

said they would call emergency services if the child 

failed to show signs of a response within 10 

minutes of glucagon administration, and 95 (81.2%) 

understood the need to give oral sugar to the child 

once he or she recovered consciousness following 

glucagon administration. 85 (72.6%) could correctly 

recall the free phone number to call emergency 

services. 

43 (36.8%) and 52 (44.4%) of carers felt ‘very 

good’ or ‘quite good’ respectively when asked 

about how confident they felt in managing 

hypoglycaemia (Figure 2). Only 1 (0.9%) felt ‘quite 

bad’ at this, while 4 (3.4%) felt ‘very bad’. 91 

(77.8%) of carers said that using glucagon was the 

main aspect of hypoglycaemia management that 

they did not feel confident about. 
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Table 2. Results: Managing a hypoglycaemic episode (HC = Health Centre: A&E = Accident and Emergency). 

Managing a hypoglycaemic episode 

i. Knowledge of the need to confirm suspected hypoglycaemia 

Response No. of carers % 

Checks CBG 107 91.5 

Does not check CBG first-line 10 8.5 

ii. Knowledge of what to do in case glucose monitor is unavailable/not functioning 

Assumes it is a ‘hypo’ and treats as such 111 95 
Calls Doctor 1 0.9 

Goes to HC or A&E 3 2.6 
Does not know 1 0.9 

Other 1 0.9 

iii. Knowledge of administration of oral sugar as first-line treatment for hypoglycaemia 

Response No. of carers % 

Yes 117 100 
No 0 0 

iv. Knowledge of administration of oral sugar – appropriate choice of sugar (fast-acting) 

Response No. of carers % 

Yes 110 94 
No 7 6 

v. Knowledge of administration of oral sugar – appropriate amount of sugar (15g) 

Response No. of carers % 
Yes 97 83 
No 18 51.3 

Not specified 2 17 

vi. Knowledge of need to keep patient nil-by-mouth in case of loss of consciousness 

Response No. of carers % 
Yes 96 82 
No 21 8 

vii. Knowledge of need to re-check CBG after administering oral sugar 

Response No. of carers % 
Yes 111 95 
No 6 5 

viii. Knowledge of how long to wait before re-checking CBG after administering oral sugar 

Response No. of carers % 

0-5 minutes 7 6 
6-10 minutes 14 12 
11-15 minutes 66 56.4 
16-20 minutes 8 6.8 
21-30 minutes 9 7.7 
31-45 minutes 2 1.7 
46-60 minutes 4 3.4 
>60 minutes 4 3.4 

Does not know 1 0.9 
Does not check again 2 1.7 

ix. Knowledge of what to do if CBG remains low on re-checking 

Response No. of carers % 
Repeats oral dose of sugar 100 85.5% 

Re-checks CBG after further 15 minutes 28 24% 
Repeats 1) and 2) until CBG>4mmol/L 19 16.2% 

Re-checks CBG after 15 minutes without giving oral sugar 1 0.9% 
Gives snack/lunch/carbohydrates 10 8.5% 

Does not know 4 3.4% 
Administers glucagon 1 0.9% 

x. Knowledge of need to give carbohydrates/snack/meal after hypoglycaemic episode 

Response No. of carers % 
Yes 101 86.3 

No 16 3.7 

xi. Knowledge of need to record hypoglycaemic episodes 

Response No. of carers % 
Yes 114 97.4 
No 3 2.6 
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Figure 1:  Results: Managing an episode of severe hypoglycaemia (IM = intramuscular). 
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12.8

13.6

5.1

7.7

87.2
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Loss of consciousness

Seizures

Severe drowsiness

Disorientation

i. % Correct identification of situations where the patient must be kept nil by 

mouth 
Yes No

53

96.6

49.6

21.4

47

3.4

50.4

78.6

Avoids putting anything in mouth

Glucagon IM

Calls help/ambulance

Recovery position

ii. % Knowledge of appropriate management of severe hypoglycaemia (actively 

listed by carer)

87.2 12.8% correct

iii. % Knowledge of need to call ambulance once patient fails to respond to 

intramuscular glucagon within 10 minutes

72.6 27.4% correct

iv. % Knowledge of contact number for emergency services

81.2 18.8% correct

v. Knowledge of need to give patient oral sugar once he/she wakes up following 

glucagon dose
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Figure 2. Results: Assessing parental confidence in managing hypoglycaemia. 
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Discussion 

We present an assessment of the knowledge 

retained by carers of children and adolescents with 

T1DM, pertaining to the management of 

hypoglycaemic episodes. The data obtained covers 

the whole paediatric population with T1DM in 

Malta, and is the first of its kind in our country. It 

provides insight into the approach that doctors who 

see children with T1DM take regarding patient 

education. In Malta, carers of children with T1DM 

receive several one-to-one teaching sessions at 

initial diagnosis, covering most aspects of home 

care, including management of hypoglycaemia. 

This teaching is revisited opportunistically at 

subsequent outpatient visits, though there is no 

structured follow-up programme to assess carer 

knowledge retention and reinforce points that may 

have been forgotten. 

Maltese carers fared worst in the section 

investigating their knowledge of managing an 

episode of severe hypoglycaemia. It was worrying 

that only 53% actively suggested they would avoid 

putting anything in their child’s mouth in this 

situation, and although 96.6% appropriately 

mentioned intramuscular glucagon as the treatment 

of choice here, 77.8% said they did not feel 

confident in administering this drug. Furthermore, 

only 21.4% suggested they would place their child 

in the recovery position. These lacunae in their 

knowledge could put a hypoglycaemic child at 

increased risk of aspiration and other complications 

of severe hypoglycaemia. Just under 50% suggested 

they would immediately resort to emergency 

services in the event of a severe hypoglycaemic 

episode. This approach may lead to considerable 

inconvenience for the family of a child with T1DM, 

and will contribute to the patient load and thus 

overall waiting times at the hospital paediatric 

emergency department. 

What may be the reasons for these specific 

failings in the knowledge of carers of patients with 

T1DM? Little emphasis may have been placed on 

the management of emergencies within T1DM, 

particularly at follow-up outpatient encounters, 

when the child in attendance is often alert and well. 

Education is often focused on theoretical aspects of 

T1DM and its care, rather than practical scenario-

based sessions placing the carer in a situation where 

he or she must act out the management of 

hypoglycaemia. The same is true for the use of 

glucagon, and practical teaching sessions on the use 

of intramuscular glucagon, particularly for those 

carers with little experience in managing severe 

hypoglycaemia, would probably be useful. Another 

potential problem is that carers might receive 

conflicting information and advice from different 

health care professionals they meet in various 

settings, including the emergency department, 

hospital wards, school, outpatients’ department, 

health centres, family doctor and private 

paediatrician. A consistent understanding of the 

recommendations made to carers on how to manage 

hypoglycaemia would be beneficial. 

The study has several limitations. As carers 

were asked about what they remembered of what 

was taught to them, as well as questions relating to 

their own experience in managing hypoglycaemia, a 

degree of recall bias was inevitable. Secondly, a 

robust knowledge of the guidelines provided to 

parents might not necessarily reflect appropriate 

application of this knowledge in a real-life scenario 

of a child with hypoglycaemia. In these settings, 

panic might understandably take over, causing 

carers to forget the necessary steps to take. On the 

other hand, carers who struggled to respond 

correctly might find that they perform reasonably 

well in a real-life situation. The study considered 

the national picture, and has not investigated the 

influence of differing levels of education on the 

degree of retained knowledge. Furthermore, the 

telephone questionnaire was made opportunistically 

over a four-month period, meaning that the length 

of time that had elapsed since the last meeting with 

the paediatric diabetes team varied from one carer 

to another. This variation in time may have had a 

bearing on which carers responded correctly to the 

questionnaire. Lastly, although carers might be 

expected to have a robust knowledge of what to do 

in the circumstances of a hypoglycaemic episode, 

their knowledge might be influenced by their 

individual experiences. Some carers may never 

have had to deal with hypoglycaemia, while others 

might have had repeated experience with this. This 

experience may either make carers more proficient 

in the appropriate management of hypoglycaemia, 

or might have the opposite effect: leaving them 

more accepting of deviations from the target range 

of CBG. 

In conclusion, appropriate training and 

education of carers of children and adolescents with 

T1DM is an essential part of their long-term care, 

not least in the management of hypoglycaemia. 
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Medical professionals responsible for the care of 

children with T1DM should include regular 

assessments of carer knowledge and concerns in the 

routine follow-up of these patients, as well as 

structured re-education. Failure to do this may 

potentially put the child at risk during an episode of 

severe hypoglycaemia. 
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Abstract 

Introduction: Bronchiolitis is one of the most 

common medical emergencies in infancy.  One in 

three infants will develop bronchiolitis in the first 

year of life. 2 - 3 % of these require hospitalisation. 

Aims: To assess the local practice of 

performing a chest X-ray in infants aged less than 6 

months presenting with viral bronchiolitis and to 

compare this practice with the recommendations of 

the National Institute for Health and Care 

Excellence (NICE)1 and American Academy of 

Paediatrics (AAP) clinical practice guidelines for 

bronchiolitis2. The secondary aim was to quantify 

how many of the chest X-rays performed were 

abnormal, and whether these were indicated or not. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methodology: Approval was obtained from 

the Audit Committee and Data Protection Act 

Committee. Data was collected on infants aged less 

than 6 months who presented to the Paediatric 

Accident and Emergency department, Mater Dei 

Hospital, Malta between January - April 2016 and 

October 2016 - February 2017, with symptoms of 

bronchiolitis. The data was retrieved retrospectively 

from medical records and compared to a set of 

indications from NICE and AAP guidelines. Picture 

Archiving and Communication System was utilised 

to view chest X-rays and obtain radiologists' 

reports.  

Results: 148 patients satisfied the inclusion 

criteria for bronchiolitis. 81 (54.7%) had a chest X–

ray performed. Only 28 (34.6%) of the chest X-rays 

were indicated according to the guidelines. Overall 

percentage compliance to the guidelines was 64.2%. 

67 (82.7%) of the chest X-rays performed were 

normal. 8 (57.1%) of the 14 abnormal chest X-rays 

were performed according to the guidelines. 

Conclusion: There is room for improvement 

in abiding to the AAP and NICE guidelines with 

regards to the practice of performing chest X-rays 

in patients presenting with bronchiolitis. Abnormal 

chest X-rays, whether indicated or not, should be 

interpreted with caution. Adhering to the guidelines 

would result in a decrease in patient radiation 

exposure.  

 

Keywords 

Chest x-ray, bronchiolitis, compliance, 

guidelines 

 

Introduction and Aims 

Bronchiolitis is the most common disease of 

the lower respiratory tract during the first year of 

life and one of the most common medical 

emergencies in infancy. 1 in 3 infants develop 

bronchiolitis in the first year of life and 2 - 3 % of 

all infants require admission to hospital.1 

Consequently, it is a burden for the child and 

respective families and is very costly for the 
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healthcare system.3-4  

The diagnosis of bronchiolitis is a clinical 

one. The condition occurs in infants less than 2 

years of age and is characterised by a viral upper 

respiratory tract prodrome followed by increased 

respiratory effort and is commonly associated with 

decreased feeding.1-2Apnoea may be the presenting 

symptom particularly in those infants with a history 

of prematurity.5 Several viruses are responsible for 

causing bronchiolitis, respiratory syncytial virus 

(RSV) being the most common.  In vulnerable 

children, such as those with underlying chronic 

conditions, bronchiolitis may cause significant 

morbidity and mortality.2 However, the number of 

deaths from respiratory failure in bronchiolitis 

remains low.6-7   

Clinicians should diagnose bronchiolitis and 

assess disease severity based on history and 

physical examination.2 Chest X–rays should not be 

taken indiscriminately as they carry a small but 

significant exposure to radiation and are rarely 

useful in the diagnosis.  

The NICE and AAP Guidelines on 

bronchiolitis have specific indicators on when to 

perform chest X-rays, as shown in Table I. 

According to the NICE Guidelines ‘Fever in under 

5s: assessment and initial management’ a chest X-

ray is indicated in children aged < 3 months 

presenting with fever if respiratory signs are 

present.8 The latter was included as an indication 

for performing a chest X-ray in this audit.  

The aim was to assess the local practice on 

performing a chest X-ray in infants aged less than 6 

months presenting with viral bronchiolitis and 

compare this to the recommendations of the 

National Institute for Health and Care Excellence 

(NICE)1 and American Academy of Paediatrics 

(AAP)2 clinical practice guidelines for bronchiolitis.  

The secondary aim was to quantify how many of 

the chest X-rays performed were abnormal, and 

whether these were indicated or not. 

 

 

Table I:  Indicators for performing a chest X-ray in infants with bronchiolitis according to the NICE1 and AAP 

guidelines.2 

Indicators for performing a Chest X-

ray 

NICE Guidelines1 AAP Guidelines2 

Fever ≥ 390C ✔  

Persistent focal crackles ✔  

Signs of airway complication  ✔ 

Signs of unexpected worsening disease  ✔ 

Need for NPICU admission ✔ ✔ 

Respiratory signs and fever in infant 

aged < 3 months  
✔  

 

Methodology 

Approval was obtained from the Audit 

Committee and Data Protection Act Committee. All 

patients aged less than 6 months attending the 

Paediatric Accident and Emergency Department 

between January to April 2016 and October 2016 to 

February 2017, with bronchiolitis, were included in 

the audit.  The data was retrieved retrospectively 

from the patients’ medical records and compared to 

a set of indications from the aforementioned NICE 

and AAP guidelines.  

For the purpose of this audit, a diagnosis of 

bronchiolitis was based on a coryzal prodrome 

lasting 1 - 3 days followed by persistent cough, 

tachypnoea and/or chest recessions and the presence 

of wheeze and/or crackles. Patients aged less than 6 

weeks presenting solely with apnoea were also 

included.1 

Picture Archiving and Communication 

System was utilised to view chest X-rays and obtain 

radiologists' reports.  

The overall percentage compliance to the 

guidelines was calculated using the following 

formula:   

Percentage Compliance = (Number of patients for 

whom chest X-ray not taken and not indicated + 

Number of patients for whom Chest X - ray taken 

and indicated/ Total number of patients) x 100. 
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CXR Indicated

CXR Not Indicated

34.6%

(n = 28)

65.4%

(n = 53)

Results 

A total of 148 patients had the necessary 

inclusion criteria for the diagnosis of bronchiolitis.  

81 (54.7%) had a chest X–ray performed.   Only 28 

(34.6%) of the chest X-rays were indicated 

according to guidelines1-2 (Figure I).  Out of the 67 

patients who did not have a chest X-ray performed, 

2 had a fever ≥ 390C. The overall percentage 

compliance to the guidelines was 64.2%.  

The main indications for imaging were the 

need for a chest X-ray as part of a sepsis screen in 

febrile infants below the age of 3 months, the 

presence of signs of an airway complication and 

severe respiratory distress requiring admission to 

the Neonatal Paediatric Intensive Care Unit 

(NPICU) (Figure II). Table II demonstrates the 

number of indications present for those chest X-rays 

that were taken as per guidelines.  

67 (82.7%) of the chest X-rays performed 

were normal or reported as showing peribronchial 

cuffing and 14 were abnormal. From the latter, 13 

showed the presence of consolidation and 1 showed 

an incidental finding of dextrocardia.  8 (57.1%) of 

these 14 abnormal chest X-rays were performed 

according to the guidelines. 

 

 

 

Figure I: Percentage of chest X–rays indicated. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table II:  Number of indicators present in the patients for whom a chest X-ray was performed according to 

guidelines. 

 

Number of Indicators for CXR Number of Patients 

1 24 

2 4 

≥ 3 0 
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Figure II: Hierarchy of indications for chest X-ray. 

 

 

  

  

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

Discussion 
During the study period, 82.7% of the chest 

X-rays performed for infants presenting with 

bronchiolitis were reported as normal or as showing 

peribronchial cuffing, in keeping with a diagnosis 

of bronchiolitis. A study by Nazif et al, showed that 

84% out of 553 chest X-rays taken on infants with 

bronchiolitis were normal, a figure which is 

comparable to the results of this audit.9 

This highlights the importance of clinicians 

diagnosing bronchiolitis and assessing disease 

severity based on history and physical 

examination.2 Recent guidelines and evidence-based 

reviews suggest that no diagnostic tests are used 

routinely, as they do not have a substantial impact 

on the clinical course of bronchiolitis.2-10 There is 

no correlation between chest X-ray changes and 

disease severity in infants presenting with 

bronchiolitis.2 

81 chest X-rays were performed in this audit 

but 65.4% of these were not indicated. Clinicians 

must keep in mind the harmful effects of ionizing 

radiation associated with imaging procedures such 

as chest radiography. These may result in high 

cumulative effective doses of radiation.12 In a 5 year 

old child, a single PA film chest X-ray is equivalent 

to 3 days of natural background radiation. The 

typical effective dose is that of 0.02 millisieverts.  

The risk of developing cancer from low-level 

radiation such as with diagnostic imaging 

procedures is uncertain. It is assumed that a linear 

relationship exists between exposure and cancer 

risk, and that there is no threshold value below 

which this risk is zero. As a result of these 

assumptions, the probability of developing cancer is 

presumed to increase with radiation dose even for 

low dose medical imaging procedures.13-18 A 

precautionary approach should be taken so as to 

assure that the radiation dose used to perform the 

procedure does not exceed the dose required to 

obtain an image of adequate diagnostic quality.19 

Imaging modalities such as chest X-rays should 

therefore be used sparingly in children.   

In addition to the adverse effects of radiation, 
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performing chest X-rays that are not indicated also 

unnecessarily delays patient transition from the 

emergency department to the inpatient ward and is 

an extra financial burden on the health service. 

Parental requests and anxiety, as well as 

relative unfamiliarity of the foreign guidelines, are 

possible reasons for the low adherence to NICE and 

AAP recommendations. Despite guidelines, the 

clinician’s acumen must be taken into consideration 

and performing a chest X-ray, if justified, 

supersedes the aforementioned drawbacks. 

In this audit, 6 of the 14 abnormal chest X-

rays were not indicated. These were all reported as 

showing a consolidation. The NICE guideline on 

bronchiolitis states that findings on chest X-ray may 

mimic pneumonia and lead to the unnecessary use 

of antibiotics, thus increasing antimicrobial 

resistance, without improving outcomes.1 

In a study by Breakell R. et al, a simple 

educational intervention in the form of sessions to 

raise awareness of appropriate and inappropriate 

management of bronchiolitis amongst clinicians and 

nursing staff, held after the publication of the NICE 

bronchiolitis guideline, led to a fivefold reduction in 

the number of chest radiographs and enhanced 

compliance with the NICE guideline.20  

A retrospective cohort study by Parikh K. et al 

showed that there was a statistically significant 

decrease in the use of diagnostic tests including 

chest X-rays following the publication of the AAP 

guidelines and that this may have reduced costs 

associated with bronchiolitis.21  In another similar 

study which compared the use of diagnostic 

imaging in patients presenting with bronchiolitis 

before and after publication of the AAP practice 

guidelines, it was found that the use of radiography 

decreased from 65.3% to 48.6% after publication of 

the guidelines.  Patient visits after publication of the 

guidelines had 59% lower odds of receiving a chest 

X-ray than those visits occurring before.22  

Some studies suggest that local clinical 

guidelines are what truly drive change at the local 

level and that these have been found to be effective 

in increasing adherence to the bronchiolitis 

guidelines.  Nationally developed guidelines may 

also reduce variations in care and unnecessary 

financial costs.21 

The main limitation of this audit was the 

dependence on clear and reliable documentation in 

the patients’ medical records. Inaccuracies may 

have led to underestimations of indicated chest X-

rays. 

   

Conclusion 

The results of this audit indicate that there is 

room for improvement in abiding by the AAP and 

NICE guidelines with regards to the practice of 

performing chest X-rays in patients presenting with 

bronchiolitis.  53 out of 81 chest X-rays taken in 

this audit could have been avoided.  Out of these 

non-indicated chest X-rays, 6 showed a 

consolidation.  It is, however, debatable whether 

these radiographs were ultimately useful, since 

bronchiolitic changes on imaging may mimic a 

consolidation and thus lead to inappropriate 

antibiotic prescription. Hence abnormal chest X-

rays in bronchiolitic patients should be interpreted 

with caution.  In practice, it is difficult to eliminate 

all ‘extra’ chest X-rays and the clinician’s acumen 

must be taken into consideration.  Knowledge of the 

guidelines may be increased amongst medical staff 

from juniors up to consultants by means of simple 

educational sessions.  Development of a local 

guideline on the diagnosis and management of 

bronchiolitis may also improve adherence to the 

NICE and AAP recommendations as local 

guidelines have been shown to be more effective in 

driving changes in local practice.  These 

recommendations may help to decrease unnecessary 

radiation exposure and its adverse effects, reduce 

the financial burden of bronchiolitis on the health 

services and avoid unnecessary administration of 

antibiotics and the subsequent development of 

antibiotic resistance. 
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Abstract 

Introduction: H.pylori infection has been 

associated with various gastric pathologies and its 

prevalence varies between different countries. 

Furthermore, there is an increasing antibiotic 

resistance and the eradication rates have declined. 

There is clinical and administrative pressure as to 

provide the Rapid Urease Test (RUT) result as 

quickly as possible and ideally prior to discharge 

from the endoscopy unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results: A total of 542 patients fulfilled the 

inclusion criteria.  The patient`s mean age was 54.6 

years and 52.4% were female.  

The main clinical indications for an 

Oesophago-Gastro-Duodenoscopy (OGD) were 

dyspepsia (44.7%) and GORD (24.5%). The overall 

positivity rate was 15% of which 8.7% were early 

positive and 6.3% were late positive. Analysis of 

patients’ age with RUT positivity revealed that 

patients above the age of 60 years were more likely 

to have a positive result (p=0.013). There was no 

statistical significance between the H.pylori results 

and smoking (p= 0.6). 

In this study, there was a variety of 10 

different eradication regimes prescribed, the most 

popular being the use of a PPI 20mg BD + 

Amoxicillin 1g BD + Clarithromycin 500mg BD 

for 10 days (total of 27 cases) versus 14 days (23 

cases). 

Conclusion: This study demonstrates the 

importance of checking the RUT taken at 

endoscopy at 24 hours as this has given a 42% 

increase in the yield for H.pylori. It also 

demonstrates that various regimens are used in 

clinical practice. In view of the relatively low 

prevalence of H.pylori, especially amongst young 

patients, maybe it is prime time that treatment of 

H.pylori is specifically managed by culture and 

sensitivity to avoid worsening clarithromycin-

resistance. 
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Helicobacter pylori; triple therapy; OGD; 

Proton Pump Inhibitor; eradication regime. 
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• MALT: Mucosa-associated lymphoid tissue 

lymphoma 

• OGD: oesophago-gastro-duodenoscopy  

• PET scan: Positron Emission Tomography 

• PPI: Proton Pump Inhibitor 

• RUT: Rapid Urease Test  

 

Introduction and Aims 

Helicobacter pylori (H.pylori) is a gram-

negative bacterium found in the stomach of more 

than 50% of the population worldwide.1 It is linked 

to chronic gastritis, gastric and duodenal ulcers and 

stomach cancer.2 Up to 85% of patients infected 

with H.pylori are asymptomatic;3 therefore a ‘test-

and-treat’ approach is adopted and is most effective 

in a population with a high prevalence of H.pylori 

infection (defined as a prevalence of more than 20% 

), especially in patients under the age of 50 years 

without any alarm symptoms.4 There are various 

methods of testing; these can be divided into 

minimally-invasive (blood antibody test, stool 

antigen test or using the carbon urea breath test), 

and invasive (analysis of gastric biopsies through 

Rapid Urease Test (RUT test), histology and 

culture). None of the methods are 100% specific 

and sensitive. One of the most commonly used is 

the RUT test upon performing an 

oesophagogastroduodenoscopy (OGD).5 

This gastric biopsy test is based on the activity 

of the H. pylori urease enzyme. This splits the urea 

test reagent to form ammonia. Ammonia, being 

alkaline, increases the pH. This is detected by a 

colour indicator. Tests that produce rapid reliable 

findings have been shown to reduce the overall cost 

of management of these patients by decreasing the 

need for telephone calls to be made to patients after 

24 hours. 

The standard first-line treatment option for 

H.pylori eradication is a 7-10 twice daily (b.d.) 

triple therapy of proton-pump inhibitor (PPI) 

together with amoxicillin and clarithromycin or 

metronidazole.6 Unfortunately, such a regime is 

becoming increasingly ineffective worldwide due to 

clarithromycin resistance, with data showing that 

eradication rates have declined to less than 80% in 

both the United States and Europe.7 

Several alternative regimes for eradication 

have been proposed, including the extension of the 

treatment duration to 10 or 14 days; using a 

different PPI; quadruple therapy with the use of 

bismuth with a PPI and two antibiotics; 

concomitant and sequential regimes; use of 

probiotics-supplemented triple therapy or using 

other antibiotics such as levofloxacin 8-11.  Despite 

such antibiotic regimens, a 100% eradication rate is 

rarely achieved. 13 The success of eradication 

therapy depends on patient compliance and 

bacterial factors such as antibiotic resistance.   

Various studies have demonstrated different 

results on the correlation of smoking and prevalence 

of H.pylori infection. It is proposed that smoking is 

negatively associated with H.pylori infection due to 

an increase in gastric acidity following smoking,9 

whilst other studies showed a positive relationship 

in view of damage to gastric mucosal protection 10 

and reduced efficacy of eradication therapy.11-12 

Others studies have demonstrated that there is no 

statistically significant difference in the rate of 

positive infections in relation to current or previous 

smoking status.14 While most of the recent studies 

have concentrated on the choice and prescription of 

antibiotics there is minimal recent data on the 

timing of the interpretation of the RUT after an 

oesophago-gastro-duodenoscopy (OGD). 

The primary aims of this study were: 

1. To assess the diagnostic accuracy of the RUT 

by assessing it at 4 hours and 24 hours.  

2. To determine whether there is a correlation 

between smoking and H.pylori infection. 

3. To identify the different treatment regimes 

prescribed at our local hospital. 

A secondary aim of the study was to 

determine the prevalence of positive H.pylori 

infections among patients undergoing an OGD.. 

 

Methodology 

This was a prospective study performed 

between January 2016 and July 2016. Approval was 

obtained from the Malta University Research Ethics 

Committee.  Ninety-five percent (95%) of the 

endoscopists who perform OGD’s at Mater Dei 

Hospital agreed to participate. The following data 

was obtained and entered into the database: date of 

procedure; patient`s age; gender; clinical indication; 

RUT; treatment regime prescribed and smoking 

status. The exclusion criteria were: (1) patients had 

already been tested and/or treated for H.pylori (2) 

use of proton pump inhibitors in the 2 weeks prior 

to the test and (3) the use of antibiotics in the 

preceding 4 weeks. 

The RUT used in each case by all 

endoscopists involved was the Kimberly-ClarK 
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CLOtest Rapid Urease Test. The test was defined as 

either negative, early positive or late positive. 

The patients’ OGD reports were checked on 

the same day of the procedure and the following 

day by two investigators. If the RUT test showed a 

colour change up to 4 hours after the procedure, it 

was marked as “early positive”. If the RUT test 

demonstrated a positive test more than 4 hours later 

and within 24 hours, it was marked as “late 

positive”. 

 

Results 

A total of 580 consecutive patients who 

performed an OGD at our centre were recruited. 

Thirty – eight (38) patients were excluded as 31 

patients had been previously tested and/or treated 

for H. Pylori and another 7 patients did not have a 

CLO test taken during the OGD. From the 542 

eligible patients, 52.4% were female (284 patients). 

The minimum age was 15 and the maximum 

was 88. The patient`s mean age was 54.64 years 

(median age: 58 years; range 15 - 88 years). Figure 

1 demonstrates the age distribution of the patients’ 

cohort.  

The main clinical indication was dyspepsia 

(44.7%). Other main indications were gastro-

oesophageal reflux disease (GORD) (24.5%) and in 

the investigation of anaemia (10.1%). The other 

clinical indications are demonstrated in Table 1.  

From the cohort, 85% of the RUTs were 

negative for H.pylori. The rest were positive and 

were classified into early positive (8.7%) and late 

positive (6.3%).  Analysis of patients’ age with 

RUT positivity revealed that patients above the age 

of 60 years were more likely to have a positive 

result (p=0.013). Figure 2 demonstrates the 

percentage of positive RUT tests for every age 

group. 

 

Figure 1: Age distribution of patients who underwent OGD 

The minimum age was 15 and the maximum was 88. The patient`s mean age was 54.64 years (median age: 58 

years; range 15 - 88 years). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

33



Editorial OrgOdRe 

 

 

Original Article  

 

Malta Medical School Gazette     Volume 02 Issue 01 2018                                                                                                                              

                                               

 

 

Table 1: Clinical indication for OGD 

The main clinical indication was dyspepsia (44.7%). Other main indications were gastro-oesophageal reflux 

disease (GORD) (24.5%) and in the investigation of anaemia (10.1%). 

Clinical Indication Percentage (%) 

Dyspepsia 44.7 

GORD 24.5 

Anaemia 10.1 

Weight loss 2.2 

Variceal Screening due to cirrhosis 2 

Dysphagia 1.1 

Not specified 3 

Screening for upper GI cancer 6.5 

Work-up for coeliac disease 2.2 

Suspected upper GI bleeding 2 

Gastric mass on CT scan and/or 

increased uptake on prior PET scan 
1.7 

 

Figure 2: Percentage of Positive RUT in each age group 

From the cohort, 85% of the RUTs were negative for H.pylori. The rest were positive and were classified into 

early positive (8.7%) and late positive (6.3%).  Analysis of patients’ age with RUT positivity revealed that 

patients above the age of 60 years were more likely to have a positive result (p=0.013). 
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Figure 3: Treatment regimen prescribed to patients with a positive RUT 

The most commonly prescribed regimens were omeprazole 20mg BD + Amoxicillin 1g BD + Clarithromycin 

500mg BD for 10 days (33%) and 14 days (28%). In the rest (39%), 10 different regimens were prescribed 
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From the patients with a negative RUT test, 

25.4% were smokers. Similarly, from those with a 

positive result, 28.4% were smokers. There was no 

statistical significance between the H.pylori results 

and smoking (p=0.6). 

The most commonly prescribed regimens were 

omeprazole 20mg BD + Amoxicillin 1g BD + 

Clarithromycin 500mg BD for 10 days (33%) and 

14 days (28%). In the rest (39%), 10 different 

regimens were prescribed, as can be demonstrated 

in Figure 3. 

 

Discussion 

H. pylori infection is a cause of peptic ulcer 

disease, gastric mucosa-associated lymphoid tissue 

(MALT) lymphoma and gastric cancer. RUTs are 

used widely throughout the world in endoscopy 

units to determine if patients are infected with H. 

pylori. The accuracy of these tests is important 

because a missed diagnosis of H. pylori infection 

can thus result in various pathologies.15 

In the RUT, the gastric biopsy is put into a gel 

medium containing urea and a pH indicator. If 

present, the urease enzyme of H. pylori splits urea 

into ammonia and carbon dioxide. Ammonia alters 

the pH of the medium which then causes the colour 

change of the pH indicator. This process can take a 

variable amount of time and potentially there are 

various variables such as previous exposure to 

PPI`s, antibiotics and amount of urease that is 

produced by the bacterium.16 The expectation from 

a clinical perspective and also administrative is to 

provide a quick and reliable result before the patient 

leaves the endoscopy unit in view of patient 

satisfaction and as to decrease the need for phone 

calls on the next day and other related paperwork.  

The overall prevalence of 15% does not 

support the empirical treatment for H. Pylori 

amongst symptomatic patients within our 

population. There was a statistically significant 

difference in prevalence between patients below 

and above the age of 60 years (p=0.013). 

Furthermore, in patients under the age of 20 years, 

none of the patients had H. Pylori. One possible 

bias within the study group could have been that 

although patients were told to stop proton pump 

inhibitors 2 weeks prior to the OGD, they might not 

have done so and they might have consumed 

antibiotics in the preceding 4 weeks. This would 

have led to an under representation of H.pylori. 

Similarly, we only tested for H. pylori with one 

modality (the RUT) and did not compare the result 

with histology and/or culture as a reference 

standard. This could also have led to a lower 

incidence.  However, previous studies have 

demonstrated that the RUT is 97% specific and 

98% sensitive when compared to histology which 

was 100% specific and 91% sensitive16  

Furthermore, previous data from studies has 

demonstrated that overall positivity is 75% within 

20 minutes, 85% are detected at 1 hour, 90% by 3 

hours and 95% by 24 hours.17  Data from our study 

contrasts significantly with this data as 42% of the 

RUT turned positive after 4 hours. 

In view of this previous data and the costs 

involved, we did not check for H.pylori with other 

modalities. However, we assessed what really 

happens in the day-to-day clinical practice. It is 

important to note that there is limited recent 

analysis about the timing of the colour change for 

this RUT and most data is coming from the late 

1980s. Thus, in view of increasing or changing 

antibiotic resistance patterns it might be prime time 

to review this, as analysis of the RUT at an early 

stage and not reviewing at 24 hours might lead to 

missing out on the diagnosis of H.pylori and thus 

not treating it.   

Previous studies have demonstrated both 

positive and negative associations of smoking with 

H.pylori.14 In this study there was no correlation 

between the presence of H.pylori and smoking. No 

H.pylori related malignancies were noted within 

this cohort. 

Inconsistencies regarding the eradication 

regimes prescribed in the endoscopy unit are 

evident and depend on consultant preference and 

the junior doctors who prescribe the treatment after 

checking RUT. As culture with antibiotic 

sensitivities is not routinely performed when 

H.pylori infection is diagnosed, it is generally 

recommended that different antibiotics be given at 

higher doses for 14 days. 18 Our study concluded 

that only 28% of the positive RUT patients were 

prescribed such a regime. 

Increased antibiotic resistance is a recognised 

problem affecting the overall success rate of 

eradication of H.pylori. To minimise the clinical 

impact of antimicrobial resistance and eradication 

failure, several studies recommend antimicrobial 

susceptibility testing prior to initiating treatment.19-

20 Ideally antibiotic choice should be based on 

culture and sensitivity of each H.pylori strain 
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cultured in the biopsy however this is not practiced 

at Mater Dei Hospital and the eradication therapy is 

chosen empirically.  

The difficulties associated with performing 

culture and antibiotic sensitivity studies for H.pylori 

include both expense and the fastidiousness of the 

organism. Studies have shown that the use of a 

single antral biopsy for assessing efficacy of a 

particular treatment regimen may fail to detect 

resistant strains.21 Thus resistance variability of 

H.pylori organisms at different gastric mucosal sites 

is a contributing factor to higher eradication rates 

and such antibiotic resistance would require 

multiple gastric biopsies from different sites.  

Limitations to this study which may have 

affected the positivity rate of the RUT and thus the 

outcome of the study is that there is no recorded 

data of how many biopsies and from where they 

were taken and used for each RUT, although it is 

standard practice to take at least one sample from 

the antrum of the stomach.  

Another possible limitation to the study is that 

there is no available follow up on successful 

eradication of H. Pylori though this was not one of 

the intended aims of the study as this  is not routine 

practice at Mater Dei Hospital but the choice of the 

respective endoscopist. 

 

Conclusion 

This study demonstrates that various regimens 

are used in clinical practice. However, we have to 

note the increasing antibiotic resistance. Various 

eradications rates have been ascribed to different 

regimens. In view of the relatively low prevalence 

of H.pylori, especially amongst young patients, 

antimicrobial resistance studies of H.pylori should 

be actively considered as to have better guidance 

with regards to antibiotic prescription. Furthermore, 

the significant increase in positivity post- 4 hours 

necessitate that if the test is still negative at 4 hours, 

it has to be re-analysed at 24 hours.  
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Abstract 

This review identifies the main risk factors 

and high-risk groups of adolescents with substance 

use disorders (SUD). Furthermore, it presents the 

epidemiological data on SUDs in Malta and 

discusses possible ways of tackling prevention, 

whilst offering suggestions based seminal studies 

from published literature to service developers.  

Adolescence is a developmental period of 

high risk, more than half individuals with SUDs 

identify that the problem began before the age of 20. 

18% of adolescents in Europe have reported a 

lifetime use of illicit drugs, the prevalence rates in 

Malta are similar.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Risk factors for SUDs include; heritable 

factors; familial patterns and psychiatric disorders. 

Environmental factors include; family functioning, 

parenting practices, child maltreatment, peer 

influences, substance availability and consumption 

opportunities. One predictive phenotype for SUDs 

is psychological dysregulation characterised by 

cognitive, behavioural and emotional difficulties 

with daily challenges in childhood. The regular use 

of substances is associated with depression, anxiety, 

PTSD, behaviour problems. Highest risk groups as 

those having two parents with a SUD, living with 

single parents, sexual orientation differences, early 

use of substances, psychological dysregulation and 

an attitude of ambivalence towards the use of 

substances. Over 70% of adolescents receiving 

treatment for SUD had a history of trauma. 

Parental practices such as knowledge, 

communication and awareness are an important 

protective factor which may help reduce the 

influential negative influence from peers on 

substance use.  

 Preventive programs should not focus on 

abstinence alone in treatment, since this is 

insufficient as adolescents present with; lower 

problem recognition, higher rates of binge use and 

co-morbid psychiatric problems compared to adults. 

Preventative measures should be targeted towards 

high risk adolescents, with the aim of correcting 

misperceptions as a primary focus. Honesty from 

professionals may reduce the general ambivalence 

with regards to drug use, thereby reducing the 

serious influence friends have on each other. 

Secondly, correcting misconceptions may lead to 

adolescents changing the assumption that one’s 

friends are all positively predisposed to substance 

use. It’s estimated that for every Euro invested in 

addiction treatment, 3 to 5Euros are saved in drug 

related crime, theft and criminal justice costs. 

 

 

Risk factors for adolescents developing 

substance use disorders; what should our 

prevention programs be targeting? 
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Background 

Epidemiology of Substance use disorders 

The majority (58%) of individuals who 

develop substance use disorders (SUD) report their 

drug use began before age 20.1 Adolescence is the 

developmental period of highest risk for onset of 

alcohol and substance use problems.2 Some 

experimentation with alcohol may be considered 

normal within adolescences. However, substance 

experimentation in adolescence increases the risk of 

persistent substance use and dependence.3 

Adolescence has been described as "the critical 

period of addiction vulnerability” because during 

this period the brain pathways that enable people to 

experience motivation and rewarding experiences 

are still developing. During this period adolescents 

are more prone to risk taking and less prone to 

impulse control.4  

In Europe, 18% of school aged children age 

15-16 years reported lifetime use of illicit drugs.5 

Amongst young adults age 15 to 34 years, the life 

time prevalence use of cannabis is 32%, cocaine 6%, 

amphetamines 5%, ecstasy 6%.4 The National 

Institute of Drug Abuse 2011 USA survey reported 

that the trend in daily marijuana use among 

adolescents has increased to its highest in 30 years 

with at least 25% of high school seniors using at 

least once per month.6 Daily marijuana use has 

surpassed daily tobacco use, the latter trend is in 

decline. This raises a public health concern in the 

light of regular marijuana usage in adolescents 

showing to be associated with a reduction in 6 to 8 

points in adult IQ.7 Also, of note is that there has 

been a slight decline in the consumption of alcohol 

use in adolescents. Of public health significance is 

that early initiation of substance use is correlated 

with an increased risk of a constellation of 

behaviours, such as selling drugs, violence, driving 

under the influence, physical, sexual and emotional 

abuse, in addition to the increased risk of 

developing a substance use disorder (SUD).  

The ESPAD 20158 reported data on 

prevalence rates and trends of alcohol and substance 

misuse in adolescents who were about to turn 16 

years, in 25 EU countries. In this survey, data were 

collected on the whole population of Malta, for 

children aged 16 years (n=3,326), there was a 

response rate of 93% and the mean age was 15.7 

years. ESPAD 2015 reported that the lifetime risk 

for alcohol use amongst Maltese adolescence over 

the past 30 days was 6.6% for males and 7.4% for 

females, placing the Maltese adolescents amongst 

the top 5 EU countries for alcohol consumption. 

The lifetime prevalence in 2015 was 86% however, 

it was reported that there was an overall slight 

decrease in trend of alcohol use from 1995. For the 

Maltese population surveyed, there was a decrease 

in the trend of cigarette smoking in adolescence 

with a lifetime prevalence of 29% and for any illicit 

substance (14%). The only reported drug in Malta 

with an increased trend was cannabis (13%), 

placing Malta mid table compared to other EU 

countries. The use of inhalants (8%) and pills (3%) 

in Malta was reported to have decreased over the 

past 20 years. The lifetime prevalence of cocaine 

was 3% and heroine 1% for adolescents aged 15.7 

years in Malta. Lastly the prevalence of internet use 

was 6.1 days out of 7 days in Malta with most time 

being spent on social media; this places Malta 

amongst the top of the EU countries.  

It is estimated that 1.5 million adolescents 

meet criteria for SUD but of these only 111,000 

(7%) receive treatment for the disorder3 possibly 

due to; poor health care coverage, low motivation 

from YP or parents, lack of specialised adolescent 

programs and inconsistent quality in adolescent 

services. Similar figures are not available for the 

Maltese population however, the authors are aware 

that services for adolescents are few and 

understaffed and under resourced in Malta. Another 

factor contributing to the unique challenge centred 

around adolescent drug use pertains to biological 

factors of the developing brain. The prefrontal 

cortex is still immature whilst the nucleus 

accumbens is also still developing. The latter is the 

centre for thrill seeking and acting impulsively. 

Therefore this could in part explain the disregard 

for negative consequences of alcohol and drug use, 

whilst reinforce the importance of individual 

tailored therapeutic approaches.9 It is imperative to 

take hold in mind the higher rates of impulsivity of 

adolescents compared to adults when considering 

tailored made service development.  

In this narrative review paper, the authors aim 

to highlight the identified risk factors and high-risk 

groups of adolescents for developing SUDs, from 

the published evidence in seminal papers within the 

literature. Furthermore, they seek to provide service 
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developers with an understanding of the more 

effective preventative models when providing care 

for this cohort for young people. 

 

Table 1: Early onset of substance use: prevalence 

of students experiencing substance use at the age of 

13 or younger (percentage) 

 

Table 2: Illicit drug use: lifetime prevalence of the 
use (percentage) 

 

Adolescents at risk for substance use disorder  

Early childhood characteristics can increase 

the risk of adolescent SUD, thus identifying the 

characteristics can be important for prevention of 

alcohol and substance use. Risk factors for 

developing a SUD are divided into heritable such 

as; familial patterns and psychiatric disorders. 

Environmental factors may include; family 

functioning, parenting practices, child maltreatment, 

peer influences, substance availability and 

consumption opportunities and phenotypic 

factors.10 The presence of SUD in a parent has 

consistently been shown to be a strong risk factor 

(genetic and environmental) for adolescent alcohol 

and SUD.11  

One predictive phenotype is psychological 

dysregulation for SUDs. Psychological dysfunction 

is characterised by a deficiency in cognitive, 

behavioural and emotional difficulties when it 

comes to addressing daily challenges in childhood. 

Furthermore, Clark 2004,12 reported a link between 

parents with psychological dysregulation and their 

children as being at increased risk for SUDs. 

Psychological dysfunction in its more severe form 

presents itself as conduct disorder, oppositional 

defiant disorder (ODD), attention deficit 

hyperactivity disorder (ADHD), depression and 

later in life; antisocial and borderline personality 

disorders and is seen as a predictor for higher levels 

of alcohol use.  

Several environmental factors have been 

identified as having an influence on increasing the 

risk of onset of SUDs (the timing), whilst genetic 

factors seem to accelerate the progression from 

initiation to heavier use. Some of these risk factors 

include; children maltreatment, traumatic 

experiences, parental practices and peer influence 

and these can in turn lead to manifestations of 

psychological dysregulation such as conduct 

disorder, ADHD and depression.13  

 

Traumatic events in childhood and development of 

SUDs. 

Childhood traumatic events mimic 

environments with psychological dysregulation 

which in turn meditate the body’s response to stress 

through the hypothalamic-pituitary-adrenal (HPA)-

axis. Sartor 200714 reported in a study involving 

more than 3,500 female twins, that those who 

suffered childhood sexual abuse were associated 

with higher rates of alcohol use and dependence. 

Kaufman 200715 reported in a longitudinal study of 

76 maltreated children compared to matched 

controls that the former were seven times more 

likely to use alcohol at age 12 (two years earlier 

 Malta Average Range 

Cigarettes 13 23 9-47 

Daily smoking 3 4 1-10 

Alcohol 54 47 14-72 

Intoxication 8 8 2-22 

Cannabis 3 3 1-13 

Ecstasy 1 1 0-2 

Amphetamine/methamphetamine 0 1 0-3 

Cocaine/crack 0 1 0-2 

 Malta Average Range 

Any drug 14 18 6-37 

Cannabis 13 16 4-37 

Ecstasy 2 2 0-5 

Amphetamine 2 2 0-10 

Methamphetamine 1 1 0-5 

Cocaine  3 2 0-5 

Crack 1 1 0-3 

LSD/other hallucinogens 1 2 0-5 

Heroin  1 1 0-3 

GHB 
(gammahydroxybutyrate) 0 1 0-3 
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than controls). More than 70% of adolescents 

receiving treatment for SUD had a history of trauma 

exposure.16 Increased shyness, anxiety, depressions, 

anger were found to be risk factors for initiating use 

of nicotine, alcohol, marijuana amongst adolescents 

aged 9-15 years.17 Childhood trauma was reported 

to be a risk factor for transition from experimental 

to regular use. Lastly childhood trauma may 

increase the risk of relapse however, results were 

not consistent across studies and seem to be mostly 

limited to nicotine and alcohol.18  

 

The association between mental disorders and 

substance use disorders  

The association between mental disorders and 

SUDs has been well established. Adolescence is a 

risk period for substance use disorders.2 The regular 

use of alcohol and substances is associated with 

depression, anxiety, PTSD, behaviour problems 

such as conduct disorder and further substance 

use.19  

In early to mid-adolescence, the trends for 

female substance use is similar and sometimes 

extends the use by males however, by 17 years of 

age males outpace their female counterparts with 

respect to heroine, steroids, hallucinogens, 

marijuana and alcohol use, amphetamine use 

remains similar.17  

 

Substance use in adolescents with mental 

disorders and gender influences:  

Schwinn 201020 in a clinical trial of 400 

adolescents, mean age 17.5 years (range 15-20 

years) reported that although indices of mental 

disorders differed by gender, anxiety and depression 

was more common in females, whilst hostility 

symptoms of conduct disorder were more common 

in males. However, there was no evidence of gender 

being a risk factor on the relationship between 

mental disorders and past month drinking, binge 

drinking, cigarette smoking, marijuana use and 

substance use.18  

 

Racial and ethnic differences and SUD 

African-Americans are less influenced by 

their peers who drank alcohol but more influenced 

by parental support than Caucasians, which in part 

explains their different alcohol use patterns. 

African-American adolescents reported less SUDs 

than Caucasians while Hispanic adolescents 

reported more use.21 Given the sudden increase in 

population in Malta, one can no longer consider the 

population to be homogenous and with increase in 

heterogeneity within the island, public service 

commissioners should aim to target their preventive 

measures towards the higher risk ethnic groups.   

 

Sexual orientation and adolescent substance use  

Several decades of research have shown that 

there are high rates of SUDs in lesbian, gay and 

bisexual (LGB) adolescents.22 However, large gaps 

still exist in the literature in understanding who is 

the most vulnerable within the LGB community. 

Published studies seem to be consistent in the 

findings that bisexual adolescents are at greater risk 

for substance misuse. In a meta-analysis of 18 

published studies Marshsal 200823 reported higher 

rates of SUDs compared to heterosexual 

adolescents (Odds Ratio=2.89, Cohen’s d=0.59). 

The effect size was large to very large with the 

average Cohen’s d for relationship between sexual 

orientation and lifetime cigarette use and injection 

drug were >0.80. The odds for SUD in the LGB 

group was found to be on average 190% higher than 

for heterosexual adolescents and higher within 

some sub populations; highest females 400% and 

bisexual adolescents 340%. Furthermore, the gender 

of the participant was also a significant risk factor 

(Q16.6, d.f=1, p<0.0001), females were more at risk 

for SUDs than their male counterparts.  

The most prominent theoretical and 

explanatory frameworks of the LGB health risk is 

the ‘minority stress’ model,24 which proposes that 

LBG adolescents suffer from more harassment, 

maltreatment, discrimination and violence 

compared to their peers. For most LGB adolescents 

in addition to developing a healthy gay identity they 

may be faced with stress from social stigma and 

fear of discrimination, therefore they have greater 

challenges to use coping skills to protect themselves. 

When considering psychoeducation sessions aimed 

schools, one needs to be aware of the considerable 

higher risk of developing SUD adolescents with 

different sexual orientation face.  

 

Parenting practices  

A longitudinal study25 reported that low levels 

of parents monitoring are a significant risk factor 

for adolescents to develop SUDs. Barnes 200026 

reported the relationships between parenting 

practices and SUDs are due to environmental 

influences such as inadequate parental involvement, 
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inadequate emotional support behaviours, cognitive 

dysfunction in parents, psychological disorders and 

direct modelling of drinking and substance misuse.  

Effective parenting is inversely associated 

with adolescent SUD. Parental knowledge is an 

important construct that reflects reasonable parent-

child communication and relations leading to 

parental awareness of their adolescents, friends’ 

activities and whereabouts. Studies have reported 

that parental knowledge is a protective factor 

against adolescent use of cigarettes, alcohol and 

marijuana. Girls and younger adolescents 

experience a higher level of parental knowledge 

which may in turn protect them from SUD  and 

delinquency overall.27 Infrequent communication 

and less time spent together between parent and 

child has shown to be associated with higher rates 

of alcohol and tobacco use.28 Overall the 

demographics, parenting variables and their 

interactions explained 12% of variance in smoking 

scores, 8% of alcohol consumption scores, 10% of 

aggression scores and 17% of the delinquency 

scores.27  

In a survey of school aged children from 11 to 

16 years in the USA on data obtained from n=8,795 

Wang 200921 reported that peer influence had a 

direct influence on adolescent substance use. Peer 

influence has consistently shown that it is amongst 

the strongest predictor of adolescent SUD. 

Adolescents who associate with substance using 

peers are more likely to use illicit substances.29 

Therefore, when focusing on developing 

preventative measures for SUD, one needs not only 

to address the adolescent but also provide parenting 

training, since minor changes such as more 

communication, time spent together and knowledge 

of who their friends are may drastically diminish 

the negative influence adolescents suffer in peer 

pressure.  

 

Attitude ambivalence and friend norms to SUD 

Of the potential risk factors mentioned on 

attitude to substance use behaviour, ambivalence is 

the one which has most evidence. Ambivalence is 

characterised as a person holding a positive and 

negative attitude towards an object simultaneously. 

Priester 200230 reported that adolescents who were 

ambivalent about alcohol consumption and safe sex 

practices had less attitude-behaviour congruence 

than participants of low ambivalence. Hohman 

201431 reported that the higher perceived 

behavioural control to resist marijuana use was 

negatively related to intentions to use marijuana 

(p<0.001). Furthermore, the more friends approved 

the use of marijuana the stronger was the intention 

to use substances (p<0.001). The more adolescents 

felt they could refuse marijuana the less likely they 

were to intend to use the drug in the future. The 

younger the adolescent the higher was the 

prevalence who hold negative attitudes to marijuana 

use, as time passes this change.32  

Findings from published research suggests 

two potentially preventable possibilities. The first 

prevention model suggests that professionals should 

make use of hard scientific knowledge to facilitate 

adolescents adopting correct attitudes to SUDs and 

consequently inform their behaviours. This model 

reduces ambivalence in adolescents and provides a 

strong knowledge base for anti-drug attitudes and 

behaviours. Information that is truthful, credible 

and not exaggerated or falsified would be more 

persuasive.33 The second suggestion is that 

prevention messages should be designed to 

attenuate ambivalence, thereby reducing the 

susceptibility to their peers’ influence.34 Given that 

published studies report that one of the strongest 

risk factors to developing SUDs is peer influence, 

psychoeducation from professionals sharing the 

honest truth about the pros and cons of substance 

use, could help reduce the ambivalence adolescents 

have and reduce the false belief which they may 

hold that is ‘all my peers hold a positive regard to 

substance use’. 

 

Effectiveness of treatments for adolescents with 

SUDs 

Adolescents are more susceptible to peer 

influence and focused more on immediate concerns. 

The effectiveness of available treatments for 

adolescents with SUDs is currently a reason for 

concern due to the high rates of treatment drop-out 

and post treatment relapse. Behavioural 

interventions are considered ‘first line’ treatment 

however, medications are often used adjectively to 

reduce drug cravings, symptoms of withdrawal and 

to treat co-occurring psychiatric conditions. Lipsey 

et al conducted a meta-analysis on a variety of 

treatment modalities that were tested against a 

control or alternative treatment sample and a 

consistent pattern emerged that showed an overall 

positive effect for all treatment modules when 

compared to controls however, family therapy, CBT 
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and motivational enhancement therapy/CBT tended 

to show the best outcomes.35 Overall CBT and 

family interventions have been consistently shown 

to have moderate effects sizes. Moreover, CBT in 

adolescents (d=0.45)36 have consistently shown 

greater sustained or post-treatment effect size 

compared to family-based interventions.  

For every Euro invested in addiction treatment 

it is estimated that it yields cost savings of between 

3 to 5 euros in reductions in drug related crime, 

theft and criminal justice costs. These costs are 

greater when health and societal savings are 

considered.37  

 

Recovery 

Nearly all adolescent treatment approaches are 

based on the abstinence model, unfortunately a 

return to drug use occurs in one third to one half 

within 12 months following treatment.38 Preventive 

measures should focus on specific treatment 

variables include; the adolescents treatment 

experience, counsellor rapport and aftercare 

attendance.39 Individual variables include 

psychiatric comorbidity, lack of family involvement, 

continuing influence with drug using peers and poor 

coping skills.40 All these variables are known to 

have strong evidence to support one’s decision on 

whether the adolescence would choose to continue 

or not to continue attending and engaging therapy. 

 

Conclusion 

The results from a cluster analysis report41 

highlight that the highest risk groups include; those 

having two parents with a SUD, early use of one or 

more substances and the highest level of 

psychological dysregulation. This group is 

associated with significantly earlier use of tobacco, 

alcohol, marijuana and cocaine. The first steps of 

interventions are treatment programs but focusing 

on abstinence alone is insufficient. Rather, 

multimodal programs addressing various aspects as 

psychological dysregulation such as in the case of 

multi systemic therapy, a process which includes 

the young person, their family and their 

environment are optimal.42  

The suggested core elements for adolescent 

treatment programs in Malta should include; 

screening and comprehensive assessments to ensure 

understanding of the full range of issues of the 

adolescent and family, comprehensive services to 

address the substance use problem. Given the 

limited funds available for prevention programs in 

Malta, research has demonstrated that there are 

three main groups to target. These include: children 

with ADHD, ODD and conduct disorders should be 

provided with a primary care provider for parental 

education and a child psychiatrist. Briones 2006 

reported that frequent screening in schools for 

problematic alcohol and substance use during late 

childhood and early adolescence, to identify, then 

offer education should, whilst treatment to be 

offered to parents with SUDs is an effective 

preventative method to reduce the onset go SUDs. 

Encouraging adolescents in Malta to engage in 

positive social activities such as organised sport, 

voluntary activities and regions activities as these 

are less likely to develop SUDs ablate other 

negative behaviours.43  
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Introduction 

Vestibular schwannoma, also known as 

acoustic neuroma, is an uncommon entity, with 

incidence estimated at 1 in 100,000 individuals.1-2 

They make up 8% of all intracranial tumours, but 

around 80% of all cerebello-pontine angle growths.3 

These lesions usually present with a mix of 

asymmetrical hearing loss, occasionally acute, 

tinnitus, vertigo and unsteadiness, which occur due 

to compression of the vestibulocochlear nerve 

directly or pressure on its blood supply. 

The main concern with these benign tumours 

is the pressure on surrounding structures. 

This study was performed to have a picture of 

the incidence of vestibular schwannomas in Malta. 

 

Method 

Review of the reports of MRIs of the Internal 

Auditory Meatus (MRIAM) performed between 

2009 and 2016 in Mater Dei Hospital (MDH), the 

main hospital in Malta was done and findings of 

acoustic neuroma recorded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the years 2000 until 2008, no reliable 

electronic records of MRIs performed are available. 

The records of patients referred for treatment to 

specialist centres in the UK were accessed and the 

patients referred for management of acoustic 

neuroma included.  

These records were also used to find any 

patients discovered by MRI brain which were not 

investigated by MRIAMs. 

 

Results 

In all, 76 new cases of acoustic neuroma were 

found over 17 years. 

4.5 new cases per year were discovered on 

average, which results in an incidence of 1.1 per 

100,000. 

The age range of the cases was from 20 to 81 

years, with a median age of 57 and mean age of 

54.6 years. 

37 were males and 39 females. 

 

Discussion 

The incidence of 1.1 per 100,000 is similar to 

that found in other studies. 4-5 

A slight female preponderance was found, 

which is similar to the findings of similar studies 

which found a greater percentage of females 

affected by vestibular schwannoma.6,7 The average 

ages affected were similar to those reported in other 

studies. 6,7 

The number of acoustic neuromas discovered 

have gradually increased over the years, 43 of the 

cases were discovered in the years 2012 - 2016, 

while only 33 were discovered in the previous 12 

years. This might be due to the increasing 

availability and use of MRI. 

Limitations of this study include the relatively 

small number of cases when compared to other 

similar studies. Due to the small population of 

Malta, this can only be mitigated by increasing the 

number of years included in the study. 

Another limitation of this study is that cases 

of acoustic neuroma which were not investigated by 

MRIAM in Mater Dei Hospital and/or referred for 

treatment abroad were not included in this study. 

Incidence of Acoustic Neuroma in Malta 

 
 

Ryan Grech,  Kenneth Muscat,  Joseph Attard 

Ryan Grech MD (Melit.), MSc(Edin.), MRCS (Edin.), 
DOHNS (Edin.)* 

Department of Otorhinolaryngology 

Mater Dei Hospital  

Msida Malta 

ryangrech88@gmail.com; ryan.grech@gov.mt 

 

Kenneth Muscat M.D. (Melit), M.R.C.S. (Edin), Dip. O-

HNS (Edin), F.E.B. ORL-HNS (Vienna), MSc Voice 

Pathology (UCL), FRCS (ORL) (Edin) 

Department of Otorhinolaryngology 

Mater Dei Hospital  

Msida Malta 
 

Joseph Attard MD (Melit.), MSc (Edin.), MRCS(Edin.) 

Surgical Clinical Research Fellow,  

Queen Elizabeth Hospital,  

Birmingham 

 

*Corresponding author 

46



Editorial OrgOdRe 

 

 

 

Original Article 

 

Malta Medical School Gazette     Volume 02 Issue 01 2018                                                                                                                              

                                               

 

 

This might have resulted in missing a small number 

of cases of acoustic neuroma discovered in private 

hospitals and acoustic neuromas discovered by MR 

head which did not have a subsequent MRIAMs 

and were not referred for management abroad. 

 

 

 

 

Conclusion 

This is the first such study investigating the 

incidence of acoustic neuroma in Malta. An 

incidence similar to that found in other incidence 

studies performed in Europe and the US was found. 

In spite of the limitations of the study, it is a good 

picture of the epidemiology of acoustic neuroma in 

Malta. 

 

Figure 1. Number of Newly Diagnosed Acoustic Neuromas per Year 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Number of Newly Discovered Acoustic Neuromas from 2000 to 2016 

 

Year Number of Cases Discovered 

2000 4 

2001 1 

2002 5 

2003 2 

2004 2 

2005 3 

2006 2 

2007 0 

2008 2 

2009 4 

2010 3 

2011 5 

2012 8 

2013 11 

2014 9 

2015 6 

2016 9 
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Abstract 

The Agatha Breast Unit at Mater Dei 

Hospital, Malta performed 340 wide local excisions 

for cancer in 2013-4. Further surgery for close or 

involved surgical margins was performed in 45 

cases (13%), of these 26 (58%) underwent cavity 

excision and 19 (42%) underwent mastectomy. 

Residual tumour was found in 9 (35%) in the cavity 

excision group and 13 (68%) of the mastectomy 

group. The authors discuss how their unit follows 

the recommendations of the “Toolbox to reduce 

lumpectomy reoperations and improve cosmetic 

outcome in breast cancer patients of the American 

Society of Breast Surgeons Consensus Conference” 

and what can be done to reduce re-operation rates 

further. 

 

Keywords 

Breast neoplasms, Margins of Excision, 

Reoperation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction and Aim 

Breast cancer is the most prevalent cancer in 

European women and the incidence is increasing 

but mortality rates are decreasing. In our unit 70% 

of patients undergo breast conservation therapy 

(BCT) aiming to control local disease and achieve 

cure with the best possible cosmetic result and 

allowing the patient to have a good quality of life.1 

An inadequate surgical margin may lead to local 

recurrence but re-excision to achieve an optimum 

margin leads to a worse cosmetic outcome and 

other problems. 

The aim of this study is to assess re-operation 

rates in breast cancer patients after wide local 

excision in our unit. This was done by reviewing 

the histology results of the original surgery and 

those of the subsequent cavity excision or 

mastectomy, studying residual tumour rates in the 

two types of re-operation.   

 

Methods 

Data Collection and Sampling. 

Data was collected from theatre lists of the 

two local breast surgeons for all wide local excision 

operations performed for cancer during 2013 and 

2014 at the Agatha Breast Unit at Mater Dei 

hospital, Malta. Histology reports were accessed 

from the hospital database and patient records were 

reviewed as necessary.  

 

Results 

A total of 340 wide local excisions were 

performed in 2013 and 2014. Further surgery was 

performed in 45 (13%) to achieve clear margins. Of 

these, cavity excision was performed in 26 patients 

(58%) and mastectomy in 19 patients (42%). 

Residual tumour was found at the second operation 

in 9 patients (35%) in the cavity excision group and 

in 13 (68%) in the mastectomy group (49% 

overall). This is outlined in table 1.  

The collected data was analysed statistically 

using IBM SPSS to check if there is a statistically 

significant difference in the size of original tumour 

Re-operation Rates in Breast cancer after 

Breast Conserving Surgery in Malta 
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between patients undergoing cavity excision or 

mastectomy at subsequent surgery. 

 

Table 1: Wide local excisions and re-operations for 

breast cancer in 2013 and 2014 

 

Out of the patients who underwent cavity 

excisions, 23(88.5%) had invasive carcinoma at 

original histology while 3(11.5%) had both invasive 

carcinoma and DCIS. The patients who 

subsequently had a mastectomy had 12 (63.2%) 

who had invasive tumour orginally and 7 (36.8%) 

who had both invasive carcinoma and DCIS. When 

comparing the two groups, more patients who 

eventually had mastectomy had both invasive 

tumour and DCIS in the original histology 

(P=0.009), while more patient who had a cavity 

excision had only invasive tumour initially 

(p=0.02). 

The average size of the initial tumour was 

23mm (range 8-48) in those who subsequently 

underwent cavity excision and 33mm (range 6-75) 

in those who underwent mastectomy.  The 

difference in size was statistically significant, 

p=0.03 using a T-test.  

Out of 26 cavity excisions, 9 (35%) had 

residual tumour on histological assessment and out 

of 19 mastectomies 13 (68%) had residual disease. 

The mastectomy group had a statistically significant 

higher rate of residual cancer when compared to the 

cavity excision group (p=0.025, using a Pearson 

Chi-Square test).  

In the mastectomy group 5 patients (26%) had 

an initial tumour which was larger than 40mm on 

histology of the original operation, 7 patients (37%) 

had multifocal disease, 2 (11%) had chemotherapy 

between the initial and delayed surgery, 4 (21%) 

had extensive DCIS and one (5%) had previously 

undergone risk reduction bilateral subcutaneous 

mastectomy and immediate reconstruction for high-

grade DCIS.  

 

 

Figure 1: Re-operations for incomplete excision of breast cancer in 2013 and 2014 
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The average length of time in between 

surgeries was 58.61 days for the mastectomy group 

(range 27-209 days) and 62.22 days for the cavity 

excision group, excluding those patients who had 

chemotherapy in between the surgeries (range 22-

205 days).  The total average time between 

surgeries was 60.41 days. This implies that patients 

undergoing re-operation undergo substantial delays 

to start adjuvant treatment. 
 

Discussion 

Surgery is the mainstay treatment of breast 

cancer with breast conserving therapy now being 

the preferred option. Breast conserving therapy 

(BCT) includes breast conserving surgery (BCS) 

followed by moderate dose radiation therapy to 

eradicate residual microscopic disease.  An 

overview of completed trials and 9 prospective 

randomised clinical trials comparing BCT with 

mastectomy showed equivalent survival rates 

between the two approaches.2-11 The main aim of 

BCT is to provide a more cosmetically acceptable 

breast associated with a low rate of recurrence in 

the treated breast.  12 However in breast conserving 

surgery an adequate negative margin around the 

tumour is required to achieve full clearance. A 

positive margin may lead to further surgery which 

may either involve further local treatment (cavity 

excision) or mastectomy at a later stage.13 

Reoperation may have consequences such as 

delaying adjuvant treatments, and increased rates of 

local and distal recurrence.14-16 Other 

consequences may include poorer cosmetic 

outcome and emotional distress which may delay 

recovery, with the resulting socioeconomic impact 

due to inability or delay in resuming work and also 

additional financial burden on the healthcare 

system.17  

The latest NCCN guidelines state that for 

DCIS a margin status of less than 1 mm is 

considered inadequate, 10mm is considered a good 

margin but may affect cosmetic outcome. If the 

margin is between 1-10mm, the wider the margin 

the lower the local recurrence rate.  For margins of 

less than 1 mm between the fibroglandular 

boundary (i.e. chest wall or skin) re-excision is not 

mandatory. However, this may require higher 

radiotherapy doses postoperatively.18 In infiltrating 

carcinoma, a negative margin is considered as ‘no 

ink on tumour’ as described by the 2014 Society of 

Surgical Oncology – American Society for 

Radiation Oncology Consensus Guidelines on 

Margins.19 Positive margin requires re excision in 

the form of further breast conserving therapy if 

appropriate or mastectomy, because there is 

increased risk of ipsilateral breast tumour local 

recurrence. There is still controversy regarding the 

appropriate margin however most surgeons take this 

to be 2mm. 20  

It has been shown that 25% of local 

recurrences are associated with survival reduction at 

20 years.2 Loco-regional recurrence is a product of 

sufficient tumour volume reduction (a clear margin 

is a surrogate marker), tumour biology, 

radiotherapy and systemic treatment. There are no 

prospective randomized trials that directly address 

the influence of margin width on local recurrence or 

define an optimal marginal width. What constitutes 

an acceptable margin must be individualized within 

the context of the tumour size, biology, stage and 

planned treatments.1  

Reoperation rates after breast conserving 

surgery can be high, with rates of 17% to 68% 

quoted in various studies.21-28 Women having an 

in situ component were more likely to have at least 

one reoperation.29 The results from our unit 

compare well with these figures.  

Our unit strives to decrease re-operation rates 

by following the recommendations of the 

Consensus Conference Toolbox to reduce 

lumpectomy reoperations and improve cosmetic 

outcome in Breast Cancer Patients of the American 

Society of Breast Surgeons. 30   

Pre-operative imaging is done with full-field 

digital mammography and ultrasound as needed. 

MRI is used for patients with lobular carcinoma. 

All patients undergo breast biopsy before surgery 

and they are discussed at a multi-disciplinary team 

meeting that includes surgeons, radiologists, 

pathologists and oncologists. Non-palpable breast 

lesions are localized, and multiple wires or seeds 

are used for large lesions, multifocal tumours and 

extensive DCIS. Oncoplastic surgical techniques 

allow resection of larger amounts of breast tissue 

and this may include contralateral breast 

symmetrization surgery. All operative specimens 

are oriented by placement of sutures at surgery, a 

short suture is used to label the superior margin, a 

medium suture for the medial margin and a long 

suture for the lateral margin. All specimens are 

weighed to facilitate reconstruction when necessary. 

When the lesion is not palpable the specimen is 
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labelled with metal clips (LigaclipsTM) and 

radiographed. This will document that the lesion 

has been removed and assessment of the margin. A 

cavity shave is performed if the margin is “close”. 

We do not perform routine cavity shaves of side 

walls or intraoperative pathology assessment of 

lumpectomy margins. 

Not all patients who have positive or close 

margins in the first operation are found to have 

residual tumour at the second operations. Rates of 

18.8% to 33% have been quoted, while we report 

residual tumour in 49% of re-operated 

patients.20,22 Residual disease has been associated 

with multifocality but no other associated factors 

have been identified.22  

Patients treated with repeat BCS had similar 

outcomes to those who underwent mastectomy. 

This was shown by a retrospective review and a 

prospective study which both showed no significant 

difference in survival rate following both 

management options i.e. mastectomy versus repeat 

BCS.31, 32   

Our study compared two groups of women 

who underwent further excision after their initial 

breast-conserving surgery, for close or involved 

margins with tumour or in-situ disease. Some 

underwent a cavity excision while others had a 

mastectomy as their second surgery.  Patients 

undergoing cavity excision were found to have 

residual tumour in 35% of cases compared to 68% 

of patients with residual tumour in the mastectomy 

group (p=0.025).  This implies that mastectomy is 

more likely to result in a positive result and 

therefore more likely to result in complete 

histological excision than breast conserving cavity 

excision. It may also imply that in repeat cavity 

excision the surgeon might not manage to excise 

residual disease as this may be difficult to localize. 

There was also a significant difference in the initial 

tumour size, as those patients who underwent a 

mastectomy as a second procedure had larger 

average initial tumour size (p=0.03). This implies 

that a larger initial tumour size may influence the 

decision to perform a mastectomy as a second 

surgery if this is required.  

Limitations of this study include a small 

sample size of re-operated patients and the 

retrospective nature of the study.  

Lateral margin cavity shave during the initial 

breast conserving surgery has been shown to 

decrease the re-operation rates for margin clearance 

but the excised volume is increased and this may 

unnecessarily compromise cosmetic 

outcome.21,29,33-35  Intra-operative margin 

assessment using frozen section reduces re-excision 

rates but this is not widely available.36 A 

commercially available RF spectroscopy probe 

(MarginProbe) has been shown to decrease re-

operation rates.37 Our unit proposes to study these 

three techniques in an effort to further improve our 

re-operation rate. 
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Abstract 

Background: Few published studies have 

evaluated the service users’ satisfaction of a 

Children and Young People Service (CYPS). An 

association between child and carers’ satisfaction 

and their attendance to CYPS exists. The aims of 

this study were to evaluate the service users’ views 

of the national CYPS, Malta and disseminate 

findings to policy makers to inform service 

development. 

Method: Young People (YP) attending CYPS 

from 1st to 30th November 2014 were invited to fill 

in an anonymized Charleston psychiatric outpatient 

satisfaction scale in Maltese or English. The 

quantitative data was collected from 13 questions 

using a Likert scale and analysed using statistical 

correlations. The qualitative data was collected 

from three open ended questions and analysed using 

a thematic analysis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results: The sample population was 211 

(97.7% response rate), average age 9.97 years (SD 

3.34, CI ± 0.45). Overall quality of care was 

significantly (p<0.001) correlated with; 'respect 

shown for YP’s treatment opinions’ (r=0.539), 

'matching treatment plan to YP’s individual needs' 

(r=0.320), and 'helpfulness of the services received' 

(r=0.618). Thematic analysis findings included; 

waiting lists and the interval between reviews were 

perceived as too long, difficultly establishing a 

therapeutic relationship, and lack of age appropriate 

environment which hindered attendance.  

Conclusions: This is the first service user 

satisfaction evaluation for CYPS, Malta. Increasing 

staff to reduce waiting times and having reviews by 

the same clinician would ensure continuity of care 

and improve the therapeutic relationship. Better 

communication between services is required 

through school visits and paediatricians. Extending 

opening times, facilitating the referral process and 

improving accessibility may decrease barriers to 

service. Artwork and a well-lit environment could 

help engagement. Despite the above, YP still felt 

that overall CYPS provided an individualised 

treatment plan where staff work collaboratively to 

scaffold YP and meet their needs. 

 

Keywords  

Child Psychiatry, User Satisfaction, Parental 

Satisfaction, Service Evaluation, Quality 

Improvement, Out Patient Clinics 

 

Background 

Professor Sir Ian Kennedy (2010) suggested 

that the only assessment of the quality of service in 

child health should be through service user 

satisfaction questionnaires.1 To date only a few 

published studies have assessed the service users’ 

satisfaction of child and adolescent mental health 

services (CAMHS).2 Promoting service user 

satisfaction may be an important aspect with the 

aim to reduce the dropout rates, which are reported 

to be between 30 to 60% of young people (YP) in 
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CAMHS.3-4 There is an association between YP and 

parental satisfaction and engagement and treatment 

completion.5-6  

Parent satisfaction feedback questionnaires 

have received criticism for the lack of psychometric 

evidence including validity and reliability.7-8 They 

have also been criticised for not being 

comprehensive8 and this is related to content 

validity. One reliable and validated service user 

questionnaire is the Charleston psychiatric 

outpatient satisfaction scale, with a high internal 

reliability (alpha = 0.87).9 

The aim of this study was to evaluate the 

current service users’ opinion of the national CYPS 

in Malta and disseminate them to commissioners 

and policy makers to be utilised for service 

development.  

 

Method 

Procedure 

This study was a one stage survey to which all 

YP aged 18 years and under who were attending 

CYPS from the 1st to 30th November 2015 were 

invited to participate in. Data were collected over a 

one-month period.  This time period was decided 

upon based on the estimated projected sample size 

which was considered large enough according to 

published research10 for qualitative and quantitative 

data analysis. The national CYPS covered a 

population of 75,464 YP in 2015.11 

The inclusion criteria were all YP attending 

CYPS with a mental disorder according to ICD-

10.12 YP who had more than one appointment 

during the data collection period were eligible to 

participate on one of their visits only. All YP were 

offered the opportunity to participate or abstain, 

with the aim of reducing the chance of a selection 

bias. 

Informed consent was obtained from every 

YP by the three nurses working at CYPS. The YP 

were then invited to fill in an anonymised 

questionnaire in either Maltese or English. The 

researchers (AS and NC) carried out the data 

collection and analysis had no direct contact with 

the participants, thus reducing the chance of an 

observer’s bias. 

 

Questionnaire Development 

The selected questionnaire was an adapted 

Charleston psychiatric outpatient satisfaction scale. 

It is comprised of a 5-point Likert-type response 

setup which optimises variability and predictive 

validity while decreasing positive response bias. All 

questions followed the hospital governance protocol 

and contained no unethical questions or questions 

which may negatively affect the mental state of the 

YP. The English version had a readability score of 

ages 13-14 years and the questionnaire was 

translated by a professional translator into Maltese. 

The questionnaire involved 13 questions with a 

Likert scale and three open ended questions at the 

end of the questionnaire.   

A pilot study was carried out on 10 YP, to 

assess the acceptability, readability and reliability of 

the tool. The YP and carers were then asked to 

provide written feedback on the three mentioned 

points above. Both the English and the Maltese 

version of the questionnaire were found to be 

acceptable with good readability by all YP and care 

givers. 

 

Analysis 

A mixed method analysis was carried out 

using both qualitative and quantitative data 

analysis. The data from the questionnaires were 

inputted into a password protected Excel 2010 

spreadsheet. 

All quantitative data were grouped, and 

correlations were carried out using Statistical 

Package for the Social Science.13 The three variants 

with the highest correlation coefficient to overall 

quality of care were entered into a logistic 

regression to test whether the three independent 

variables were significant in rating the overall 

quality of care received. 

The qualitative data were collected from the 

three open ended questions which inquired; i. how 

the service could be improved? ii. what would YP 

and care givers make sure such a service would 

include and iii. any other comments that they had. 

A thematic analysis as written by Braun and 

Clarke14 was used to analyse YP’s opinions as a 

combined group. In this thematic analysis four 

major themes were identified: clinical, 

administrative, environment and location 

comments. 

 

Results 

The target population was 216, five people 

refused to participate, either due to literacy 

difficulties or needing to attend to their child’s 

needs as a priority, thus the sample population was 
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211 (97.7% response rate). The average age of 

attendance was 9.97 years (SD 3.34, 95% CI ± 

0.45) and all the YP were accompanied by a parent 

or care giver. 112 (53.3%) chose to answer the 

questionnaire in Maltese.  

Results for the qualitative part of the 

questionnaire are presented in Table 1 and Figure 1. 

The overall quality of care was significantly 

correlated with respect shown for YPs' opinions 

about treatment (r=0.539, p<0.001), matching of the 

treatment plan to the YPs' individual needs (r=0.320, 

p<0.001), and the helpfulness of the services YP 

received (r=0.618, p<0.001). 
 

 
Table 1. Describes the frequencies for questions 1 to 12 

  Excellent  
n (%) 

Very Good  
n (%) 

Good  
n (%) 

Fair    
n (%) 

Poor   
n (%) 

N/A    
n (%) 

1 Helpfulness of the reception 
staff 

105  
(51.2) 

69  
(33.7) 

29 
(14.1) 

1  
(0.5) 

0 
(0) 

1  
(0.5) 

2 Amount of time waiting to 
be seen 

18 
(8.9) 

68  
(33.5) 

72 
(35.5) 

37 
(18.2) 

7 
(3.4) 

1  
(0.5) 

3 Amount of information 
given to you about your 
problem 

64 
(31.1) 

77  
(37.4) 

46 
(22.3) 

18 
(8.7) 

1 
(0.5) 

0 
(0) 

4 Respect shown for your 
opinions about treatment 

62 
(29.8) 

81  
(38.9) 

52 
(25) 

8  
(3.8) 

0 
 (0) 

5  
(2.4) 

5 Matching of treatment plan 
to your individual needs 

50 
(25.1) 

76  
(38.2) 

51 
(25.6) 

12 
(6) 

0 
(0) 

10  
(5.0) 

6 Helpfulness of the services 
you have received 

78 
(37.9) 

73 
(35.4) 

39 
(18.9) 

8 
(3.9) 

3 
(1.5) 

5 
(2.4) 

7 Overall quality of care 
provided 

55 
(27.8) 

82 
(41.4) 

40 
(20.2) 

13 
(6.6) 

0 
(0) 

8 
(4.0) 

8 Appearance of the waiting 
room 

25 
(12) 

68  
(32.7) 

63 
(30.3) 

41 
(19.7) 

11 
(5.3) 

0 
(0) 

9 Appearance of the office 20 
(9.6) 

69  
(33.2) 

70 
(33.7) 

41 
(19.7) 

8 
(3.8) 

0 
(0) 

10 Office hours 35 
(17.0) 

69 
(33.5) 

68 
(33.0) 

19 
(9.2) 

13 
(6.3) 

2 
(1.0) 

11 Location of this outpatient 
service 

30 
(15.0) 

51 
(25.5) 

76 
(38.0) 

22 
(11.0) 

12 
(6.0) 

9 
(4.5) 

12 Parking 4 
(1.9) 

8 
(3.9) 

19 
(9.2) 

46 
(22.2) 

110 
(53.1) 

20 
(9.7) 
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Figure 1. Would you recommend this program to a friend or family member? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multiple regression analyses were used to test 

if respect shown for YPs' opinions about treatment, 

matching of the treatment plan to the YPs' 

individual needs and the helpfulness of the services 

YP received significantly predicted overall quality 

of care. The result indicated that the three predictors 

significantly account for 48.6% of the variance 

(R2=0.486, F(3,184)=57.93, p<0.001). Matching of 

the treatment plan to the YP’s individual needs and 

the perceived helpfulness YP received from the 

professionals within CYPS significantly influenced 

the perceived overall quality of care (β 0.325, β 

0.361 respectively), p <0.001, that the YP received. 

However, respect shown for YPs' opinions about 

treatment was not significantly predictive (beta 

0.114) p=0.135. 

 

Thematic Analysis 

Service users felt that more guidance, such as 

parental skills and children’s groups were needed to 

help them understand and deal with their children’s 

behaviours, Figure 2. It was emphasised that better 

collaborative communication including education 

was required and as a result, professionals can then 

prescribe accurate individualised treatment to meet 

their needs. Having access to a crisis team and 

helpline were amongst the suggested needs for a 

more holistic and efficient service. 

36 (12.6%) YP said that review appointments 

were too infrequent and furthermore, having 

reviews carried out by a different professional on 

each subsequent review reduced continuity of care 

and hence the chances of building a meaningful 

therapeutic relationship with any professional, 

Figure 3. 20 (7.0%) YP said that the waiting lists 

for psychologists and doctors were perceived as 

being too long, some recommended an increase in 

the number of trained staff to patient ratio. 15 

(5.2%) YP stressed the importance of professionals 

adhering to their respective appointment times. 

Lastly, it was suggested that clinic hours should be 

extended so that YP would not have to miss school 

to attend appointments and care givers not to need 

to take time off work. 

The appearance and facilities in the waiting 

room were heavily criticised (n=50, 17.5%), YP 

asked for new and appropriate books to be made 

available in the waiting room, for there to be age 

appropriate toys, a larger TV screen, computers, 

Wi-Fi available, a food and drink machine and an 

overall warmer and age appropriate environment. 

31 respondents (10.8%) reported to finding parking 

facilities difficult to access. 
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Figure 2. Comments pertaining to the clinical aspect of CYPS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Comments pertaining to the administration aspect of CYPS 
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Conclusions 

To our knowledge this was the first service 

user satisfaction evaluation carried out for the 

national CYPS, Malta. The overall feedback from 

the YP and their care givers was positive with 

regards to the overall quality of the service that they 

received. 50 (17.5%) YP commented positively and 

expressed their appreciation towards the service 

offered at CYPS. The main finding which support 

this included; YP felt that CYPS provided an 

individualised treatment plan which was tailored to 

their needs and that the staff worked collaboratively 

with the YP to achieve their treatment goals. 

  However, a substantial number (n=36, 12.6%) 

of YP and their care givers commented that waiting 

times for appointments were too long. Another 

recent service evaluation from the same CYPS 

reported the mean waiting time for the first 

specialist review was 301 days (CI ± 34.4, range 0-

800) in 2014.15 Therefore, CYPS waiting times did 

not follow guidelines as recommended by the Local 

Delivery Plan Standards target in NHS Scotland, 

which reports that a child should not wait for more 

than 18 weeks16 from referral to treatment. This 

could be achieved by increasing the trained staff to 

patient ratio and investing in treatment pathways 

with target waiting times and auditing the service 

regularly. 

The need for better communication between 

services was emphasized by the responders. To 

address this limitation CYPS staff have started 

carrying out more school visits, thereby liaising 

with the educational system, thus assessing YP in 

their natural environment to provide a better 

understanding of the YP’s needs resulting in a 

better outcome of care provided.17 Furthermore, 

there has been more emphasis on interdisciplinary 

communication between paediatricians and 

clinicians working at CYPS. This has been 

facilitated by having trained paediatricians working 

at CYPS and having an exchange training 

programmes between psychiatry and paediatrics of 

placements for trainees. 

One important theme from this thematic 

analysis was the absence of continuity of care and 

therefore the difficultly to establish a therapeutic 

relationship between the clinician and the YP. This 

may be the result of the system set up, where by a 

YP is reviewed by a different doctor at each 

subsequent visit to CYPS. This limitation in service 

provision could be managed by each clinician 

having their own caseload and the YP is followed 

through from beginning to end, ensuring continuity 

of care. The study showed that if the YP’s 

individual needs and treatment plans are matched, 

then YP would feel that the service was helpful, and 

this significantly predicted overall quality of care. 

Although the opening office hours and the 

location of CYPS were rated as overall good, the 

authors wonder if a barrier to service use is actually 

the opening times. Appointments are all given 

during school hours, this means that YP would need 

to choose between school and the appointment at 

CYPS.18 Furthermore, only referrals made by 

doctors are accepted to CYPS, meaning other 

clinical professionals working in mental health, 

education and care givers themselves cannot 

directly refer to CYPS. Published research reports 

that less than half of YP with a mental disorder 

actually access a mental health service,1 facilitating 

the referral process procedure may therefore 

increase access rates. It was hypothesised from the 

complaints made by YP about the location of CYPS 

that there is a possibility that YP would prefer 

smaller community CAMHS provided in their local 

area rather than just having one centralised service 

for the whole island of Malta. However, this would 

involve a strategic service development plan with 

costs to cover a substantial increase in staff 

employment and training.19 

Parking was rated poorly, and this may be 

another barrier to attending CYPS. Poor parking 

facilities may be one of the reasons for parents to 

choose not to attend CYPS and opt for other 

independent options available on the island.18 

However, from the logistic regression, no 

significant correlation between parking and overall 

quality of care was found. Despite parking being 

rated most poorly in the quantitative and qualitative 

responses, this did not significantly contribute to the 

overall quality of care.  

From the information gathered in this study 

and extrapolated by the authors, it is hypothesised 

that a substantial number (data still not available in 

Malta) of YP choose to access independent 

CAMHS rather than the NHS CYPS. Reasons for 

the above could possibly be the result of the poor 

environment and location of CYPS together with 

unacceptably long waiting lists and the lack of 

possibility to engage with the same professional. 

Further contributing to the above hypothesis may be 

the lack of stigma, shorter waiting lists, age 
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appropriate environment and the ability to self-refer 

associated with accessing private services.19 This 

hypothesis could be tested in future studies on this 

service. 

 Another theme mentioned was the absence of 

age appropriateness of the environment of CYPS 

(n=50, 17.5%). Moderate associations were found 

between the subjective experience of the YP 

attending CAMHS and their evaluation of the 

physical environment. Relatively small changes, 

such as adding a piece of artwork can help to 

improve the general perception of CYPS. The 

relationship between the physical environment and 

patient satisfaction suggests a potential for policy 

makers and commissioners to improve the overall 

service provided.20 Whilst appreciating the 

difficulties in providing an appropriate environment 

to meet the wide age range of YP reviewed at 

CYPS, in the published and unpublished literature, 

YP have pointed out the need for a “happy 

looking”, well-lit, comfortable21 and age 

appropriate environment.22-23 Lastly an innovative 

concept which may be adopted to help YP attend 

CYPS is the introduction of static exercise bicycles, 

which could be placed in the waiting rooms and 

could be used to charge the electronic device of the 

YP or their carer. This could keep YP occupied 

while waiting, whilst help to reduce the ever-

increasing problem of obesity in YP in Malta.24-25  

 

Strengths and weaknesses 

This study was a one stage survey with a large 

sample population and with a high response rate, 

which was not limited by a selection or observation 

bias and data analysed by using mixed method of 

analyses. However, no demographic data (except 

for age) was collected, the hypothesis that asking 

for limited personal identifiable information would 

increase the acceptability by the YP to participate 

and reduce the chance of a response bias by a 

Hawthorne effect. This study was limited by a 

response bias given that YP who do not attend 

CYPS were not included in this service evaluation. 

The authors (AS, NC) were blinded to the 

responders and recommend that as the next step 

from this service evaluation, interviews with the YP 

would be carried out, through independent research 

assistants, thus increasing the depth and quality of 

information gathered.  
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