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Abstract

Community pharmacists are accessible health professionals who play a key role in the
prevention and management of non-communicable diseases (NCDs). Point-of-care
testing (POCT) service provision by community pharmacists has the potential to
facilitate pharmacist intervention with respect to NCDs.

The aim of this research was to assess the feasibility and impact of POCT offered in
community pharmacies for NCDs. The objective was to develop a framework for a
collaborative care model to ensure consistency and standardisation in the provision of
POCT services by community pharmacists.

A POCT service covering blood glucose, total cholesterol and triglycerides, blood
pressure and body composition measurement was planned. A framework was developed
and validated. A document was prepared and used to ensure standardisation and
consistency by community pharmacists in offering the POCT service, and reliability,
practicality, and feasibility in compiling the data collection sheet and of the testing
process were established. The POCT service was implemented on 80 patients identified
by convenience sampling from 4 community pharmacies. Test results were interpreted
and an action plan for each patient was developed (t1). The action plan reflecting test
results consisted of: lifestyle advice, referral to general practitioner (GP), referral to
emergency department, and retesting at three (t3) and six (t6) months.

Of the 80 patients, 43 were female, mean age was 60 years (range 19-85 years) and
patients were taking a mean of 2 medications daily (range 1-6 medications daily). At t1,
all patients were offered lifestyle advice, patients were referred to a GP due to out-of-

range blood pressure (n=17), out-of-range blood pressure and fasting blood glucose



(n=4) or due to elevated fasting blood glucose levels (n=2). Of the latter, 2 patients were
started on antidiabetic treatment by the GP. Of the 80 patients, 56 patients were asked to
retest at t3 and 24 patients at t6. At t3, 23 patients were tested and a statistically
significant improvement (p<0.05) was observed through reduction in the level of
systolic blood pressure (n=11), total cholesterol (n=9) and fasting blood glucose (n=6).
At t6, 10 patients were tested, maintaining all parameters within range.

The outcome of this study was the development of a framework to ensure
standardisation and consistency in the provision of POCT services by community
pharmacists. The results indicate that provision of blood pressure, blood glucose and
lipid profile POCT in community pharmacies is feasible and effective since

improvement in test parameters at follow-up was observed.

Keywords: non-communicable diseases, point-of-care testing, community pharmacy

practice, framework, standardisation, consistency
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Chapter 1

Introduction



1.1 Point-of-Care Testing

Point-of-care testing (POCT) involves the rapid testing for biomarkers within a direct
patient service that facilitates disease diagnosis, monitoring and management (Vashist,
2017). POCT is efficient, accurate and non-invasive, and implementation of POCT
services has led to positive outcomes in a number of healthcare sectors (Luppa et al.,
2011; Wang and Kricka, 2018; Lingervelder et al., 2019), including in community
pharmacies (Roszak and Ferreri, 2020). The benefit of result rapidity allows healthcare
professionals to instantaneously offer patient care and interventions (Rajendran and
Rayman, 2014; Wang and Kricka, 2018). The shorter time required to initiate treatment
in certain patients can be crucial for a positive patient medical outcome (Rajendran and

Rayman, 2014).

POCT involves the analysis of patient specimens outside a centralised laboratory by
healthcare professionals and includes patient self-monitoring (Florkowski et al., 2017).
The shift from utilising large complex equipment to simple devices being used outside
the hospital care setting has been introduced over the years (Luppa et al., 2011; and
Musaad, 2021). Advancement in technology has improved testing to become more
available and portable (Rooney and Schilling, 2014; Wang and Kricka, 2018), providing
patients with immediate access to healthcare when it is required (Francis and Martin
2010; Herd and Musaad, 2021). The World Health Organisation (WHO) states that the
key characteristics that POCT should offer follow the acronym ‘ASSURED’, namely
‘Affordable, sensitive, specific, user-friendly, rapid and robust, equipment-free and

delivered’ (Buss et al., 2019).



With the introduction of POCT services, barriers have been reduced with regards to
time constraints in obtaining results and to make a clinical decision, and the need for
specialised laboratory personnel (Hardy et al., 2016), resulting in an overall
improvement in healthcare being observed (Saleem, 2018; Price and St John, 2019).
Devices, namely blood glucose and blood pressure monitors, have been available for
decades (Tanyanyiwa et al., 2015). Newer POCT devices, such as for testing of
infectious diseases including human immunodeficiency virus (HIV) and testing for
international normalised ratio (INR), have become available over the years (Saleem,
2018; Park, 2021). By incorporating POCT programmes within community pharmacy
practice, the intervention of the pharmacist is strengthened together with the aim to
further support public health (Hohmeier et al., 2017). A pharmacist can contribute
greatly to the healthcare system by providing health screening services to prevent

illness, monitor health and aid in medication therapy management (Hohmeier et al.,

2017; Rodis et al., 2017).

Due to an increase in the number of older persons, a higher burden on healthcare
systems is being observed (Steltenpohl et al., 2018). According to the WHO, the number
of persons aged 60 or older in 2019 was 1 billion and it is forecasted to increase to 1.4
billion by 2030 and 2.1 billion by 2050.! The largest increase is mainly seen within
developing countries. With an increase in the number of elderly, a shift in the reasons
for mortality and morbidity has been documented. In the recent pre-COVID-19 era, the

leading cause of death was due to chronic non-communicable diseases (NCD) and not

1 World Health Organisation. WHO Ageing [Internet]. Switzerland: WHO; 2021 [Cited 2021 Jun 04].
Available from: https://www.who.int/health-topics/ageing#tab=tab 1
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due to infectious diseases. NCDs are considered a heavy burden which are negatively
affecting healthcare systems. Strategies need to be implemented to prepare healthcare
systems for the eventuality of a continued increase in NCDs within ageing populations.
Strategies and targets are already being implemented by individual countries, but other
countries require further support. Pharmacists are respected, knowledgeable and
accessible members of the healthcare team. By having tools ready at their disposal,
pharmacists can maximise their potential, strengthen public health and provide
sustainable healthcare services for overall better patient health outcomes. By having the
majority of community pharmacies providing POCT services, community and patient
health has the potential to be greatly improved (Kovacevi¢ et al., 2018; Goode et al.,

2019; Smith and Rains, 2020).

1.2 Non-communicable diseases

According to the WHO, NCDs, which are known as chronic diseases, include non-
infectious diseases of long duration.2 The most common diseases include heart disease,
stroke, cancer, respiratory diseases and diabetes mellitus. This group of diseases are
commonly referred to as ‘silent killers’ due to showing no symptoms until the disease
progresses to an advanced stage (Budreviciute et al., 2020). NCDs are mostly associated
with the elderly, however all ages can be affected, even before birth, in both developed
and developing countries (Islam et el., 2014; Mossialos et al., 2015). The WHO states

that NCDs are responsible for 80% of deaths worldwide and are responsible for the

2 World Health Organisation. WHO Noncommunicable Diseases [Internet]. Switzerland: WHO; 2021
[Cited 2021 Jun 04]. Available from: https://www.who.int/news-room/fact-sheets/detail/
noncommunicable-diseases.



majority of ‘premature’ deaths of persons between the ages of 30 and 69 years, and of
these, 85% of ‘premature’ deaths occur in low-and middle-income countries.2 The
United Nations Sustainable Development Goals have put forward a goal for the year
2030, which estimates to have a third of premature deaths decreased (Nugent et al.,

2018). NCDs have a negative impact on health and on economic status (Matheson et al.,

2013).

In 2018, a report was published by the WHO on the progress noted by individual
countries to overcome NCDs.? The report indicated that for Malta, with a population of
429,000, 90% of deaths are due to NCDs.3 The most common causes of deaths in Malta
recorded between 2009 and 2019 include; ischaemic heart disease, stroke, Alzheimer’s
disease, lung cancer, lower respiratory infections, colorectal cancer, diabetes, chronic
obstructive pulmonary disease, chronic kidney disease and breast cancer (Vos et al.,
2019). The report indicates the effort which Malta is implementing in the fight towards
preventing NCDs. Malta has targets in place, an action plan is set, and focus is being

made for the reduction of modifiable risk factors.3

Predisposition of individuals to NCDs is affected by a number of risk factors. These
numerous risk factors are demonstrated at community level (Allen et al., 2020), and can
be a result of a combination of factors, including genetic, physiological, environmental
and behavioural factors (Esmailnasab et al., 2012). The risk factors are modifiable and

non-modifiable. Non-modifiable risk factors include age, gender and genetics, and the

3 World Health Organisation. WHO Noncommunicable Diseases (NCDs) Country Profiles [Internet].
Switzerland: WHO; 2018 [Cited 2021 Jun 04]. Available from: https://www.who.int/nmh/countries/
mlt_en.pdf.
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key modifiable risk factors include tobacco use, unhealthy diet, lack of physical activity,
harmful use of alcohol and chronic diseases. These risk factors play an important role in
the progression of NCDs which can start from an early age. At the foetal stage, lifestyle
choices made by the mother, such as smoking or drinking alcohol, and environmental
factors which are not directly controlled by the mother, can contribute to the
development of NCDs. Evidence shows that environmental factors early in life have an
impact on the possibility of the development of NCDs in the future (Baird et al., 2017).
An approach which is taken into consideration for the prevention of NCDs is ‘life
course epidemiology’ (Kuh et al., 2003). ‘Life course epidemiology’ is the study of
biological, behavioural, and psychosocial processes which link adult health and disease
risk to physical or social exposures (Kuh et al., 2003; Baird et al., 2017). This concept
aims at focusing on the opportunity to make decisions in life to prevent the development
of chronic diseases (Baird et al., 2017). Since risk is accumulated over the course of
many years, with the peak risk reached in adulthood, early identification is favoured
through testing together with lifestyle interventions or modifications to identify and

manage diseases in the early stages (Baird et al., 2017).

Modifiable risk factors can be modified in a behavioural manner, which can be
supported by healthcare professionals, the government and specialised programmes
(Lim et al., 2013; Islam et al., 2014). Although the risk factors are modifiable, they are
considered to provide an extensive burden of disease. Metabolic risk factors increase the
risk for NCDs, including patients with raised blood pressure, obesity or overweight,

hyperglycaemia and hyperlipidaemia (Esmailnasab et al., 2012). High blood pressure is



the leading metabolic factor attributing to global disease burden and 19% of deaths

annually, followed by obesity and high blood glucose (Tanaka and Itoh 2019).

In addition to the major key risk factors, a number of social determinants play a role in
the development of NCDs (Sharma et al., 2020). The major social determinants include
poverty, lack of educational opportunities for individuals and unemployment or
minimum or low wage employment (Allen et al., 2020). A relationship is observed
between people of lower economic class and having a higher risk of developing NCDs
(Marmot and Bell, 2019). These risk factors are a target for the governments to
implement strategies to overcome the social determinants which will improve public
health, quality of life and reduce the prevalence of NCDs, leading to a reduced burden

on the healthcare systems (Allen et al., 2020).

Healthcare professionals play an important role in the management of NCDs. The
method of management is based on prevention and screening, where each country will
adopt a strategic plan which best suits the resources available. In this way, NCDs targets
are aimed to be met. Cost effective and feasible services offered by healthcare
professionals should aim at contributing to the reduction of NCDs, which will lead to a

decrease in morbidity, mortality and improve overall health outcomes (Sousa Pinto et

al., 2019).



1.2.1 Prevention and Screening

The need to discuss improvements which are required when focusing on NCDs are
inevitable due to the rising mortality and morbidity (Waszyk- Nowaczyk et al., 2018). A
contribution by Wendimagegn and Bezuidenhout (2019), reports that nearly each person
will experience and possibly succumb to chronic conditions and their complications in
his or her lifetime, and that it is crucial to focus on preventative services which are cost-
effective and have a high health impact. The authors put forward aspects when taking
into consideration the number of risk factors which contribute to the development of
NCDs, a ‘small’ number of risk factors are responsible for a ‘large’ number of diseases
and disease burden, which is observed worldwide. An approach that recognises the
reality and impact of chronic diseases aims at preventing and managing the conditions
whilst maintaining a healthy lifestyle over the lifetime of the patient (Mc Namara et al.,
2017). Developed and developing countries are focusing their strategies towards
reducing the overall burden of NCDs by emphasising on feasible and sustainable
methods for prevention, management and screening (Mc Namara et al., 2017;

Wendimagegn and Bezuidenhout, 2019).

Prevention and screening methods are vast and are dependent on the resources and
budget available for the community. By offering POCT services and incorporating
community pharmacist intervention to identify risk factors for NCDs, a preventative
care plan can be developed (Bacci et al., 2018). A preventative healthcare plan has been
shown to be effective in preventing a large proportion of deaths (Sousa Pinto et al.,

2019). For this reason, screening programmes which are pharmacy-based and run by



community pharmacists using uncomplicated medical devices with appropriate result
interpretation and action planning, can help in reducing the NCDs invisible epidemic

(Bacci et al., 2018).

A suggested method for prevention of NCDs can be achieved with the use of POCT
(Malcolm et al., 2019). POCT can be used to prevent persons from developing chronic
diseases or reducing disease progression. Testing should be performed on both
symptomatic and asymptomatic individuals as a valuable opportunity for health
promotion and prevention (Wendimagegn and Bezuidenhout, 2019). Pharmacist
intervention should consist of basic screening for NCDs with the use of available POCT
devices, obtaining a detailed past history and assessing relevant risk factors which may

affect the prognosis of the patient (Choudhary et al., 2020).

Through screening for unidentified diseases or risk factors by pharmacists, diseases can
be identified in the early stages (Waszyk- Nowaczyk et al., 2018). With the intervention
of pharmacists in offering POCT services, educational care follows as an important role,
mainly with regards to diet, physical activity, smoking and alcohol. Clear interpretation
of results 1s deemed necessary, together with a detailed educational plan for the patient
to follow. Patients are to be referred to their general practitioner (GP) or specialist based
on the results obtained, and in this way GP services are used more effectively and
efficiently due to avoiding unnecessary GP visits (Sousa Pinto et al., 2019). This
structure highlights the collaborative practice between pharmacists and GPs. A similar
collaborative practice model between healthcare professionals and taking into

consideration POCT, was described by Gubbins et al., (2017), who presented a



comprehensive literature review on POCT for infectious diseases. Gubbins et al explain
that by providing and strengthening community health and improving health care
delivery, infectious diseases can be identified at the point-of-care (POC), in the fight
against antibiotic resistance. By outlining a collaborative workforce with the use of
POCT by community pharmacists and communicating with GPs, Gubbins et al.,
conclude that such services will collaboratively reduce excessive and unnecessary use
of antibiotics. By using a similar model for NCDs, the services offered by community
pharmacists are capable of identifying disease states early, monitoring known conditions
and reducing disease progression. Poor communication and collaborative practice
between healthcare professionals can negatively affect the health services and patient

care offered (Freeman et al., 2016).

1.2.2 Cardiovascular Disease

CVDs are the leading NCD globally and account for the largest number of deaths, with
a higher number of deaths compared to cancer or respiratory diseases (Hunter and
Reddy 2013; Budreviciute et al., 2020). CVDs are responsible for 17.9 million deaths
annually worldwide (Budreviciute et al., 2020). CVDs are not only affecting older
populations but an increase in younger adults being diagnosed with CVDs has been
observed. At the POC, blood pressure monitoring is an easy parameter which can be
monitored. Blood pressure is an important risk factor to be monitored for CVD together
with other tests such as total cholesterol, triglycerides, body mass index (BMI) and

blood glucose. These parameters are identified by the American Heart Association

10



together which other risk factors such as diet, physical inactivity, smoking and obesity

or overweight (Budreviciute et al., 2020).

Elevated blood pressure is a major health problem leading to a number of
cardiovascular problems, namely myocardial infarction, heart failure and stroke. By
providing optimal management and appropriate recommendations to significantly
reduce risk factors which lead to CVD a significant risk reduction in the population is
noted (Amadi et al., 2020). According to the WHO, it is estimated that 1.13 billion
people worldwide have hypertension and it is a major cause of premature deaths.*
CVDs can easily go unnoticed as symptoms develop when the disease has progressed,
and at this stage the disease is commonly complicated, for example leading to
myocardial infarction.# Screening programs have been shown to detect high risk
patients during the early stages of the disease (Jahangard-Rafsanjani et al., 2017). In this
way by identifying such patients, the disease state can be managed and support is
provided in controlling modifiable risk factors to reduce overall mortality and morbidity

(Jahangard-Rafsanjani et al., 2017).

Elevated total cholesterol and triglycerides are two parameters which increase the risk
for CVDs. In addition to changes in behavioural risk factors, available literature shows
the effects of red yeast extract, a natural ingredient which has been used for centuries
and has recently been exposed to research interest due to its positive effects (Mach et

al., 2020). Red yeast extract is produced by culturing the yeast Monascuspurpureus on

4 World Health Organisation. WHO Hypertension [Internet]. Switzerland: WHO; 2021 [Cited 2021 Jun
10]. Available from: https://www.who.int/news-room/fact-sheets/detail/hypertension
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rice (Verhoeven et al., 2013), which forms a mixture of monacolins that inhibit
hydroxymethylglutaryl- coenzyme A (HMG-CoA) reductase and hence decrease
cholesterol synthesis in the liver (Verhoeven et al., 2013). A study by Verhoeven et al.
(2013), shows a statistically significant decrease in cholesterol levels after the
consumption of red yeast extract when compared to placeboAnother study by Heinz et
al., (2016), documented a 15% decreased in LDL levels. Community pharmacists can
consider recommending this over-the-counter supplement for patients with elevated

cholesterol levels.

1.2.3 Diabetes Mellitus

Diabetes and elevated blood glucose are leading contributors to the global burden of
disease (Alzubaidi et al., 2019). Although patients can solely suffer from diabetes, a
number of complications are associated with the longstanding condition and diabetes
commonly co-exists with CVD (Alzubaidi et al., 2019). Diabetes is a leading problem
around the world and is prominent in Malta. Attention is generally given to diabetes
since it is a major NCD and is associated with severe life-threatening complications
which are responsible for long duration hospital admissions and polypharmacy
(Budreviciute et al., 2020). Diabetes-related complications include ischaemic heart
disease, stroke, kidney failure, blindness, depression and limb amputation (Papastergiou
et al., 2016). Significant contributors are inappropriate diet and physical inactivity
(Chaudhury et al.,2017). In the United States, 9.3% of the population had diabetes in
2012, and out of these 29.1 million persons, 8.1 million were undiagnosed (Alfayez et

al., 2017).

12



When analysing worldwide data, 45.8% of diabetes cases are undiagnosed and this can
be overcome by focusing on early detection through screening programmes with
effective prevention interventions and patient education (Alzubaidi et al., 2019). A
report by Papastergiou et al., (2016), explains that the increasing number of patients
diagnosed with diabetes has an effect on the healthcare system sustainability. This
report highlights that the annual cost for diabetes care in Canada amounted to $11.7
billion up until 2016, and this expense is anticipated to increase over the years, with
diabetes-related complications accounting for 80% of the costs (Papastergiou et al.,
2016). Apart from the economic burden, the disease has a negative impact on the
patients’ quality of life regardless of gender, as well as with imposed difficulties for

family members and caregivers (Prajapati et al., 2017).

With the community pharmacist being ideally positioned, blood glucose testing can be
offered to increase awareness of monitoring and to maintain appropriate blood glucose
levels (Nowak et al., 2002; Papastergiou et al., 2016; Yaghoubi et al., 2017; Bukhsh et
al., 2018). In addition to fasting blood glucose, HbAlc testing is another POCT which
allows pharmacist involvement in diabetes care (Papastergiou et al., 2016; Alfayez et
al., 2017; van Eikenhorst et al., 2017; Kharjul et al., 2018). The benefit to having POCT
performed by pharmacists for the management of diabetes, and offering testing and
patient education have been explored by a number of studies (Collins et al., 2011;
Alfayez et al., 2017; Fazel et al., 2017; van Eikenhorst et al., 2017; Roszak and Ferreri,
2020). A study conducted by Peasah et al. (2020), demonstrated the effectiveness of
student pharmacist-led telephone calls for the improvement of HbAlc levels. Clinical

sessions offered by pharmacists have positively affected disease management and

13



reduced GP visits (Odegard et al., 2015) and literature highlights the importance and
benefit of interprofessional collaborative practice for diabetes management (Nagelkerk

et al., 2017; Pascucci et al., 2021).

1.2.4 Obesity

Diet and physical inactivity are the largest hurdle faced in the fight to reduce NCDs
(Cammock et al., 2021). A patient being obese or overweight is a common risk factor
for NCDs, including CVDs and diabetes mellitus. A study conducted by Wolfenden et
al., in 2019 reviewed 40 trials performed in the United States and Australia, and showed
that the most common risk factor for obesity was unhealthy diet. Although poor diet is
common in childhood, the introduction of processed foods, sugar-containing drinks, and
an overall high BMI have had a direct negative impact on NCDs (Baird et al., 2017,
Budreviciute et al., 2020). Natural foods are now replaced by unhealthy food options,
together with a decline in physical activity, which have shown a rapid increase in NCDs
(Budreviciute et al., 2020). Patients should be educated by different platforms at all
ages, including governmental and non-governmental organisations, and to provide
information on the importance of dietary changes to achieve progress on a larger scale.
Education starts from school for young children, advertisements for the general public,
followed by healthcare professionals who should address diet and lifestyle issues with

their patients (Wolfenden et al., 2019).

For this reason, a healthy lifestyle should be promoted to all patients. Diet forms part of

a self-management programme, together with smoking cessation, decrease in alcohol

14



intake and increase in physical activity. Lifestyle activities include healthy diets and
focus on limiting the use of salt, sugar, and saturated fats (Budreviciute et al., 2020).
Patients should be guided by evidence-based practices of leading a healthy lifestyle.
This is a role of community pharmacists and of health authorities where health
promotion should be a priority. Common health promotions which are noted in Malta
and in other countries are health campaigns, social media promotion, use of leaflets and

advertisements (Couch et al., 2017; Kite et al., 2018).

1.3 Economic Burden of NCDs

One in three adults live with multiple chronic condition, or multiple chronic conditions
which cause a health and economic burden (Marengoni et al., 2011; Hajat and Stein,
2018). Healthcare is one of the largest portions of a country’s yearly budget. With the
increase in NCDs more money is being invested to cover the costs associated with these
chronic conditions, with the largest costs being dedicated to hospital admissions
(Damery et al., 2015). A relationship exists between population health and economic
growth (Bloom et al., 2018) in both developed and low and middle-income countries
(Chen et al.,, 2018). Prevention and screening of NCDs is an investment where
behavioural and lifestyle risk factors need to be addressed (Yang et al., 2018). The
investment to control NCDs leads to a high economic return for countries in the long
term as conditions are identified in the early stages and would require less intensive and

costly interventions (Nugent et al., 2018).
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This is well described by the ‘Lancet Taskforce on NCDs and Economics’, who report
that NCDs are a burden on the economic growth and development of a country (Nugent
et al., 2018). The authors explain that there is evidence which shows that it is important
to have a work environment of good health together with the promotion of a healthy
working life and maintaining a person’s wellbeing to achieve sustainable economic
growth. Due to the presence of a high mortality and morbidity rate, a decreased income
for households is observed, since individuals are required to retire earlier than is
intended (Bertram et al., 2018). The decreased income negatively impacts the economic
status of families and the country. The vicious cycle of NCDs affects patients during
their most productive years, hence certain conditions do not render individuals to

continue working, which leaves families struggling and at a high financial risk (Bloom

et al., 2018; Nugent et al., 2018).

Interventions to reduce the burden of NCDs need to be cost-effective together with
producing the maximum health benefits for patients, with the use of minimum resources
(Wendimagegn and Bezuidenhout, 2019). Investing in policies aids in reducing risk
factors which include tobacco smoking, alcohol, diet and physical inactivity. Overall,

implementation of effective, feasible and cost-eftective policies are beneficial for NCDs

(Phulkerd et al., 2016).

1.4  Community Pharmacist Practice

Globally, changes have been observed in the quality and processes of healthcare

professionals. An example is with respect to the role of pharmacists which has been
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evolving for a number of years (Saavedra-Mitjans et al., 2018). The duties and
responsibilities of pharmacists have evolved towards patient-centric activities and direct
patient care (George et al., 2010; Sadek et al., 2016). The conventional perception of
pharmacist duties to only dispensing medications nowadays no longer applies and a
clinical aspect of pharmacy and pharmacist roles has become a more appropriate
description of pharmacist duties (Inamdar et al., 2018). An example can be taken with
the changes in regulation and legislation in Canada, who have supported the transition
in pharmacy practice through regulations and promoting pharmacist renewal,
adjustments, initiation and substitution of prescriptions, together with interpretation of
laboratory results (Donald et al., 2017). Other countries such as United Kingdom,
Australia and the United States have recognised the extended roles of pharmacists and
in these countries, pharmacists provide a wide range of interventions reflecting direct
patient care (George et al., 2010; Kelling et al., 2016; Koehler and Brown, 2017; Sousa
Pinto et al., 2019). Pharmacists have the appropriate training and knowledge and are
very well positioned to improve the healthcare system and to empower patients to take
care of their own health (Kibicho and Owczarzak 2012; Gordon et al., 2017; Smith and

Wick, 2018; Newman et al., 2019).

The pharmacist in community is a pivot of care to a number of patients and to no
specific patient age group, although the elderly population show to avail of the services
offered by pharmacists more compared to younger persons. The community pharmacist
is easily accessible to patients with a large number of patients visiting their community
pharmacist on a daily basis. This makes community pharmacists well positioned for

contribution towards identifying and monitoring minor ailments and chronic conditions.
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In general, a number of patients may rarely visit their primary healthcare provider or do
not have a primary healthcare provider. Since pharmacists are one of the most
accessible healthcare professionals, patients frequently seek advice from a pharmacist
(Jahangard-Rafsanjani et al., 2017; Kember et al., 2018). A local study by Wirth et al
(2011), determined the perception of Maltese consumers towards community
pharmacists and the services which they offer. The study observed a positive overall
perception by consumers and consumers were in favour of the extended roles of the
community pharmacist. Another local study by Vella et al (2015), was in agreement that
Maltese consumers perceive community pharmacist extended professional roles as

important.

Various studies show that with the accessibility of the community pharmacist, a large
contribution is made towards the management of chronic conditions together with
health promotion and disease prevention (Brown et al., 2016; Kelling et al., 2016;
Jahangard-Rafsanjani et al., 2017; Agomo et al., 2018; San-Juan-Rodriguez et al.,
2018). Pharmacist intervention results in improvement in overall patient outcomes and
lowering of healthcare costs (Marra et al., 2017; Cutler et al., 2019; Newman et al.,
2019). A study performed in Australia showed that with pharmacist-led interventions
focusing on medication non-adherence, a reduction in financial burden is absorbed after
funding medication adherence programmes, and this will overall reduce the current

burden and improve patient health outcomes in the future (Cutler et al., 2019).

The community pharmacist has evolved to be involved in clinical settings and has

further engaged with healthcare professionals (Sousa Pinto et al., 2019). For health
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targets to be met in Malta, community pharmacists must continue to evolve and
improve their vital role in public health promotion, engage in preventative screening,
and refer patients who are at moderate or high risk for developing NCDs, support

prescribing together with improving patient safety and adherence to therapy.

A local study by Ungaro et al., (2015), explored the implementation of POCT services
within a community pharmacy setting for the analysis of microalbuminuria in urine for
diabetic patient management. Testing was performed for all the patients recruited and
for patients who tested positive for microalbuminuria, HbAlc testing was further
performed. The majority of the patients tested in this study agreed that testing in
community pharmacies is useful, accessible and that they would avail of such services if
offered. Another local study by Muscat et al., (2017), implemented chronic disease
management services within a community pharmacy setting and aimed to identify drug
related problems (DRPs). During the intervention, blood pressure, blood glucose,
HbAlc and lifestyle advice was offered to all patients. An individual care plan was
developed and recommendations on DRPs were discussed with the patients. Follow-up
was performed after four months to assess health improvements following intervention.
The study concluded that the implemented service had a significant positive impact and
the role of pharmacists should be expanded in offering chronic disease management and

patient monitoring.

Another local study by Scicluna et al., (2019) explored the efficacy of haemoglobin

POCT in patients suffering from chronic kidney disease as a screening tool to monitor

19



patients using two POCT devices.> This study evaluated pharmacist and patient
perspectives for the introduction of the service within community pharmacy, and the
majority of both groups were willing to offer or pay for the service respectively.
Another local study by Mifsud et al., (2019), implemented a pharmacist-led medication
use review which included POCT for INR in patients on warfarin, identification of
DRPs and clinical recommendations for patients tested. This study concluded that
pharmacist-led medication use review services offered within community pharmacy
contribute to the improvement of INR control. Another local study by Micallef and
Azzopardi in 2019, planned the design of a structure for pharmacist-led POCT and
pharmacist prescribing for the most common NCDs, namely hypertension and diabetes

mellitus in adults.®

A number of factors have been identified from literature which indicate difficulties for
the expansion of the roles of pharmacists (Patton et al., 2018). These factors include
time which the community pharmacist has available to offer services, lack of
relationship between pharmacist and physicians, lack of patient medical information and
absence of financial compensation for pharmacists (George et al., 2010; Bergman et al.,
2016; Patton et al., 2018). The approach needed is a holistic one since pharmacists
cannot work alone in the fight against NCDs. During a WHO Global Conference held in

2018, “Global dialogue on partnerships for sustainable financing of NCD prevention

3 Scicluna M, Wirth F, Azzopardi LM. Haemoglobin point-of-care testing. Poster presented at the 48th
ESCP Symposium on Clinical Pharmacy, Ljubljana, Slovenia; 2019 [Cited 2021 Jun 04]. Available from:
https://www.um.edu.mt/library/oar/handle/123456789/54054

6 Micallef T, Azzopardi LM. Supplementary pharmacist prescribing and point-of-care testing in
community pharmacy. Poster presented at the 48th ESCP Symposium on Clinical Pharmacy, Ljubljana,
Slovenia; 2019 [Cited 2021 Jun 04]. Available from: https://www.um.edu.mt/library/oar/handle/
123456789/54053
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and control” a number of key points were discussed (Sousa Pinto et al., 2019). One of
the key points discussed was that all healthcare professionals play an important role in
the healthcare chain. Within the primary healthcare setting, prevention, diagnosis, drug
delivery, medication adherence and early screening need to take priority in practice. For
this reason, a community pharmacist plays an important role in the screening, testing,
advanced counselling and long-term management of chronic conditions (Sousa Pinto et

al., 2019).

1.5 Point-of-Care Testing Feasibility

For the implementation of screening services for the prevention of NCDs, methods used
need to be analysed and recognised as being feasible (Ayorinde et al., 2013). The
methods identified need to be performed by a number of pharmacists within different
environments and settings. For this reason, the methods or services chosen need to be
validated, standardised and proven feasible. A number of testing methods can be taken
into consideration and the preferred methods are chosen according to resources
available and identifying the best fit for the chosen setting. For this study, POCT within
community pharmacy was taken into consideration and the feasibility of performing
POCT needs to be evaluated in the Maltese setting. For the purpose of this study,
literature regarding the preferred testing methods in other countries and the assessment
of their feasibility were analysed. POCT identifies patients who are at high or moderate
risk of developing NCDs, in monitoring changes in increasing or decreasing the risk and
aiding in drug therapy management. The benefit of testing is to identify disease at early

stages so that an immediate action plan can be implemented.
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A study performed by Jahangard-Rafsanjani et al. (2017), aimed at assessing the
feasibility of implementing a CVD screening service within community pharmacy in
Iran. In the study, the investigator evaluated patient demographics, past history, risk
factors and measured patients’ height, weight, waist circumference, blood pressure,
random blood glucose level, cholesterol levels through capillary blood samples.
Referral criteria were developed and recommendations on diet, weight management,
reduction in risk factors and education on the testing which was performed was offered
to patients. The results showed feasibility of testing and that screening services are
capable of identifying patients at high risk. From this study, around 50% of the patients
tested had one risk factor for CVD and were referred to the GP. Lipid abnormalities
were greatly identified together with patients who required additional treatment for
hypertension. Overall, a positive impact of services offered by community pharmacist

was observed.

Another study which aimed at identifying feasibility of novel screening approaches was
by Kachimanga et al., (2017). This study was performed in Malawi and describes three
screening programmes for the identification and prevention of NCDs using simple
POCT services in community pharmacies. The main focus was on diabetes and
hypertensive patients. This study describes that by offering screening services for
NCDs, entry into primary care and routine monitoring are observed. An important point
from this study included development of guidelines and protocols for the screening
programmes to enable training of staff who are performing the tests to take standardised
clinical decisions to ensure consistency. During the programme, 8133 patients were

screened for hypertension and 3% were referred to a chronic care clinic, and with
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regards to diabetes, 4016 patients were screened of which 3% were referred. The overall
outcome of the study suggested that the merging of diabetes and hypertension screening
programmes in community pharmacy is feasible and can help in recruiting patients into
primary care. This is a feasible method to continue identifying patients at risk of or with

present disease.

1.6 Study Setting and Rationale

The setting for the study is community pharmacy. Community pharmacies in Malta are
all privately owned, and the majority of chronic medications are collected free of charge
from the community pharmacy of the patient’s choice every 56 days through the
government funded Pharmacy of your Choice (POYC) scheme. Pre-COVID-19, patients
visited their general practice or primary healthcare physicians to have their prescriptions
refilled every 6 months. Due to the COVID-19 situation, the system went paperless and
patients were not required to have prescriptions for medication collection at each
dispensing activity. Within the COVID and post-COVID practice, a framework for a
collaborative care model needs to be developed, whereby requirements for patients to be
referred to a GP are established. Community pharmacist patient monitoring of chronic
diseases needs to be supported through POCT and patient reviews, and this puts forward

the rationale for the research.
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1.7 Aims, Objectives and Research Question

The aims of this study were to assess the feasibility and impact of POCT services
offered by community pharmacists. The objective was to develop a framework for a

collaborative care model to ensure consistency and standardisation in the provision of

POCT services.

The research question looks at the added-value and contribution to improving primary

healthcare services and reducing NCDs when POCT is offered by community

pharmacists.
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Chapter 2

Methodology
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A literature search was conducted by searching several bibliographic databases.
Keywords used included; ‘point-of-care testing’, ‘community pharmacist intervention’,

‘pharmaceutical care’, ‘non-communicable diseases’ and ‘collaborative practice’.

2.1 Study Design

The study was divided into two phases to develop and implement a framework for
provision of POCT services. The first phase involved development of the framework
which consisted of a data collection sheet and an action plan which was used during
pharmacist intervention and for a one-to-one session with another community
pharmacist to ensure consistency and standardisation in POCT performance. Phase 2
involved implementing the framework by performing the service together with data
collection, interpretation of results, taking action and putting forward recommendations

to patients.

2.2 Establishing Study Sites

The community pharmacies were selected by convenience sampling. A chain of twenty-
one community pharmacies were selected for this study. Out of the twenty-one
pharmacies, four main pharmacies were chosen for POCT to be performed. From the
Northern Harbour District, three pharmacies located in Qormi, Hamrun and San Gwann
were selected, and from the Southern Harbour District, a pharmacy in Kalkara was
selected. The study was carried out over a seven-month period, between June 2020 and

January 2021.
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23 Study Approvals

Approval for the study was sought from Browns Pharma Ltd. Approval from the
managing pharmacist of each of the four selected pharmacies was sought. Ethical
approval was granted by the University of Malta Faculty of Medicine and Surgery

Research Ethics Committee with reference number: FRECMDS 1920 200 (Appendix

).

2.4  Development of Framework

A data collection sheet (Appendix 2) was developed. The data collection sheet includes
the specific patient study number which is given to each individual patient to keep
anonymity. The sheet includes the date and interval of testing, namely initial session

(t1), retest after 3 months (t2) and retest after 6 months (t3).

The data collection sheet is divided into four parts. Part one, ‘Patient demographics’
included locality of the pharmacy in which the tests were performed, gender and age.
The second part of the data collection sheet included the test results, divided according
to the POCT being conducted, namely fasting blood glucose testing, total cholesterol,
triglycerides, blood pressure and BMI measurement. These POC tests were chosen since
they are already offered within the community pharmacies selected for the study.
Reference ranges and associated risks of test results were included in this section. The

third part included an action plan consisting of five actions which could be taken, which
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differ for each patient based on result interpretation. The five action plans were

identified from evidence-based guidelines (Figure 2.1).

Informed written patient consent

Patient personal data to be collected;
1. Locality

2. Sex

3. Age

\ S

POCT to be performed and results

to be documented

Life style advice e.g
Referred to the emergency Advised to visit general

Diet, physical exercise &
department practitioner

medication adherence

Follow-up, with tests Follow-up with tests

repeated after 3 months repeated after 6 months

Figure 2.1: Flowchart of study methodology



The action plan was developed for the prevention and control of NCDs to be offered in

a standardised way by the community pharmacists. For each action, criteria for the

action were explained and included in the data collection sheet. More than one action

could be selected for each individual depending on the results obtained. The action plan

identified is summarised in Table 2.1.

Table 2.1: Action plan

Action Plan

Patient follow-up after 3 months, all tests

to be repeated

Patient Follow-up after 6 months, all tests

Criteria

. Moderate to high risk blood glucose
. Total cholesterol >5 mmol/L
. Triglycerides >2.3 mmol/L

. Systolic blood pressure between 130-

139 mm Hg and diastolic blood

pressure between 85- 89 mm Hg

.Moderate blood glucose level

<4 mmol/L

. Total cholesterol < 5 mmol/L

3. Triglycerides < 2.3 mmol/L

to be repeated

. Blood pressure result of systolic level

< 139 mm Hg and diastolic < 89 mm

Hg.
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1. Fasting blood glucose level >6.9

mmol/L
Patient advised to visit general
2. High blood pressure measuring
practitioner or specialist, all tests to be
systolic level >140 mm Hg and
repeated after 3 months
diastolic level 290 mm Hg

3. Total cholesterol >9 mmol/L

1. Blood pressure with values of systolic
blood pressure >180 mm Hg and

diastolic >120 mm Hg

2. Younger patients (< 40 years) with

Patient referred to the emergency
grade 2 hypertension should be
department

referred to hospital based- care
3. Blood glucose levels of 13 mmol/L

together with hyperglycaemic

symptoms

To be provided to all patients and the

Provide patient with lifestyle advise based o )
advice is dependent on the interpreted

on diet, physical activity, tobacco and ) .
results which were not within the healthy

alcohol reduction )
and advised range.

The fourth part of the data collection sheet includes additional patient information
covering current medications, relevant comorbidities and relevant risk factors. The data
collection sheet follows a simple design so as to be easily used by community

pharmacists in performing the service.
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2.4.1 Blood Glucose Testing and Action Plan

The guidelines chosen for the interpretation of the fasting blood glucose result were the
National Institute for Health and Care Excellence (NICE) guideline ‘Type 2 diabetes:
Prevention in people at high risk (PH 38)’7 and NICE guideline ‘Type 2 diabetes

prevention: population and community level interventions (PH 35)’s.

The NICE guidelines provide the risk (moderate or high) of chronic diabetes and
recommendations are individualised depending on the risk. For ‘low’ risk, patients were
advised that this does not mean that there is no risk at all, and that an increase in risk
can be noted during future testing. All patients were given lifestyle advice and were
asked to retested after 3 or 6 months respectively based on the action plan. The NICE
guidelines explain the importance of assessing risk according to patient characteristics,
hence the data collection sheet included sex, age, relevant risk factors, namely family
history, BMI and blood pressure monitoring. The fasting blood glucose value,
associated risk, modifiable and non-modifiable risk factors associated with patient
characteristics will help to determine the action plan for the patient. In addition to BMI
and blood pressure monitoring values, the guidelines emphasise on the monitoring of

other parameters, namely lipid profile.

7 National Institute for Health and Care Excellence. NICE Type 2 Diabetes: prevention in people at high
risk [Internet]. United Kingdom: NICE; 2017 [Cited 2021 Feb 05]. Available from: https://
www.nice.org.uk/guidance/ph38/resources/type-2-diabetes-prevention-in-people-at-high-risk-
pdf-1996304192197

8 National Institute for Health and Care Excellence. NICE Type 2 Diabetes prevention: population and
community level interventions [Internet]. United Kingdom: NICE; 2020 [Cited 2021 Feb 05]. Available
from: https://www.nice.org.uk/guidance/ph35/resources/type-2-diabetes-prevention-population-and-
communitylevel-interventions-pdf-1996299153349
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For the control and reduction of impaired levels of fasting blood glucose values, the
NICE guidelines focus on diet and physical exercise recommendations. The
recommendations are based on glucose levels and BMI especially in patients with an
elevated BMI value (>25 kg/m?2). The NICE guidelines provide recommendations based
on the different risks, and this provides a clear, focused and individualised action plan

for patients being tested.

The NICE guidelines chosen describe the importance of one-to-one contact with
patients, of keeping all medical professionals involved and communicating with the
patient in a simple manner with both verbal and written information. This method was
adopted during pharmacist intervention. The advice and action plan provided to patients

was dependent on risk after testing for fasting blood glucose (Appendix 3).

In patients with low and moderate risk, the individual risk factors were discussed and
recommendations for reducing the risk factors were explained. The focus was on how to
reduce these risk factors and on how to improve lifestyle. For patients with moderate
risk emphasis was made on the importance of self-care. A method which was
recommended through the guidelines, and was put into practice was to offer verbal
education and written explanations. The written information provided included a diet
plan the patient should follow and identification of common foods which form part of
the Maltese diet which if consumed in high amounts may increase blood glucose levels
(Appendix 3). The importance of increasing physical activity and reducing time spent
sedentary was explained to patients. Increase in physical activity should be slow and

regular for the body to adapt and build stamina to the exercise. As a general rule, 180
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minutes of brisk walking per week was recommended. Tobacco and alcohol reduction

was recommended. Smokers and alcohol consumers in this study were recorded.

The NICE guidelines state that in patients who are at ‘high’ risk of developing type 2
diabetes, intensive lifestyle changes must be adhered to. It is recommended to offer
follow-up sessions at shorter intervals, such as 3 months, to support the patient. Diet
plans and physical exercise regimens were recommended for patients at high risk of
developing diabetes and to those with a BMI classification > 25 kg/m2 (Appendix 3).
Patients with a high BMI were encouraged to lose 5%- 10% of their body weight to

reduce their risk of chronic diabetes.

For previously diagnosed diabetic patients who are on antidiabetic treatment, diet plans
and physical exercise regimens were recommended. Risk factors for having diabetes
were firstly discussed with the patient and recommendations were put forward for

improvement in lifestyle and to reduce complications (Appendix 3).

2.4.2 Total Cholesterol, Triglycerides Testing and Action Plan

The guideline chosen for the interpretation of the reference ranges for Total Cholesterol

and Triglycerides was the NICE guideline ‘Cardiovascular disease risk assessment and

reduction, including lipid modification (CG 181)’.? This guideline is intended to assess

9 National Institute for Health and Care Excellence. NICE Cardiovascular disease risk assessment and
reduction, including lipid modification [Internet]. United Kingdom: NICE; 2016 [cited 2021 Jun 04].
Available from: https://www.nice.org.uk/guidance/cgl81/resources/cardiovascular-disease-risk-
assessment-and-reduction-including-lipid-modification-pdf-35109807660997
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and identify those who are at risk of developing cardiovascular diseases by describing

lifestyle changes to reduce this risk.

Lifestyle modifications are the most crucial for a person at high risk. Lifestyle
modifications based on diet and physical exercise are the main target for cardiovascular
risk reduction. The NICE guidelines state that a person at ‘moderate or high risk’ should
consume a diet with 30% or less of total energy intake, saturated fats 7% or less of total
energy intake and the intake of cholesterol in the diet should be less than 300mg/day.

These recommendations were provided to patients who obtained these results

(Appendix 3).

In conjunction to diet, increase in physical activity was recommended; at least 150
minutes of moderate intensity or 75 minutes of vigorous physical activity on a weekly
basis. Individualised advice was given to patients not able to perform moderate or
intensive physical activity due to other comorbidities. For these patients, light exercise,
even when sitting down was recommended. Smoking cessation was recommended and
increased amounts of alcohol was recommended to be avoided. In this study, patients
with a moderate or high total cholesterol level were recommended to take over the

counter nutritional products containing red yeast extract.

2.4.3 Blood Pressure Measurement and Action Plan

The guideline used for interpretation of the blood pressure result and for the

identification of risk associated with the result obtained was the ‘2018 European Society

34



of Cardiology (ESC)/ European Society of Hypertension (ESH) guideline for the

management of arterial hypertension’ (Williams et al., 2018).

The guideline chosen was compared to the NICE guideline: ‘Hypertension in adults:
diagnosis and management (NG 136)’.10 Both guidelines focus on recommendations for
healthcare professionals to diagnose hypertension accurately and to provide patients
with effective and simple treatment strategies. Although the guidelines are in agreement

for the majority of the points, there are some differences in the recommendations.

The ESC/ESH guidelines emphasise the importance of having a blood pressure level
lower than 140/90 mm Hg for all patients and the treatment threshold is a systolic blood
pressure >140 mm Hg and a diastolic blood pressure >90 mm Hg. Both guidelines take
patient characteristics into consideration. Similar patient characteristics are required by
other guidelines for other chronic conditions. The patient characteristics which are
being taken into consideration for this study include; gender, age, total cholesterol,
overweight or obesity and family history of the patient. For the monitoring of
cardiovascular events, all the tests being investigated in this study aid in assessing
cardiovascular risk. The treatment threshold is the same for the NICE guidelines but this
value is the target, hence there are no lower treatment targets in the NICE guidelines.
The reason for having a higher target value is since it is best suited to the clinical
scenario in the United Kingdom (McCormack et al., 2019). The NICE guideline does

not provide a complete and clear list of blood pressure classification, which is clearly

10 National Institute for Health and Care Excellence. NICE Hypertension in adults: diagnosis and
management [Internet]. United Kingdom: NICE; 2019 [cited 2021 Jun 04]. Available from: https://
www.nice.org.uk/guidance/ng136/resources/hypertension-in-adults-diagnosis-and-management-
pdf-66141722710213
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provided by the ESC/ESH guidelines. For the purpose of this study, ESC/ESH
guidelines were selected. The reference ranges taken from the ESC/ESH guidelines are

summarised in Appendix 3 (Williams et al., 2018).

Lifestyle changes are beneficial in lowering elevated blood pressure values, and to
prevent or delay CVDs and to delay starting medications. Lifestyle changes are
important for patients who are already on pharmacotherapy by augmenting the effects
of blood pressure lowering medications. The guideline emphasises the importance of
increasing vegetables, fruits and maintaining the patient’s ideal body weight. Dietary
modifications were recommended to all patients irrespective of their blood pressure

result (Appendix 3).

Two of the most common modifiable risk factors in Malta are obesity and physical
inactivity. When a patient aims at reducing total body weight to achieve an ideal weight,
a lowering in blood pressure is achieved. Overweight and obese persons are associated
with having a higher blood pressure value. This links the importance of testing BMI
which was included as a test in this study. By providing patients with a diet plan
(Appendix 3) and providing the patient with motivational counselling, a change in their

lifestyle can lead to a reduction in weight.

2.44 Body Mass Index Measurement and Action Plan

The different BMI classes according to the WHO are summarised in Appendix 3. The

guideline followed for the recommendations provided to the patients was the NICE
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guideline ‘Obesity: identification, assessment and management Clinical guideline [CG
1897]°.11 This guideline was chosen due to the great detail it provided to build a clear and
simple explanation to the patients during the service being provided. The guideline
explains the method which must be adopted to provide the intervention. The two key
points which were discussed include lifestyle changes focused on dietary and physical

activity changes (Appendix 3).

2.5 Point-of-Care Testing Medical Devices

A number of POCT devices and equipment were required for this study. The same
equipment except for the equipment needed for BMI testing were used for all the tests
performed in the different localities, by carefully transporting the equipment in their

original covers and boxes.

For blood pressure testing a validated Hartmann Tensoval® electronic upper arm blood
pressure monitor was used. Calibration of the blood pressure monitor is performed
annually and certified by the responsible person performing the calibration. For fasting
blood glucose, total cholesterol and triglycerides, the Accutrend® Plus (Roche) device
was used together with the three different test strips. Quality control for the device was
performed with a control solution when a new bottle of test strips was needed to be used

and after transporting between localities.

11 National Institute for Health and Care Excellence. NICE Obesity: identification, assessment and
management Clinical guideline [Internet]. United Kingdom: NICE; 2018 [cited 2021 Jun 04]. Available
from: https://www.nice.org.uk/guidance/cgl89/resources/obesity-identification-assessment-and-
management-pdf-35109821097925
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For BMI testing, a weighing scale, an inch tape and a calculator were required. Analog
scales were used to measure body weight. For calibration, it was ensured that the
measuring line is aligned with 0 before each patient was measured. If this was not the

case, the measure line was moved manually.

2.6 Validation of Framework

The developed framework was validated by an expert panel consisting of a community
pharmacist, a clinical pharmacist, two GPs and one pharmacist in academia. The expert
panel were provided with the data collection sheet and were asked to put forward
feedback and suggestions. Members of the panel agreed that the tool was effective in
collecting the data required. Comments put forward by one community pharmacist
included that the data collection sheet was practical to use and results can be easily
interpreted. Another recommendation by a community pharmacist was to formulate a
clear summary which community pharmacists can follow when explaining test results to
patients, namely for diet plans and exercise recommendations. The recommendations
for dietary and exercise plans were included in the ‘Documentation to ensure
standardisation and consistency in the provision of POCT services by community
pharmacists’ (Appendix 3). It was recommended by the pharmacist in academia to
include the criteria as part of the data collection sheet and this was agreed upon and
included. The pharmacist in academia described the data collection tool as being
‘comprehensive’. Both GPs who run a practice commented that POCT is an innovative
method for monitoring patients and provides an area within the healthcare field to

promote interprofessional practice between pharmacists and doctors. After amending
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and finalising the data collection sheet as recommended by the expert panel members, a
community pharmacist was chosen and a one-to-one session was offered on the
performance of POCT, result interpretation and patient recommendations according to

the action plan to ensure standardisation and consistency of the services.

2.7  Ensuring Consistency in Community Pharmacist Intervention

Standardisation and consistency of service provision is fundamental when offering
health services. Standardisation is important for the method used to perform testing, for
the interpretation of results and for the recommendations provided to patients. For this
reason, a community pharmacist was trained on a one-to-one basis by the researcher on

the services related to this study.

The researcher prepared a document titled ‘Documentation to ensure standardisation
and consistency in the provision of POCT services by community
pharmacists’ (Appendix 3). The document explains that testing can be offered to adults
over the age of 18 years and are to be recommended as a routine check- up for young
adults, for adults who have a family history of chronic conditions and for adults who
suffer from known NCDs. It highlighted the importance for patients to be fasting at least
8 hours before their scheduled appointment. The document is divided into two sections.
The first section includes background information about POCT and the method used to
perform the tests offered in this study. The second section includes diet plans and

recommendations for the community pharmacist to follow during result interpretation.
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The first section was dedicated to testing which included health and safety and a step-
by-step explanation for performing each individual test. Health and safety are crucial
when offering POCT services. The information provided in the document included hand
hygiene, the importance of wearing and changing gloves between each patient and the
appropriate disposal of waste. A subsection was dedicated for each test. For blood
pressure monitoring, a step-by-step explanation on how blood pressure is to be taken
was provided, followed by taking an average of the three readings. Following this, the
results table was included together with the associated risk. Blood glucose, total
cholesterol and triglycerides testing were included in the same section since the same
device was used for testing. For this section, another step-by-step guide was provided
followed by three tables reflecting the test results and associated risks. The final test
explained was body composition measurement. A step-by-step explanation was
highlighted on how body composition is performed, indicating which values are needed
and computing the BMI with the formula provided. A table was provided which shows
how the results should be interpreted. This section was concluded with a table
indicating the action plan based on the criteria to be taken once results are interpreted.
This document can be used during one-to-one sessions with other pharmacists to

provide the services ensuring standardisation.

During the one-to-one session, the ‘Documentation to ensure standardisation and
consistency in the provision of POCT services by community pharmacists’ document
was firstly read through and any questions by the community pharmacist were answered
by the researcher. The developed data collection sheet was explained to the community

pharmacist. All the sections which were to be filled were highlighted. A practical hands-
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on session followed. By following the documentation provided, each test was performed
by the community pharmacist on the researcher. A hands-on session was the preferred
method and the testing methods followed the step-by-step points provided in the
document with particular attention given to operating the devices. By using this method,
each step during testing was performed and any queries or comments by the community
pharmacist and the researcher were put forward and discussed. The session tested the
way by which data is to be included in the data collection sheet and the way by which
the action plan is to be implemented depending on the results obtained. The community
pharmacist participating in the one-to-one session with the researcher described the
session to be fruitful and the session provided added knowledge and technique in

performing POCT.

2.8  Reliability and Feasibility Testing

Reliability of the framework developed including the data collection sheet and the
decision outcome from the POCT service provided was tested. For reliability and
feasibility testing, the community pharmacist who participated in the one-to-one session
with the researcher was invited to participate in a pilot study. By convenience sampling,
the researcher, who is the managing pharmacist of one of the selected pharmacies,
invited 5 participants to participate, 4 female and 1 male. All persons invited accepted
and were asked to fast for a minimum of 8 hours. The researcher performed the POCT
on the 5 individuals, documented information and results in the data collection sheet
and identified an action plan. The other community pharmacist performed the same

POCT services on the same 5 participants by following the documents provided. The
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action plan based on the test results obtained was compared for both pharmacists and
agreement on the decision outcome based on the action plan and criteria chosen was

observed.

Feasibility of the framework including POCT service duration, application of the data
collection sheet and action plan and reproducibility of the framework to be implemented
by other community pharmacists were assessed. The researcher and the community
pharmacist who participated agreed that the framework is effective, practical, easy to
follow and comprehensive to guide community pharmacists in offering a seamless,
standardised and reproducible POCT service. The feasibility study demonstrated that
the time taken for the service to be offered was 15 minutes. Due to agreement in the
decision outcome, the framework developed and service provided were deemed reliable
and feasible and all data collected from the pilot study was included and analysed with

the study data.

2.9 Patient Recruitment

Each managing pharmacist of the established study sites agreed to recruit participants
for the study. The managing pharmacists were provided with two documents used to
recruit participants in this study; a ‘Patient Information Sheet’ and an ‘Invitation to

Study Sheet’ (Appendix 4), both were developed in English and Maltese.

The ‘Invitation to Study’ was used to invite persons to the study. Persons who were

interested to participate in the study, were provided with the ‘Patient Information Sheet’
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which included the aims of the research, the method used for blood sample collection
and patients were advised that they may be asked to be retested. Each patient was
informed that s/he will be given a copy of the results obtained together with

recommendations according to the test results and evidence-based guidelines.

The inclusion criteria were all persons who are 18 years or older. An appointment was
set up by the managing pharmacists on specific days which were previously identified
and communicated by the researcher for the testing to take place. All participants were
contacted a day before testing to be reminded that they should fast at least 8 hours
before their scheduled appointment. Participants were reminded not to take any other

liquids except water and chronic medication should be taken.

2.10 Service Implementation

By providing the managing pharmacists of the selected pharmacies with dates and times
for the clinical sessions, appointments for the participants were made. The duration of
each appointment scheduled was 15 minutes per participant. Each appointment took

place in private clinics within the community pharmacies chosen.

During each session, the participants were firstly asked to wash their hands. Hand
washing is important to limit interference of results. The interference is relevant for
blood glucose testing due to sugar deposited on hands and for triglycerides either due to

hand creams or hand sanitisers, since these products commonly contain fatty bases and
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may interfere with the test result. Following this, all the participants were asked if they

are fasting as the tests being performed require fasting for at least 8 hours.

During the first sessions (t1), 80 patients were tested. The same method was used for
each patient tested at tl, t3 and t6. A data collection sheet was completed for each
patient. Each patient was given an individual code and the date of testing was noted.
After having washed and dried their hands, the finger to be used for the capillary blood
sample was massaged for appropriate blood circulation. The finger was cleaned with
alcohol and a single use Accu-Chek® Safe- T Pro lancet was used to lance the finger (3
drops, 1 for each test). The first three blood tests were performed using the Accutrend®
Plus device. Results for fasting blood glucose, total cholesterol and triglycerides were
documented on the individualised data collection sheet. Testing continued with blood
pressure measurement. Blood pressure testing was performed after the patient would
have been seated and rested for at least 5-10 minutes. Three readings were taken and an
average was calculated. The final test performed was BMI measurement. BMI testing
requires measurement of height and weight, and the BMI is calculated using a formula.
The final section of the data collection sheet was filled in by communicating with the
patient during the session, which involved obtaining the past medical history.
Information documented included; current medications including generic name, dose
and dosage regimen, relevant comorbidities and relevant risk factors. This information

is important to guide disease management and lifestyle recommendations.

After having all the results documented and assessed, the criteria were used to guide an

action plan which was discussed with each patient. Results were explained to the patient
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and target results were discussed for patients who had results out of range. This method
served as education for the patient to understand what needs to be done to achieve lower
test results which is mainly based on lifestyle changes. For patients with results out-of-
range, specifically for total cholesterol and triglycerides, natural vitamin products
indicated for lowering cholesterol were recommended to be started together with

lifestyle changes until the retesting appointment.

2.11 Statistical Analysis

All data gathered was inputted in Microsoft Excel and the data was analysed with IBM
SPSS version 27. Descriptive statistics were used for patient characteristics, results
obtained at t1, patient information on medications, risk factors and comorbidities. The
test results at t2 and t3 were compared to tl using the paired samples t-test. This
statistical test was used to compare the mean testing parameter scores before and after

the pharmacist intervention. The 0.05 level of significance was adopted.
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Results
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3.1 Patient Characteristics

A total of 135 persons were approached to participate. A total of 80 individuals agreed
to participate. Reasons for refusal included; patients do not feel comfortable due to the
COVID-19 situation (n=23), prefer testing at GP (n=18), recently performed blood tests
at GP (n=9), and not available to attend morning appointments due to other
commitments (n=5). The majority of tests were performed in the locality of Qormi (36,
45%) followed by Kalkara (18, 23%), Hamrun (16, 20%) and San Gwann (10, 13%).

Patient characteristics are described in Table 3.1.

Table 3.1: Patient Characteristics (N=80)

Patient Characteristics Number of patients
Male 3
Gender 3
Female
18-25 7
26-35 7
Age (Years) o8 > Mean Age : 60
46-55 6 Age Range : 19-85
56-65 17
66 and older 38
Male
Current Smokers 17
Female 14
Risk Factors
Male 20
Alcohol Users 25
Female

47



Diabetes
Hypertension
Hyperlipidaemia

Family History
Carcinoma

Ischemic Heart Disease

Raynauds Disease

Hypertension
Hyperlipidaemia
Diabetes
Mood Disorder
Hypothyroidism
Chronic Conditions
GORD
ADHD
Arrythmias

Polycystic Ovaries

Prostate Carcinoma

Statin
Diuretic

ACE Inhibitor

Calcium Channel Blocker

Metformin
SSRIs
Chronic Medication
Thyroxine
ARB
Benzodiazepine
PPI

Contraceptives

Antipsychotics

27

22

10

22

18

14

13

Mean number of medications
daily: 2
Range number of medications:
1-6
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3.2 POCT Results

The results obtained during the clinical fieldwork were analysed according to the

different sections in the data collection sheet. The results at t1 are summarised in Table

3.2.

Table 3.2: POCT results at t1 (N=80)

Low Risk Moderate Risk
n % n %
Blood Glucose 35 44 26 33
Total Cholesterol 46 58 34 43
Triglycerides 57 71 21 26
Class
Optimal
Normal
Blood Pressure
High Normal

BMI

Grade 1 Hypertension

Grade 2 Hypertension

Class
Underweight
Normal Weight
Overweight
Obese

High Risk
n %
19 24
0 0
2 3
n %
14 18
26 33
20 25
17 21
3 4
n %
2 2
31 38
35 43
14 17
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3.3 Action Taken

From the sample of 80 patients at tl1, 56 patients were asked to be retested after three

months, of which 23 patients were referred to the GP or specialist (Figure 3.1).

Lifestyle Advice
n=80

Retest 3 Months (t3) Referred to GP
n=56 n=23

N

Retest 6 Months (t6)
n=24

Figure 3.1: Action taken at t1

A total of 33 patients (41%) were retested after three months. These patients were not
referred to their GP. Following the action plan developed, a number of reasons were
responsible for retesting after three months (Table 3.3). Most of these patients (22, 67%)

presented with more than one parameter at moderate or high risk for developing NCDs.
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The remaining 11 patients (33%) only had one parameter which was at moderate or high
risk. From these 11 patients, 6 patients had a moderate or high risk blood glucose level,
3 patients had a total cholesterol of moderate or high risk, 1 patient had moderate risk

triglycerides and 1 patient had a high normal blood pressure reading.

Table 3.3: Reasons for retesting after 3 months (n=56)

Reason for Retest Number of patients
Moderate or High Risk Blood Glucose 42
High Normal Blood Pressure 40
Moderate Risk Total Cholesterol 33
Moderate or High Risk for Triglycerides 19

The most common reason for GP referral was due to an elevated blood pressure (n=17)
(Table 3.4). All the 23 patients who were referred to the GP were asked to retest in three

months since test results met criteria for retesting.

Table 3.4: Reasons for GP referral (n=23)

Reason for GP Referral Number of patients
Elevated Blood Pressure 17
(2140 / 290 mmHg)
Elevated Blood Pressure and Fasting Blood
Glucose 4
(6.9 mmol/L, >140 / >90 mmHg)
Elevated Fasting Blood Glucose 5

(=6.9 mmol/L)
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Upon referral to the patient’s GPs, key interventions were identified. Two patients were
started on antidiabetic treatment. Both patients were started with the first line treatment
metformin. Treatment was started in the presence of the researcher by the respective GP.
One patient was started on metformin 500 mg in three divided doses and the other on
prolonged release metformin 1000 mg daily. One of the patients bought a blood glucose
testing kit. The researcher offered in-depth education on the appropriate method to use
the device and on how to interpret results. Apart from the addition of new treatment, one
patient had their blood pressure medication dose increased by the GP due to constant
high blood pressure. This trend was already being noted and followed up by the GP. The
treatment increase was valsartan 160 mg from a daily regimen to a twice daily regimen.
Another patient who was referred to the GP was started on treatment and the patient is
being followed up regularly by the respective GP. The advice which was offered to the
patients with elevated blood pressure is to monitor the blood pressure on three
consecutive days. In the case that blood pressure readings remain ‘high normal’, the

patient’s GP should be consulted.

Another intervention highlighted involved patients who are non-adherent to medication
and who have stopped treatment without seeking medical advice. One patient had
stopped taking statin treatment (simvastatin). During pharmacist intervention, the
researcher was in contact with the GP concerned and it was advised that the patient is to

restart the treatment and the GP asked the researcher to offer education on adherence.

One patient was still awaiting a specialist appointment and another patient was advised

by the GP that routine tests as performed in this study must be continued regularly in
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addition to the yearly blood test screening to assess other parameters with are not

available at the POC.

The remaining 24 patients at the start of the study (t1), were asked to be retested in six
months. Patients who were advised to retest after six months had all their values at low

risk, and at the time of testing were at low risk of developing NCDs.

All 80 patients at the start of the study (t1) were offered lifestyle advice irrespective if
they were at low, moderate or high risk of developing NCDs. None of the patients were

referred to the emergency department.

34 Patient Outcomes

From the 56 patients who were advised to be rested after three months, 23 patients
accepted the invitation. The outcome of the tests at (t3) were compared with the results
obtained at tl to analyse the impact of pharmacist intervention. From the 24 patients
who were asked to be retested after six months (t6), 10 patients accepted the invitation.

For these patients, results were compared statistically to t1.

3.4.1 Drug Related Problems

During the first consultation with the patients (t1), 3 DRPs for 7 patients were

identified. These problems were discussed with the patients. In addition, available
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doctors or pharmacists at the time of consultation were informed about these DRPs to

ensure that the DRPs are monitored and addressed.

The most common DRP involved non-adherence to medication, with 5 patients being
identified as not taking their medications on a regular basis. One patient experienced an
adverse drug reaction with the use of perindopril. The patient complained of a dry
persistent cough and for this reason the patient was referred to the GP for a change in
treatment. Another patient did not have sufficient knowledge on the medications being

taken, and for this reason the medications could not be recorded during the session (t1).

The interventions identified key monitoring points for the patients, provided patients
with individualised time to discuss pharmacotherapy or any queries with the pharmacist

researcher and patient education was provided by the pharmacist researcher.

3.4.2 Retesting after three months

A total of 23 patients were retested after three months. Table 3.5 shows the mean scores,
standard deviation and p-value for the individual parameters tested comparing tl with
t3. The paired samples t-test was used to compared the mean scores before and after

pharmacist intervention.

The reduction in fasting blood glucose, total cholesterol and systolic BP between t1 and
t3 was statistically significant (p<0.05). Although a reduction in triglycerides, diastolic

BP and BMI was observed, no statistical significance was obtained (p>0.05) (Table 3.5).
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Table 3.5: Paired samples t-test scores for POCT comparing t1 with t3 (n=23)

Fasting Blood Glucose
mmol/L

Total Cholesterol
mmol/L

Triglycerides
mmol/L

Systolic Blood Pressure
mm Hg

Diastolic Blood Pressure
Mm Hg

BMI

*p<0.05

Time
point

t1

3

t1

3

t1

t3

t1

t3

t1

3

t1

t3

Paired Samples t-Test

Mean

4.73

4.33

4.34

4.02

2.00

1.75

132.00

128.00

80.00

79.00

27.51

27.14

Std. Deviation

1.212

1.057

1.804

1.513

1.751

0.980

11.193

8.531

17.882

4.560

3.801

3.751

p-value

0.008*

0.006*

0.451

0.037*

0.703

0.155
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In addition to comparing means, the change in risk for each parameter tested was noted

at t3 (Table 3.6).

Table 3.6: Change in Risk at t3 (n=23)

Risk Decrease Risk No Change Risk Increase

n % n % n %
Blood Glucose 8 35 14 61 1 4
Total Cholesterol 8 35 15 65 0 0
Triglycerides 5 22 16 70 2 9
Blood Pressure 13 57 5 22 5 22
BMI 6 26 16 74 0 0

Changes in behavioural risk factors show the impact following pharmacist intervention.
Self-reported changes were observed in daily routine for risk factors namely smoking,

diet and exercise.

Four self-reported lifestyle changes were identified and discussed with the patients.
Seven patients who were retested after three months changed their daily diet following
pharmacist intervention (30%). In addition to change in diet, exercise was increased
among 5 patients (22%). The diet and exercise plan provided by the pharmacist
researcher was used by these patients, and positive results were obtained. These positive

results included a decrease in weight loss and hence having a decrease in BMI (6, 26%).
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The final risk factor for which change was identified was cigarette smoking; 3 patients

(13%) decreased the amount of daily cigarette consumption.

3.4.3 Retesting after six Months

For the 10 patients who were asked to retest after 6 months, their initial results obtained

at t1 were all classified as low risk.

The paired samples t-test was used for the different parameters tested to compare the
mean scores between time 1 and time 6. All the parameters tested remained within the

same risk region, hence there was no statistical difference between the two time points

(p>0.05) (Table 3.7).
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Table 3.7: Paired samples t-test for POCT comparing t1 and t6 (n=10)

Paired Samples t-Test

T“.ne Mean Std. Deviation p-value
point

t1 3.37 0.495
Fasting Blood Glucose 0.781

t6 3.42 0.487

t1 4.18 0.451

Total Cholesterol

mmol/L 0.887

t6 4.20 0.390

t1 0.99 0.799

Triglycerides

mmol/L 0.510

t6 1.14 0.737

t1 118.00 5911

Systolic Blood Pressure

mm Hg 0.210

t6 120.00 3.300

t1 78.00 3.743

Diastolic Blood Pressure

Mm Hg 0.905

t6 78.00 3.240

t1 24.38 2.872
Body Mass Index 1.000

t6 24.38 2.872



Although all parameters when tested statistically were not significant, the study shows

that patients who were at low risk of developing NCDs at t1 maintained positive results.

With regards to risk factors within this group of 10 patients who accepted to be retested
after six months, 2 patients reduced the number of cigarettes being smoked per day
following pharmacist intervention. One patient followed the pharmacist
recommendation for bone mineral density monitoring. The patient was found to be

osteoporotic and bisphosphonate treatment was initiated by the GP.
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Chapter 4

Discussion
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4.1 Current Situation of NCDs

Healthcare professionals have an important collaborative contribution in the screening,
prevention and management of NCDs. Pharmacists are described as being one of the
most trusted and accessible healthcare professionals (Steckowych et al., 2018; Yonel et
al., 2020). Pharmacists possess knowledge and competence with respect to chronic
diseases and medications, hence pharmacist-led services can be implemented and are
easily accessible to patients. Various screening programmes for patients are being
developed to identify patients at risk of developing NCDs and for the monitoring and
management of patients with NCDs. Studies highlight the demand for pharmacists
within the primary care field, as the number NCDs and medication-use problems are

increasing (Winslade et al., 2016; Munger et al., 2017).

The COVID-19 situation has dramatically changed health services and provision of care
for NCDs. During the pandemic, prevention and management of NCDs has gained more
attention since it has been established that NCDs are major risk factors for patients with
COVID-19, particularly amongst the elderly (Fauci et al., 2020; Agh et al., 2021).
Although prevention and monitoring are greatly recommended, health screening
services were disrupted due to the majority of healthcare professionals responding to the
countries’ needs during the pandemic (Azarpazhooh et al., 2020; Singh and Lal, 2020;
Okereke et al., 2021; Agh et al., 2021). According to a survey completed by 155
countries published by the WHO in June 2020, prevention and treatment services were
greatly disrupted namely, 53% of the countries experienced disruption in hypertension

treatment services, 49% for treatment of diabetes and diabetes-related complications,
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31% for cardiovascular emergencies and 42% for cancer treatment.!? Within the local
setting, health services offered by health centres and private clinics namely pharmacies
were temporarily stopped for the reduction in spread of COVID-19. The COVID-19
pandemic highlights the importance of implementing a synergistic approach, where

healthcare systems and strategies target both COVID-19 and NCDs simultaneously.

A number of strategies are utilised globally, however the most feasible and effective
method to address the epidemic of NCDs is to be chosen after assessing all resources
available (Bertram et al., 2018). The immediate results obtained with the use of POCT
are beneficial to make rapid clinical decisions (Lehto et al., 2014), which was observed
in the present study. In addition, POCT is beneficial to identify and to manage patients
with or at high risk of disease. The present study has addressed the added-value and
favourable community pharmacist intervention when POCT is offered in community

pharmacies to address the fight against NCDs.

4.2 Contribution of the Developed Framework and Community Pharmacist

Intervention

The role of pharmacists within multidisciplinary healthcare teams in reducing major risk
factors which are responsible for the development of NCDs have been established in
local and international studies (Brown et al., 2016; Jeet et al., 2017; Muscat et al., 2017,

Alshehri et al., 2019; Hindi et al., 2019; Mifsud et al., 2019). Screening performed by

12 World Health Organisation. WHO COVID-19 significantly impacts health services for
noncommunicable diseases. [Internet]. Switzerland: WHO; 2020 [cited 2021 May 31]. Available from:
https://www.who.int/news/item/01-06-2020-COVID-19-significantly-impacts-health-services-for-
noncommunicable-diseases
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community pharmacists, following guidelines and referring patients at high risk, is a
service which aids the overall healthcare system by providing high quality healthcare
and ensuring sustainability (Haggerty and Tran 2017; Bertram et al., 2018). In addition
to risk factors, literature available describes the impact of pharmacist intervention with
respect to patient counselling on lifestyle and medication therapy management,
assessing adherence, addressing DRPs, and POCT of essential parameters (Melton, Lai
2017; Alshehri et al., 2019; Sousa Pinto et al., 2019). A local study by Muscat et al.,
(2017), demonstrated the positive impact of a patient-centred approach for chronic
disease management services by pharmacists on patient satisfaction and health

outcomes when taking into consideration DRPs.

Identifying the risk factors for NCDs which are highly dominant in the local setting is
needed to address the problem of NCDs and to develop the appropriate strategies and
frameworks to address these risk factors. According to the Global Health Metrics in
2019, the top 10 risk factors among the Maltese population included; tobacco smoking,
elevated fasting plasma glucose, elevated blood pressure, dietary risks, high BMI, high
LDL, kidney dysfunction, alcohol use, occupational risks and air pollution (Murray et
al., 2019; Vos et al., 2019). When comparing the data with 2009, there was a great
increase in persons with elevated fasting blood glucose (17.9%) and high BMI (11.0%)
(Murray et al., 2019). Theoretically these figures should have decreased after a 10-year
span due to implemented governmental strategies, but the opposite was observed and
this warrants further work. Both international and local targets are set to significantly
decrease the mentioned risk factors. This favours the need for pharmacist intervention

and cost-effective screening services offered within community pharmacies to reduce
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risk factors and their associated NCDs (Finkelstein et al., 2019; Mc Namara et al.,
2019). The data obtained from this study has shown the prevalence of these out-of-
range parameters and patients who have previously been diagnosed with a chronic
condition. The majority of patients tested in this study suffer from hypertension (34%),

followed by hyperlipidemia (22%) and diabetes (13%).

For the identification and management of these risk factors, POCT has been identified
and proven feasible to be performed within community pharmacies. POCT provides the
opportunity for early detection of risk factors for NCDs, which in the present study was
shown to significantly improve, even over short period of time of three months.
Although patients (n=24) at the time of testing (t1) were at low risk of developing
NCDs, after testing at six months, a favourable result was observed since parameters
were maintained within low risk, indicating that patients adhered to recommendations

and were managing to control their condition.

The present study has shown the importance of following a framework to standardise
the POCT service provided. The developed framework was followed by a community
pharmacist other than the researcher and agreement in action plan implemented was
demonstrated, showing the standardisation, consistency and potential for service
replication by community pharmacists.The importance of standardisation was
highlighted by an international study by Martinez-Mardones et al., (2019), where a
statistical difference in results was noted due to the lack of standardisation in the POCT

method used.
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The present study has shown a positive and significant impact of pharmacist
intervention on patient health outcomes. A statistically significant decrease in blood
glucose level (mean decrease of 0.4 mmol/L) was achieved in the patients retested after
three months and 8 patients (35%) had a decrease in risk recorded. The present study
shows that pharmacist intervention with regards to blood glucose monitoring is
favourable. This finding has been observed in other studies where both a reduction in
fasting blood glucose and HbA1C were demonstrated and pharmacist intervention was
significant and impactful (Fazel et al., 2017; Korcegez et al., 2017; Benedict et al, 2018;

Muscat et al, 2019; Alshehri et al., 2019).

A statistically significant mean decrease in total cholesterol (0.32 mmol/L) was
observed in the present study and 8 patients (35%) had a decrease in risk observed. With
regards to triglycerides, a mean decrease (0.25 mmol/L) was achieved, but this decrease
was not statistically significant. Although not statistically significant, 5 patients (22%)
had a decrease in risk recorded. Both these parameters are important to consider when
assessing cardiovascular risk together with other major modifiable risk factors. At the
start of the study (tl) the mean value for total cholesterol and triglycerides of the 23
patients being retested was classified as low risk, 4.34 mmol/L and 2.00 mmol/L,
respectively. Although within range, a number of patients followed the researcher’s
recommendations and a risk reduction was observed. A review of the current literature
conducted by Haggerty and Tran (2017), summarised the significant impact of
pharmacist intervention on total cholesterol assessment using POC equipment within
community pharmacy. The authors highlighted that screening for cholesterol was used

to identify patients at risk and to educate patients, similarly to the present study. A large
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randomised controlled trial conducted involving 675 patients at high risk of vascular
events in 2000 was described as having a very high significant rating in lipid profile
since 57% of the patients had a reduction in cholesterol following pharmacist
intervention compared to 31% of patients tested who did not have pharmacist

intervention (Haggerty and Tran, 2017).

Findings from the present study revealed a statistically significant decrease in mean
systolic blood pressure (3.87 mm Hg) following pharmacist intervention. The pooled
mean reduction in diastolic blood pressure was 1.26 mm Hg, which was not statistically
significant post-pharmacist intervention. In addition, 57% of the patients retested after 3
months had an overall decrease in risk for hypertension. A study by Cheema et al.,
(2014) explored 11 randomised controlled trials on community pharmacist intervention
in the management of hypertension and showed that pharmacist interventions regarding
patient education on lifestyle advice and identification of DRPs had a significant benefit
on both systolic and diastolic blood pressure measurement with a decrease of 6.1 mm

Hg and 2.5 mm Hg respectively.

International studies which are relevant to the present study have highlighted the impact
of pharmacists in lowering blood glucose, total cholesterol, systolic and diastolic blood
pressure levels to reduce the CVD overall risk (Tsuyuki et al, 2016; Al Hamarneh et al.,
2018; Martinez-Mardones et al., 2019). Alshehri et al (2019) performed a systematic
review and meta-analysis of randomised controlled trials focusing on the impact of
pharmacist intervention to manage cardiovascular risk factors. The risk factors taken

into consideration included hypertension, type 2 diabetes and dyslipidaemia. The
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interventions included were the same as those performed in the present study namely
interventions regarding patient education on lifestyle modifications and medication
adherence, POCT and identification of DRPs. The outcomes assessed yielded
statistically significant results when assessing the changes observed in fasting blood
glucose, total cholesterol, systolic and diastolic blood pressure. In addition, 5 studies
demonstrated a decrease in HbAIC but this parameter was not tested in the present
study. Lipid profile was included in the meta-analysis where 5 studies looked at total
cholesterol, LDL, HDL and triglycerides. Similarly, to the present study, the reduction
of total cholesterol was statistically significant, however unlike in the present study, the

reduction of triglycerides was also statistically significant.

Similarly to international and local studies, the present study highlighted that POCT
within community pharmacy is feasible and screening is effective in identifying patients
who are at high risk or who are suffering from CVDs or diabetes. From the present
study, two patients were found to have high blood glucose which led to start of
treatment. One patient decided to purchase a blood glucose testing kit to self-monitor
blood glucose on a daily basis as recommended by the researcher. Education by the
researcher was offered on the use of the device and the patient was educated on how to
correctly interpret test results. The importance of patient education was similarly
reported by Kehrer and James, (2016) and Nichols (2020). Following pharmacist
intervention in the present study, a patient had the antihypertensive medication dose
increased. This shows the favourable intervention and the collaboration between the
pharmacist and general practitioner and how the roles complement eachother in the

early identification of new or worsened chronic conditions.
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In the present study, behavioural risk factors including smoking, alcohol use, diet and
physical inactivity were investigated. A total of 45 (56%) patients claimed that they
drink alcohol very regularly describing the intake to be more than once or twice per
week and 1 patient was a heavy drinker, and 31 patients (39%) are smokers. A positive
outcome was observed following pharmacist intervention and education, where 5
patients decreased the amount of cigarettes smoked per day. A Cochrane review showed
the positive impact of pharmacist intervention on smoking cessation, where following
pharmacist counselling and support groups, higher rates of smoking cessation was
observed (Steed et al.,, 2017). The positive impact of the time spent during the
pharmacist intervention on focusing on diet and physical exercise has led to positive
results in reduction in weight and BMI risk for 6 patients who had a decrease in overall
weight and decrease in risk related to BMI. Taking into consideration all risk factors and
offering written and verbal education aids in having a reduction in modifiable

behavioural and metabolic risk factors.

Obesity is a critical risk factor for NCDs and Malta has one of the highest rates of
obesity among both children and adults. The increase in NCDs over the years has
focused on the negative effect which food has on developing or present chronic
conditions (Di Renzo et al., 2015). During the present study, BMI for each patient was
calculated. More than half of the patients (60%) had a BMI value of 25 kg/m?2 or greater
at t1 which classifies weight status as overweight or obese. Excess weight together with
leading an unhealthy lifestyle with no physical activity is a major risk factor for
developing NCDs. The present study follows on the continued importance of all

healthcare professionals and public health officials towards providing education to
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increase healthy diets and physical activity to help decrease BMI. Food insecurity is a
major social problem faced within the community. From the present study it can be
deduced that patients need to be correctly informed on what to eat, the amount of daily
food required and which foods need to be avoided in respective chronic conditions.
Confusion and misconception of which food is best for who was highlighted. During
pharmacist intervention, the majority of the time taken during the consultation involved

writing diet plans and lists of foods to be avoided.

The communication and collaboration between pharmacists and GPs were greatly
highlighted in the present study. As the traditional role of the pharmacist is being
enhanced with new services such as focusing on the prevention, diagnosis and
monitoring of chronic conditions in collaboration with physicians (Gordan et al., 2017).
Collaboration between healthcare professionals reduces the burden on healthcare
systems (Cutler et al., 2019; Al AdAwi et al., 2020). Efforts are required to enhance a
team-based approach practice and this can be achieved by highlighting the services
offered by pharmacists and by recognising the importance and impact a pharmacist can

contribute within the healthcare team.

Doctors present in close proximity or available within community pharmacies, help to
provide fast and effective decisions in relation to diagnosis, additional or change in
treatment, clinical opinions and interventions. These methods are beneficial tools for
community pharmacists to communicate immediately with the respective practitioner.
Immediate action following POCT was observed with the initiation of anti-diabetic

treatment for two patients by two private GPs in the present study. The doctors were
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readily available to initiate treatment following an elevated fasting blood glucose
reading since the respective patients were already observed to having a high trend for
fasting blood glucose and HbA1C levels in previous blood tests over the years. In
addition to starting new treatment, a GP was contacted for an opinion due to a patient
stopping statin treatment. After communication with the GP, the statin treatment was
restarted. Another GP, highlighted to the researcher and the patient the importance of
having these basic yet effective POCT performed regularly and keeping a yearly

appointment for venous blood tests.

Good communication with GPs and with patients enhances continuity of care.
Continuity of care is a strong factor in improving health across communities and to
obtain better outcomes in relation to NCDs (Barzegari et al., 2021). The method used in
the present study to enhance continuity of care was that all test results were provided to
the patients tested, and these can be provided to GPs by the respective patients. The
current situation in Malta leaves pharmacists within the community with little to no
information about previous testing results unless provided by patients. During this
study, patients provided the researcher with printed test results and previous hospital
admission case summaries. Due to these flaws within the current healthcare system in
Malta, continuity of care for the majority patients is lost. Working on enhancing
communication with GPs and improving systems where information can be shared, has
the potential to improve overall healthcare and quality of life. Currently the best way to
achieve and communicate results is direct face to face contact with the GP if present, via

email or telephone.
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A difference was observed between patients who are fully monitored and supported by
their doctor or pharmacist compared to patients who do not visit their pharmacist or
doctor frequently. By supporting patients, better treatment outcomes are achieved,
patients are more adherent to medications, educated on their chronic conditions, more
aware of risk factors and tend to attend for check-ups more regularly. Patients need to
be guided and pharmacists are ideal candidates to guide and motivate patients to
monitor chronic conditions and their overall health (Jones et al., 2017). The present
study identified patients who do not attend regular GP or hospital visits. POC screening
services by community pharmacists are especially beneficial for these patient groups.
Screening and prevention services can be used to draw patients into the healthcare
system and referral to GPs will then link these patients upstream. For this reason, it was
recommended that apart from providing patients with test results to show them to their
GP, a referral note can be considered to be sent to the GP or government health centre of

choice to inform the practitioner of the biochemical findings.

Although the present study identified very good communication between the
community pharmacist researcher and GPs, studies highlight that communication is still
improving and strategies to improve collaboration are still needed. A study conducted in
the United States in 2017 by Gordan et al., highlights that for better collaboration
interprofessional education and practice is required. Physicians during this study
emphasised that medication reviews and medication errors should be dealt with by the
pharmacist due to the knowledge they possess. On the other hand, Willis et al. (2014)
observed a trend towards more general referrals by pharmacists following chronic

disease screening in pharmacies. This trend observed by Willis et al., (2014) shows that
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efforts have been documented to strengthen the practice relationship between
pharmacists. The study by Willis et al., showed similarity to the current study with
regards to patient follow-up and referral. Willis et al., identified that in the majority of
studies analysed, less than half of the people who participate in opportunistic screening
are referred to their GP. From this study a total of 23 patients were referred to their GP

corresponding to 29% of the total tested individuals.

4.3 Limitations of the Study

A limitation of this study was the sample size. Although a larger sample size was
anticipated at the start of the study, the COVID-19 pandemic impacted the data
collection process and patient dropouts resulted. No control group was used in this
study and the POCT results were not compared to standard laboratory values. Another
limitation was that the duration of the chronic conditions was not known for the
participants tested. The study sites were restricted to a group of pharmacies from a
common chain selected by convenience sampling and did not represent the different
districts in Malta. Patients not able to attend morning appointments were excluded since
sessions were not held in the afternoon/evening. A limitation of self-reported
behavioural changes needs to be taken into consideration. A limitation with regards to
assessing smoking cessation in the present study was not possible. Smoking cessation
takes a longer duration to be achieved and a three-to-six-month window is too short to
have patients present with complete smoking cessation. Another limitation of the study

is that no pharmacoeconomic considerations were evaluated.
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4.4 Recommendations

A longitudinal study can be conducted using the same parameters on a larger sample
size and for a longer duration, where patient monitoring can be continued for up to 12
months and longer. The same study consisting of a control group can be taken into
consideration. A study comparing participants in the pre-diagnosis phase to participants
with a confirmed diagnosis can be undertaken. This study design gives the opportunity
to identify NCDs early and the impact of POCT by community pharmacists can be

better assessed.

Performing other POCT namely HbA1C and full lipid profile testing which consists of
total cholesterol, triglycerides, HDL, LDL, Non-HDL and Chol/HDL is recommended.
The equipment to test for these parameters is available to be used at the POC and
studies including their use help in further exploring the impact of pharmacist
intervention with respect to NCDs diagnosis, management and prevention together with

improved provision of individualised lifestyle advice.

In addition to a larger sample size, more localities for testing can be taken into
consideration. In this way a larger picture of the situation can be described and it will be
interesting to assess if results vary according to locality. An international study
performed in Haiti compared testing of risk factors within the rural and urban area. In
this study a statistical significance between areas was demonstrated for diabetes
(DeGennaro et al., 2018). A similar study can be performed to establish the economic

and sustainability aspects of the service.
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4.5 Conclusion

This study has shown the significant positive contribution of community pharmacists
towards the NCDs epidemic. By offering fast and accurate POCT to patients within
community pharmacy, providing patient education and collaborating with general
practitioners, high-quality and patient-centred care is delivered. POCT has been proven
to be sustainable during the COVID-19 pandemic when the healthcare system was not

functioning in its normal capacity.

This study has shown that POCT within community pharmacy is feasible and the
service can be replicated by other community pharmacists by following the developed
framework. NCDs are present and more attention is needed to prevent worsening of
these conditions. The pharmacist intervention led to a significant improvement after a
three-month interval for the tested parameters namely a decreased mean value of fasting
blood glucose, total cholesterol and systolic blood pressure. Although testing after six
months was not statistically significant, all parameters remained within range and this

shows a positive contribution since patients tested maintained low risk results.

Improvements were noted in behavioural risk factors, namely less cigarettes smoked per
day, change in diet and increase in exercise which decreased BMI. During the
consultation with the patients, DRPs were identified and discussed with the patients and
the GPs. This study has shown the importance of pharmacists collaborating within a

multidisciplinary healthcare team and the benefits of having a GP clinic within close
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proximity of a community pharmacy. Immediate action for initiation or change in

treatment was demonstrated.
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Point- of -Care Testing in Community Pharmacy Practice
Rebecca Zammit, Doctorate in Pharmacy student
Data Collection Sheet

Patient Study Number:

O t1

] t3

] 6
Date:

Part 1: Patient Demographics

Locality of Pharmacy

1 Male
Sex [l Female

[] Other

Age (years)

Part 2: Test Results

1. Fasting Blood Glucose!:2

mmol/L

1 National Institute for Health and Care Excellence. NICE Type 2 Diabetes: prevention in people at high
risk [Internet]. United Kingdom: NICE; 2017 [Cited 2021 Feb 05]. Available from: https://
www.nice.org.uk/guidance/ph38/resources/type-2-diabetes-prevention-in-people-at-high-risk-
pdf-1996304192197

2 National Institute for Health and Care Excellence. NICE Type 2 Diabetes prevention: population and
community level interventions [Internet]. United Kingdom: NICE; 2018 [Cited 2021 Feb 05]. Available
from: https://www.nice.org.uk/guidance/ph35/resources/type-2-diabetes-prevention-population-and-

communitylevel-interventions-pdf-1996299153349
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https://www.nice.org.uk/guidance/ph35/resources/type-2-diabetes-prevention-population-and-communitylevel-interventions-pdf-1996299153349
https://www.nice.org.uk/guidance/ph35/resources/type-2-diabetes-prevention-population-and-communitylevel-interventions-pdf-1996299153349

Fasting blood glucose (mmol/L) Risk

<4.0 Low
4.0- <5.5 Moderate
5.5-6.9 High

2. Fasting Total Cholesterol & Triglycerides3

Total Cholesterol mmol/L
Triglycerides mmol/L
Total Cholesterol (mmol/L) Risk
<5.0 Low
5.0- <6.1 Moderate
6.2 or higher High
Triglycerides (mmol/L) Risk
<2.3 Low
2.3-<4.5 Moderate
4.5- 9.9 or higher High

3National Institute for Health and Care Excellence. NICE Cardiovascular disease risk assessment and
reduction, including lipid modification [Internet]. United Kingdom: NICE; 2016 [cited 2021 Jun 04].
Available from: https://www.nice.org.uk/guidance/cgl81/resources/cardiovascular-disease-risk-

assessment-and-reduction-including-lipid-modification-pdf-35109807660997


https://www.nice.org.uk/guidance/cg181/resources/cardiovascular-disease-risk-assessment-and-reduction-including-lipid-modification-pdf-35109807660997
https://www.nice.org.uk/guidance/cg181/resources/cardiovascular-disease-risk-assessment-and-reduction-including-lipid-modification-pdf-35109807660997
https://www.nice.org.uk/guidance/cg181/resources/cardiovascular-disease-risk-assessment-and-reduction-including-lipid-modification-pdf-35109807660997

3. Blood Pressure#

mm Hg

mm Hg

mm Hg

Average:

mm Hg

Blood Pressure (mm Hg) Risk

Systolic <120
& Optimal 1
Diastolic <80

Systolic 120-129
&/or Normal ]
Diastolic 80-84

Systolic 130- 139
&/or High Normal Ol
Diastolic 85- 89

Systolic 140- 159
&/or Grade 1 Hypertension Ol
Diastolic 90-99

Systolic 160- 179
&/or Grade 2 Hypertension O]
Diastolic 100-109

Systolic =180
&/or Grade 3 Hypertension ]
Diastolic = 110

4Williams B, Mancia G, Spiereg W, Rosei EA, Azizi M, Burnier M et al. 2018 ESC/ESH Guidelines for
the management of arterial hypertension: The Task Force for the management of arterial hypertension of
the European Society of Cardiology (ESC) and the European Society of Hypertension (ESH). European

Heart Journal 2018; 39(33): 3021-3104.
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4. Body Composition (BMI)5

BMI (kg/m2) Weight Status
Below 18.5 Underweight [l
18.5-24.9 Normal or healthy weight ]
25.0- 29.9 Overweight O
30.0 or above Obese Ll
Part 3: Action Taken

Action Taken

Patient follow- up after 3 months, all tests to
be repeated (t3)

Patient follow- up after 6 months, all tests to
be repeated (t6)

Patient advised to visit general practitioner or
specialist

Patient referred to emergency department

Provide patient with lifestyle advice based on
diet, physical activity, tobacco and alcohol
reduction

5 Centres for Disease Control and Prevention. CDC Healthy Weight [Internet]. United States: CDC; 2020
[cited 2021 Jun 05]. Available from: https://www.cdc.gov/healthyweight/assessing/index.html
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Part 4: Current medications and comorbidities
(If applicable)

1. Current medications (generic name, dose, dosage regimen)

2. Relevant comorbidities

3. Relevant risk factors
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Criteria for action taken:

1.

Resting after 3 months based on the results interpreted for moderate to high risk
blood glucose, a total cholesterol value >5 mmol/L, a total triglycerides value >2.3
mmol/L and a systolic blood pressure value between 130- 139 mm Hg and diastolic
blood pressure value between 85- 89 mm Hg.

Retesting after 6 months due to results interpreted to be within range namely a
blood glucose level obtained to be less than 4 mmol/L, a blood cholesterol level
lower than 5 mmol/L, a triglyceride level lower than 2.3 mmol/L and a blood
pressure result of systolic level 139 mm Hg or lower and diastolic 89 mm Hg or
lower.

Advice the patient to visit general practitioner or specialist based on; a fasting blood
glucose level of 6.9 mmol/L or higher, a high blood pressure measuring systolic
level 140 mm Hg or higher and diastolic level 90 mm Hg or higher. The patient
may also be referred based on a high total cholesterol of 9 mmol/L as per the NICE
guidelines specialist attention is required. These patients are also be advised to
perform the tests again after 3 months.

Refer the patient to the emergency department due to results which may cause
immediate harm to the patient. In community pharmacy this is based on values
obtained for severe high blood pressure with values of systolic blood pressure 180
mm Hg and diastolic 120 mm Hg or higher or high blood glucose levels of 13
mmol/L together with hyperglycaemic symptoms. In addition, younger patients (<
40 years) with grade 2 hypertension should be referred to hospital based- care.
Provide lifestyle advice focusing on risk factors such as diet, increasing physical

exercise, tobacco and alcohol reduction and ensuring that medications are being
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taken at appropriate times and correct dosage regimens are being adhered to. The
advice will be dependent on the interpreted results which were not within the

healthy and advised range.
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Documentation to ensure standardisation and consistency in

the provision of POCT services

Point-of-care testing refers to the testing of biomarkers at close proximity to the patient.
This is a growing sector in healthcare and these tests have now been expanded from
clinical and hospital settings to pharmacy. This document has been developed as a
framework for educational purposes on how point-of-care testing devices are to be used
and handled, as a handbook for result interpretation and diet/ physical activity advice to

ensure consistency and standardisation by all community pharmacists.

The tests can be offered to adults over the age of 18 years. They are recommended as a
routine check- up for young adults, for adults who have a family history of chronic
conditions and also for adults who suffer from known chronic conditions. For the blood

tests to be performed, the patient should be fasting for at least 8 hours.

The tests included are:
1. Blood Pressure

2. Blood Glucose

3. Blood Cholesterol
4. Blood Triglycerides

5. Body Mass Index (BMI)
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Testing
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Health and Safety

1.

Disposable gloves are to be worn at all times to carry out the above mentioned
activities. They will protect from the risk of exposure when handling blood. These
activities also include the handling of sharps or contaminated equipment. Gloves are
to be immediately replaced if thorn. Removal of gloves needs to be done carefully
to ensure that any contamination will not come in contact with the skin. Should
always be changed between each patient.

All sharps and consumables must be discarded in the sharps bin. All other waste is
to be discarded in the general waste bin.

Hands should be washed at all times before and after services are provided.

Blood Pressure Testing

For blood pressure testing, the device used is Hartmann® Tensoval upper arm automatic

blood pressure monitor.

When the patient arrives, it is important to allow 5-10 minutes sitting down until the
pulse and blood pressure returns to normal. Ensure that the patient is relaxed and is
not speaking whilst the test is being taken.

Ensure that the correct cuff size is used to obtained accurate readings. It is to be
positioned at the level of the heart. The test is to be taken sitting down.

The cuff should not be too tight or loose, approximately 2 fingers should fit
between the cuff and the patient’s arm.

Three readings are to be taken, 2 minutes apart. An average should then be

calculated.
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5. The following table indicates how blood pressure! results should be interpreted:

Blood Pressure (mm Hg) Risk
Systolic <120
& Optimal
Diastolic <80

Systolic 120-129
&/or Normal
Diastolic 80-84

Systolic 130- 139
&/or High Normal
Diastolic 85- 89

Systolic 140- 159
&/or Grade 1 Hypertension
Diastolic 90-99

Systolic 160- 179
&/or Grade 2 Hypertension
Diastolic 100-109

Systolic =180
&/or Grade 3 Hypertension
Diastolic = 110

Blood Glucose, Triglycerides and Total Cholesterol Testing

For these tests the Roche Accutrend® Plus device, test strips and control solutions for
testing will be used. A finger prick blood sample is required (3 drops, 1 for each test)

using a single-use lancet. The following steps are to be followed:

1. Ask the patient to wash their hands, this is due to the possible residue of hand

creams or sugar which will effect test results.

I'Williams B, Mancia G, Spiereg W, Rosei EA, Azizi M, Burnier M et al. 2018 ESC/ESH Guidelines for
the management of arterial hypertension: The Task Force for the management of arterial hypertension of
the European Society of Cardiology (ESC) and the European Society of Hypertension (ESH). European
Heart Journal 2018; 39(33): 3021-3104.
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2. Clean the finger with surgical spirit and prick the finger using the single use lancet.
The first drop of blood must always be cleaned. Throw the lancet away in the sharps
bin.

3. Code the machine with the test strips and tests may be commenced; blood glucose,

total cholesterol and triglycerides. All test strips should be discarded in sharps bin.

4. The following tables indicates how the results should be interpreted for fasting

blood glucose!:2, Total cholesterol and Triglycerides3:

Fasting blood glucose (mmol/L) Risk
<4.0 Low

4.0- <5.5 Moderate
5.5-6.9 High

Total Cholesterol (mmol/L) Risk

<5.0 Low

5.0- <6.1 Moderate
6.2 or higher High

2 National Institute for Health and Care Excellence. NICE Type 2 Diabetes: prevention in people at high
risk [Internet]. United Kingdom: NICE; 2017 [Cited 2021 Feb 05]. Available from: https://
www.nice.org.uk/guidance/ph38/resources/type-2-diabetes-prevention-in-people-at-high-risk-
pdf-1996304192197

3 National Institute for Health and Care Excellence. NICE Type 2 Diabetes prevention: population and
community level interventions [Internet]. United Kingdom: NICE; 2018 [Cited 2021 Feb 05]. Available
from: https://www.nice.org.uk/guidance/ph35/resources/type-2-diabetes-prevention-population-and-

communitylevel-interventions-pdf-1996299153349

4 National Institute for Health and Care Excellence. NICE Cardiovascular disease risk assessment and
reduction, including lipid modification [Internet]. United Kingdom: NICE; 2016 [cited 2021 Jun 04].
Available from: https://www.nice.org.uk/guidance/cgl81/resources/cardiovascular-disease-risk-
assessment-and-reduction-including-lipid-modification-pdf-35109807660997
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Triglycerides (mmol/L) Risk

<2.3 Low
2.3-<4.5 Moderate
4.5- 9.9 or higher High

Body Composition

BMI is the value devised from the mass (weight) and the height of a person. This is a

simple test which is important as it is an indicator of health risk. This value is important

in treatment of a number of comorbidities.

1. For this this, the weight of the person is taken by using validated weighing scales
and an inch tape for the height of the person.

2. The weight in Kg and the height in m are then used in the metric BMI formula
which is:

BMI= Weight (Kg) / Height (m?)

3. The following table indicates how BMI5 result should be interpreted:

BMI (kg/m?2) Weight Status
Below 18.5 Underweight
18.5-24.9 Normal or healthy weight
25.0- 29.9 Overweight

30.0 or above Obese

5 Centres for Disease Control and Prevention. CDC Healthy Weight [Internet]. United States: CDC; 2020
[cited 2021 Jun 05]. Available from: https://www.cdc.gov/healthyweight/assessing/index.html
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Action Plan

Action Plan

Patient follow-up after 3 months, all tests
3. Triglycerides >2.3 mmol/L

to be repeated

Patient Follow-up after 6 months, all

tests to be repeated

Patient advised to visit general

practitioner or specialist, all tests to be

repeated after 3 months

Criteria

. Moderate to high risk blood glucose

. Total cholesterol >5 mmol/L

. Systolic blood pressure between 130-

139 mm Hg and diastolic blood

pressure between 85- 89 mm Hg

. Moderate blood glucose level

<4 mmol/L

. Total cholesterol < 5 mmol/L
3. Triglycerides < 2.3 mmol/L

. Blood pressure result of systolic level

< 139 mm Hg and diastolic < 89 mm
Hg.

Fasting blood glucose level >6.9
mmol/L

High blood pressure measuring
systolic level >140 mm Hg and
diastolic level >90 mm Hg

Total cholesterol >9 mmol/L
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1. Blood pressure with values of
systolic blood pressure >180 mm Hg
and diastolic >120 mm Hg

2. Younger patients (< 40 years) with

Patient referred to the emergency
grade 2 hypertension should be

department
referred to hospital based- care

3. Blood glucose levels of 13 mmol/L
together with hyperglycaemic

symptoms

To be provided to all patients and the

Provide patient with lifestyle advise o )
advice is dependent on the interpreted

based on diet, physical activity, tobacco
results which were not within the healthy

and alcohol reduction ‘
and advised range.
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Diet Plans
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Diet related noncommunicable diseases are increasing rapidly. Appropriate dietary
practices, increased physical activity, weight management, abstinence from tobacco/
substance use and alcohol abuse play an important role in their prevention and
management of the most common chronic diseases namely cardiovascular diseases and
diabetes. By interpreting POCT results, standard basic diet plans can be recommended
to patients. The diet plans below are dependent on the individual test results. Lifestyle
advise is to be recommended to all patients irrespective of the test results, more
importance is to be given to patients with out of range (moderate/high risk) test results.
Diet plans provided need to take into consideration medications taken by patients.

Advice is to be offered both verbal and written.

General tips;

- Alcohol intake reduction

- Smoking cessation; recommendation of smoking cessation devices example nicotine
chewing gum, patches, inhalers and inhalators.

- Reduce daily intake of salt

- Increase water intake (2-2.5L/day)

- Limit to 4 teas or coffees per day

- Increase Physical Exercise (150-180 mins/week or 75 minutes of vigorous exercise
weekly); Start slow but frequent exercise. Exercises sitting down with the use of
weights recommended for patient with impaired movement.

- Use the plate method to explain portion size or weighing of raw ingredients

- Recommendation of meal plan and offer meal options (Brehm et al., 2003; Hu et

al., 2016; Thom, Lean 2017)
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Carb Foods Drink
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Meal Plan

Breakfast
(7am)

Snack (10am)

Lunch (1pm)

Snack (4pm)

Dinner (7pm)

Option 1

X2 Slices of
brown bread

X1 Egg

X1 Apple
X1 Yogurt

Option 2

X2 Slices of
brown bread

X1 Banana

X1 Small box

of strawberries

Option 3
40g
Wholegrain
cereal or oats
40ml of low-

fat milk

X2 Pears or

Kiwi

Option 4
Fruit Smoothie
of choice
200 ml almond
milk

20g oats

X3 Rice Cakes
40g low-fat

cheese

100-150g protein of choice; chicken, turkey, egg, tuna, salmon,

lean beef, white fish

50-70g of carbohydrates; brown pasta, rice, quinoa, bulgar wheat,

couscous, wholegrain wraps or pita

Unlimited amount of vegetables.

X2 Rye
crackers

1/2 Avocado

X2 Rice
Crackers
X1 Small can

of tuna

X2 Fruit

Homemade

diet cake

200-250g protein of choice; chicken, turkey, egg, tuna, salmon,

lean beef, white fish

50g of Carbohydrates; brown pasta, rice, quinoa, bulgar wheat,

couscous, wholegrain wraps or pita (Limit Carbohydrates at night)

Unlimited vegetables

132



1. Blood Glucose

Main focus on reducing amount of carbohydrates and identifying which food are rich in
carbohydrates (Elhayany et al., 2010; Hu et al., 2012; Hu et al., 2016). Encourage setting
a limit of carbohydrates for each meal for blood sugar levels to remain target range. For
patients with high blood glucose levels (high risk), the intensive lifestyle changes would

include meal plans with the lowest amount (in grams) of carbohydrates on a daily basis.

Foods to be Recommended®

Fruit &

Protein Vegetables Dairy Grains
Beans Berries Low-fat dairy products = Brown Pasta
Nuts Sweet Potatoes Preferred cheese; goat ~ Brown Rice
Poultry Non-strachy Vegetables Quinoa

Kale, Broccoli,
asparagus, marrows,

Eges cabbage, cauliflower, Bulgar Wheat
peppers,

Oily Fish: Salmon &

T Couscous

una
Wholegrain Wraps or
Pita
Brown Bread

Food to Avoided®
White/Maltese Bread

Processed Grains: White pasta or rice

Processed Fruits: jam, fruit sauce, canned fruits (always recommend fresh)

¢ Diabetes UK. 10 Tips for Healthy Eating With Diabetes [Internet]. United Kingdom; 2021 [Cited 2021
Jun 15]. Available from: https://www.diabetes.org.uk/guide-to-diabetes/enjoy-food/eating-with-diabetes/

10-ways-to-eat-well-with-diabetes
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Full-fat dairy
Fried food
Food high in sugar

Food made from refined flour

2. Cholesterol and Triglycerides
Main focus on reducing amount of fats and identifying which food are rich in fats, and

to distinguish between the good and bad fats.

Food to be Recommended’

Pulses

Nuts

Oats

Vegetables; avocado

Lean Red Meat (less than 350g weekly)
White meat: Chicken, turkey, rabbit

Fish

Food to be Avoided’

Processed Meat: Ham, Salami, Sausages, Burgers, Bacon
Full-fat dairy: butter, cream and cheese

Pastries

Red Meat

Pork

7 National Health Service. NHS Lower your cholesterol [Internet]. United Kingdom: NHS; 2018 [Cited
2021 Jun 15]. Available from: https://www.nhs.uk/live-well/healthy-body/lower-your-cholesterol/
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Fried Food
Shellfish

Tips?

- Limit take away food

- Limit salty, fatty and sugary snack foods to once a week
- Use healthy oils for cooking (extra virgin olive oil)

- Increase dietary fibre

3. Blood Pressure

Blood pressure is easily affected by dietary choices. Blood pressure also increases with
weight increase and controlling the type of food eaten will help both weight and blood
pressure control. Similar recommendations of food as mentioned for blood glucose and

cholesterol can also be followed for controlling blood pressure.

Emphasis on avoiding foods rich in sodium.$

Decrease table salt intake
Canned Food

Processed Food

Snack Food

Junk-food

Food high in sugar

Food made from refined flour

8 World Health Organisation. WHO Hypertension [Internet]. Switzerland: WHO, 2021 [Cited Jun 15].

Available from: https://www.who.int/news-room/fact-sheets/detail/hypertension
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Tips®

- Reduce alcohol intake
- Smoking cessation

- Reduce caffeine intake

- Reduce stress

4. BMI
The diet plan explained above and the foods to avoid or foods which are recommended
also apply for reducing BMI classification.

Tips offered to patients for a reduction in BMI included;

- Increase in the amount of water drank daily.

- Reducing calorie intake; weigh food (Brehm et al., 2003; Hu et al., 2012; Hu et al., 2016).
- Starting the day with a good breakfast and eating every 3 hours.

- Including more lean foods, fruits and vegetables in the diet.

- Reducing saturated fats (low-fat diets).
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Invitation to Study

I, Rebecca Zammit, am a second year Doctorate in Pharmacy student carrying out a research study
entitled ‘Point-of-Care testing in Community Pharmacy Practice’ under the supervision of Dr
Francesca Wirth and Professor Lilian M Azzopardi from the Department of Pharmacy, Faculty of

Medicine and Surgery, University of Malta.

We invite you to take part in a research study. Before you decide, we would like you to understand
why the research is being done and what it would involve for you. We are therefore providing you
with the following information. Please take time to read it carefully and feel free to ask any
questions about the information provided. The test comes as a package at a fee (20 euro) to cover

for the expenses in running the 5 tests.

Participation is completely voluntary and you may withdraw from the study at any time. All
information gathered will be kept strictly confidential and used solely for the purpose of the
research according to the Data Protection Act (Chapter 440). If you would like to participate in the
study after reading the information provided, the researcher will provide a consent form to be filled

in.

Your participation in the research will be of great importance in understanding the added- value and
contribution to improving primary health care and reducing non- communicable diseases when

Point- of- Care testing is offered from community pharmacies.
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Stedina ghal lis- Studju

Jien, Rebecca Zammit, studenta tat-tieni sena ghal Dottorat fil-Farmacija qed naghmel studju ta’
ricerka intitolat ‘Point-of-Care Testing in Community Pharmacy Practice’ taht is-supervizjoni ta’ Dr
Francesca Wirth u l-Professur Lilian M Azzopardi mid-Dipartiment tal-Farmacija, Fakulta tal-

Medi¢ina u Kirurgija, Universita ta' Malta.

Inti mistiedna sabiex tiechu sehem fi studju ta’ ricerka. Qabel ma tiddeciedi, nixtiequ li tithmu
ghaliex ged issir ir-ricerka u x'tinvolvi. Hu l-hin tieghek biex taqra l-informazzjoni sew u tista’
tistagsi kwalunkwe mistogsija dwar l-informazzjoni pprovduta. It-test jigi bhala pakkett bi hlas (20

euro) biex ikopri l-ispejjez fit-tmexxija tal-5 testijiet individwali li huwa inkluzi.

Il-parte¢ipazzjoni hija kompletament volontarja u tista’ tiegaf mill-istudju fkull hin. L-
informazzjoni kollha migbura tinzamm strettament kunfidenzjali u tintuza biss ghall-iskop tar-
ricerka skont I-Att dwar il-Protezzjoni tad-Data (Kapitolu 440). Jekk tixtieq tichu sehem fl-istudju,

ir-ricerkatur ser tipprovdi formola ghall-kunsens li ghandha timtela.

1l-partecipazzjoni tieghek fir-ricerka se tkun ta’ importanza kbira biex nifhmu il-valur mizjud u |-
kontribut ghat-titjieb tal-kura tas-sahha primarja u t-tnaggis tal-mard meta l-ittestjar jigi offrut mill-

ispizeriji tal-komunita.
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Patient Information Sheet

1, Rebecca Zammit, am a second year Doctorate in Pharmacy student carrying out a research study
entitled ‘Point-of-Care testing in Community Pharmacy Practice’ under the supervision of Dr
Francesca Wirth and Professor Lilian M Azzopardi from the Department of Pharmacy, Faculty of

Medicine and Surgery, University of Malta.

The aims of the research are to analyse the impact within primary health care services when point-
of-care testing (POCT) is offered from community pharmacies and to study the sustainability of
POCT in community pharmacy. POCT involves testing performed near to the patient providing
health care professionals with fast results. The research looks at the added-value and contribution to
improving primary health care services and reducing non-communicable diseases such as heart dis-

ease and diabetes when POCT is offered from community pharmacies.

You will be invited by the managing pharmacist to participate in this research which involves mea-
suring your blood pressure and body composition, and testing for blood glucose, total cholesterol
and triglycerides (t=1). An appointment will be scheduled by the managing pharmacist for you to
meet the researcher. Blood pressure measurement is performed 3 times using a validated electronic
blood pressure monitor and body composition is measured once using a height and weight scale.
For blood glucose, total cholesterol and triglycerides testing you will be asked to fast for at least 10-
12 hours and a finger prick blood sample (3 drops, 1 for each test) using a single-use disposable
lancet is obtained. The results obtained are documented in a data collection form and interpreted
according to respective evidence-based guidelines. You will be provided with a copy of the results.

Recommendations are put forward accordingly by the researcher. Based on the results you may be
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advised to repeat the test after 3 or 6 months. A follow-up appointment is scheduled by the re-

searcher at the same pharmacy.

Participation in this research is entirely voluntary. The information gathered will be kept strictly
confidential and used solely for the purpose of the research according to the Data Protection Act
(Chapter 440). Each participant will have their data compiled registered using a research code. All

data will digitalised and encrypted. Only the researcher will have access to the data.

You may discontinue participation in the research at any time without any prejudice.

Kindly sign the attached consent form if you agree to participate in this research.

Many thanks for your time,

Rebecca Zammit 79366785

rebecca.zammit.13@um.edu.mt
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Folja ta’ Informazzjoni ghall-Pazjent

Jien, Rebecca Zammit, studenta tat-tieni sena ghal Dottorat fil-Farmacija ged naghmel studju ta’
ricerka intitolat *Point-of-Care testing in Community Pharmacy Practice’ taht is-supervizjoni ta’
Dr Francesca Wirth u |-Professur Lilian M Azzopardi mid-Dipartiment tal- Farmacija, Fakulta tal-

Medi¢ina u Kirurgija, Universita ta' Malta.

L-ghanijiet tar-ricerka huma li nanalizza l-impatt fi hdan is-servizzi tal-kura primarja tas-sahha meta
l-ittestjar jigu offruti mill-ispizeriji komunitarji u biex nistudja s-sostenibbilta ta’ dawn it-testijiet fl-
ispizerija tal-komunita. Dawn it-testijiet bazi¢i jinvolvu, numru ta’ testijiet li jsiru vicin il-pazjent u
li jipprovdu lill-professjonisti tal-kura tas-sahha b'rizultati immedjati. Ir-ricerka thares lejn il-valur
mizjud u l-kontribut ghat-titjib tas-servizzi tal-kura tas-sahha primarja u ghat-tnaqqis tal-mard bhal

mard tal-galb u d-dijabete u dan meta t-testijiet ikunu offruti mill-ispizerija tal-komunita.

Ser tkun mistiedna mill-ispizjar manigerjali biex tichu sehem f’din ir-ricerka li tinvolvi l-kejl tal-
pressjoni tad-demm u l-kompozizzjoni tal-gisem tieghek, kif ukoll testijiet taz-zokkor fid-demm,
kolesterol totali u trigliceridi (t = 1). L- ispizjar manigerjali ser taghtik appuntament biex inti |-
parte¢ipant tiltaga’ mar-ricerkatur. Il-kejl tal-pressjoni tad-demm isir tlett darbiet permezz ta’ magna
elettronika tal-pressjoni u l-kompozizzjoni tal-gisem titkejjel skont it-tul u il-piz tal-persuna. Ghaz-
zokkor fid-demm, kolesterol totali u testijiet tat-trigliceridi inti ser tkun mitlub is-sum bejn 10-12 il-
siegha u kampjun tad-demm mis-seba’ (3 qgatriet, 1 ghal kull test) bl-uzu ta’ lancet. Ir-rizultati
miksuba ser ikunu dokumentati f'forma ta’ gbir ta' data u interpretati skond il-linji gwida rispettivi
bbazati fuq l-evidenza. Inti, il- participant ser ikollok kopja tar- rizultati. Ir-rakkomandazzjonijiet
isiru a bazi ta’ dan. Inti tista’ tintalab li tirrepeti dan it-test wara tlett jew sitt xhur. Inti ser ikollok

skedat appuntament ichor mir-ricerkatur fl-istess spizerija.

143



Il-partec¢ipazzjoni f’din ir-ricerka hija kompletament b’'mod volontarju. L-informazzjoni migbura
tinzamm strettament kunfidenzjali u tintuza biss ghall-iskop tar-ricerka skont l-Att dwar il-
Protezzjoni tad-Data (Kapitolu 440). Kull partecipant ikollu d-dejta tieghu migbura rregistrata
permezz ta’ kodi¢i ta' ricerka. ld-dejta kollha tkun digitalizzata u kriptata, u d-dejta tista tigi
diskussa mas-supervizuri bl- uzu tal-kodi¢i tal-istudju tar-ricerka. Ir- Ricerkaturi biss jkollhom

access tad- data miksuba.

Tista’ twaqqaf il-parte¢ipazzjoni fir-ricerka fi kwalunkwe hin minghajr pregudizzju.

Gentilment iffirma |-formola ta’ kunsens mehmuza jekk tagbel li tipparte¢ipa f"din ir-ricerka.

Grazzi hafna ghall-hin tieghek,

Rebecca Zammit 79366785

rebecca.zammit.13@um.edu.mt
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CONSENT FORM

[ am a Maltese citizen and | am over cighteen (18) years of age.

[ have been asked to participate in a rescarch study entitled:
Point - of - Care Testing in Community Pharmacy Practice

The purpose and details of the research have been explained to me by Rebecca Zammit and any difficultics which [
have raised have been adequately clarified. | give my consent to take the required samples and to make the
applicable observations. | am aware of any inconveniences which this may cause.

[ understand that the results of this rescarch in which I am participating may be used for medical or scientific
purposes and that the results of this rescarch may be reported/published. However, [ shall not be personally
identified in any way, cither individually or collectively, without my cxpressing written permission. My data will be
registered using a rescarch code. Only the rescarcher will have access to data and supervisors of this project will
have data presented to them according to the rescarch code. Under the General Data Protection Regulation (GDPR)
and national legislation that implements and further specifies the relevant provisions of the said Regulation, | have
the right to obtain access to, rectify, and where applicable ask for the data concerning me to be crased.

[ am under no obligation to participate in this rescarch and am doing so voluntarily. | may withdraw from the
rescarch at any time, without giving any reason. All data collected will be digitalised and encrypted. All paper copics
will be kept under lock and key by the rescarcher. All data collected will be securely disposed of at the end of the

research. [ am not receiving any remuncration for participating in this rescarch.

In case of queries during the rescarch [ may contact: Rebecca Zammit

Signature of participant

Name of participant

Signature of Principal Investigator

Name of Principal Investigator Rebecca Zammit

Email of Principal Investigator rebecca.zammit. 1 3{@um.cdu.mt
Contact number of Principal Investigator 79366785

Namc of principal supervisor Dr. Francesca Wirth
Email of principal supervisor francesca.wirth@um.cdu.mt
Contact number of principal supervisor 23402902

Name of co-supervisor Prof. Lilian M Azzopardi
Email of co-supervisor lilian.m.azzopardi{@um.cdu.mt
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PROPOSTA GHALL-FORMULA TAL-KUNSENS

Jien/a ¢ittadin/a Malti/ja u ghalagt tmintax-i! sena.
Talbunt biex nichu schem fi studju ta' ricerka bl-isecm ta'":
Point- of- Care Testing in Community Pharmacy Practice

L-ghanijict u d-dettalji tal-istudju spcjgathomli Rebecca Zammit 11 wkoll iécaratli xi mistogsijiet i
ghamilt.

Naghti |-kunsens ticght lill-persuna responsabbli ghal din ir-ri¢erka biex tichu l-kampjuni u taghmel |-
osservazjonijiet i hemm bzonn, u nifhem li dan jista’ jkun ta’ skomdu ghalija.

Jiena nifthem li r-rizultati ta’ din ir-ricerka jistghu jintuzaw ghal skopijict xjentifict u jistghu jigu
ppubblikati; jekk isir hekk jicna b'cbda mod ma nista’ nkun identifikat/a individwalment jew bhala parti
minn grupp minghajr il-kunsens ticght bil-miktub. [d-dcjta tieghi ser tigi rregzistrata bl-uzu ta’ kodici ta'
nicerka. Ir-ricerkatur biss ikollu actess ghad-dejta u s-supervizuri ta’ dan il-progett ikollhom dejta
pprezentata lilhom skont il-kodiéi tar-ricerka. Taht ir-Regolament Generali dwar il-Protezzjoni tad-Data
(GDPR) u l-legislazzjoni nazzjonali 1i timplimenta u tispecifika aktar id-dispozizzjonijict relevanti ta' I-
imsemmi Regolament, ghandi d-dnitt li nikscb access ghal, nikkoregi, u fejn applikabbli nitlob li d-data li
tikkonéerna l1li tithassar. Id-dejta kollha migbura tkun digitalizzata u kriptata. [1-kopji kollha tal-karta se
jinzammu msakkra mir-ri¢erkatur.

Jiena m’ghandi l-cbda dmir li nichu schem f’din ir-ricerka u dan gicghed/qicghda naghmlu minn rajja.
Jicna nista’ meta rrid ma nkomplix nichu schem f'din ir-ri¢erka minghajr ma’ naghti raguni.

Kunfidenzjalita ta' data ser tinzamm matul ir-ricerka u l-informazzjont migbura ser tigi abolita b'mod
sigur wara li tintemm ir-ri¢erka.

Jiena mhux ged nithallas biex nichu schem f'din ir- ricerka.

Jekk ikolli xi diffikulta’ waqt ir- ri¢erka nista’ nistagsi ghal: Rebecca Zammit
Firma tal-parte¢ipant/a
[sem tal-parte¢ipant/a

Firma tal-persuna responsabbli ghal din ir-ricerka

Isem tal-persuna responsabbli ghal din ir-ricerka Rebeeca Zammit

Email tal-persuna responsabbli ghal din ir-ricerka rebecca.zammit. ] 3(@um.edu.mt
Numru tal-mowbajl tal-persuna responsabbli ghal din ir-ri¢erka 79366785

[sem tas-supervizur princ¢ipali Dr Francesca Wirth

Email tas-supervizur principali francesca. wirth@um.edu.mt
Numru tat-telefon tas-supervizur principali 23402902

[sem tas-supervizur princ¢ipali Prof. Lilian M Azzopardi
Email tas-supervizur principali lilian.m.azzopardi@um.edu.mt
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