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Abstract

Background

Type 2 diabetes is a chronic progressive metabolic disease with increasing prevalence
worldwide. The burden of T2DM in Africa is enormous. The higher prevalence of
undiagnosed diabetes, poor glycaemic control, and weak healthcare systems contribute to
this burden. This audit assessed the quality of diabetes care in a premiere private medical
facility in Ghana using processes of care and intermediate outcomes of care.

Methods

This clinical audit assessed diabetes care from 15t August 2022 to 315t October 2022 across
specific sites of Nyaho Healthcare Limited(NHL). Electronic medical records of people living
with diabetes seen within this period were reviewed for documentation of specific
processes of care and intermediate outcomes of care over a 15-month period(1°t August
2021 - 31°t October 2022).

Results

111 patients(mean age 56.7years; 48.6% female) were identified in total. Of the total, the
majority(76.6%(n=85) were seen in the main hospital and family physicians/medical officers
delivered care to 48.6%(n=54) of the patients. Blood pressure and smoking history
documentation were highly achieved (100%, n=111 and 91%, n=101 respectively) while foot
surveillance, BMI and UACR were the least achieved (7.2%, n=8, 9.9% and 9.9%, n=11). None
of the 111 patients achieved all nine processes of care during the period. The glycaemic
target of HbAlc < 7% was achieved by 38.7% (36 out of 93) across NHL. Only 20.4%(19 out
of 93) achieved blood pressure <140/80mmHg, HbA1c<7% and statin use according to their
most recent records.

Conclusion
The quality of care for people with T2DM in this family medicine training facility was
suboptimal during the audit period. Intermediate outcomes of care were better achieved in

this facility. This emphasizes the need for more dedicated efforts and resources towards
improving diabetes care in this facility.
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Chapter 1: Introduction and background

To fulfil the requirements of the MSc Diabetes program at the University of Leicester, the
author conducted an audit of diabetes care over a 15-month period. This was done across
Nyaho Healthcare Limited(NHL) which conducts over 100,000 outpatient consultations
annually. The scope of this audit was limited to persons with type 2 diabetes mellitus who
received care across 3 sites of NHL and focused on their achievement of processes of care
and intermediate outcomes of care within the audit period. This chapter describes the
background, diabetes care in Ghana and Nyaho Healthcare Limited. It also covers the
rationale, aims and objectives of this audit.

1.1 Background information

Type 2 Diabetes Mellitus(T2DM) is a chronic progressive metabolic disease characterized by
hyperglycaemia and damage to end organs over time if poorly managed. Globally, the
prevalence of T2DM among adults in 2021 was 537 million, and in the African region, it was
24 million (1). Diabetes is the fastest-growing health crisis (2) in recent times after COVID-19
and the highest rise in prevalence(160%) by 2045 will occur in sub-Saharan Africa if current
trends persisted (1). The Global Burden of Disease Study 2019 showed that the largest
increase in risk exposure from 2010 to 2019 was for high fasting plasma glucose, high BMI,
etc. (3) and these together with other risk factors may be driving the increasing prevalence
of T2DM(4). Over 70% of people living with Diabetes live in low and middle-income
countries(LMIC) (1). About 50% of people living with diabetes(PLWD) in the Africa region (1)
are undiagnosed and contribute to a bigger burden of complications. The burden of
comorbidities and complications of diabetes has been shown to be significantly higher in
Africa (5—-7), contributing to poor outcomes on the continent.

Type 2 diabetes mellitus is associated with an increased risk for all-cause mortality,
cardiovascular, and renal mortalities (8—10) and this risk is higher in middle-income
countries (11). T2DM is a major contributor to poor quality of life, morbidity, and mortality
through its associated complications.

About 10% of global healthcare expenditure is spent on T2DM and associated complications
(12). However, in the Africa region, only 1.2% of its cumulative gross domestic product was
spent on Diabetes Mellitus(DM) in 2015 (13). The impact and cost of diabetes are projected
to increase, significantly affecting low- and middle-income countries (13) and this calls for
concerted multistakeholder efforts towards improving diabetes care.

The Diabetes Quality Improvement Project(DQIP) established processes and intermediate
outcome measures of care to guide the evaluation and monitoring of the diabetes care (14).
These measures have been used by several bodies to assess the quality of diabetes. For
example, in the United Kingdom, the National Diabetes Audit(NDA) reports on the
achievement of these processes and intermediate outcome measures of care annually since
2003. Achievement of these measures has improved over the years but still varies across
locations within the UK (15). The National Diabetes Audit focuses more on primary care and
has demonstrated an improvement in the quality of diabetes care through the primary care
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system. The Diabetes Collaborative Registry(DCR) also demonstrated significant differences
in the achievement of quality metrics across locations and specialties, with cardiology clinics
doing better with blood pressure control and endocrinology clinics with glycaemic control
and foot examinations (16).

Persons living with diabetes receive care from all levels of care (primary, secondary, tertiary
and quaternary) worldwide. Primary care has increasingly taken over most diabetes care
(17) due to its accessibility, longitudinal nature and community orientation. A recent clinical
audit showed the low capacity to deliver quality diabetes care in primary care clinics in
South Africa (18) whilst another demonstrated the better quality of diabetes care and
patient satisfaction in primary care than in hospitals in Qatar(19). Real-world evidence from
developing countries demonstrates suboptimal glycaemic control which declined slightly
over a 12-year period (2005-2017) even though there was an increasing proportion of PLWD
with two or more HbA1c in the same period (20).

The United Nations(UN), as part of the sustainable development goals(SDG), has
set a target to “reduce by one-third premature mortality from non-communicable
diseases through prevention and treatment ...” by 2030 (21). The World Health
Organization(WHO), through the Global Diabetes Compact in response to the
SDG, has therefore set targets to be achieved by 2030 to reduce the global burden
of DM (22). The targets are 80, 80, 60 and 100 which implies that 80% of PLWD
should be diagnosed, 80% of those diagnosed with diabetes should achieve good
glycaemic and blood pressure control, 60% of people over 40% should be using
statins and 100% of people with TIDM should have access to insulin and self-
blood glucose monitoring(SBGM) (23,24). These targets are ambitious but
achievable considering data from high-income countries, however in Africa
considering that only about 48% of PLWD are diagnosed, 30% of PLWD in SSA
have good glycaemic control and less than half have access to one HbAlc a year
(13,25), this may be difficult.

1.2 Ghana

Ghana is a West African country with a population of 30.8 million according to the 2021
population census (26). The population is 50.7% female, 56.7% urban, 79.3% below 40
years old, 69.8% literate, and 73.9% own a smartphone (26). The International Diabetes
Federation(IDF) 10t atlas estimates the prevalence of diabetes among adults in Ghana to be
2.0%in 2021 (1). However, a systematic review and meta-analysis published in 2019
estimated the prevalence of diabetes mellitus in Ghanaian adults to be 6.5% with age >40
years, obesity and family history as the most significant risk factors (27). The morbidity and
mortality associated with Diabetes in Ghana are rising. Over the last three decades,
admissions and mortalities from DM have increased significantly in Ghana (28). Diabetes
has consistently been in the top 20 for outpatient department(OPD) attendance and
inpatient admissions across many settings in Ghana (29).

About 68.8% of Ghanaians are covered by health insurance plans with coverage generally
reducing from north to south (26). These health insurance plans are either national or
commercial and all cover diabetes care to various degrees. The pharmaceutical industry is
quite robust with the production of affordable biguanides and sulphonylureas and the
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importation of many other drug classes to support diabetes care. However, due to the weak
currency and tax systems, prices of disease-modifying drugs (SGLT2i and GLP 1RA) are
extremely high and are currently not covered by national health insurance. Devices to aid
self-management of diabetes are readily available and currently purchased out of pocket.

Diabetes care in Ghana is provided across all levels of our healthcare system through both
specialised "Diabetes" clinics and non-specialised clinics. Currently, there are less than 40
trained endocrinologists or diabetologists leading the care of diabetes in Ghana with the
majority of these in the southern part of the country. However, many other specialists,
medical officers, physician assistants, dietitians and psychologists have received some
training in diabetes and are contributing significantly to diabetes care in Ghana. There is
currently no "structured diabetes self-management education" that meets standards;
however, some patient education is usually provided in many "diabetes" clinics in different
forms.

There is no national programme or guideline for the management of Diabetes in Ghana. The
most recent Standard Treatment Guidelines has about 10 pages dedicated to Diabetes
Mellitus, although helpful to the lower cadres of healthcare providers, this is inadequate in
the context of international guidelines and evidence-based medicine.

The Diabetes Endocrine and Metabolic Society of Ghana is leading the advocacy agenda and
is in the process of drafting the national guideline for diabetes care (30).

The quality of diabetes care in Ghana has not been researched and there is an urgent need
to begin the assessment of the quality of care and identify key opportunities for
improvement.

1.3 Nyaho Healthcare Limited

Nyaho Healthcare Limited(NHL) has been a leading healthcare provider in Ghana for over
half a century. It started with the Nyaho Medical Centre(NMC/Airport Main) which was the
first group private practice in Ghana and has been in operation since 1970 (31). NMC
currently serves as the main hospital in the Airport Residential Area in the capital city of
Accra and provides 24-hour outpatient, emergency, diagnostics, pharmacy and inpatient
services with 55 beds. As part of the drive to become Africa’s most trusted name in
healthcare, NHL adopted a hub-and-spoke business model which led to the establishment of
its first satellite clinic(Accra Central Satellite/Octagon) in the central business district of
Accra in November 2017.
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Centre — Nyaho Medical Centre

Top Right — Airport Primary Care

Lower Right — Takoradi Primary Care

Top Left — Accra Central Satellite

Lower Left — Tema Primary Care

Figure 1. Pictorial view of the Nyaho Medical Centre and the various satellites as of
December 2022. Reproduced from Nyaho Healthcare Limited website with
permission(Appendix 1).

Subsequently, other satellite clinics have been established in Airport —in May 2021, Tema —
in November 2021 and Takoradi — in August 2022 (Figure 1). All the facilities of NHL are in
the southern part of Ghana (Figure 2) but serve populations from all over the country and
are the preferred facilities for expatriates.
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Figure 2. Map of Ghana showing the location of Nyaho Medical Centre and the various
satellites as of December 2022 (designated by H). Adapted from worldatlas.com (32).
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Each satellite clinic has a permanent family physician(FP), a medical officer(MO) and other
team members needed for the provision of comprehensive primary care services. In 2021,
NHL recorded over 100,000 outpatient consultations and over 2,300 inpatient admissions
from a patient pool of over 75,000. There are more than 70 specialists and consultants
working across the hospital and its satellites, these include one endocrinologist, one
nephrologist, four other physician specialists, one diabetologist in training, general
surgeons, dietitian, ophthalmologists, clinical psychologists and a chronic disease educator
who contribute to the provision of multidisciplinary care. The hospital has partnerships with
several corporate organizations and insurance companies that pay for services for their
beneficiaries. Only about 30% of services rendered by the NHL are paid for by cash.

Nyaho Medical Centre is a premiere private medical centre and the only private facility with
accreditation to train family medicine residents in Ghana. Currently, there are 11 family
medicine residents in the program and six family physicians who have been trained by the
facility. Family medicine training leads the provision of primary care services across the NHL.

Diabetes care across various settings is provided to persons living with diabetes by medical
officers, family physicians and physician specialists routinely in the outpatient clinic with
appropriate referrals to other members of the multidisciplinary team as needed. This care is
available even on weekends and at night at the main hospital and on weekdays across all
the satellite clinics. Each consultation is booked for 15 minutes and is not limited to a
number of complaints. Even though medical officers(doctors who have completed a
mandatory 2 years of housemanship training) are limited in knowledge and experience,
there is always a specialist(doctors with 3 or more years of postgraduate training in
specialties) in the clinic or reachable on phone to assist with care. In July 2022, a chronic
disease clinic was established at the main hospital(NMC) to provide comprehensive care for
people living with diabetes, hypertension or dyslipidemia. Consultation in the chronic
disease clinic is usually booked for 30 minutes and delivered by a dedicated medical officer
or family physician. PLWDs managed by the facility are scheduled for follow-up between 1
week to 3 months depending on their clinical needs. NHL provides a full spectrum of
laboratory services that cover the needs of T2DM management and supports the services in
satellite clinics. The pharmacy stocks at least 1 drug from each group of glucose-lowering
agents(GLA) apart from the GLP-1 RA and a few persons who need that are given
prescriptions to get that from other pharmacies in Accra. The medicines stocked include
originator brands, combination oral glucose-lowering agents and generic drugs.

1.4 Rationale for the audit

A systematic review of the quality of diabetes care (1993-2012) in some LMICs indicates that
auditing of diabetes care is quite low and the quality of care was low (33). Evidence for the
benefits of treatment abounds and the quality of diabetes care provided to PLWD affects
long-term outcomes.

Over the last 5 years, Diabetes Mellitus has been one of the top 10 reasons for outpatient

(OPD) visits and admissions at the Nyaho Medical Centre (NMC) in Accra, Ghana as shown in
Figure 3 below.
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Figure 3. Top 10 reasons for OPD attendance and Inpatient admissions at Nyaho Medical
Centre 2020. Reproduced from 2020 Annual Medical Report (34).

Unfortunately, very few efforts have been made to comprehensively measure the quality of
diabetes care at the centre to guide consistent quality improvement. As part of the
hospital's clinical effectiveness, certain metrics are monitored for the care of persons with
diabetes and hypertension. Figure 4 shows the monthly trend of persons with diabetes with
controlled blood sugars (HbAlc <7, or FBS<7) in primary care (34). With a target of 52%,
primary care achieved a median of 60% control of Diabetes in 2020.
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Figure 4. Monthly data on the percentage of DM patients with controlled blood sugars in
primary care. Reproduced from 2020 Annual Medical Report (34).

Figure 5 below shows the monthly trend of persons with diabetes with controlled blood
sugars (HbAlc <7, or FBS<7) under specialist care. With a target of 52%, specialist care
achieved a median of 47% control of Diabetes in 2020.
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Figure 5. Monthly data on the percentage of DM patients with controlled blood sugars in
specialist care. Reproduced from 2020 Annual Medical Report (34).
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Figures 4 and 5 show some differences in the achievement of targets in both arms of care
but this may not be significant as this data may have some confounders like case-mix etc.

Using an internationally accepted framework for assessing the quality of care at NHL helps
to benchmark our practice and identify key opportunities to improve the service and
diabetes outcomes. In the long term reduce the cost to the healthcare system and nation at
large and hence the need for this audit.

1.5 Audit Question

Is the quality of diabetes care at Nyaho Healthcare Limited meeting the International
Diabetes Federation (IDF) standards?

1.6 Study Aim and Objectives
The aim of this audit is to assess the quality of diabetes care at the Nyaho Medical Centre.

Objectives:
Primary —
1. To assess the quality of diabetes care at NHL using the International Diabetes
Federation recommendations for primary care as the standard.

Secondary -

1. To compare the quality of care in the satellite clinics to that in the main hospital (NMC).
2. To compare the quality of diabetes care provided by general practitioners/family
physicians to physician specialists (cardiologist/nephrologist and endocrinologist).

1.7.0rganisation of the dissertation

This dissertation uses the principles of clinical audit to assess the quality of diabetes care
across the NHL. It will consider only T2DM and exclude all other types. This audit will mainly
focus on the achievement of processes and intermediate outcomes of care and not on any
other dimensions of the quality of diabetes care

Chapter 2 (literature review) reports on the quality of diabetes care, IDF standards and
reviews several works done across the world. Chapter 3 details the methodology and
methods used in this audit, root cause analysis, change ideas and implementation plan.
Chapter 4 reports the results of the audit. Chapter 5 discusses the findings from the audit,
suggestions for future research and conclusions.
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Chapter 2: Literature review

The literature review aimed to understand, from a global perspective, the quality of
diabetes care for persons living with T2DM and the performance measures used in assessing
it. Additionally, the review aimed to identify quality improvements that have worked around
the world. Specific guidelines for diabetes management in sub-Saharan Africa were
reviewed and the International Diabetes Federation guidelines were identified and used for
this audit.

A search was done in PubMed to identify relevant articles on quality of care, clinical audit in
Type 2 diabetes, and Primary care. The following filters were used to narrow the search —
Humans, English, Medline, Adults:19+ years and from 1996-2022. Appendix 2 details the
Medical Subject Heading words(MeSH) and the search strategy used. The final search was
done on 17t November 2022 and identified 619 articles which were subsequently reviewed
by the author to identify the most relevant to this audit project. A similar search was done
on Google scholar. Furthermore, references from relevant articles were screened for other
helpful articles.

2.1 Background on quality of diabetes care measurement.

Diabetes is a chronic disease that usually presents with other lifestyle diseases like
hypertension and hyperlipidemia, together causing the greatest morbidity and mortality of
many, including premature deaths. Diabetes care is complex and multifaceted, requiring
definite actions beyond glycaemic control like patient empowerment through diabetes self-
management education and support(DSMES), control of other risk factors i.e., smoking,
blood pressure, lipids, and screening for early detection of complications. With the
complexities of care, the economic and public health burden of diabetes, there is an urgent
need for standardized measures which are evidence-based, feasible, easy to monitor and
modifiable.

Quality of care is defined by the Institute of Medicine as “the degree to which health
services for individuals and populations increase the likelihood of desired health outcomes
and are consistent with current professional knowledge” (35). According to Donabedian,
quality of care is multidimensional i.e. structure, process and outcomes(36). These
dimensions even though variable from patient, provider or payer perspectives enable the
assessment of quality and provide opportunities for quality improvement.

The Diabetes Quality Improvement Project was the first national, multi-stakeholder expert
group founded in 1997, that produced a comprehensive set of performance measures in the
USA (14). After a rigorous process of reviewing the literature for possible metrics, consulting
experts and evaluating chosen measures against available data, a final set of metrics were
agreed upon. These measures were extensively tested, and peer-reviewed by over 100
researchers and organizations interested in diabetes performance management and
changes made to produce the DQIP 1.0 set of measures as shown below(Table 1).

Table 1. Diabetes Quality Improvement Project (DQIP) 1.0 measure set
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Accountability

From medical records or electronic data

HbA1c tested (annually)

Poor HbA1c control (HbAlc > 9.5%)
Eye examination performed (high-risk annually, low -risk biennially)

Lipid profile performed (biennially)
Monitoring for diabetic nephropathy (high-risk annually, low -risk biennially)

Blood pressure controlled (<140/90mmHg)
Foot examination (annually)

From patient survey

Smoking cessation counseling (annually)
Ql
From medical records or electronic data

Distribution of values for HbA1c (<7.0, 7.0-7.9, 8.0-8.9, 9.0-9.9, > 10.0% or
undocumented

Distribution of values for LDL cholesterol (<100, 100-129, 130-159, > 160mg/dl or
undocumented)

Distribution of values for blood pressure (<140, 141-159, 160-179, 180-209, > 210
mmHg systolic; <90, 90-99, 100-109, 110-119, >120mmHg diastolic, or no value
documented

From patient survey
Diabetes self-management and nutrition education
Interpersonal care

Adapted from The Diabetes Quality Improvement Project, Diabetes Care 2001 (14).

These measures were widely adopted, implemented in clinical practice, regularly reported
on, and influenced payment for services and QI projects. In the USA, the Veterans Affairs
department has been shown to have better diabetes care than other outfits and this may be
due to the aggressive monitoring and quality improvement projects (37).

The Quality and Outcomes Framework(QOF) and National Diabetes Audit(NDA) have led to
aggressive monitoring of diabetes care in the UK. The QOF is a system for the payment and
performance management of general practitioners and goes beyond the quality of diabetes
care to include other disease metrics (38). The NDA measures the quality of diabetes care
against the NICE clinical standards across the United Kingdom(UK) since 2004 (39) using
data from the QOF and other EMR systems.

NICE has subsequently identified the nine processes of care that every patient should
receive at least once yearly (40,41) and three intermediate outcomes of care to be achieved
by most patients to reduce cardiovascular mortalities. These were quite similar to the DQIP
1.0 measures in Table 1 above.

There seems to be some disconnect between achieving processes of care and outcomes of
care (42). The annual review for persons with diabetes on its own does not seem to be as
impactful as the achievement of the processes of care and intermediate outcomes of care
(43).
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Good quality of diabetes care is associated with a reduction in the risk of microvascular and
macrovascular complications (44). In the USA and UK, there is good evidence to suggest that
improvement in the achievement of processes of care and intermediate outcomes of care
have led to significant declines in complications of diabetes (45). Research has shown
diabetes, cardiovascular and all-cause admissions are strongly associated with achieving
processes and intermediate outcomes of care (46).

Achievement of processes of care alone has not been strongly associated with better
outcomes or quality of care (42,47). Improvement in the achievement of intermediate
outcomes of care has been associated with reductions in complications among people living
with diabetes (48-50).

Several measures have been used to improve the quality of diabetes care including audit
and feedback, the use of registers, the use of checklists, and pay for performance, with
many improving care (51). When such measures were withdrawn, the quality of care
declined (51)

A systematic review of the quality of diabetes care (1993-2012) in some LMICs indicates that
the quality of care is low and auditing and benchmarking diabetes care against guidelines is
quite low also (52).

2.2 Guidelines for Africa.

The International Diabetes Federation(IDF) published clinical practice recommendations for
managing T2DM in primary care settings in 2017 (53). The main purpose of the guidelines
was to provide guidance to primary care providers involved in diabetes care worldwide. The
authors included many experienced researchers and practitioners but unfortunately had
only one person from the African region. After a thorough search and appraisal of English
guidelines published before 2015, twelve guidelines were selected to answer 40 relevant
guestions for this clinical practice recommendation. The limitations of this publication are
the usage of only English resources and the non-inclusion of the more current guidelines
after 2015 considering the landmark changes in diabetes care, especially therapeutics since
then. These clinical practice recommendations were specifically reviewed for statements on
the nine processes of care and intermediate outcomes of care and documented in Tables 2
& 3.

Only two national guidelines for diabetes care in Africa were identified after a careful search
by the author. These were the National Clinical Guidelines for Management of Diabetes
Mellitus(Kenya) (54) and the Management of T2DM in Adults at Primary Care Level(South
Africa) (55). The Kenyan guideline was written by a technical group of experts with support
from relevant stakeholders and reviewed both local and international knowledge. This
guideline, unlike others, covered many aspects of Diabetes care beyond T2DM and was
published in 2010.

The South African guideline, published in 2014, focused mainly on T2DM management and
included specific guidance on the organization of diabetes care. Unfortunately, neither the
process of writing the guideline nor the technical group was described.
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Both guidelines were reviewed for recommendations on the processes and intermediate
outcomes of care. Interestingly, there were lots of similarities and few differences as shown

in Tables 2 & 3 below.

Table 2. Process of care measures

Process Element IDF Guideline Kenya Guideline South Africa
(2017) (2010) Guideline (2014)

Blood Pressure(BP) | Every visit Every visit Every visit

Monitoring

Body Mass Annually Annually Every 3 months

Index(BMI)

Tobacco screening
and cessation

Documented and
measures to

Documented and
measures to

Documented and
measures to

counselling promote cessation promote cessation promote cessation
HbAlc Twice a year Twice a year Every 3 months
Lipids Annually Annually, every 3-6 | Annually, every 3
months if abnormal | months if abnormal
Urine Albumin Annually Annually, repeat and | Annually, frequently
Creatinine refer if abnormal if abnormal
Ratio(UACR)
Creatinine +/- eGFR | Annually Annually, refer if Annually, repeat in 3

abnormal months if abnormal
Retinal screening Once every 1 -2 Annually, frequently | Annually, frequently
(Ophthalmology years, refer if if abnormal if abnormal
review) abnormal
Foot risk Annually Annually, frequently | Annually, frequently
surveillance if abnormal if abnormal

Table 3. Intermediate outcomes of care

Parameter IDF Kenya Guidelines | SA Guidelines
BP (mmHg) 130-140/80 130/80 140/80
HbA1c (%) <7/ 7.5-8* <7 /<8%* <7 /<7.5*
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Statin use/LDL **/<2.6 statin use for **[<2.5,
target(mmol/I) raised LDL/<2.6

*Older persons, high risk, hypoglycaemic unaware, short life expectancy
**Statin use recommended for primary prevention(T2DM + 240years) or secondary
prevention(T2DM + established cardiovascular disease)

2.3 Quality of diabetes care

Significant research has been done to assess the quality of diabetes care since the 1990s.
The quality of diabetes care is usually measured using several processes of care and/or
outcomes of care. The commonest used by far in the literature is the NICE nine processes of
care and three intermediate outcomes of care measures.

Variations in the quality of care are well-documented across many healthcare settings and
countries (56) with better quality more common in developed countries.

Many studies that have reviewed the quality of care for T2DM have demonstrated
significant differences in the achievement of processes of care and intermediate outcomes
(57,58). The processes of care usually seem to be more easily achievable, compared to the
intermediate outcomes of care.

The processes of care include tests for early complications(microalbuminuria, serum
creatinine, eye exam, and foot exam) and risk factor assessments (HbA1lc, smoking, blood
pressure, serum cholesterol, and weight/body mass index). The intermediate outcomes of
care are specific targets of blood pressure, blood glucose and cholesterol that have been
shown to be associated with favourable outcomes in many people living with diabetes.

2.3.1 Processes of care(POC)

Blood pressure

People with hypertension and T2DM are at a higher risk of cardiovascular disease — the
leading cause of mortality worldwide. Blood pressure control has shown significant benefits
in the reduction of macrovascular complications than glycaemic control. Blood pressure
control has been shown in several landmark trials — ACCORD, ADVANCE to reduce the risk of
cardiovascular and kidney diseases (59—61). More than half of people with T2DM have
hypertension and therefore monitoring blood pressure guides actions.

Weight/Body Mass Index

Weight management has become essential in diabetes care. Measuring the weight, body
mass index(BMI) and/or waist circumference(WC) is the basis of identifying possible
overweight or obesity and guiding subsequent actions towards weight loss. Up to 90% of
PLWD are overweight or obese (62), making the identification of abnormal weight a priority.
Evidence from the DIRECT trial and several others (63—65) have demonstrated diabetes
remission or better control of glycaemia and other metabolic parameters with significant
weight loss (= 5% of body weight). Therefore, the weight/BMI/WC is an easy marker in
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primary care to be used as a target and focus of patient empowerment and self-monitoring
to improve outcomes.

Glycated Haemoglobin (HbA1lc)

HbA1lc is a measure of glucose control over the past 8-12 weeks and is keenly dependent on
red blood cell turnover. In many of the landmark trials, high HbAlc was strongly associated
with microvascular complications (66—69). Treating the HbA1lc to a target has also been
effective in reducing the risk of diabetes complications, especially microvascular (66,67,70).
HbA1lc is a quick and easy test to guide treatment intensification and reduce clinical inertia.
HbA1c < 7% (53mmol/mol) has become the goal for many PLWD for a long time, recent
guidelines however recommend a higher target for persons with multiple comorbidities,
short life expectancy, increased risk of hypoglycaemia and frailty (71). Unfortunately, HbAlc
is usually an average over a period and does not give a clear picture of daily glucose
variability and hypoglycaemic episodes which may be more meaningful in certain
populations. Continuous glucose monitoring has become the more acceptable means
because of its accuracy, ease of use, range of data information and the possibility of
reducing diabetes distress from complex regimens and multiple skin pricks.

Tobacco cessation

Smoking has been a long-standing public health challenge, even though it is a modifiable
risk factor. Beyond the excessive risk of cancers, tobacco smoking is a significant risk factor
for cardiovascular morbidity and mortality (72). Cessation of smoking for about 10-14 years
has been associated with complete elimination of risk of coronary heart disease compared
to non-smokers (73—75). Research suggests that multiple interventions including individual
face-to-face counselling, telephone therapy and the use of medications are effective in
promoting smoking cessation and the first step is taking a smoking history (76).

Lipids

As a chronic metabolic disease, T2DM is especially associated with dyslipidemia. This
dyslipidemia is usually characterized by high small dense LDL, low HDL and high triglyceride
concentrations (77). Cardiovascular disease is the leading cause of mortality among PLWD
and dyslipidemia is a major contributor. The prevalence of dyslipidemia among adults (78),
especially those with diabetes is high (79,80) and hence the need for screening to guide
therapy.

UACR and Creatinine

Type 2 diabetes mellitus is the leading cause of end-stage renal disease in many developing
countries (81). The rising prevalence of T2DM correlates with the prevalence of chronic
kidney disease (82). The UACR is the best screening method for diabetic nephropathy and
can be done easily with simple point-of-care testing. Serum creatinine is usually part of the
kidney function test and is used in the calculation of the estimated glomerular filtration
rate. According to Kidney Disease: Improving Global Outcomes (KDIGO), estimated
glomerular filtration(eGFR) and UACR are needed to establish the diagnosis, stage the
disease and guide therapy (83). A yearly UACR and serum creatinine are therefore essential
in the care of people living with diabetes.

Retinal screening
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Diabetes, apart from being the leading cause of preventable blindness, especially in the
working population, is also strongly associated with cataracts, glaucoma, and other eye
conditions (84). There are effective treatment modalities for diabetic eye disease and with
its prevalence screening is cost-effective. Fundoscopy can be done in primary care settings
by family physicians, some medical officers and ophthalmic nurses. In many healthcare
settings, there is a pathway for referral to the ophthalmologist for annual reviews for PLWD.
In some areas with low expertise, fundus photography and remote reporting are beginning
to make impacts (85).

Foot risk surveillance

Foot complications are very common in people with diabetes (86). According to a recent
metanalysis (87), the prevalence of diabetic foot ulcers is 6.3% globally, higher in males and
people living with type 2 diabetes mellitus. Among PLWD, the lifetime incidence of a
diabetic foot ulcer can be up to 25%. Many guidelines recommend annual foot exams to
prevent and detect foot complications early. Unfortunately, only 2% of general practitioners
complete the full foot exam and up to 29% do not do a foot exam at all (88). As foot risk
surveillance is relatively easy to do and effective, it is an important POC measure for
diabetes care.

2.3.2 Intermediate outcomes of care (I0C)

Atherosclerosis is the underlying mechanism for the development of macrovascular
complications, this is usually exaggerated with any combination of hypertension,
dyslipidemia and diabetes mellitus.

The Steno 2 trial was the first landmark trial to establish the benefits of multifactorial
management of risk factors (89). Intermediate outcome measures provide evidence of
achieving control of the key risk factors needed in diabetes care to significantly reduce the
risk of macrovascular complications (90,91), cost of care and improve quality of life.

The problem with intermediate outcomes is the dichotomous nature of achievement of a
specific threshold. Thus, the IOC measures do not account for benefits achieved over the
spectrum of values or harm from extremes. The complexities of medicine and the
abundance of evidence seem to suggest that individualized targets are more realistic,
achievable and probably more beneficial in the long term (92-94).

As shown in Table 3 above, many guidelines have set different targets based on the
evidence reviewed, but the similarities are obvious.

2.4 Review of key quality of diabetes care studies.

2.4.1 Global Alphabet Strategy Implementation Audit (GAIA)
The Global Alphabet Strategy Implementation Audit collected data from 52 diabetes
outpatient clinics of secondary and tertiary centres across 32 countries, including Ghana
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(58). The aim of this project was to audit diabetes care across the world and to assess the
implementation of the Alphabet strategy in a low-resource setting. The audit was done by
auditing the records of 100 patients over a nine-month period in each centre. Data collected
included demographics, processes of care and achievement of intermediate outcomes of
care. Quality and outcome framework(QOF) scores were generated from the data collected
and showed some positive relationship with the gross domestic product(GDP) and total
health expenditure percentage per capita(THE%). Achievement of all nine care processes
ranged from 0 to 74% across the centres. The 2 cohorts from Ghana were in the bottom 14
compared to other centres, scoring 0% in the percentage of patients achieving all nine care
processes. The alphabet strategy checklist was successfully implemented with some
improvements in diabetes care. This audit is probably the largest assessment of diabetes
care globally but unfortunately did not include primary care which attends to the majority of
PLWD in many countries. GAIA also did not assess the achievement of IOC which has the
greatest implication for the prevention of complications as there seems to be a disconnect
between the achievement of POC and 10C.

Table 4. Recording of NICE nine key processes of care/ % of centre cohort
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Serial no. Country QOF score NICE 9 BMI*  Smoking* BP* TC* Cr* Microalb* Urine prot* HbA1c* Eye* exam Foot* exam

GRE2 Greece 90.14 60 95 75 100 98 98 95 95 100 296 96
JER Jersey 87.52 74 26 94 91 92 20 86 54 28 920 23
FRA1 France 85.02 47 87 78 97 94 93 83 46 95 94 92
SPA2 Spain 81.65 6 92 8 96 28 88 61 6 95 88 86
IND10 India 80.56 0 99 29 99 99 49 0 93 0 100 100
ENG England 78.95 3 60 93 100 77 94 10 4 95 69 85
FAL Falklands 78.92 0 98 94 98 98 10 84 88 20 6 36
FRA2 France 7719 63 98 94 97 96 98 59 73 98 920 94
AUS3 [ Australia 76.93 0 0 90 | 96 98 84 68 18 100 100 100
NOR Norway 76.54 26 56 59 100 98 100 384 61 29 84 83
SPA1 [ Spain 72.44 | 16 82 66 | 83 84 84 62 28 78 55 M
AUS4 Australia 72.08 0 20 40 95 86 72 1 0 94 100 98
AUS2 [ Australia 68.30 4 31 35 84 84 66 20 2 94 55 54
GRE1 Greece 68.12 26 92 45 100 100 100 99 99 100 77 20
IND1 India 66.79 37 28 38 93 100 98 97 98 99 95 95
USA USA 66.40 5 77 37 95 37 78 67 13 97 88 68
SAF1 South Africa 59.06 39 61 68 29 88 97 86 37 97 84 88
BAR Barbados 54.46 0 68 20 95 82 7 0 7 87 93 72
IND8 India 53.48 0 45 6 29 76 98 46 81 57 71 87
IND7 India 50.74 1 98 46 99 22 89 0 74 2 90 91
MAL Malaysia 48.31 2 26 51 100 87 87 19 59 61 65 66
IRE Ireland 45.69 5 33 38 71 93 94 82 0 93 96 27
JAM Jamaica 4129 1 56 6 97 62 55 60 57 56 56 51
GUY Guyana 3774 0 0 5 97 31 42 1 5 0 0 0
WSA Western Samoa 3721 0 0 39 97 39 49 0 35 26 56 52
INDS South Africa 36.59 0 10 78 99 40 88 10 9 51 40 63
SAF2 India 36.59 0 43 20 100 38 57 32 0 3 10 51
INDS India 36.16 0 1 50 95 80 79 7 47 23 23 4
BAN Bangladesh 3571 0 28 95 29 10 4 65 3 8 0 0
M Zimbabwe 35.16 0 100 2 100 0 0 0 42 1 48 22
IND3 India 3391 0 4 50 100 48 86 0 54 8 4 12
STK [ St. Kitts 3275 | 0 2 0 | 81 76 49 2 49 0 1 2
GHA Ghana 32.42 0 20 100 100 5 21 2 6 1 22 8
PER Peru 3166 0 64 0 20 50 34 1 9 3 1 1
MAU Mauritius 30.05 0 2 28 96 5 93 5 1 1 18 14
GRN Grenada 29.26 0 1 84 100 19 84 10 6 0 13 3
IND4 India 29.20 0 73 96 29 81 27 1 0 6 920 69
IND2 India 271 0 0 0 91 0 49 a4 4 0 4 2
SOL Solomon Is 25.26 0 8 0 74 0 0 0 0 0 0 2
GHA2 Ghana 19.70 0 0 0 100 59 43 1 80 37 54 60
AUS1 Australia 19.66 0 60 73 17 48 39 18 0 47 29 a
IND6 India 17.27 0 0 3 97 13 19 20 15 0 1 0
EGY Egypt 16.16 0 0 25 86 3 30 0 3 0 3 17
BEL Belize 13.356 0 0 2 98 42 40 0 20 0 2 10
TON Tonga 10.16 0 26 44 96 6 20 0 0 0 0 46

*Bold font >90; Italic font 70~89; Normal font <70.
e Bold >90; Italic font 70-89; Normal font < 70
Reproduced from GAIA project (Global Alphabet Strategy Implementation Audit), BMC
Health Services Research, 2014 (58).

2.4.2 Guidelines Adherence to Enhance Care Study (GUIDANCE)

GUIDANCE (Guidelines Adherence to Enhance Care) was a cross-sectional study using
retrospective data from about 7597 patients in eight European countries (57). The study
showed high adherence to some process measures — HbAlc (97.6%), and blood
pressure(98.3%) but lower adherence in other measures — waist circumference(33.4%) and
microalbuminuria assessment (59.4%), see Table 5 below.

Table 5. Process measures from patient records in the past 12 months
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Process measure

Belgium

France

Germany

Percentage (95%

Ireland

confidence limits

Italy

meeting criterion

The Netherlands

Sweden

United Kingdom

Total

sample

Variation

From medical
records
HbA,, checked
BP checked
Total cholesterol
checked
HDL checked
LDL checked
Triglycerides
fasting)
checked
WeighvBMI
checked
Waist
circumference
checked
Serum creatinine
checked
Microalbuminuria
checked
Eyes checked
Foot pulses
checked
Foot sensation
checked
Patient reported
Education received
(group or
individual)
Smoking cessation
advice (smokers

only

97.3 (96.3-98.3)
07.8(96.9-98.7

98.0 (97.1-98.8)
97.3(96.3-98.3
95.2 (93.9-96.5)

96.4 (95.2-97.5

91.9 (90.2-93.5)

41.2 (38.2-44.2)
884 (86.5-90.4)

)
26.7

58.0 (55.0-60.9)

24.0-204

674 (64.6-703

49.2 (46.2-52.3)

95.7 (92.0-99.4)

54.1 (46.0-62.1

98.2 (97.4-99.0)
99.2 (98.7-99.8)

90.2 (88.4-91.9)

88.7 (86.8-90.6)

87.9 (85.9-89.8)

89.5 (87.6-91.3)

97.1 (96.0-98.1)

39.4 (36.4-42.3)

57.1 (54.1-60.1)

66.4(63.5-69.2)
68.6 (65.8-71.4)

79.6 (77.2-82.1)

67.0 (64.1-69.8)

96.4 (93.0-99.9)

40.0 (31.2-48.8)

95.8 (94.6-97.1)

989 (98.2-99.5)
84.9 (82.6-87.1)
60.3 (57.2-63.4)
66.9 (64.0-69.9)
74.7 (719-77.4

94.9 (93.5-96.3)

283 (25.4-31.1

72.8(70.0-75.6)

268 (24.0-29.6

78.1 (75.5-80.7)

81.8(79.3-84.2

754 (72.7-78.1)

92.6 (89.9-95.3)

119(56-18.2)

94.7 (93.3-96.2)

94.1 (92.6-95.6)
92.6 (91.0-94.3)
90.5 (88.7-92.4)
86.9 (84.8-89.1)
85.3 (83.0-87.5)

86.9 (84.8-89.1)

11.1 (9.1-13.0

92.0(90.3-93.7)

58.1 (55.0-61.2

63.2 (60.1-66.2)

67 8 (64.8-708)

59.7 (56.6-62.8)

98.4 (96.6-100)

61.5(53.6-69.3)

98.9 (98.2-99.5)
991 (98.5-99.7

97.6 (96.6-98.5)
97.0 (95.9-98.0)
748(72.1-77.5)
96.6 (95.5-97.8)

99.0 (98.4-99.6)

454 (42.3-485

89.0 (87.1-91.0)

60.9 8-63.9)

80.4 (77.9-82.9)

51.7 (48.6-54.8

47.8 (44.6-50.9)

67.3(61.5-73.1)

56.3(47.7-648

99.3 (98.8-99.8)
99.3 (98.8-99 8

98.8 (98.2-99.5)
08.9 (98.3-99.6
96.8 (95.7-97.9)

08 4 (97.7-99.2

99.0 (98.4-99.6)

38.3 (35.3-41.3
97.7 (96.8-98.7)

903 (88.5-92 1
86.3 (84.2-88.4)

89.4 (87.5-91.3

895 (87.6-91.4)

98.7 (97.4-100)

438(358-519

98.5 (97.5-99.5)
99.5 (98.8-100)

88.5 (85.9-91.2)
709 (67.1-7

63.5 (59.4-67.5)

74.0(70.3-77.7

94.7 (92.9-96.6)

65.1 (61.1-69.1

94.4 (92.4-96.3)

75.6(72.0-79.2)

762 (72.6-79.7)

65.8 (61 9-69.8

70.5 (66.7-74.9)

94.6 (90.0-99.2)

31.1 (19.5-42.8

98.3 (97.5-99.1)
99.1 (98 6-99.7

93.9 (92.4-95.4)
77.1 (74
744 (71.8-77.1)

2.6

89.1 (87.2-91.0

98.9 (98.3-99.6)

112 (9.3-13.2)

94.7 (93.3-96.0)

76.1 (73.5-78.7
88.6 (86.6-90.5)

77.1 (74.5-79.6

789 (76.4-81.9)

97.3 (94.4-100)

354 (46.5-642

97.6 (97.3-98.0)
98.3 (98.1-98.6

93.4 (92.8-94.0)
86.1 (85.3-86 .9
82.0(81.2-82.9)
89.0 (88.3-89.7

95.4 (94.9-95.9)

33.4 32.3-344

85.2 (84.4-86.0)

59.4 (58.3-60.5

748 (73.8-758)

73.1 (72.1-41.74.1)

67.1 (66.0-68.2)

91.4 (89.9-92.8)

46.6 (43.4-49.7

4.6
5.4

139

38.6

333

244

12.1

54.0

406

636
30.6

417

314

496

BP, blood pressure. *Difference between proportions for highest and lowest scoring countries

Reproduced from GUIDANCE Study, Diabetes Care,2013 (57).

Even though 53.6% of these persons achieved an HbAlc < 7%, only 6.5% met all three

targets for blood pressure, LDL cholesterol and HbAlc (57), see Table 6 below.

Table 6. Percentage meeting intermediate outcome measures

Percentage (95% cor

nfidence limits)

meeting target

Outcome measure Target Belgium France Germany Ireland Swed United Kingdom
HbA, (%) <7% (53 mmoVmol) 59.7 (56.7-62.8) 63.3 (62.4-68.2) 486 (45.4-319) 534 (50.2-56.7) 35.7 3) 56.5(52.3-60.6) 39.1(36.1-42.1) 5
BMI
(not overweight) <25 kg/m® 177 (147-20.7) 142(11.8-166) 105(83-128) 120(94-146) 204(178-23.1) 151 (128-174) 184(147-220) 10.5(8.6-12.5)
Waist
circumlerence
men <94 cm 17.1(12.3-21.9) 170(124-216 66(22-109 190(89-201 190(139-24.0) 153 (105 18 5162 249) 154(135-173 124
Waist
circumference.
women <80 cm 41(1.3-7.0 43(1.2-7.5) 48(1.3-82) 4.3 (0.0-10.0) 6.2(2.9-9.5) 53(1.5-9.) 85 (0.5-16.5) 5008-6.3) 44
Systolic BF <130 mmHg 29.3(265-32.1) 26.3(23.7-29.0) 190(165-21.5) 329(298-36.0) 318(289-34.7 35.3(31.3-39.3) 32.5(29.7-35.4) 29.0 (28.0-30.0) 163
Diastolic BP <80 mmHg 36.5(335-394) 388(358-41.7) 224 (19.7-25.0) 57.3 (534.0-60.5) 42.1 (39.0-452) 53.7 (49.6-579) 59.2 (56.2-62.2) 44.3(43.2-45.5) 368
BP (combined <130/80 mmHg 17.6 (15.3-200 149(12.7-17.1 4(5.7-9.1 249(22.1-27.8) 208(18.2-23.3) 20.3(17.9-228) 27.1(233-30.8) 25.0(22.3-27.7) 19.3(18.4-20.2 19
Total
cholesterol <4 mmoll 23.1(20.5-25.7) 25.7(23.0-285) 11.7(9.5-139) 52.6(49.3-55.9) 19.7(17 34501.6-374) 228(19.1-26.5) 45.5(423-48.6) 300(289-31.1) 409
HDL, men > mmoll 76.2(725-799) 742(70.6-779) 67.0(615-72.5) 56.4(520-60.7) 75.7(72 62.2(58.2-662) 668(605-73.1) 50.1 (45.6-54.6) 662 (64.7-67 8 26.1
(>40 mg/dL)
HDL, women >1.3 mmoll 59.8(55.5-64.1) 538 (48.8-58.7) 56.5(50.8-62.1) 37.0(31.8-42.1) 58.1(53.3-62.8) 49.4 (448-54.1) 48.0(40.1-56.0) 338 (285-390) 50.5 (48.7-52.3) 260
(>50 mg/dL)
LDL <2.6 mmoVl 497 (46.6-52.8) 524 (49.2-55.6) 30.7 (27.1-343) 769(74.0-79.8) 404 (368-43.9) 589(558-62.0) 47.3(420-525) 745(714-776) 550(538-56.3 46
<100 mg/dl
Fasting
triglycerides <1.7 mmoll 60.8 (57.8-63.9) 64.4(614-67.5) 43.2(39.5-468) 60.0(56.6-63.4) 67.2(642-70.2) 63.3(60.3-66.3) 619(57.2-66.6) 52.1(48.8-55.3) 59.5(58.3-60.7) 240

BP, blood pressure. *Difference between proportions for highest and lowest scoring countries

Reproduced from GUIDANCE Study, Diabetes Care,2013 (57).

GUIDANCE showed that shorter diabetes duration, lower BMI, presence of macrovascular

conditions, and statin use were associated with an increased likelihood of achieving all 3

targets. The GUIDANCE study is recent and considered both POC and I0C in assessing the
quality of DM care in Europe but is limited by the varied structural differences of the
healthcare systems of each country. It is likely to have overestimated the achievement of
metrics as non-attendants were not included in the sample.
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2.4.3 National Diabetes Audit(NDA)

The National Diabetes Audit of the NHS seems to be the most comprehensive and largest
audit of diabetes care worldwide involving primary care and some specialist services across
England and Wales (39). The audit is done annually and involves both type 1 and type 2
diabetes, with national and practice-based reports which facilitate quality improvement
projects in diabetes care. Though the participation by practices and case mix vary year on
year, it still provides satisfactory data for comparisons and measurement of the quality of
diabetes care delivered across the UK. The first audit of the NDA was published in 2005 for
the 2003/04 audit period. The following were the key findings (95):

i Almost a quarter of people with diabetes were not registered at GP practices.

ii. There was a wide variation in care and complications documented across England.

iii. Less than 10% of all persons with diabetes received all nine processes of care over
the year.

iv. Processes like blood pressure, HbAlc, cholesterol and creatinine were documented
in about 75% of patients while eye examination, foot examination and urine
albumin screening were documented in less than 50% of patients.

Over the years the data collection, interpretations and audits have improved significantly
and show results for type 1 and type 2 diabetes mellitus separately.

The most recent report indicates that between 2015 and 2020, all the individual processes
of care were achieved in more than 80% of patients consistently apart from urine albumin
screening which was about 65%, see Figure 6 below.

England Wales

o K
8 7 g
4 4
s - \/\/\ N k] >
o 50 ~ = - .
¢ Series "Eight Care Processes" Point "2019-20" \
c 40 Value: 58.5
£ £
o o
20 20
10 10
0 0
201516 2016-17 2017-18 2018-19 201920 2020-21 201516 2016-17 2017-18 2018-19 2019-20 2020-21
Audit Period Audit Period
w—HbA1C == Blood Pressure
e Cholesterol Serum Creatinine N N N N
T 5 = A decrease in completion was seen in all care processes during the
Lot aing. Screning first pandemic year 2020-21. Least affected were blood tests and
=Foot Surveillance  ===BMI blood pressure. Most affected were BMI checks, retinal screening and
Smoking = Eight Care Processes foot examination. The long term low rates of urine albumin testing are
Nine Care Processes notable.

Data tables for these charts can be found in the Additional Information section

* See the Definitions Section for the definition of ‘Type 2 and other diabetes’

** 9 care processes includes Retinal Screening data, which we currently do not receive for Wales, meaning that Wales can only currently achieve completion of the NICE

recommended 8 care processes in the NDA data 9 /\
*** For the 9 care processes in England, there is to be a move to altemate year retinal screening for those known not to have retinopathy for the past 2 screening occasions. This was -
implemented to some extent early during the pandemic, in order to deal with the reduced screening capacity. J —L

Figure 6. Percentage of people with type 2 and other diabetes* receiving NICE
recommended care processes**,*** by audit year and country 2015-16 to 2020-21(15)
Reproduced from National Diabetes Audit 2020-21 Full Report (15).
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Achievements of these parameters dropped significantly in the 2020/21 audit, likely due to
COVID-19 and its impact on primary care. Only about 35% of PLWD in the UK achieved all
the three I0C (as shown in Figure 7) and about 45% achieved all nine processes of care even
though most of the individual parameters were significantly higher than 70%, as shown in
Figure 6 above.

England Wales
100 100
90 90
o 80 80
a -_ o e
S 1 e - e ———
& e — o ——’—\\\
5] 60 o 60
@ k]
g 50 g 50
3 8
o 40 € 40
e
@ o
a3 o 30
o
20 20
10 10
0 0
2015-16  2016-17 2017-18  2018-19  2019-20  2020-21 201516  2016-17 2017-18 2018-19  2019-20  2020-21
Audit Period Audit Period
w— 1c s 58 I/ | . N F
SRS L There was no appreciable change in achievement of all 3 treatment targets
= Blood pressure < 140/80 between 2017 and 2020 in England but a slight fall in Wales. Over the last 2 years
Statins for Combined Prevention of CVD there was a notable decrease, driven mostly by lower BP target achievement rates
Meeting all three treatment targets but also by reduced HbA1c target achievement. Longer term as well as short term
(pandemic related) trends are evident.
14
“Meeting All 3 Treatment Targets are defined in the Definitions Section
Data table for these charts can be found in the Additional Information section J ‘

Figure 7. Percentage of people with type 2 and other diabetes* achieving their treatment
targets by audit year and country, 2015-16 to 2019-20
Reproduced from National Diabetes Audit 2020-21 Full Report (15).

It is quite notable that even though blood pressure, HbAlc and lipid testing(POC) have
consistently been above 90%, the targets for these measures(IOC) are achieved in about
70% of PLWD. The data collected is strongly connected to the fee-for-service payment
scheme in the UK, which may impact the results and thus may not be comparable to other
settings where such a system is not in place. It is important to note that the funding of the
NHS is very different from what pertains in many developing countries and may contribute
to the quality of diabetes care in the UK.

2.4.4 USA -Quality of Care of the Initial Patient Cohort of the Diabetes Collaborative Registry

The Diabetes Collaborative Registry(DCR) is a large database of >500,000 people living
with diabetes in the USA receiving care across outpatient primary and specialty care
continuum (16). This study used these seven carefully selected quality metrics — HbAlc
checked in the past year and documented to be < 9%, annual eye and foot exams, annual
nephropathy screening, tobacco use and cessation intervention, blood pressure control and
use of ACEi/ARB with coronary artery disease. Notably absent is a quality measure for
achieving LDL targets or use of statins. For all patients and across all sites, blood pressure
control and tobacco screening were achieved in >80% whiles foot exam was done only in
14.8% of the eligible population as shown in Table 7 below.
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Table 7. Achievement of Quality Metrics

Quality Metric Eligible for Metric* Met Metric

Glycemic control' 428 804 out of 569 626 (75.3%) 139 423 out of 428 804 (32.2%)
Blood pressure control 426 879 out of 528 519 (80.8%) 349 391 out of 426 879 (81.8%)
ACE-1 out of ARB with coronary artery disease 198 892 out of 535 861 (37.1%) 133 743 out of 198 892 (67.2%)
Nephropathy screening 439 546 out of 574 941 (76.5%) 289 679 out of 439 546 (65.9%)
Diabetes mellitus eye exam 439 571 out of 574 972 (76.5%) 215 004 out of 439 571 (48.9%)
Diabetes mellitus foot exam 573 670 out of 574 972 (99.8%) 84 698 out of 573 670 (14.8%)
Tobacco screening and cessation counseling‘ 563 452 out of 564 677 (99.8%) 486 167 out of 563 452 (86.3%)

Reproduced from Diabetes Collaborative Registry, Journal of American Heart Association
2017 (16).

The table below shows the medians for achieving the various quality metrics across primary
care, endocrinology and cardiology practices. Endocrinology performed significantly better
in glycaemic control and foot exams whiles cardiology achieved better blood pressure
control, ACEi/ARB usage and nephropathy screening. Annual eye screening and foot exam
were poorly done across all the specialties.

Table 8. Achievement of Quality Metrics Across Specialties

Cardiology (n=93)* Endocrinology (n=20)* Primary Care (n=146)* P Value for

Quality Metric Median" (IQR) Median' (IQR) Rate Ratio® (95% CI) | Median' (IOR) Rate Ratio’ (95% CI) | Specialty in Model
Glycemic control 9.5% (2.3-30.7) 53.1% (18.9-68.2) | 3.77 (2.04-6.96) 27.5% (7.2-54.9) 2.18 (1.43-3.31) <0.001

Blood pressure control 87.3% (77.1-90.9) | 76.9% (59.0-82.2) | 0.84 (0.73-0.95) | 76.9% (64.6-83.8) | 0.90 (0.85-0.95) | <0.001
ACE-I/ARB with CAD 66.6% (58.9-74.6) | 59.0% (45.7-64.7) | 0.79 (0.64-0.98) 58.1% (47.7-68.2) | 0.86 (0.80-0.93) <0.001
Nephropathy screening 68.3% (59.0-74.4) | 57.1% (51.5-65.6) | 0.85 (0.79-0.92) 58.4% (50.1-64.3) | 0.80 (0.76-0.85) <0.001

Diabetes mellitus eye exam | 1.6% (0.0-57.3) 6.1% (0.0-80.1) 0.95 (0.15-6.07) 0.0% (0.0-83.2) 0.84 (0.32-2.19) 0.935

Diabetes mellitus foot exam | 0.0% (0.0-0.9) 13.5% (0.0-50.3) | 9.32 (1.75-49.50) | 0.0% (0.0-12.6) 3.97 (1.74-9.05) | 0.001

Tobacco screening and 87.6% (79.3-93.5) | 86.3% (82.8-90.9) | 1.02 (0.96-1.08) 85.4% (76.9-93.3) | 0.93 (0.88-1.00) 0.073

cessation counseling

Reproduced from Diabetes Collaborative Registry, Journal of American Heart Association
2017 (16).

The DCR had over 50% of patients from primary care, indicating that efforts at improving
diabetes care at that level will provide the best outcomes for the majority of PLWD.

2.4.5 Malaysia - An Internal Audit of Diabetes Care for Type 2 Diabetic Patients in a Public
Hospital Diabetes Clinic in Malaysia

An internal audit of diabetes care in a public hospital published in 2016 showed satisfactory
performance of processes of care (96). This audit covered the diabetes clinic of a district
hospital run by one general physician and 4 medical officers(and other supporting staff)
once weekly. Data from 233 people living with T2DM were included in the statistical analysis
out of 275 screened with the eligibility criteria. Even though many similar processes of care
were used, the frequency of monitoring certain indicators was higher than once a year used
in other audits e.g., FBS, BP, and BMI as seen in Table 9. However, smoking history and
cessation counselling were not audited as a process of care but the audit included baseline
ECG, the prescription rate for antiplatelet, statins and ACEi/ARB as indicators.
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Table 9. Process of care measures for an internal diabetes audit in Malaysia.

Indicators FI'B((];;;:DC}-"
Fasting blood sugar recorded at everv visit 231,/233 (909.1)
Blood pressure recorded at every visit 230,/231 (00.6)
Bodyv mass index recorded at every visit 213,/230 (9=2.6)
HbA1c recorded at least once over last 6 185/ 232 (79.7)
months

Fasting lipid profile recorded at least once 232/233 (09.6)
over last 12 months

Annual complication screening

Eve 166233 (71.2)
Foot 60/233 (25.8)
Albuminuria 218/233 (93.6)

Urine Microalbumin done if no 29,/145 (20.0)

overt proteinuria

Prescription rate

Antiplatelet 131,233 (56.2)
Statin 206/233 (88.4)
ACE-I/ARB 177/233 (76.0)
Baseline ECG documentation 136,/233 (58.4)

Reproduced from Yung CH, Malaysia Journal Medical Science, 2017(96).
The process of care measures were satisfactorily achieved for many(>70%), as shown in
Table 9 above, except for annual foot surveillance and urine microalbumin screening for

patients with no overt proteinuria that was less than 30%.

Table 10 below shows the achievement of intermediate outcomes of care and the means for
the population including FBS and BMI which are not reported in other audits.
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Table 10. Intermediate outcomes of care measures for an internal diabetes audit in
Malaysia.

Variables Fre?;):e;ncy D(Ise;;;l
HbAic (W = 195)
MMean SID, %6 9.2 (1.91)
< 6.5% 13 (6.7)
6.6%6—7% 9 (4.6)
7-12%—8% 37 (19.0)
8.12%6—0% 41 (21.0)
> 9% 95 (48.7)
Fasting Blood Sugar (W = 232)
Median + IQR, mmol/L 9.4 (4.07)
= 6.1 mmol/L 54 (23.3)
> 6.1 mmol/L 178 (76.7)
Blood Pressure (W = 231)
Systolic BP Mean + SD, mmHg 137 (21.0)
Diastolic BP Mean + SD, mmHg 71 (12.4)
= 130,/80 mmHg B4 (36.4)
131—140,/81—00 mmHg 40 (17.3)
141—160,/91—100 mmHg 77 (33.3)
> 160,100 mmHg 20 (13.0)
Low -density lipoprotein
cholesterol (IW = 219)
Mean + SD, mmol/L 2.4 (0.93)
= 2.6 mmol/L 152 (69.4)
> 2.6 mmol /L 67 (30.6)
Body mass index (IW = 222)
Mean + SD, kg,/m*> 28.5 (4.63)
18.5—22.99 kg,/m= 19 (8.6)
23—27.49 kg/m= 87 (39.2)
> 27 .5kg/m*= 116 (52.2)

Reproduced from Yung CH, Malaysia Journal Medical Science, 2017 (96).

For HbAlc < 7%, BP <130/80 and LDL <2.6mmol/l, only 11.3%, 36.4% and 69% of patients
respectively met the criteria. This suggests a disconnect between the processes of care and
intermediate outcomes of care. Even though more than 80% of these patients were on
insulin therapy +/- oral therapy, the mean HbA1c and FBS were above 9 (9.2%, and
9.4mmol/L) suggesting poor glycaemic control. The mean BP of 137/71mmHg and LDL of 2.4
were satisfactory. There was however no measure to indicate the percentage of patients
who achieved all three main 10Cs. It is likely that having an organized diabetes clinic with
stable staff contributed to the results achieved in this audit.
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2.4.6 South Africa — comparison between public and private sector facilities in Johannesburg

This was a retrospective study done in South Africa to compare the quality of diabetes care
in 2 specialized settings — a private vs public facility in 2016. With a total of 290 patients, this
study suggested that rates of micro- and macrovascular complications were similar between
the two sites (97).

It is noteworthy that the public facility was a level 3 academic hospital and the private
facility was set up by endocrinologists, both within 5km of each other in Johannesburg. As
expected, the PLWD visiting the public hospital were more disadvantaged and had more
barriers to accessing care. Both centres offered multidisciplinary care, but nurses played a
greater role in patient care in the public facility compared to the private facility. HbAlc was
tested more frequently in the public facility whiles renal function testing was higher in the
private facility during the past 12 months. Only 27.3% of PLWD achieved an HbAlc target of
<7% compared to 45.5% at the private facility. The rates of complications (cardiovascular
disease, stroke, nephropathy) were similar, but retinopathy and neuropathy were higher in
the private facility although none was statistically significant. A major limitation of this study
is the incomplete assessments of the processes of care and intermediate outcomes of care.
Less than 50% of patients in each facility achieved glycaemic control, this correlates with the
poor control in developing countries in spite of the high calibre of the two facilities and the
expertise of their practitioners.

2.4.7 Retrospective assessment of the quality of diabetes care in a rural diabetes clinic in
Western Kenya

This retrospective study used a comprehensive assessment(outcomes, processes and
structure metrics) to evaluate the quality of diabetes care in a rural outpatient clinic in
Kenya, Sub-Saharan Africa (98). The main outcomes of interest were the change in HbAlc
from baseline to 18 months, and loss-to-follow-up. The clinic was run by family medicine
consultants and residents and physician assistants. Data was collected from 524 people
living with type 1 or 2 diabetes mellitus for care received within an 18-month period. There
was a statistically significant reduction in mean HBA1c of 1.8% over the 18-month period.
There were no significant changes in the blood pressure(systolic and diastolic) and body
mass index over the period. More than 80% had blood pressure and HbAlc documented
whiles less than 5% had lipids, creatinine and microalbumin test done over the period. This
study did not consider POC like annual foot surveillance, retinal screening, lipids and
tobacco screening and cessation counselling. Even though the reduction in HbA1c is
indicative of good quality diabetes care, not assessing the percentage of patients receiving
all processes of care or achieving targets of intermediate outcomes is a significant limitation
of this study. Only 7.3 of the total population studied were lost to follow-up during the
period, which is significantly low and may be explained by the clinic structure and actions
and also the rural setting of the population.

2.5 Improvement in the quality of diabetes care

Assessing the quality of diabetes care has led to several quality improvement projects. The
following have been associated with some improvement in the quality of diabetes care;
1. Use of checklists and reminders by physicians during visits (99).
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2. Use of nurses as part of multidisciplinary care to focus on persons who are not
achieving goals through follow-up calls and group education (100).

Use of registries (101-103).

Use of multi-strategic models or interventions (104-106).

Use of audit and feedback (105).

Use of benchmarking (107).

Pay for service (45,46,108,109).

Nousuw

Even though these actions have led to improvements in various settings, the evidence is still
inconclusive as there is no large-scale RCT or meta-analysis on the effects of other actions
apart from audit and feedback (110).

However, in a recent systematic review and meta-analysis, the quality of diabetes care was
not associated with physician sex, experience and type of practice with the quality of
diabetes care (111).

2.6 Summary of findings from the literature.

1. The quality of diabetes care has been assessed for several years in different
healthcare settings.

2. Process of care and intermediate outcomes of care are the commonest measures
used for assessing the quality and has been used in various means and combinations.

3. Globally, the achievements of all three intermediate outcomes are suboptimal and
raise concerns about the quality of diabetes care.

4. There are significant variations in achieving these measures across primary care and
primary care vs other specialty care.

5. Achievement of processes of care may not directly be linked to the achievement of
intermediate outcomes of care.

6. Primary care is the best place to improve diabetes care for better long-term
outcomes for the many persons living with diabetes.

7. Even though the quality of diabetes care has been well-researched in many parts of
the world, very little is known about it in sub-Saharan Africa.

8. Interms of outcomes of diabetes care, the public and private sectors may be
comparable.

9. Annual foot exams, retinal and microalbumin screening are the least completed
processes of care across many settings and countries.

10. Some interventions have been linked to improvement in the quality of diabetes care
and can be implemented in other settings.

In sub-Saharan Africa, there is a paucity of data on the quality of diabetes care and its
connection with clinical outcomes in persons with Type 2 diabetes mellitus in sub-Saharan
Africa. Additionally, there is a dearth of evidence on quality improvement activities and
their effects on the quality of diabetes care. There were no peer-reviewed articles on the
assessment of the quality of diabetes care identified in the Ghanaian healthcare setting.
Therefore, this clinical audit provides a baseline assessment of the quality of diabetes care
in a premiere facility in Ghana and contribute to the literature on this topic.
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Chapter 3: Methods

A clinical audit is one of the basic tools used to assess the state of healthcare delivery and
support quality improvements to the benefit of patients. Several developments over the
years have led to the establishment of multidisciplinary clinical audits as a key part of
healthcare in developed countries (112).

3.1 Methodology

Clinical Audit — “A quality improvement process that seeks to improve patient care and
outcomes through a systematic review of care against explicit criteria, followed by the
implementation of change” (113). A clinical audit involves a cycle of baseline data collection,
implementation of change ideas, re-auditing/ monitoring and feedback which usually
continues until best practices are embedded for improved patient outcomes.

This audit used a quantitative approach to assess the quality of diabetes care in Nyaho
Healthcare Limited. Quality of diabetes care has been topical in the NHL due to the trends of
morbidity and mortality and the audit sought to use objective criteria to provide

information on the topic. Due to the limited time available, qualitative research was avoided
even though that could have provided more robust answers to questions. This audit was
therefore not looking for the right thing to be done for quality diabetes care but rather
ensuring that diabetes care at NHL meets the international standards (114).

Audit and feedback can be used to improve the management of chronic diseases (110).
Evidence suggests that audit and feedback are more effective if the source is a colleague or
supervisor, given repeatedly in varied formats(written and verbal) with set targets and an
action plan, and the baseline performance is low(110). Consistently it has been shown that
audit and feedback are significantly effective when there is poor compliance with
recommended practice at baseline (115). Considering the time available, the setting and the
availability of electronic medical records, a clinical audit was chosen to best answer the
guestion of whether the quality of diabetes care at the NHL meets international standards
or not.

This audit is incomplete as the implementation and re-audit cannot be completed within the
time period, however, the plan for completing it will be described in this dissertation.

3.2 Ethical consideration

The ethical principles of beneficence, non-maleficence, autonomy and justice must be
upheld in all scientific works dealing with any aspect of patient care. It is recommended
that a good risk-benefit balance is achieved and maintained throughout the conduct of a
quality improvement project to deliver benefits to the patients and healthcare as a whole
(116). Throughout the journey of this audit, ethical principles were always upheld and the
author guaranteed ethical oversight.

The proposal for this clinical audit was shared with the University of Leicester (Diabetes
Distance Learning team) and subsequently defended. Feedback received was used to
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finalize the proposal. The final proposal for the audit was then shared with the Division Lead
for Public Health in NHL for review and approval. After reviewing and answering a few
guestions, the author was cleared to conduct the audit(Appendix 3). The IT Director of the
NHL was also contacted concerning access and use of patient data from the hospital's
electronic medical records and approval was given with the direction to maintain utmost
patient confidentiality(Appendix 4). As this project is a clinical audit evidenced by the UK
Research and Innovation Medical Research Council online questionnaire(Appendix 4), there
was no need for formal approval from an institutional review board.

Individual patient consent was not sought as this data was collected as part of routine
clinical care and thus satisfied the principle of autonomy. The overriding ethical concern of
patient confidentiality was handled by only collecting the minimum necessary information
and anonymizing the patient information collected prior to data analysis. The audit will
contribute to efforts in improving the quality of diabetes care which gives benefits to the
patient population in line with the beneficence principle. This audit had a minimal risk as
there was no direct patient involvement and patient anonymity was assured, thus having a
favourable benefit-risk balance. Only necessary (adequate) data were collected by doctors
who already had access to patient records at Nyaho Healthcare Limited. The data collected
was saved in a cloud folder(on the NHL OneDrive) with access granted to only verified team
members and will be kept for a maximum of five years. This complied with Data Protection
Act, 2012 (117) and Caldicott principles (118).

This clinical audit benchmarked against IDF and WHO guidance, which are scientifically valid.

3.3 Design of the clinical audit

This clinical audit was guided by principles recommended by the University Hospitals Bristol
NHS Foundation Trust (119,120). This clinical audit was designed as retrospective using data
available on the hospitals’ EMR over a 15-month period. The 2020-21 National Diabetes
Audit report was very helpful in the conduct of this audit by serving as a recent comparable
work (15).

3.3.1 Stages of the audit cycle

The stages of this clinical audit were based on Best Practice in Clinical Audit, published by
the Healthcare Quality Improvement Partnership in 2020 (121).

The audit cycle is a major change to clinical audit which has improved its impact on health
outcomes. It promotes actions beyond just baseline measurement against standards, to
implementation of change and re-auditing.
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01 \‘
Preparation and Planning

) ¢ Measuring Performance
(including for repeated cycles)

A Su;taining Improvement Implementing change
(including for repeated cycles)

Figure 8. HQIP Clinical Audit Cycle
Reproduced from Best Practice in Clinical Audit, HQIP, 2020(121)

The cycle implies an ongoing process from preparation and planning to measuring
performance, implementing change and sustaining the improvement or learning from it to
plan the next cycle(Figure 8). This cycle even though similar to the one published by the
University Hospitals Bristol NHS Foundation Trust (120), varies marginally(Figure 9).

Choose

topic _— Agree /
review
standards

Implement
change if
needed

Collect data

on current
practice

Compare
data with
standards

Figure 9. Audit cycle
Reproduced from University Hospitals Bristol NHS Foundation Trust, 2017 (120).

The major difference is the absence of sustaining improvement stage in the cycle from the
University Hospitals Bristol guide.
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3.4 Preparation and planning

The author drafted the proposal with feedback from the supervisor and presented it orally
to the University of Leicester for assessment. Feedback from the assessment was used to
complete the final proposal of the audit. A core team was formed with the
author(diabetologist in training and family physician) and three other medical officers
involved in patient care at the NHL. The final proposal was shared with the core team, and
subsequently, training was conducted on the audit and data collection via MS Teams. A buy-
in from the facility had been secured as the proposal was shared with key stakeholders of
care at the NHL. The audit targeted all people with Type 2 diabetes receiving care who were
eligible.

3.5 Eligibility Criteria

A total enumeration sampling method was used. NHL electronic medical records were
searched for people with T2DM diagnoses who presented to the clinic within 3 months (15t
August — 315 October 2022). The three-month window allowed for a large sample as many
patients are given review dates of up to 3 months. These selected records were then
reviewed for documented diabetes care over the 15-month period (1°* August 2021 — 31%*
October 2022).

Records from people above 18 years with T2DM who have received care from NHL for at
least 12 months were included in the study. Eligible patients had at least 2 visits to the NHL
over the period. Records of pregnant and people with other types of diabetes or terminal
illness (end-stage renal disease, cancer, cirrhosis) were excluded. These eligibility criteria
were chosen because they were easily applicable, identified appropriate patients who
benefit from the POC and I0C and limited patient factors in achieving these measures. A
Microsoft Form data collection sheet was used to collect data on participants’
demographics, process and intermediate outcome measures of quality diabetes care
(Appendix 5).

3.6 Criteria and standard

The established processes and intermediate outcomes of care measures were reviewed in
the context of the IDF clinical practice recommendations for managing Type 2 Diabetes
Mellitus in primary care settings in 2017 (53) and other African guidelines, to establish
criteria and treatment targets for this audit.

3.6.1 Processes of care

The criteria were identified after a careful review of the guidelines and literature(see
Chapter 2) and considered the availability of data on the topic at the NHL. As documented in
Table 2, the criteria for the audit were modified to fit the set below in Table 11. The criteria
included at least documentation/evidence of Blood pressure, BMI, Tobacco history, HbAlc,
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Lipids, UACR, Serum creatinine +/- eGFR, foot exams and ophthalmology consult/retinal
screening in each patient’s EMR at least once within the period under review.

The standard for many of the processes of care was set at 90% for the population because in
the setting it was achievable and many guidelines recommended 100% i.e., all patients
should have these POC at least once a year (Table 11). The literature review above
consistently showed that at least for some POC, 80% or more of patients completing these
were achievable. Therefore 90% was chosen as an ambitious yet potentially achievable
target.

The complete set of criteria and standards for the process of care are shown in Table 11
below.

Table 11. Audit criteria and standard for process of care measures.

Audit Criteria Standard | Exceptions Source of evidence
Blood Pressure(BP) 90% Virtual IDF, Kenya, SA
The record shows at least one blood consult
pressure documented over the
period.
Body Mass Index(BMI) 90% - IDF, Kenya, SA

The record shows at least one body
mass index documented over the
period.

HbA1lc 90% - IDF, Kenya, SA
The record shows at least one
HbA1c documented over the period.
Lipids 90% - IDF, Kenya, SA
The record shows at least one lipid
test documented over the period.
Tobacco screening and cessation 90% - IDF, SA
The record shows smoking history
documented at least once over the

period.
Foot risk surveillance. 90% Lower IDF, Kenya, SA
The record shows at least one foot extremity
exam documented over the period. amputations
- bilateral
Urine albumin creatine ratio. 90% - IDF, SA, Kenya

The record shows at least one UACR
documented over the period.
Serum Creatinine +/- eGFR 90% - IDF, Kenya, SA
The record shows at least one renal
function test documented over the
period.
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Retinal screening. 90% Persons IDF, Kenya, SA
The record shows documented with T2DM

fundoscopy or ophthalmology who are

consult over the period. blind.

Kenya - National Clinical Guidelines for Management of Diabetes Mellitus(Kenya, 2010) (63)
SA - Management of Type 2 Diabetes in Adults at Primary Care Level(South Africa,2014)
(64).

IDF - Clinical practice recommendations for managing Type 2 Diabetes Mellitus in primary
care settings in 2017 (20).

3.6.2 Intermediate outcomes of care

Based on the literature review above, three targets were identified as criteria for the
intermediate outcomes of care(Table 3 above). These three included controls of glycaemia,
blood pressure and lipids — the most strongly linked to cardiovascular morbidity and
mortality.

The targets for the I0C were selected from the IDF guidelines (53) which were quite similar
to other guidelines reviewed (54,55). The standard of 80% achievement for the individual
IOC measures was based on the WHO targets for 2030 (23) and 50% for all three I0C
measures selected as a realistic target. Even though many guidelines advocate for
individualized targets, on a population or practice-level assessment, some general targets
are more useful.

The most recent(last 3 months) documentation of blood pressure, HbAlc, and last
prescription in each patient’s electronic medical record were used for the IOC measures
shown in Table 2 below.

The complete set of standards for the intermediate outcomes of care is shown in Table 12
below.

It was anticipated that these targets even though realistic, were not likely to be achieved in
the baseline audit but would guide subsequent quality improvement actions and ultimately

accrue better outcomes.

Table 12. Audit criteria and standard for intermediate outcomes

Audit Criteria Standard Exceptions Source of

evidence.
The intermediate outcome Other types of | IDF Clinical Practice
measures that correlate with Diabetes Recommendations
strong cardiovascular risk Terminal illness | for managing T2DM
reduction and should be met (ESRD, cancers) | in Primary Care —
are Pregnancy 2017

Persons under
1. A. Most recent HbAlc 18 years
80%
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B. Glycaemic control target :
HbA1lc should be £ 7%; or <
8% in those with short life
expectancy(= 80years)
dementia, CKD 4 and 5.

2. A. Most recent blood
pressure
B. Blood pressure target: 80%
Target of < 140/80, except
in persons > 80 years

3. A. Most recent lipid test or 80%
prescription
B. Statin prescription for all
2 40 years with T2DM,
established CVD or CKD.

4. All three parameters metin | 50%
those who had checks done.

3.7 Measuring Performance

Data collection and validation

The author and three other medical officers, all working with the NHL collected the data.
The author and two of the three medical officers are involved in the routine data collection
for the clinical effectiveness of the hospital. The team of doctors were trained on the use of
the data collection form to ensure uniformity and adherence to the proposal, via MS Teams.
A data collection pilot was conducted to verify ease of use and appropriate data collection.
The author, with the help of the IT manager, identified all patients with diagnoses of type 2
diabetes mellitus who were seen across the NHL from 15t August 2022 to 315t October 2022.
Due to the start date of the Tema and Takoradi satellites and the eligibility criteria of the
audit, PLWDs seen there were also excluded. PLWD who had been seen more than once
during the 3-month window period were counted once. The remaining list of patients
together with other relevant materials for the audit were uploaded onto OneDrive(NHL
official). Having reviewed the eligibility criteria and the data collection sheet, and completed
training, each team member was granted access to the files via email. The list was shared
into 4 parts and each person was assigned a set to review and collect the required data.
Each doctor subsequently reviewed the electronic medical records of patients assigned to
them to complete the data collection form, which automatically populated an MS excel
sheet. Each patient record was reviewed from 1°t August 2021 to 31°t October 2022. The
data collected on the excel sheet was later verified for accuracy by randomly reviewing
selected patients against their EMR over the period. The medical record number was the
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only patient identifier collected and was subsequently deleted before sharing the final
dataset with the statistician for data analysis.

Continuous values were expressed as mean values with standard deviation (SD) and/or
medians with their interquartile ranges (IQR). Categorical variables were presented as
frequencies with their percentages. The process of care and intermediate outcome
measures were presented in proportions and percentages that achieve individual measures
and some combined measures. The analysis was stratified according to the site of care
(Airport main vs Satellites) and care provider (Family physicians/Medical officers vs.
Physician specialists). All analyses were performed using Microsoft Excel.

Where audit findings differed from the target, reasons for these were explored through a
root cause analysis. Based on the findings some best practice recommendations were
proposed for possible implementation.

3.8 Implementation of change ideas

After the baseline data collection and analysis, the results were shared with the team. A
root cause analysis was done by the team(3 doctors and author), 1 nurse, 1 quality officer
and the chronic care educator on 2" February 2023, all were staff of NHL and work in
different facilities of NHL. The root cause analysis was done via MS Teams at an agreed time
(80 minutes blocked time) using a fishbone diagram (122) after a presentation of the audit
and the data collected. The fishbone diagram used can be seen in Figure 10 below.

Care Providers Equipment & Technology

¢ lack of appropriate devices
# Non-adherence to policies \

\ + EMR downtimes
LPoor == planning by * Lack of alerts &checklist on \
practitioners VR >
oor

Quality of
Diabetes
# Care by available practitioners Care

# Ppor adherence to care plans

+ lack of DSME /

+  Missed appointment « Lack of DM registers /

Patient Factors Other System Factors

Figure 10. Fishbone diagram for root cause analysis of quality of diabetes care

Dissertation - 209043158 43



The root cause analysis helped to identify possible reasons contributing to the quality of
diabetes care across the NHL. The different perspectives of the stakeholders were helpful in
understanding possible barriers and identifying key change ideas that could be tested to
improve the quality of diabetes care across the NHL. The themes that emerged from the
root cause analysis are summarized in Table 13 below.

Table 13. Themes and key issues from root cause analysis

Themes

Key issues

Patient factors

1.Poor adherence to care plans — Patients alter their medication
taking behaviours and choose to conduct or not conduct
investigation, fill prescriptions or follow through with referrals.
2.Missed appointment — Patients missing appointments affects
the continuity of care and missed opportunities for needed
changes in management

Care providers

1. Non-adherence to policies — Some practitioners do not comply
with laid down hospital policies, especially with HbA1c testing and
referrals.

2. Poor care planning by practitioners — Even though there are
multiple specialties available across NHL practitioners do not seem
to utilize it fully especially dietetics and ophthalmology services as
shown by the data

Equipment and
technology

1. Lack of appropriate devices - There was a concern about the
lack of or difficulty getting XL blood pressure cuffs, 10g
monofilament, tuning fork and stadiometers.

2. EMR downtimes — This leads to manual processes in care
provision and usually not all is transferred back onto the EMR
when the system was restored

3. Lack of alerts and checklists on EMR — The absence of these
lead to possible forgetfulness on the part of practitioners
especially when workloads are heavy.

Other system
factors

1. Care by available practitioners — Patients routinely complain
about being seen by different FP/MO when they come for their
visits and this probably affects their continuity of care.

2. Lack of DSME — This leads to poor patient knowledge and self-
care behaviours, ultimately compromising the quality of care as an
activated and well-informed patient leads to better outcomes.

3. Lack of DM registers — This leads to many patients being lost to
follow-ups and not being called in when appointments or checks
are missed.

4. Lack of regular training — Many practitioners are not current in
their knowledge of diabetes management and the lack of regular
updates does not help.

Following the root cause analysis, some change ideas were identified and discussed. These
change ideas were converted to specific action plans that can be implemented within the
year before the re-audit. As audit and feedback are usually effective when baseline
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performance is low, and feedback is given consistently and by a colleague(110), feedback
will be used in the NHL to improve the quality of diabetes care.

The findings of the study will be presented to the whole organization at a staff durbar to get
all stakeholders aligned on their roles.

The nursing team, being a key part of patient care across the NHL, will also be trained on
their contribution to quality diabetes care, and this will be done twice yearly. A key focus
will be on measuring BP, BMI and supporting PLWD with investigations and referrals.
Training for all doctors on quality diabetes care will be done quarterly at the general
medical meetings across all sites via MS Teams. This training plan was drawn with the
training coordinator and sessions will focus on key measures that were poorly achieved. A
diabetes register will be created from the list of people with diabetes seen across the NHL in
2022 and shared with the chronic care clinic. The chronic care clinic will be encouraged to
consistently review the list and coordinate the care of PLWD, especially those not at targets
and/or missing appointments. The chronic care educator can arrange for diabetes education
for these PLWD especially. This action plan is summarized in Table 14 below.

Table 14. Action plan for change ideas

Actions Timeline
1. Present finding to the End of 1%t quarter, 2023
whole organization
2. Training for nurses Half yearly (twice in 2023)
3. Training for doctors 15t quarter,2023 — quality of care(QoC) , change ideas and

use of resources at NHL.

2" quarter,2023 — QoC, UACR and DM Nephropathy

3™ quarter,2023 — QoC, Foot exam and DM Neuropathy
4t quarter,2023 — QoC, Fundoscopy and DM eye disease.

4. Creating a diabetes End of 1%t quarter, 2023
register

5. Active role of chronic care | Year-round , with quarterly reviews
clinic

6. Re-audit October, 2023

3.9 Sustaining Improvement
Expected change

As knowledge of the problem, why and what can be done are powerful steps towards
behaviour change, emphasizing these is expected to improve the quality of diabetes care
across NHL. The client service will appreciate their roles and consistently book patients for
follow-up visits to reduce the loss to follow-up. Patients that are booked for clinic
appointments are called 24 hours prior to confirm or reschedule which will be helpful.
Sessions with nurses will show the highly achieved BP metric but poorly achieved BMI
metric and help them appreciate their contribution to quality diabetes care across NHL. This
will motivate the team to accurately measure and document appropriate vitals to improve
the achievement of these POC.
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Doctors are expected to consistently examine certain key areas, do appropriate
investigations and refer appropriately to other members of the multidisciplinary team.

The diagnostic team will understand the context of UACR and BUE+Cr, and strive to deliver
these results in a timely fashion. The chronic care clinic will use the register to identify
appropriate patients for care coordination. The sessions with the chronic care educator are
expected to empower the PLWD to positively contribute to their care.

The re-audit is expected to confirm the maintenance of highly achieved measures and
improvements in the poorly achieved measures by at least 10%. The findings of the re-audit
will provide evidence to confirm whether the change ideas implemented were effective or
not and guide subsequent cycles of this audit. This new learning will be reshared across the
organization and, if appropriate, with other primary care facilities in Ghana to improve the
quality of diabetes care for the majority of PLWD.
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Chapter 4 Results

The data collected was the first comprehensive audit of the NHL and showed that different
metrics were achieved at varied levels.

4.1 Audit population

The audit population selection process is summarized in Figure 10, below. The total number
of OPD consultations across the NHL was 25,003 from 15t August 2022 to 31%* October 2022.
As expected, the Nyaho Medical Centre (Airport Main) had 16,677 consultations, Airport
Primary care — 3,214, Accra Central satellite - 3,043, Tema Primary care - 1,392 and Takoradi
Primary care - 677 consultations during the same period. These numbers were relatively
stable across other quarters of 2022 with the exception of the Tema and Takoradi satellites
which have been increasing quarterly.

The total list of consultation records was filtered for persons with a diagnosis of Diabetes or
Type 2 diabetes and 498 consultations were identified. This list was subsequently filtered
by location (to include Airport Main, Airport Primary Care and Accra Central Satellite) which
yielded 364 consultations. Duplicate records(PLWD who were seen more than once
between 15t August 2022 to 315 October 2022) were counted once and a total of 149
consultations were reviewed individually for data collection using the eligibility criteria.
Subsequently, 1 patient was excluded for being less than 18 years, 5 excluded for having a
terminal illness or pregnancy, 10 for inappropriate diagnosis (likely type 1 or not diabetic at
all), 6 for less than 12 months of care, and 17 for less than 2 visits within the period.

In all complete data were collected for 111 PLWD who were eligible for the audit.
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Total OPD Consultation
1%t August— 31% October
2022
n = 25,003

Diabetes / Type 2
DM diagnosis
n =498

Seen at Aiilport Main,
Primary care, Accra Central
n= 364

Population Excluded
Duplicate records/consultations, n = 214
<18 years old,n=1
Terminal illness or Pregnancy, n=5
Inappropriate diagnosis,n= 10
< 12 months of care, n=6
< 2 visits within the period, n =17

Population Included
n=111

Figure 10. Flow chart showing the audit population
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4.1.1 Characteristics of audit population
Table 15 below demonstrates the characteristics of the population included in the audit
over the period as collected.

Table 15. Descriptive characteristics of audit population

Parameter Unit Value
Age (years) Mean(SD) 56.7(14.1)
Gender Male, n(%) 57(51.4)
Female, n(%) 54(48.6)
Weight (kg) Mean(SD) 86.8(20.8)
Mode of payment Cash, n(%) 37(33.3)
Corporate Account, n(%) 20(18.0)
Insurance, n(%) 54(48.6)
Site of care Airport Main, n(%) 85(76.6)
Satellites, n(%) 26 (23.4)
Care provider Family Physician/Medical Officer, n(%) 54(48.6)
Physician Specialist, n(%) 57(51.8)
Dietitian consult Yes, n(%) 20(18.0)
No, n(%) 91(82.0)
Insulin use Yes, n(%) 19(17.1)
No, n(%) 92(82.9)
ACEi/ARB use Yes, n(%) 59(53.2)
No, n(%) 52(46.8)
Statin use Yes, n(%) 58(52.3)
No, n(%) 53(47.7)
Frequency of visits, 2 21(18.9)
n(%) 3 17(15.3)
4 25(22.5)
5 16(14.4)
6 14(12.6)
7 or more 18(16.2)
eGFR (ml/min/1.73m2) | Mean(SD) 80.4(26.8)

The age of the population ranged from 28 years to 94 years with a mean age of 56.7 (+/-
14.1) years. About 60.4% of the audit population was below 60 years. Figure 11 below
shows the age distribution of the audit population.
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Figure 11. Age distribution of audit population

There were 54 females, representing 48.6% of the audit population. The mean weight for
the audit population was 86.8kg with a standard deviation of 20.8kg. Figure 12 below shows
the weight distribution of the population.
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Figure 12. Distribution of weight of the audit population.

Only 37(33.3%) paid cash for their diabetes care across the NHL with the remaining 66.7%
being covered by commercial insurance (48.6%) and corporate account (18.0%) with NHL.
Out of the 111 people, 85(76.6%) were seen at Airport Main and 26(23.4%) at the Satellite
clinics.

A slightly lower population of 54(48.6%) were seen by family physicians and medical
officers(FP/MO) across all sites compared to 57(51.3%) seen by physician specialists(P/S).
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Even though there is a dietitian clinic across all sites, only 20 (18.0%) patients saw the
dietitian within the 15-month period.

According to the last prescription, 59 out of 111(53.2%) received an ACEi/ARB and 58 out of
111(52.3%) received statins. Only 19 out of 111(17.1%) were on Insulin alone or in
combination with other glucose-lowering agents(GLA) during the period. Figure 13 below
shows the number of people with type 2 DM who received other GLA agents apart from
Insulin.
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Glucose Lowering Agents

SU — Sulphonylureas, DPP4i — Dipeptidyl peptidase 4 inhibitors, AG — Alpha-glucosidase
inhibitors, GLP-1 RA — Glucagon-like protein 1 receptor agonists, TZD - Thiazolidinediones
Figure 13. Use of other GLA apart from Insulin.

All 111 patients received glucose-lowering agents in addition to lifestyle changes as shown
in Figure 13 above. The majority of 110(99.1%) were prescribed Metformin alone or in
combination with other GLA. The use of Sulphonylureas, DPP4i or SGLT2i was 26.1% 36.9%,
and 18.0% in different combinations respectively

Comorbidities were documented for about 82(73.9%) of the audit population with
Hypertension being the commonest comorbidity(70 out of 111). Only 17 out of the 111 had
3 or more documented comorbidities documented. Figure 14 shows the distribution of
other documented comorbidities
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ASCVD- Atherosclerotic Cardiovascular Disease, NAFLD — Non Alcoholic Fatty Liver Disease
Figure 14. Documented comorbidities

During the period of the audit, 43.2% of people in the audit population had 5 or more visits
for diabetes care (i.e., approximately 1 visit every 3 months or less) and 18.9% had only 2
visits (Table 15).

Glycated Haemoglobin was measured 4 or more times (i.e., approximately every 3 months)
for 23.4% and only once for 37.8% of the population during the 15-month period (1% August
2021 to 31°t October 2022) of the audit as shown in Figure 15 below. 14 out of the
111(12.6%) did not have any HbA1lc done during the audit period.
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Figure 15. Frequency of HbAlc testing
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4.2 Achievement of processes of care

The achievement of these POC across NHL during the audit period is shown in Table 16,
below and this is stratified by site of care and care provider.

Table 16. Achievement of processes of care by site of care and care provider

Audit Criteria Standard | Entire NHL Site of care: Care provider:
Proportions Proportions and Proportions
and Percentages and Percentages
Percentages Airport Satellites | FP/MO P/S
Main

Blood Pressure (BP) 111/111 85/85 26/26 54/54 | 57/57
Records show at least one
blood pressure documented 90% 100% 100% 100% 100% 100%
over the period.
Body Mass Index (BMI) 11/111 6/85 5/26 9/54 2/57
Records show at least one
body mass index 90% 9.9% 7.1% 19.2% 16.7% | 3.5%
documented over the
period.
Foot risk surveillance. 8/111 6/85 2/26 4/54 4/57
Records show at least one-
foot exam documented over 90% 7.2% 7.1% 7.7% 7.4% 7.0%
the period.
Tobacco screening and 101/111 79/85 22/26 50/54 | 51/57
cessation
Records show smoking 90% 91.0% 92.9% 84.6% 92.6% | 89.5%

history documented at least
once over the period.

Serum Creatinine +/- eGFR 82/111 61/85 21/26 43/54 | 39/57
Records show at least one

renal function test 90% 73.9% 71.8% 80.8% 79.6% | 68.4%
documented over the

period.

Urine albumin creatine 11/111 1/85 vs 10/26 10/54 1/57
ratio(UACR).

Records show at least one 90% 9.9% 1.1% 38.4% 18.5% 1.8%
UACR documented over the

period.

Lipids 79/111 60/86 19/26 44/54 | 35/57
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ophthalmology consult over
the period.

Records show at least one 90% 71.1% 69.8% 73.1% 81.5 61.4

lipid test documented over

the period.

HbA1lc 97/111 74/86 23/26 49/54 | 48/57
Records show at least one

HbA1c documented over the 90% 87.4% 86.0% 88.5% 90.7% | 84.2%
period.

Retinal screening. 18/111 12/85 6/26 11/54 7/57

Records show documented

fundoscopy or 90% 16.2% 14.1% 23.1% 20.4% | 12.3%

The table above clearly shows the high achievement of blood pressure, smoking history and
HbA1c documentation at 100%, 91.0% and 87.3% respectively across the NHL. Foot
surveillance, BMI, and UACR were the least achieved POC across the NHL recording 7.2%,
9.9% and 9.9% respectively. The table demonstrates that at least 5 out of the 9 POC were
achieved in over 70% of the audit population over the period.

The trend of high achievement of blood pressure, HbAlc and smoking and low achievement
of foot surveillance and BMI did not vary by care provider. There was a 10% or more
difference in the achievement of BMI, and UACR in favour of the satellite clinics as shown in

Figure 16, below.
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Figure 16. Achievement of POC across the NHL and by site of care.
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Figure 16 demonstrates the achievement of 5 POC — blood pressure, smoking, HbAlc,
Creatinine and Lipids above 70% in all sites of care.
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Figure 17. Achievement of POC across NHL and by care provider.

A similar trend of high achievement of BP, smoking, and low achievement of foot
surveillance was noted and did not vary by the care provider. Figure 17 above shows that
family physicians/medical officers achieved higher (more than 10%) in lipids, HbAlc and BMI
than the physician specialists. Even though BMI documentation was significantly low, about
103 representing 92.8% of the audit population had a recent weight documented.

Considering the above, it is evident that family physicians and medical officers met or
exceeded the target for 3 POC (vs 2 by physician specialists), and Airport Main met or
exceeded the target for 2 POC (vs 1 by Satellites). The entire NHL also met or exceeded
targets for only 2 POC in this clinical audit. Achievement of all nine POC was 0% across the
NHL and did not change by care provider or site of care.

4.3 Intermediate outcomes of care
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Figure 18 below demonstrates the achievement of intermediate outcomes of care across
NHL and by the site of care.

90

80

70
£ 60
(O]
&
g
(0]
= 50
< ® Entire NHL
Y
8 ® Airport main
oo 40
3 m Satellites
C
9]
o m Target
& 30

20

10

0

BP< 140/80 HbAlc<7 Statin use LDL< 2.6
Intermediate outcomes of care

Figure 18. Intermediate outcomes of care across NHL and by site of care

Achievement of intermediate outcomes of care across NHL and by care provider is shown in
Figure 19 below
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Figure 19. Intermediate outcomes of care across NHL and by care provider.

Figure 18 and 19 clearly shows that targets(achievement in 80% of audit population) for the
separate intermediate outcomes of care were not achieved across NHL.

4.3.1 Glycaemia targets.

Figure 15 above shows the frequency of HbAlc testing over the audit period across the
entire NHL over the audit period. Even though 97 out of the 111 had at least 1 HbAlc done
during the audit period, only 93 had a most recent HbAlc documented. Figure 20 below
shows the distribution and the ranges for the most recent HbAlc.
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Figure 20. Distribution of most recent HbA1lc.

The glycaemic target of HbAlc < 7% was achieved by 38.7% (36 out of 93) across NHL, 38%
(27 out of 71) vs 40.9% (9 out of 22 ) by the site of care (Airport main vs Satellites) and
50% (24 out of 48) vs 26.7% (12 out of 45) by the care provider (FP/MO vs P/S), see Figures
18 & 19 above. The median (most recent) HbAlc was 7.5%(IQR- 2.45) and mean was
8.0%(SD 2.1%)% for the entire NHL. Only 24.7% (23 out of 93) had poor glycaemic control
(HbA1c > 9.0%) from the most recent HbAlc.

4.3.2 Blood pressure target

The blood pressure target of <140/80mmHg was achieved by 50% (55 out of 110) across
NHL, 53.6% (45 out of 84) vs 38.5% (10 out of 26) by site of care (Airport main vs Satellites)
and 42.6% (23 out of 54) vs 57.6% (32 out of 56) by care provider (FP/MO vs P/S), see
Figures 18 and 19 above. There was only one patient with no BP documented in the most
recent visits. Hypertension was documented as a comorbidity in 70 out of the 111 patients
(Figure 14). Out of the 70, 55 (78.5%) received an ACEi/ARB in line with the current
recommendation as first-line therapy in PLWD.

4.3.3 Lipid management

Across the NHL 54.5% (55 out of 101) of patients 40 years or more had statin therapy
according to the most recent prescription and this was 56.6% (43 out of 76) vs 38.5% (12 out
of 25) by site of care (Airport main vs Satellites) and 43.8% (21 out of 48) vs 64.2% (34 out of
53) by care provider (FP/MO vs P/S), see Figures 18 & 19 above. The most recent LDL was
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<2.6mmol/L in 52.8% (38 out of 72) across the NHL and 51.9% (28 out of 54) vs 55.6% (10
out of 18) by site of care (Airport main vs Satellites) and 46.5% (20 out of 43) vs 62.1% (18
out of 29) by care provider (FP/MO vs P/S).

4.3.4 All three intermediate outcomes of care

The targets of HbAlc < 7%, BP < 140/80mmHg and statin therapy for all patients >40 years
were achieved in 20.4% (13 out of 71) of patients across the NHL. This reduces when LDL
<2.6mmol/l is used to 18.3% (19 out of 93). Figure 21 below shows that these targets were
achieved in 22.9% (10 out of 54) seen at the Airport main and 17.8% (3 out of 17) seen at
the satellites. These targets were achieved in 22.9% (7 out of 43) seen by family
physicians/medical officers and 17.8% (6 out of 28) seen by physician specialists as shown in
Figure 21 below.
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Figure 21. Achievement of all 3 intermediate outcomes of care

Summary

These results were reviewed by a multistakeholder team and a root cause analysis was done
to understand the possible causes of the poor quality of diabetes care across NHL, see
Chapter 3.8. An action plan was designed from specific change ideas identified(Table 14).
The expected changes after the implementation of the action plan are discussed in Chapter
3.9 above.
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Chapter 5. Discussion

This audit is the most comprehensive ever done to assess the quality of T2DM care at NHL
in its more than 50 years of existence. Furthermore, no similar published work was found
for Ghana. The GAIA, which assessed only POC without achievement of intermediate
outcomes of care (58) in several countries including Ghana, is the most similar previous
work identified. The aim of this clinical audit was to assess the quality of diabetes care for
persons with T2DM at Nyaho Healthcare Limited. The standard was set after a review of the
literature and considered the WHO targets for 2030 to improve DM care (22,23).

5.1 Key findings
The following are the key findings from the audit
e Across the NHL, the standard was only achieved for 2 out of 9 POC over the period
however none was achieved for IOC.
e Not even one person had all nine processes of care documented over the period across
NHL whiles about 20% achieved all three intermediate outcomes of care.

e Consistently POCs were better achieved by FP/MO as compared to P/S over the audit
period.

e The achievement of intermediate outcomes varied slightly by care providers with P/S
achieving better blood pressure control and use of statins than FP/MO.

e The satellites did significantly better in the documentation of UACR, BMI and retinal
screening.

5.2 Interpretation of audit findings and context

The mean age of 56 years was similar to the GAIA global audit (58) and other studies in
South Africa, Kenya, and Malaysia (96—98), but much higher than Qatar (19) and lower than
the DCR Cohort from the USA (16). This also aligns with the findings of a systematic review
and meta-analysis that suggested that the risk of diabetes is high with age >40 years in
Ghana(27).

It is important to note that since almost 50% of these patients have private health
insurance, they are likely to receive care from other facilities within the year which will
affect the general outcomes of diabetes care in NHL. It is also possible that some POC like
UACR, Lipids and HbA1c were done outside the NHL and results were not documented on
the NHL EMR.

The mean weight of 86.8kg with a standard deviation of 20.8kg is similar to that of a South
African study (97) but significantly higher than the 59.7(10.4)kg in Vietnam (123). Assuming
an average height of the Ghanaian adult to be 164.6cm (124), 57 out of 111 (51.4%) can be
classified as obese(BMI = 30kg/m?2). This may also be explained by the socioeconomic status
and urban population of patients seen across the NHL. Evidence suggests that the
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prevalence of obesity and T2DM is rising in Africa, and there is a positive correlation
between body mass index and diabetes (1,4). Weight loss has therefore become a central
theme in diabetes management and the use of insulin, sulfonylureas, not using GLP-1 RA
and other patient factors may be limiting this.

The physician specialists delivered care to almost 52% of the PLWD in this audit. This
proportion varies significantly from findings in the wider literature, with several studies
suggesting that the majority of PLWD receive care from primary care physicians (17,57). The
physician specialist clinics at NHL provide continuity of care with the same doctor whiles
other patients usually see any medical officer or family physician who is available on the day
of their visit. This may also be due to informed patients choosing to see physician specialists,
the referrals of complex cases and recently admitted to the physician specialists.

Considering that the standard of care is to see PLWD at least once every 3 months or more
frequently if needed, the lack of follow-up visits is a concern. About 34.2% of the audit
population was seen less than 4 times in the audit period(15 months), this is significantly
higher than the average of 23% missed appointments in a recent study (125). Missed
appointments have been shown to be highest in Africa(43.0%) and lowest in Oceania, our
finding of 34.2% correlates with this finding (125). Even though the lack of private insurance
is associated with missed appointments (125), this may not be the case at NHL as that
population is low.

The pattern of medication prescription (see Figure 13) varies significantly from other real-
world studies (126,127), as none from the audit population received a GLP 1RA, TZD, Alpha-
glucosidase inhibitors or Meglitinides. The use of SU and SGLT2i at the NHL was similar to
findings in the CAPTURE study, in higher-income settings (126). Almost all of the study
population received a Biguanide(Metformin) according to the recommendation of many
international guidelines (55,128). DPP4i is the 2nd commonest GLA used at NHL probably
because of the existence of a combined tablet with Metformin which is stocked at
NHL(Vildagliptin/Metformin and Saxagliptin/Metformin). According to the most recent
prescription, ACEi/ARB and statins use was about 50% in the audit population.

The GAIA included data from 2 diabetes clinics (secondary/tertiary hospitals) in Ghana (58).
Apart from BP, BMI, Smoking and Eye examination which were achieved significantly higher
in the best Ghanaian cohort, all other POC were better achieved at the NHL than the 2
Ghanaian cohorts. This is probably due to the availability of laboratory services(24hr at
Airport Main) and the low cash-paying population at NHL which facilitates the uptake of
investigations i.e., HbA1lc, lipids, UACR, and serum creatinine.

Although BMI as a POC was poorly achieved, recent body weight was documented for the
majority of the population(92.8%). This implies that documentation of height is a significant
limitation as the BMI is calculated automatically by the EMR. It is also possible that height
was not been measured to reduce the time spent at triage or doctors are not requesting it.

UACR was better documented in the satellites and by FP/MO, and this may be due to the

influence of a particular family physician with an interest in diabetes who practices mainly in
the satellite clinics. UACR is available across all sites, inexpensive and covered by insurance
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therefore it is only limited by the request of a doctor and the patient completing the
request. The low UACR is however consistent with findings from several studies, irrespective
of income status (15,57,58,96).

Even though lipid test was requested frequently by family physicians and medical officers,
statin use or achievement of target LDL was higher amongst PLWD managed by P/S. This is
probably because physician specialists are more focused on the management of patients
with complications.

This audit demonstrated that 38.7% of the population achieved an HbAlc <7% and this was
similar to studies from Vietnam(123) but much higher than Kenya (98), and Malaysia (96).
Achievement of the HbA1c target was however lower for PLWD managed by the P/S as their
case mix is more diverse and includes many more with poorly controlled DM and comorbid
conditions. Variation in the quality of diabetes care has been widely documented in the
literature irrespective of the indicators used (15,19,57). Achievement of HbA1lc targets in
this clinical audit correlates well with the clinical effectiveness data shown in Figures 4 & 5
above. Both suggest that family physicians and medical officers achieve HbAlc targets
better than physician specialists.

The Literature review (Chapter 2) shows a wide variation in the quality of diabetes care
across the globe. The Global Alphabet Strategy Audit showed that 29 centres out of 45
achieved 0% for all 9 care processes (58). NHL also achieved 0% for the achievement of all 9
POC and this did not vary by care provider or site of care. This was an unexpected finding
considering the availability of resources, calibre of facility and commitment to quality
healthcare at the NHL. Achievement of all nine processes of care was greatly limited by foot
surveillance, BMI, UACR and retinal screening as all other POCs were documented in 70% or
more of the audit population. This 0% achievement of all nine POC even though significantly
lower than the about 50% achieved in the National Diabetes Audit (15), is a good start and
may serve as a springboard for greater achievement. The results achieved in this audit fall
within the interquartile ranges of the medians in the Diabetes Collaborative registry for all
the seven quality metrics measured (16).

Twenty per cent of the audit population achieving all the targets for intermediate outcomes
of care is significantly better than the 6.5% shown in European countries by the GUIDANCE
study (57). It is also impressive when compared with the almost 40% achieved in NDA, as
this is the first time auditing and NDA uses HbA1c< 58mmol/mol (7.5%) and statin use for
combined CVD prophylaxis (15).

The satellites did significantly better in the documentation of UACR, BMI and retinal
screening. These positives did not translate into the overall achievement of all nine care
processes of care and three intermediate outcomes of care. Even though higher patient
volumes tend to lower the quality of diabetes care (129), this was not clearly shown in the
case of NHL(Airport main vs Satellites).

Family Medicine has been shown to contribute positively to the quality of diabetes care and
may explain the slightly better care by FP/MOs across NHL(130,131). Even though physician
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knowledge may correlate with the quality of care, the evidence is not so robust (132) and
was not clearly evident in this audit(FP/MO vs P/S).

The findings of this clinical audit cannot be generalized as it did not include all patients or
randomly selected patients after a calculated sample size. However, due to standard
practice, all PLWD are expected to be seen at least once every 3 months. This audit,
therefore, used a 3-month window and included all eligible PLWD who were seen within the
period and reviewed their medical notes over the period.

5.3 Strengths and Limitations

5.3.1 Strengths

This clinical audit establishes a comprehensive baseline for the quality of diabetes care in
the NHL. The audit used international guidelines (15,53-55) and WHO targets (22,23) to
define the criteria and standards for processes of care and intermediate outcomes of care.
Another strength is the use of a clinical audit methodology and multistakeholder
involvement throughout the audit process. It also identifies areas for improvement and
recommends actions to be implemented.

5.3.2 Limitations

This audit cycle is not complete until the implementation of recommended changes and a
re-audit is conducted to measure improvement and make it sustainable. The lack of a re-
audit is a limitation. Duration of diabetes affects diabetes care and achievement of
intermediate outcomes significantly and not having that data limits the interpretation of the
results. Considering only people with T2DM and not reviewing an adequate(larger) sample
affect the generalizability of the results. The accuracy of this audit is also limited by the
possibility of poor or incomplete documentation from other technological challenges and
patient factors that were not assessed.

5.4 Future research

As there is a huge dearth of studies on the quality of diabetes care in Africa, this is a great
place for future research. Understanding the quality of diabetes care in low-resource
settings will further guide research into actual contributors to evidenced-based diabetes
care and cost-effective means of improving the current state of diabetes care. It will also be
important to understand from the patients’ perspective what constitutes quality diabetes
care and what needs to change. Across the NHL it will be important to assess the quality of
diabetes care across a larger sample and other types of diabetes.

5.5 Implications and Recommendations
This audit clearly demonstrates the need to improve the quality of diabetes care at the NHL,

especially in terms of processes and intermediate outcomes of care. The current good
practices should be shared and measures put in place to sustain and improve them further.
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The following recommendations will likely help as they have been tested in other
settings(see Chapter 2.4) and shown some benefits.

1. Regular audits of care and feedback to care providers.

2. Establishment of diabetes registers to facilitate callbacks and appropriate scheduling
for consultations and annual assessments.

3. Establish a diabetes self-management education and support program to empower
patients to positively contribute to their care.

4. Regular training for care providers to serve as reminders and means of updating
knowledge as diabetes care is rapidly evolving.

5. The chronic care clinic should be proactive and actively review the NHL EMR
database to reach out to PLWD who have missed their appointments or have poor
control.

6. Increase the usage of checklists and flowcharts for diabetes care.

5.6 Challenges anticipated
As change is difficult and many people resist changing the status quo, this is likely to
be a challenge. Specific practitioner perspectives and knowledge in diabetes vary
and not understanding this fully may hinder actions to improve diabetes care. With a
staff strength of over 500 across multiple sites, staff turnover will also hinder
improvement in the quality of diabetes care as experienced and more skilled staff
may leave the organization.

5.7 Conclusion

The quality of diabetes care for persons living with type 2 diabetes mellitus at Nyaho
Healthcare Limited was suboptimal during the audit period.

Documentation of blood pressure, smoking history and HbAlc were the highly achieved POC
whiles BMI, UACR and foot surveillance were the least achieved.

Overall, family physicians and medical officers achieved a slightly higher quality of care as
evidenced by the achievement of POC.

Outcomes may be influenced by the setting of care (main hospital vs satellite clinics) and/or
expertise of the care provider(physician specialist vs medical officer/family physician). Other
known contributors to the quality of diabetes care that was not assessed include
therapeutic adherence, medication adherence etc.

The findings were much better overall than the 2 cohorts from Ghana that were included in
the GAIA audit, probably because NHL is a private facility in Accra with adequate capacity
and resources.

Findings from this audit agree with previous findings that the achievement of processes of

care or the lack thereof may not directly affect the achievement of all three intermediate
outcomes.
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This clinical audit contributes strongly to the literature on the quality of diabetes care in a
developing country and is very current. Although the comparability of the different settings
and expertise may be limited, common eligibility and audit criteria were used.

“If you can’t measure it, you can’t manage it” — Peter Drucker.

Dissertation - 209043158 65



References

1. International Diabetes Federation. IDF Diabetes Atlas 2021 [Internet]. 10th edition.
Brussels, Belgium; [cited 2022 Jan 20]. Available from:
https://diabetesatlas.org/atlas/tenth-edition/

2. Eccleston S. Diabetes: The fastest growing health crisis of our time [Internet]. Open
Access Government. 2018 [cited 2022 Mar 4]. Available from:
https://www.openaccessgovernment.org/diabetes-health-crisis-diabetes-uk/44857/

3. Murray CJL, Aravkin AY, Zheng P, Abbafati C, Abbas KM, Abbasi-Kangevari M, et al.
Global burden of 87 risk factors in 204 countries and territories, 1990-2019: a
systematic analysis for the Global Burden of Disease Study 2019. The Lancet. 2020 Oct
17;396(10258):1223-49.

4. NCD Risk Factor Collaboration (NCD-RisC) — Africa Working Group. Trends in obesity and
diabetes across Africa from 1980 to 2014: an analysis of pooled population-based
studies. International Journal of Epidemiology. 2017 Oct 1;46(5):1421-32.

5. Levitt NS, Bradshaw D, Zwarenstein MF, Bawa AA, Maphumolo S. Audit of public sector
primary diabetes care in Cape Town, South Africa: high prevalence of complications,
uncontrolled hyperglycaemia, and hypertension. Diabet Med. 1997 Dec;14(12):1073-7.

6. Sobngwi E, Ndour-Mbaye M, Boateng KA, Ramaiya KL, Njenga EW, Diop SN, et al. Type 2
diabetes control and complications in specialised diabetes care centres of six sub-
Saharan African countries: the Diabcare Africa study. Diabetes Res Clin Pract. 2012
Jan;95(1):30-6.

7. Ekoru K, Doumatey A, Bentley AR, Chen G, Zhou J, Shriner D, et al. Type 2 diabetes
complications and comorbidity in Sub-Saharan Africans. EClinicalMedicine. 2019
Nov;16:30-41.

8. Rao Kondapally Seshasai S, Kaptoge S, Thompson A, Di Angelantonio E, Gao P, Sarwar N,
et al. Diabetes mellitus, fasting glucose, and risk of cause-specific death. N Engl J Med.
2011 Mar 3;364(9):829-41.

9. AnY, Zhang P, Wang J, Gong Q, Gregg EW, Yang W, et al. Cardiovascular and All-Cause
Mortality Over a 23-Year Period Among Chinese With Newly Diagnosed Diabetes in the
Da Qing IGT and Diabetes Study. Diabetes Care. 2015 Jul;38(7):1365-71.

Dissertation - 209043158 66



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Dissertation - 209043158

Nwaneri C, Cooper H, Bowen-Jones D. Mortality in type 2 diabetes mellitus: magnitude
of the evidence from a systematic review and meta-analysis. Diabetes & Vascular
Disease. 2013 Jul 1;13(4):192-207.

Carrillo-Larco RM, Barengo NC, Albitres-Flores L, Bernabe-Ortiz A. The risk of mortality
among people with type 2 diabetes in Latin America: A systematic review and meta-
analysis of population-based cohort studies. Diabetes/Metabolism Research and
Reviews. 2019;35(4):e3139.

Williams R, Karuranga S, Malanda B, Saeedi P, Basit A, Besancon S, et al. Global and
regional estimates and projections of diabetes-related health expenditure: Results from
the International Diabetes Federation Diabetes Atlas, 9th edition. Diabetes Res Clin
Pract. 2020 Apr;162:108072.

Atun R, Davies JI, Gale EAM, et al. Diabetes in sub-Saharan Africa: from clinical care to
health policy. Lancet Diabetes Endocrinol. 2017 Jul;(5):622-67.

Fleming BB, Greenfield S, Engelgau MM, Pogach LM, Clauser SB, Parrott MA, et al. The
Diabetes Quality Improvement Project: Moving science into health policy to gain an
edge on the diabetes epidemic. Diabetes Care. 2001 Oct 1;24(10):1815-20.

Report 1: Care Processes and Treatment Targets 2020-21, Full Report [Internet]. NHS
Digital. [cited 2022 Oct 27]. Available from: https://digital.nhs.uk/data-and-
information/publications/statistical/national-diabetes-audit/core-report-1-2020-21

Arnold SV, Goyal A, Inzucchi SE, McGuire DK, Tang F, Mehta SN, et al. Quality of Care of
the Initial Patient Cohort of the Diabetes Collaborative Registry®. J Am Heart Assoc.
2017 Aug 11;6(8):e005999.

Pilla SJ, Segal JB, Maruthur NM. Primary Care Provides the Majority of Outpatient Care
for Patients with Diabetes in the US: NAMCS 2009-2015. J Gen Intern Med. 2019
Jul;34(7):1089-91.

Webb EM, Rheeder P, Wolvaardt JE. The ability of primary healthcare clinics to provide
quality diabetes care: An audit. Afr J Prim Health Care Fam Med. 2019 Oct
17;11(1):2094.

Bener A, Abdulmalik M, Al-Kazaz M, Mohammed AG, Sanya R, Buhmaid S, et al. Medical
Audit of the Quality of Diabetes Care: Is Primary Care More Successful Than Hospitals? J
Prim Care Community Health. 2012 Jan 1;3(1):42-50.

Aschner P, Gagliardino JJ, llkova H, Lavalle F, Ramachandran A, Mbanya JC, et al.
Persistent poor glycaemic control in individuals with type 2 diabetes in developing
countries: 12 years of real-world evidence of the International Diabetes Management
Practices Study (IDMPS). Diabetologia. 2020 Apr;63(4):711-21.

Goal 3 | Department of Economic and Social Affairs [Internet]. [cited 2022 Dec 1].
Available from: https://sdgs.un.org/goals/goal3

67



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Dissertation - 209043158

Hunt D, Hemmingsen B, Matzke A, Varghese C, Hammerich A, Luciani S, et al. The WHO
Global Diabetes Compact: a new initiative to support people living with diabetes. Lancet
Diabetes Endocrinol. 2021 Jun;9(6):325-7.

Gregg E, Buckley J, Ali M. Improving Health Outcomes of People with Diabetes Mellitus:
Target Setting to Reduce the Global Burden of Diabetes Mellitus by 2030 [Internet].
WHO; 2021. Available from: https://www.who.int/publications/m/item/improving-
health-outcomes-of-people-with-diabetes-mellitus

First-ever global coverage targets for diabetes adopted at the 75th World Health
Assembly [Internet]. [cited 2023 Feb 27]. Available from: https://www.who.int/news-
room/feature-stories/detail /first-ever-global-coverage-targets-for-diabetes-adopted-at-
the-75-th-world-health-assembly

Fina Lubaki JP, Omole OB, Francis JM. Glycaemic control among type 2 diabetes patients
in sub-Saharan Africa from 2012 to 2022: a systematic review and meta-analysis.
Diabetology & Metabolic Syndrome. 2022 Sep 20;14(1):134.

Ghana 2021 Population and Housing Census. Volume 3 [Internet]. Ghana Statistical
Service; 2022. Available from:
https://census2021.statsghana.gov.gh/gssmain/fileUpload/reportthemelist/Volume%20
3%20Highlights.pdf

Asamoah-Boaheng M, Sarfo-Kantanka O, Tuffour AB, Eghan B, Mbanya JC. Prevalence
and risk factors for diabetes mellitus among adults in Ghana: a systematic review and
meta-analysis. International Health. 2019 Mar 1;11(2):83-92.

Sarfo-Kantanka O, Sarfo FS, Ansah EO, Eghan B, Ayisi-Boateng NK, Acheamfour-Akowuah
E. Secular Trends in Admissions and Mortality Rates from Diabetes Mellitus in the
Central Belt of Ghana: A 31-Year Review. PLOS ONE. 2016 Nov 22;11(11):e0165905.

The Health Sector Sector in Ghana. Facts and Figures. 2018 [Internet]. Ghana Health
Service; [cited 2022 Dec 6]. Available from: https://africaopendata.org/dataset/the-
health-sector-in-ghana-facts-and-figures-2018/resource/0Obcf9b54-3e35-4543-95cd-
fd4de953edff?view_id=00f9bb91-1f39-4a41-8641-c3af44f63cdb

Home - DEMSoG [Internet]. 2021 [cited 2022 Dec 6]. Available from:
https://www.demsog.com/

Nyaho Home - Nyaho Medical Centre [Internet]. 2021 [cited 2022 Dec 6]. Available
from: https://nyahomedical.com/

Ghana Maps & Facts [Internet]. WorldAtlas. 2021 [cited 2023 Mar 6]. Available from:
https://www.worldatlas.com/maps/ghana

Shivashankar R, Kirk K, Rouse C, Tandon N, et al. Quality of diabetes care in low- and
middle-income Asian and Middle Eastern countries (1993-2012): 20-year systematic
review - PubMed. Diabetes Res Clin Pract. 2015 Feb;(107(2)):203-23.

68



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Dissertation - 209043158

Nyaho Medical Centre. 2020 Annual Medical Report. 2021.

Lohr KN, Schroeder SA. A Strategy for Quality Assurance in Medicare. New England
Journal of Medicine. 1990 Mar 8;322(10):707-12.

Donabedian A. Evaluating the Quality of Medical Care. The Milbank Quarterly.
2005;83(4):691-729.

Lynch CP, Strom JL, Egede LE. Effect of Veterans Administration Use on Indicators of
Diabetes Care in a National Sample of Veterans. Diabetes Technol Ther. 2010
Jun;12(6):427-33.

Lester H, Campbell S. Developing Quality and Outcomes Framework (QOF) indicators
and the concept of “QOFability.” Qual Prim Care. 2010;18(2):103-9.

Gadsby R, Young B, Cartwright C, Fargher L, Taylor B. National audit of diabetes: why it
matters to general practice. Br J Gen Pract. 2016 Aug 1;66(649):398-9.

The proportion of adults with diabetes who have received all nine basic care processes.
| NICE Clinical Commissioning Group indicator | Standards and Indicators [Internet].
NICE. NICE; [cited 2022 Dec 8]. Available from: https://www.nice.org.uk/standards-and-
indicators/ccgoisindicators/diabetes-ccg13

Recommendations | Type 2 diabetes in adults: management | Guidance | NICE
[Internet]. NICE; [cited 2022 Dec 8]. Available from:
https://www.nice.org.uk/guidance/ng28/chapter/Recommendations#individualised-
care

Mangione CM, Gerzoff RB, Williamson DF, Steers WN, Kerr EA, Brown AF, et al. The
association between quality of care and the intensity of diabetes disease management
programs. Ann Intern Med. 2006 Jul 18;145(2):107-16.

Kenealy T, Orr-Walker B, Cutfield R, Robinson E, Buetow S, Simmons D. Does a diabetes
annual review make a difference? Diabet Med. 2012 Aug;29(8):e217-222.

Li PI, Wang JN, Guo HR. A long-term quality-of-care score for predicting the occurrence
of macrovascular diseases in patients with type 2 diabetes mellitus. Diabetes Res Clin
Pract. 2018 May;139:72-80.

Oluwatowoju |, Abu E, Wild SH, Byrne CD. Improvements in glycaemic control and
cholesterol concentrations associated with the Quality and Outcomes Framework: a
regional 2-year audit of diabetes care in the UK. Diabet Med. 2010 Mar;27(3):354-9.

Gunn LH, McKay AJ, Molokhia M, Valabhji J, Molina G, Majeed A, et al. Associations
between attainment of incentivised primary care indicators and emergency hospital
admissions among type 2 diabetes patients: a population-based historical cohort study.
Journal of the Royal Society of Medicine [Internet]. 2021 Apr 6 [cited 2022 Nov 16];
Available from: http://journals.sagepub.com/doi/10.1177/01410768211005109

69



47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

Dissertation - 209043158

Ackermann RT, Thompson TJ, Selby JV, Safford MM, Stevens M, Brown AF, et al. Is the
number of documented diabetes process-of-care indicators associated with
cardiometabolic risk factor levels, patient satisfaction, or self-rated quality of diabetes
care? The Translating Research into Action for Diabetes (TRIAD) study. Diabetes Care.
2006 Sep;29(9):2108-13.

Burrows NR, Li Y, Geiss LS. Incidence of treatment for end-stage renal disease among
individuals with diabetes in the U.S. continues to decline. Diabetes Care. 2010
Jan;33(1):73-7.

Beaulieu N, Cutler D, Ho K, Isham G, Lindquist T, Nelson A, et al. The Business Case for
Diabetes Disease Management for Managed Care Organizations. Forum for Health
Economics & Policy. 2006 Feb 1;9:1072-1072.

Saaddine JB, Cadwell B, Gregg EW, Engelgau MM, Vinicor F, Imperatore G, et al.
Improvements in diabetes processes of care and intermediate outcomes: United States,
1988-2002. Ann Intern Med. 2006 Apr 4;144(7):465-74.

O’Connor PJ, Bodkin NL, Fradkin J, Glasgow RE, Greenfield S, Gregg E, et al. Diabetes
Performance Measures: Current Status and Future Directions. Diabetes Care. 2011 Jun
17;34(7):1651-9.

Shivashankar R, Kirk K, Kim WC, Rouse C, Tandon N, Narayan KMV, et al. Quality of
diabetes care in low- and middle-income Asian and Middle Eastern countries (1993-
2012): 20-year systematic review. Diabetes Res Clin Pract. 2015 Feb;107(2):203-23.

International Diabetes Federation. Recommendations For Managing Type 2 Diabetes in
Primary Care [Internet]. IDF; 2017 [cited 2022 Aug 8]. Available from:
www.idf.org/managing-type2-diabetes

National Clinical Guidelines For Management of Diabetes Mellitus. [Internet]. First
Edition. Kenya; 2010. Available from:
https://www.worlddiabetesfoundation.org/sites/default/files/WDF09-
436%20National%20Clinical%20Guidelines%20for%20Management%200f%20Diabetes
%20Melitus%20-%20Complete.pdf

Management of type 2diabetes in adults at primary care level [Internet]. 2014. Available
from: https://www.health.gov.za/wp-content/uploads/2021/09/Management-of-type-
2-Diabetes-Electronic-copy-2014_compresseda.pdf

Gray J, Millett C, O’Sullivan C, Omar RZ, Majeed A. Association of age, sex and
deprivation with quality indicators for diabetes: population-based cross sectional survey
in primary care. J R Soc Med. 2006 Nov;99(11):576—-81.

Stone MA, Charpentier G, Doggen K, Kuss O, Lindblad U, Kellner C, et al. Quality of care
of people with type 2 diabetes in eight European countries: findings from the Guideline
Adherence to Enhance Care (GUIDANCE) study. Diabetes Care. 2013 Sep;36(9):2628-38.

70



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Lee JD, Saravanan P, Varadhan L, Morrissey JR, Patel V. Quality of diabetes care
worldwide and feasibility of implementation of the Alphabet Strategy: GAIA project
(Global Alphabet Strategy Implementation Audit). BMC Health Services Research. 2014
Oct 11;14(1):467.

Adler Al, Stratton IM, Neil HA, Yudkin JS, Matthews DR, Cull CA, et al. Association of
systolic blood pressure with macrovascular and microvascular complications of type 2
diabetes (UKPDS 36): prospective observational study. BMJ. 2000 Aug
12;321(7258):412-9.

Pohl MA, Blumenthal S, Cordonnier DJ, De Alvaro F, Deferrari G, Eisner G, et al.
Independent and additive impact of blood pressure control and angiotensin Il receptor
blockade on renal outcomes in the irbesartan diabetic nephropathy trial: clinical
implications and limitations. ] Am Soc Nephrol. 2005 Oct;16(10):3027-37.

Patel A, ADVANCE Collaborative Group, MacMahon S, Chalmers J, Neal B, Woodward M,
et al. Effects of a fixed combination of perindopril and indapamide on macrovascular
and microvascular outcomes in patients with type 2 diabetes mellitus (the ADVANCE
trial): a randomised controlled trial. Lancet. 2007 Sep 8;370(9590):829-40.

Gatineau M, Hancock C, Holman N. Adult obesity and type 2 diabetes. Oxford: Public
Health England, 2014. [Internet]. 2014. Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachm
ent_data/file/338934/Adult_obesity_and_type_2_diabetes_.pdf

Lean ME, Leslie WS, Barnes AC, Brosnahan N, Thom G, McCombie L, et al. Primary care-
led weight management for remission of type 2 diabetes (DIiRECT): an open-label,
cluster-randomised trial. The Lancet. 2018 Feb 10;391(10120):541-51.

Look AHEAD Research Group, Pi-Sunyer X, Blackburn G, Brancati FL, Bray GA, Bright R, et
al. Reduction in weight and cardiovascular disease risk factors in individuals with type 2
diabetes: one-year results of the look AHEAD trial. Diabetes Care. 2007 Jun;30(6):1374—
83.

The Look AHEAD Research Group. Cardiovascular Effects of Intensive Lifestyle
Intervention in Type 2 Diabetes. N Engl J Med. 2013 Jul 11;369(2):145-54.

Effect of intensive blood-glucose control with metformin on complications in overweight
patients with type 2 diabetes (UKPDS 34). The Lancet. 1998 Sep 12;352(9131):854-65.

Intensive blood-glucose control with sulphonylureas or insulin compared with
conventional treatment and risk of complications in patients with type 2 diabetes
(UKPDS 33) - The Lancet [Internet]. [cited 2022 Oct 24]. Available from:
https://www.thelancet.com/journals/lancet/article/P11S0140-6736(98)07019-6/fulltext

Reichard P, Nilsson BY, Rosenqvist U. The effect of long-term intensified insulin
treatment on the development of microvascular complications of diabetes mellitus. N
EnglJ Med. 1993 Jul 29;329(5):304-9.

Dissertation - 209043158 71



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Klein R. Hyperglycemia and microvascular and macrovascular disease in diabetes.
Diabetes Care. 1995 Feb;18(2):258-68.

de Boer IH, for the DCCT/EDIC Research Group. Kidney Disease and Related Findings in
the Diabetes Control and Complications Trial/Epidemiology of Diabetes Interventions
and Complications Study. Diabetes Care. 2013 Dec 11;37(1):24-30.

American Diabetes Association Professional Practice Committee. 6. Glycemic Targets:
Standards of Medical Care in Diabetes—2022. Diabetes Care. 2021 Dec
16;45(Supplement_1):583-96.

Dai X, Gil GF, Reitsma MB, Ahmad NS, Anderson JA, Bisignano C, et al. Health effects
associated with smoking: a Burden of Proof study. Nat Med. 2022 Oct;28(10):2045-55.

Song YM, Cho HJ. Risk of Stroke and Myocardial Infarction After Reduction or Cessation
of Cigarette Smoking. Stroke. 2008 Sep;39(9):2432-8.

Nagasawa Y, Kida A, Nakanisihi T. Effect of cigarette smoking cessation on CKD: is it a
cancer-suppression-like effect or a CVD-suppression-like effect? Hypertens Res. 2016
Oct;39(10):690-1.

Kawachi |, Colditz GA, Stampfer MJ, Willett WC, Manson JE, Rosner B, et al. Smoking
cessation and time course of decreased risks of coronary heart disease in middle-aged
women. Arch Intern Med. 1994 Jan 24;154(2):169-75.

Suissa K, Lariviere J, Eisenberg MJ, Eberg M, Gore GC, Grad R, et al. Efficacy and Safety of
Smoking Cessation Interventions in Patients With Cardiovascular Disease. Circulation:
Cardiovascular Quality and Outcomes. 2017 Jan;10(1):e002458.

Mooradian AD. Dyslipidemia in type 2 diabetes mellitus. Nat Clin Pract Endocrinol
Metab. 2009 Mar;5(3):150-9.

Noubiap JJ, Bigna JJ, Nansseu JR, Nyaga UF, Balti EV, Echouffo-Tcheugui JB, et al.
Prevalence of dyslipidaemia among adults in Africa: a systematic review and meta-
analysis. The Lancet Global Health. 2018 Sep 1;6(9):e998-1007.

Li J, Nie Z, Ge Z, Shi L, Gao B, Yang Y. Prevalence of dyslipidemia, treatment rate and its
control among patients with type 2 diabetes mellitus in Northwest China: a cross-
sectional study. Lipids in Health and Disease. 2022 Aug 25;21(1):77.

Bello-Ovosi BO, Ovosi JO, Ogunsina MA, Asuke S, Ibrahim MS. Prevalence and pattern of
dyslipidemia in patients with type 2 diabetes mellitus in Zaria, Northwestern Nigeria.
The Pan African Medical Journal [Internet]. 2019 [cited 2022 Dec 12];34. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7906549/

Ghaderian SB, Hayati F, Shayanpour S, Beladi Mousavi SS. Diabetes and end-stage renal
disease; a review article on new concepts. J Renal Inj Prev. 2015 Jun 1;4(2):28-33.

Alicic RZ, Rooney MT, Tuttle KR. Diabetic Kidney Disease: Challenges, Progress, and
Possibilities. CJASN. 2017 Dec 7;12(12):2032-45.

Dissertation - 209043158 72



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Dissertation - 209043158

de Boer IH, Caramori ML, Chan JCN, Heerspink HJL, Hurst C, Khunti K, et al. KDIGO 2020
Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease. Kidney
International. 2020 Oct;98(4):51-115.

Sayin N, Kara N, Pekel G. Ocular complications of diabetes mellitus. World J Diabetes.
2015 Feb 15;6(1):92-108.

Roser P, Kalscheuer H, Groener JB, Lehnhoff D, Klein R, Auffarth GU, et al. Diabetic
Retinopathy Screening Ratio Is Improved When Using a Digital, Nonmydriatic Fundus
Camera Onsite in a Diabetes Outpatient Clinic. Journal of Diabetes Research. 2016 Jan
21;2016:€4101890.

Armstrong DG, Boulton AJM, Bus SA. Diabetic Foot Ulcers and Their Recurrence.
Ingelfinger JR, editor. N Engl J Med. 2017 Jun 15;376(24):2367-75.

Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global epidemiology of diabetic foot ulceration:
a systematic review and meta-analysis. Annals of Medicine. 2017 Feb 17;49(2):106—-16.

Cook EA, Cook JJ, Labre MP, Givens H, Diresta JJ. The amputation prevention initiative. J
Am Podiatr Med Assoc. 2014 Feb;104(1):1-10.

Geade P, Lund-Andersen H, Parving HH, Pedersen O. Effect of a Multifactorial
Intervention on Mortality in Type 2 Diabetes. New England Journal of Medicine. 2008
Feb 7;358(6):580-91.

Mancia G. Blood Pressure and Glucose Control in Patients With Diabetes: American
Journal of Hypertension. 2007 Jul 1;20(S1):3S-8S.

Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes, other risk factors, and 12-yr
cardiovascular mortality for men screened in the Multiple Risk Factor Intervention Trial.
Diabetes Care. 1993 Feb;16(2):434-44,

American Diabetes Association. Standards of Medical Care in Diabetes—2022 Abridged
for Primary Care Providers. Clinical Diabetes. 2022 Jan 1;40(1):10-38.

ACCORD Study Group, Cushman WC, Evans GW, Byington RP, Goff DC, Grimm RH, et al.
Effects of intensive blood-pressure control in type 2 diabetes mellitus. N Engl ] Med.
2010 Apr 29;362(17):1575-85.

Gerstein HC, Riddle MC, Kendall DM, Cohen RM, Goland R, Feinglos MN, et al. Glycemia
treatment strategies in the Action to Control Cardiovascular Risk in Diabetes (ACCORD)
trial. Am J Cardiol. 2007 Jun 18;99(12A):34i-43i.

National Diabetes Audit. Report for the audit period 2003/04. Health and Social Care
Information Centre;

Hieng YC. An Internal Audit of Diabetes Care for Type 2 Diabetic Patients in a Public
Hospital Diabetes Clinic in Malaysia. Malays J Med Sci. 2017 Mar;24(2):55-60.

73



97. Pinchevsky Y, Raal F, Butkow N, Chirwa T, Distiller L, Rothberg A. Quality of care
delivered to type 2 diabetes mellitus patients in public and private sector facilities in
Johannesburg, South Africa. Int J Gen Med. 2018 Oct 2;11:383-90.

98. Pastakia SD, Nuche-Berenguer B, Pekny CR, Njuguna B, O’Hara EG, Cheng SY, et al.
Retrospective assessment of the quality of diabetes care in a rural diabetes clinic in
Western Kenya. BMC Endocrine Disorders. 2018 Dec 27;18(1):97.

99. Peterson KA, Carlin C, Solberg LI, Jacobsen R, Kriel T, Eder M. Redesigning Primary Care
to Improve Diabetes Outcomes (the UNITED Study). Diabetes Care. 2020 Mar;43(3):549—
55.

100. De La Rosa M, Pitts S, Chen PH. An interprofessional collaboration of care to improve
clinical outcomes for patients with diabetes. J Interprof Care. 2020 Apr;34(2):269-71.

101. Han W, Sharman R, Heider A, Maloney N, Yang M, Singh R. Impact of electronic
diabetes registry “Meaningful Use” on quality of care and hospital utilization. ] Am Med
Inform Assoc. 2016 Mar;23(2):242-7.

102. Barlow J, Krassas G. Improving management of type 2 diabetes - findings of the
Type2Care clinical audit. Aust Fam Physician. 2013 Feb;42(1-2):57-60.

103. Coppell KJ, Anderson K, Williams SM, Lamb C, Farmer VL, Mann JI. The quality of
diabetes care: A comparison between patients enrolled and not enrolled on a regional
diabetes register. Primary Care Diabetes. 2011 Jul;5(2):131-7.

104. Prestes M, Gayarre MA, Elgart JF, Gonzalez L, Rucci E, Paganini JM, et al. Improving
diabetes care at primary care level with a multistrategic approach: results of the
DIAPREM programme. Acta Diabetol. 2017 Sep;54(9):853—61.

105. Hayashino Y, Suzuki H, Yamazaki K, Goto A, Izumi K, Noda M. A cluster randomized
trial on the effect of a multifaceted intervention improved the technical quality of
diabetes care by primary care physicians: The Japan Diabetes Outcome Intervention
Trial-2 (J-DOIT2). Diabet Med. 2016 May;33(5):599-608.

106.  Frijling BD, Lobo CM, Hulscher MEJL, Akkermans RP, Braspenning JCC, Prins A, et al.
Multifaceted support to improve clinical decision making in diabetes care: a randomized
controlled trial in general practice. Diabet Med. 2002 Oct;19(10):836—-42.

107. Hermans MP, Elisaf M, Michel G, Muls E, Nobels F, Vandenberghe H, et al.
Benchmarking is associated with improved quality of care in type 2 diabetes: the
OPTIMISE randomized, controlled trial. Diabetes Care. 2013 Nov;36(11):3388-95.

108. Calvert M, Shankar A, McManus RJ, Lester H, Freemantle N. Effect of the quality and
outcomes framework on diabetes care in the United Kingdom: retrospective cohort
study. BMJ. 2009 May 26;338:b1870.

109. Latham LP, Marshall EG. Performance-Based Financial Incentives for Diabetes Care:
An Effective Strategy? Canadian Journal of Diabetes. 2015 Feb 1;39(1):83-7.

Dissertation - 209043158 74



110. Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard-Jensen J, French SD, et al. Audit
and feedback: effects on professional practice and healthcare outcomes. Cochrane
Database Syst Rev. 2012 Jun 13;(6):CD000259.

111. Riordan F, McHugh SM, O’Donovan C, Mtshede MN, Kearney PM. The Role of
Physician and Practice Characteristics in the Quality of Diabetes Management in Primary
Care: Systematic Review and Meta-analysis. ] Gen Intern Med. 2020 Jun;35(6):1836—48.

112. Paton JY, Ranmal R, Dudley J, Committee on behalf of RCS. Clinical audit: Still an
important tool for improving healthcare. Archives of Disease in Childhood - Education
and Practice. 2015 Apr 1;100(2):83-8.

113. NICE. Principles of Best Practice in Clinical Audit. [Internet]. London; 2002. Available
from: https://www.nice.org.uk/media/default/About/what-we-do/Into-
practice/principles-for-best-practice-in-clinical-audit.pdf

114. Smith R. Audit and research. BMJ. 1992 Oct 17;305(6859):905—6.

115. Jamtvedt G, Young JM, Kristoffersen DT, Thomson O’Brien MA, Oxman AD. Audit and
feedback: effects on professional practice and health care outcomes. Cochrane
Database Syst Rev. 2003;(3):CD000259.

116. Dixon N. Guide to managing ethical issues in quality improvement or clinical audit
projects. Healthcare Quality Improvement Partnership. [Internet]. 2017. Available from:
https://www.hgip.org.uk/wp-content/uploads/2017/02/guide-to-managing-ethical-
issues-in-quality-improvement-or-clinical-audit-projects.pdf.

117. The Data Protection Act 2012 [Internet]. Data Protection Commission Ghana. [cited
2023 Feb 27]. Available from: https://www.dataprotection.org.gh/data-protection/data-
protection-acts-2012

118. Collier E. What are the 7 Caldicott Principles in Health and Social Care? [Internet].
The Hub | High Speed Training. 2019 [cited 2023 Feb 27]. Available from:
https://www.highspeedtraining.co.uk/hub/7-caldicott-principles/

119. How To Guides | University Hospitals Bristol NHS Foundation Trust [Internet]. [cited
2022 Sep 21]. Available from: https://www.uhbristol.nhs.uk/for-
clinicians/clinicalaudit/how-to-guides/

120. A Brief Introduction to the Clinical Audit Cycle [Internet]. University Hospitals Bristol
NHS Foundation Trust; Available from: chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.uhbristol.nhs.uk/media/2
978735/2_introduction_to_the_clinical_audit_cycle_v4.pdf

121. Best Practice in Clinical Audit [Internet]. London: Healthcare Quality Improvement
Partnership; Available from: https://www.hqip.org.uk/wp-
content/uploads/2020/05/FINAL-Best-Practice-in-Clinical-Audit-2020.pdf

Dissertation - 209043158 75



122.  Ashmore S, Ruthven T. HQIP. Using root cause analysis techniques in clinical audit
[Internet]. 2016. Available from:
http://www.clinicalauditsupport.com/download/patient-safety/resources/DocG.pdf

123. Nguyen KT, Diep BTT, Nguyen VDK, Van Lam H, Tran KQ, Tran NQ. A cross-sectional
study to evaluate diabetes management, control and complications in 1631 patients
with type 2 diabetes mellitus in Vietnam (DiabCare Asia). Int J Diabetes Dev Ctries. 2020
Mar 1;40(1):70-9.

124. Average human height by country. In: Wikipedia [Internet]. 2023 [cited 2023 Feb 8].
Available from:
https://en.wikipedia.org/w/index.php?title=Average_human_height_by_country&oldid
=1137676158

125. Dantas LF, Fleck JL, Cyrino Oliveira FL, Hamacher S. No-shows in appointment
scheduling - a systematic literature review. Health Policy. 2018 Apr;122(4):412-21.

126. Mosenzon O, Alguwaihes A, Leon JLA, Bayram F, Darmon P, Davis TME, et al.
CAPTURE: a multinational, cross-sectional study of cardiovascular disease prevalence in
adults with type 2 diabetes across 13 countries. Cardiovasc Diabetol. 2021 Jul
27;20(1):154.

127. Pottegard A, Andersen JH, Sgndergaard J, Thomsen RW, Vilsbgll T. Changes in the
use of glucose-lowering drugs: A Danish nationwide study. Diabetes Obesity
Metabolism. 2023 Jan 3;dom.14947.

128. American Diabetes Association Professional Practice Committee. 9. Pharmacologic
Approaches to Glycemic Treatment: Standards of Medical Care in Diabetes—2022.
Diabetes Care. 2021 Dec 16;45(Supplement_1):5S125-43.

129. Cheung A, Stukel TA, Alter DA, Glazier RH, Ling V, Wang X, et al. Primary Care
Physician Volume and Quality of Diabetes Care: A Population-Based Cohort Study. Ann
Intern Med. 2017 Feb 21;166(4):240-7.

130. Raci¢ M, Kusmuk S, Masié S, Risti¢ S, Ivkovi¢ N, Djukanovié L, et al. Quality of diabetes
care in family medicine practices in eastern Bosnia and Herzegovina. Prim Care
Diabetes. 2015 Apr;9(2):112-9.

131. Wong KW, Ho SY, Chao DVK. Quality of diabetes care in public primary care clinics in
Hong Kong. Fam Pract. 2012 Apr;29(2):196—202.

132. Shuval K, Linn S, Brezis M, Shadmi E, Green ML, Reis S. Association between primary
care physicians’ evidence-based medicine knowledge and quality of care. Int J Qual
Health Care. 2010 Feb;22(1):16-23.

Dissertation - 209043158 76



Appendices

Appendix 1 - Copyright permission from NHL

REQUEST FOR PERMISSIONS & Q. g
Darko, Daniel Osafo (Dr.) © 53 « & P
To: O rrockson@nyahomedical.com Thu 3/2/2023 9:48 AM
Dear Rita Rockson,

Trust this email finds you well. I am currently in the process of finalising my MSc Dissertation on Quality of Diabetes Care at Nyaho Medical
Centre, which I am shortly due to submit to the University of Leicester.
During my research, I came across the following - images of NMC and various satellites and the morbidity and mortality graphs for 2020 and would
like to request your permission to include them in my dissertation.
The University of Leicester may require my dissertation to be added to their password protected repository, dissertations@Leicester, which is
accessible to all University of Leicester staff and students.
I believe that the inclusion of these is integral to my dissertation and would therefore be extremely grateful if you could grant permission for me to
use these images in the manner detailed above. Naturally, I would fully reference your work and include any acknowledgement you deem
appropriate.
Please let me know if you require any further information, otherwise thank you in advance for your kind consideration.

Best wishes,

Daniel Osafo Darko MD, MGCPS(Fam Med)
Family Physician/Site Lead - NMC Accra Central
MSc Candidate - University of Leicester

&8 This sender rrockson@nyahomedical.com is from outside your organization. Block sender

Rita Rockson <rrockson@nyahomedical.com> S &S R
To: O Darko, Daniel Osafo (Dr,) Thu 3/2/2023 12:29 PM
Cc: O Agnes Emefa Essah <aessah@nyahomedical.com>; O Solomon Ackon <sackon@nyahomedical.com>

***CAUTION:*** This email was sent from an EXTERNAL source. Think before clicking links or opening attachments.
Dear Dr. Darko,

You are permitted to use the images requested for your dissertation.
We look forward to a copy of the final dissertation once you are done.
Best Wishes.

Rita Agyeiwaa Rockson

Corporate Affairs and Marketing Manager

Nyaho Medical Centre
233 501448885
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Appendix 2 — MeSH search strategy

Medline search done on 17" November 2022 - Final

Search terms used:

oan

e Quality of care or
e Clinical audit or

e Medical Audit or

e Standard of care or

e Diabet* or
e Diabetes Mellitus or
e Type 2 diabetes

AND
e Primary care or

e General practice*

(("Quality of care" OR "Clinical Audit" OR "Medical Audit" OR "Standard of Care") AND
("Diabet*" OR "Diabetes Mellitus" OR "Type 2 diabet*") AND ("Primary care" OR "General
Practice" OR "Family Medicine")
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5 https://pubmed.ncbi.nim.nih.gov/advanced/

m National Library of Medicine TR
National Center for Biotechnology Information
PubMed Advanced Search Builder Pubmed gov
User Guide

Filters applied: Humans, English, MEDLINE, Adult: 19+ years. Clear all

Add terms to the query box

All Fields s a search term ADD v
Show Index
Query box
4.
History and Search Details J, Download  {fi] Delete
Search Actions Details Query Results Time
#5 > Search: (("Quality of care" OR "Clinical Audit" OR "Medical 619 08:53:117
Audll" OR o' Cln" AND ilter]) AND
1) AND
AND (“Dhbet'“ OR "Dmbates Mellitus” OR "Typa 2 dmbc("'
AND ilter]) AND ine[Filter]) AND

) AND )] AND ("Primary care"
OR "General Fractuce" OR "Famlly Medicine"” AND
( ) AND 1) AND
AND (alladul([Fmer]))) Filters: Humans, English, MEDLINE,
Adult: 19+ years, from 1996 - 2022

#4 > Search: (("Quality of care" OR "Clinical Audit" OR "Medical 640 08:53:07
Audll" OR o' Care" AND ilter]) AND

1)
AND ("Dlabet"' OR "Dmbetss Mallutus" OR "Type 2 dlabat"'
AND i ,) AND i ) AND

) AN M) AND ("Primary care"
OR "General Prlctlce" OR "Famlly Medicine" AND
( ) AND 1) AND 1)
AND (alladult[Finer]))) Filters: Humans, English, MEDLINE,
Adult: 19+ years

#3 > Search: "Primary care" OR "General Practice" OR "Family 125,634 08:52:22
Medicine" Filters: Humans, English, MEDLINE, Adult: 19+ years

#2 > Search: "Diabet*" OR "Diabetes Mellitus" OR "Type 2 diabet*" 320,554 08:51:42
Filters: Humans, English, MEDLINE, Adult: 19+ years

# > Search: "Quality of care" OR "Clinical Audit" OR "Medical 35,007 08:50:43
Audit" OR "Standard of Care" Filters: Humans, English,
MEDLINE, Adult: 19+ years

Figure - Image from Pubmed showing the search strategy.
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Appendix 3 - NHL Public Health Division Lead Approval

SEEKING GOVERNANCE AND DATA PROTECTION APPROVAL hov &v
4 Laniel Usaro barko @ D I
« To: Afua Asomaning; Nii Lantei Wallace-Bruce Wed 10/19/2022 2:37 PM

Cc: Gerhard Ofori Amankwah

@ Dissertation proposal version... ., D DM Audit Data Collection for...
58 KB = 187ks

v

2 attachments (245 KB) & Save all to OneDrive - Nyaho Medical Centre {4 Download all

Dear Afua and Nii Lantei,

Hope this email finds you well. | am writing to request governance and data protection
approval for a clinical audit | want to carry out as part of my MSc Diabetes program. As you are
aware clinical audits are QI projects that do not require IRB approval. Kindly find attached a
copy of my proposal and data collection sheet for your review. | will be really glad to receive

feedback by 25 October so that | can meet the university deadline as well.
Thank you.

Regards,

Daniel Osafo Darko MD, MGCPS (Fam Med)
Specialist - Family Medicine / Site Lead - Accra Central Satellite Clinic

M: +233(0)50 6443274
E: ddarko@nyahomedical.com |

SEEKING GOVERNANCE AND DATA PROTECTION APPROVAL hav v
Nii Lantei Wallace-Bruce © & & & »
To: Daniel Osafo Darko Mon 10/31/2022 1:19 PM

Good afternoon Dr. Darko. Hope this email finds you well. Thank you for sending us your proposal.
After a thorough review of your proposal | have review comments/questions:
1. Kindly state in more detail how you plan on ensuring anonymity regarding the patient data you
plan on using
2. Any reason for not stating the sample size in your proposal?
3. With regards to objective one, can you specify which of the African Country guidelines you
intend to review
4. Please specify the reason for choosing the period of August to October 2022.

Kindly address these concerns as soon as possible. Aside the above questions and comments, this is a
well written proposal.
Thank you.
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SEEKING GOVERNANCE AND DATA PROTECTION APPROVAL bov &av ©

@ Daniel Osafo Darko © & &« « »~

To: Nii Lantei Wallace-Bruce Mon 10/31/2022 2:04 PM

Dear Dr Wallace-Bruce,

Grateful for your review and follow-up questions. Kindly find below my responses.

1. Data will be collected with the MRN without other specific identifiers like names and
telephone numbers. Once the data is verified for accuracy, the MRN number will be deleted
and data analysis will go ahead without any patient identifiers.

2. |l intend to review all patients who fall within my timeline and criteria, hence no need to
calculate sample size. An initial trial identified about 200 patients in all and that is a number |
can work with.

3. In my literature review, | have identified Kenya and South Africa and will review those. IDF
is much more international and their recommendations for primary care cuts across all
resource settings and will therefore be used.

4. This timeline allows the collection of very recent data and a good timeframe for identifying
adequate number of persons with T2DM for analysis. | will however review their records from

18t August, 2021-315t October, 2022.
Hope this helps.

Regards,

Daniel Osafo Darko MD, MGCPS (Fam Med)

o e . o= L e P o N4 R 4 owmes vae s

SEEKING GOVERNANCE AND DATA PROTECTION APPROVAL Vhov @av &
@ Nii Lantei Wallace-Bruce @ “ & ¥
To: Daniel Osafo Darko Mon 10/31/2022 2:49 PM

Thank you for the feedback. All my concerns have been adequately addressed.

Get Qutlook for iOS
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Appendix 4 - Nyaho Healthcare Limited IT Director Approval

'® Kofi Agyare chat Files Organization 2more v

7 November

07/11 7:30 am
IMPORTANT!

appreciate a response by COB 10th November 2022. Thank you

@ DM Audit Data Collection form.pdf

' Kofi Agyare 07/117:33 am @
®

Hi Daniel Osafo Darko -- doing excellently, thanks

Taking a look at this briefly, will let you know if | have any questions by COB.

Hi Kofi Agyare, hope you are doing well. | will be grateful if you could grant me approval to access and use NMC
data to complete my audit project for my MSc Diabetes program. | have already secured approval from public

health and in talks with Afua to complete the process. | have attached my proposal and data collection form for
your review(the method section is the most relevant for you). Unfortunately, | am hard-pressed for time and will

07/117:34 am

Grateful
’ Kofi Agyare 07/117:34 am
© What page is the method section on?
'@ Kofi Agyare cChat Files Organization 2 more + (= S &
07/11 7:35 am
3-6

' Kofi Agyare 07/117:36 am
© Ok

You mentioned you were attaching the proposal + data collection form but | can only see the form attachment

I'm sure the proposal will include more detail, to give this some context

07/11 7:36 am
My bad

@ Dissertation proposal version 4 pdf.pdf

' Kofi Agyare 07/117:40 am
© I'm fine with the methods mentioned, thanks

What | can ask the Serenity team to do is anonymise the data before providing it for your assessment, to further
reduce any risks associated with its provision
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’@ Kofi Agyare Chat Files Organization 2more v o &

07/117:42 am

Kofi Agyare  07/11/2022 7:41 am
What | can ask the Serenity team to do is anonymise the data
before providing it for your assessment, to further reduce any ris...

That will be difficult, because we will need to go into the EMR to pull some extra information on foot exam and other
details.

The plan is to delete the column with MRN numbers after data has been collected and validated before any analysis
will be done

07/117:50 am
| actually discussed the details with Chris earlier, awaiting approvals from the appropriate authorities at NMC. He
mentioned that he could get some but not all, he has not confirmed finally what he got though.

’ Kofi Agyare 07/11 7:51 am
©® Ok, understood

I'll actually bring Elikem Aflakpui (Biz Data Analyst) into this conversation to handle the request -- he'll advise on
best process

But this has my approval granted that names, emails, phone numbers (information that would be useful outside the
scope of the assignment) are removed from the data provided
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Appendix 5 — Medical Research Council Questionnaire.

18/10/2022, 07:25

Result - NOT Research

Go straight to content.

-

Research Health Research

& Medical m

Council Authority

To print your result with title and IRAS Project ID please enter
your details below:

Title of your research:

QUALITY OF CARE OF PEOPLE WITH TYPE 2 DIABETES

IN A PRIVATE FAMILY MEDICINE TRAINING FACILITY IN ACCRA,
GHANA: A CLINICAL AUDIT

IRAS Project ID (if available):
You selected:

« 'No’ - Are the participants in your study randomised to
different groups?

« 'No' - Does your study protocol demand changing treatment/
patient care from accepted standards for any of the patients
involved?

« 'No' - Are your findings going to be generalisable?

Your study would NOT be considered Research by the NHS.
You may still need other approvals.

Researchers requiring further advice (e.g. those not confident with
the outcome of this tool) should contact their R&D office or
sponsor in the first instance, or the HRA to discuss your study. If
contacting the HRA for advice, do this by sending an outline of the
project (maximum one page), summarising its purpose,
methodology, type of participant and planned location as well as a
copy of this results page and a summary of the aspects of the
decision(s) that you need further advice on to the HRA Queries
Line at Queries@hra.nhs.uk.

For more information please visit the Defining Research table.

Follow this link to start again.

Print This Page

NOTE: If using Internet Explorer please use browser print function.

About this tool Feedback Contact Glossary Accessibility

www.hra-decisiontools.org.uk/research/result7.html
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Appendix 6 - DM Audit Data Capture.url

11/02/2023, 21:31 AM Avdit A oo XoReynov dopr (Dvodr)

DM Audit Data Collection form
(Final)

Please review patient EMR Records from both Serenity and HIS and answer the following
questions as accurately as possible.

* Required

1. Patient ID/MR No

*

2. Sex *

O Male
O Female

3. Mode of payment *

O Cash
O Insurance
O Corporate account

O Not Available

TrTTe//gopu o o /oy Eofdsaty vioy £uR.oanE 2oy =ev-Y E&ony v=Odiixs A otXop & pouE=Swop& ooy s=deoy v&WB=t10Acii0g 02085 MBIy $9-A 451
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https://nyaho-my.sharepoint.com/:u:/r/personal/ddarko_nyahomedical_com/Documents/DM%20Audit%20Data%20collection/DM%20Audit%20Data%20Capture.url?csf=1&web=1&e=UXfxIl

Appendix 7 — Supplementary data

ABS VAW s 2 DM Audit Data Collection form Complete WIP

GOCE Insert Draw  Pagelayout Formulas Data Review View  Table 3+ Share

L) % p = munw mm 1441 M_ Auto-sum
I CaibriBody) * M v As Av = = _| & CpWapTetr General . i - g g =, mx ik p :
1 0. H & ¥ ¥ File
Paste BESTEE ULy v &, h JE=E'Z|E"E Merge&Centre © B v % ) %5 % Conditional Format Cel Insert  Delete  Format Sort&  Find &
v — Formatting as Table ~Styles % Clear ¥ Flier  Select
A .
X1 . e Most recent weight (kg).
A 1 [ L M N 0 3 a % 5 T u v W [ ¥ 1 M 8 K 0 g
1 ;i caremaisyat Atleast1 bleod pressure Atieast 18ody mass e Ateast 2 foot exae doc Semaking Hisory docum) Atleast 1 BUECRdocur AUUesst L UACR docume Atleast 1 ok estdocun Atlast 1 HbALE docum Al 10 Dit tonav Do et ent gt (kg recent BV (kg m: Mestrecent SEP{emmAg MestrecentD { Mestrecent HbAL () Mostrecent LDL (mimsl, Howmany HBA LG were MostrecentUA]
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5 55 Female 13 MedealOffcer family | Arport Man e Ho Ho Yes e Ho ves Yes [ Ho A0 Y Y] 26 H)
6 3 Mok 34 Medeal Officer fFamily | Aeport Man e ) ) Yes Yes Ho Ho Yes Yes Yes None; Y| 12N 2 MM
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8 18 Make 31 PryicanSpecalst _ ArportMan Yes ) ) Yes Yes ) Yo Yes to Mo None documentes; {10} 13 15 LA
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