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Abstract

The State health services of Mauritius are provided free to all 1.27 million inhabitants of the island. Despite so, successive surveys by the Ministry of
Health and Quality of Life have shown that diabetes remains a major public health threat to Mauritians. With 24% of the adult population affected
by (type 2 diabetes) T2D, our island is ranked amongst those countries with highest diabetes-related mortality, which emphasizes the need for
educating the population proper self-management of the disease. It is also evident that poor treatment adherence looms large. Patients with T2D under
conventional treatment often require multiple medications to achieve glycaemic control. This induces a significant pill burden when coupled with
co-morbid conditions associated to diabetes and deters adherence to treatment. Public health institutions in Mauritius support the usage of loose pills
for diabetes treatment as opposed to private institutions who promote the adoption of Fixed Dose Combination (FDC) therapy as a means to improve
treatment efficacy. A scaled-study was conducted to explore the efficiency and patients’ perspectives on FDC in the management of T2D. 65 patients
from the Diabetes and Vascular Health Centre were grouped according to their treatment regimen: FDC from start; switched to FDC from loose pills;
reverted to loose pills after trying FDC and loose pills treatment. Patients were interviewed and their clinical parameters recorded. Results showed that
67.7 % of patients were taking more than 7 pills a day to achieve glycaemic control, with only 30.8 % being made aware of possible FDC options by their
healthcare practitioner. 96.3% patients who were on loose pills expressed their willingness to shift to FDC if made available in public institutions. Overall
glycaemic control was better managed among the FDC group. Our findings concluded that the loose pill regime was indeed problematic for diabetics to
achieve optimal glycaemic control. FDC could be pivotal in improving their health outcomes, barriers such as communication of treatment availabilities,
financial constraints, shared decision-making and self-management training also need to be addressed.
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Introduction towards an intensification of medications with time to alleviate the

pancreatic stress induced to sustain a normal glycaemic index; as

Diabetes is one of many leading chronic diseases plaguing countries well as other co-morbidities leading to the initiation of polytherapy

around the world. Commonly considered as a complex heterogenous thereby increasing the complexity of medication [4]. Multifactorial

disease that is associated to the onset of a number of life-threatening medications for diabetes and related co-morbid conditions can involve

secondary complications such as cataract, chronic renal failure, up to 10 tablets or more per day, ultimately leading to pill burden over

cardiovascular diseases and neurovascular-related amputations- this time [5]

disease has catastrophic impacts on the quality of life of individuals
with uncontrolled diabetes [1]. According to the International Diabetes Despite T2DM being a progressive disease, patients can still live
Federation (IDF), 425 million people suffer from diabetes worldwide.
The island of Mauritius is ranked highest in the region of South East

Asia with an estimated 1 in every 4 Mauritian adults diagnosed with

long, high quality lives by properly managing the disease. At the root,
core management of T2DM includes healthy diet, exercise regimen
and correct use of medications as prescribed by a physician. However,

diabetes, representing a staggering prevalence rate of 24% [2]. Despite extent of adherence to treatment has a profound effect on glycaemic

being preventable, type 2 diabetes mellitus (T2DM) accounts for the
vast majority of cases. The numerous pathways altered by the onset

control. Behaviours related to treatment adherence and compliance
are essential recommendations, where adherence can be measured

of T2DM partly justifies the multiple therapeutic agents required as the proportion of patients taking 280% of their prescribed

over time for to achieve glycaemic control. Indicators such as Fasting medications [6]. It is also agreed to be elemental in lowering the risks

Blood Sugar (FBS) levels capped at 7.8mmol/L and glycosylated
haemoglobin levels (HbAIC) of less than 7.0% are representative
of effective treatment and proper glycaemic control [3]. The natural
history of T2DM, being a progressive condition, precipitates a shift
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of microvascular and macrovascular complications and mitigating or
delaying at most the onset of polypharmacy [7].

Poor adherence is reflected in various ways including non-
initiation of therapy, self-reduction of prescribed medication dosage,
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non-completion of the medication course among others [8]. On
a global scale, poor adherence is shown to impact more than 50%
patients, translating to increased morbidity rates, financial burdens
and polypharmacy [9, 10]. This can be further supported by systemic
reviews which report significant declines in the mean dose-taking
compliance when number of daily doses increase [11, 12]. Aside
from the profound effect of complexity of treatment on adherence,
there do exist several other factors that act as co-determinant in the
precipitation of poor adherence. Psychological factors inclusive of poor
social support and mental health, health literacy status and general
attitude towards effectiveness of treatments based on past experiences
from other therapeutic interventions may act as mediators of poor
adherence [13]. Those factors related to the healthcare system, such
as consultation timing limitations, patient-physician interaction and
provision of care by multiple physicians among others should not be
dismissed [14].

The impacts of poor adherence are extensive, such as medical
readmissions [15] and the onset of clinical inertia; a detrimental
behavioural characteristic exhibited by a proportion of healthcare
professionals, which is also prevalent in T2DM patients with poor
adherence [16, 17, 18]. It should be fair to mention that patients
with suboptimal health literacy and less engaged towards treatment
practices are affected by delays in treatment escalation, consequential
effect of physician-mediated clinical inertia [19]. The most obvious and
effective remedial actions to address poor adherence primarily revolve
around decreasing polypharmacy to simplify medication regimen and
pill burden [11]. As such, the development of dual therapies in the
form of loose-pill combination therapy or fixed-dose combination
(FDC) therapy has proved to be quite effective in promoting
adherence in T2DM patients. Patients who either switched from co-
administered dual therapy to FDC or from glyburide or metformin
monotherapy to FDC were more adherent to [20, 21]. This therapeutic
alternative has also showed promising results in helping newly
diagnosed T2DM patients in achieving optimal HbAlc glycaemic
targets of < 7.0%, which would not be feasible with a single oral agent
[22, 23]. Practitioners unanimously agree that the current treatment
regimen of loose pills is scant of achieving good blood sugar control
to ward off secondary health complications. The advantages of FDC
as reviewed by Vijayakumar et al. [20] are found to be multi-tiered,
ranging from better tolerability and bio-availability, to decreased
medical expenditure and less discomfort associated with swallowing
multiple tablets over single ones. However, in the real-world setting,
the percentage of patients adopting FDC is actually quite low. In
Mauritius, the public health sector remains one of the major sources
for the supply of diabetes medication, but FDC is currently not offered
as part of the ‘free treatment’ plan, so overall diabetes management is
still observed to be ‘moderately poor’ amongst adults diagnosed with
T2DM [24]. The present study aims at exploring patients’ perspectives
on FDC therapy in the management of T2DM and to understand the
gap in treatment practice within the public health care setting which
seems to be limiting the progressive decline of uncontrolled glycaemic

control across the T2DM population in Mauritius.
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Materials and Methods

Study settings

A total of 65 patients attending the Diabetes and Vascular Health
Centre were earmarked to participate in this study. Medical records,
i.e. case-sheets of patients who are on fixed-dose combination therapy
and standard medication, were accessed. Inclusion criteria was:
patients clinically diagnosed with T2DM, 18 years old and above,
on at least two classes of oral hypoglycaemic agents or on fixed-dose
combination tablets. Patients who either suffered from type 1 diabetes
mellitus or gestational diabetes, as well as those on insulin therapy or
less than two classes of oral hypoglycaemic agents as separate pills were
automatically excluded. The participants were segmented into four
groups according to their current and previous treatments: Group A
- on FDC since start of treatment; Group B - switched from separate
pills to FDC during treatment; Group C - on separate pills since start
of treatment; and Group D - on FDC for a short time before reverting
to separate pills (Figure 1). A non-probabilistic sampling strategy
was used for Group A, B, and D, while participants from group C
were chosen based on their adherence to clinical appointments and
willingness to participate.

Data Collection & Analysis

Using a mixed-method strategy, a pre-tested, self-designed
questionnaire consisting of five sections inclusive of the patients
biodata, medical history and clinical parameters, compliance to
diabetes management, attitudes towards medications, knowledge
and attitudes to fixed-dose combination therapy was administered
individually. A focus group was conducted to probe into potential
existing issues with the current treatments and fixed dose combination
tablets. Data was analysed using SPSS (v 23.0) using Pearson’s chi-
squared test and Mann-Whitney U-test to measure group-based
differences for non-parametric values. The level of significance was
setat P < 0.05.

Reliability

Reliability within each dimension was tested factoring subjectivity
and masked responses given that the data was collected by the
healthcare professionals involved in their treatment. The following
values were recorded: Compliance, a = 0.496; Attitude to medication,
a = 0.410; and knowledge and attitude to FDC, a = 0.577. The mean
inter-item correlation per dimension was calculated and found to be
within the range of 0.2-0.4 deemed to produce an optimal level of
homogeneity [25].

Ethics

Ethical clearance for this study was granted by the Ministry of
Health and Quality of Life (#MHC/CT/NETH/OZM).

Results

Population demographics and current health status

The sample population consisted of a higher percentage of male
patients (male vs female: 52.3% vs 47.7%) from all the 4 groups.
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An exception was noted for Group B, i.e. patients who shifted from
loose pills to FDC, as a higher number of female patients were more
willing to transition to a new therapeutic method compared to males
(female vs male: 59.3% vs 40.7%). A low employment status (33%)
and high literacy rate (83.3%) was observed in Group A as opposed
to Group B whereby 55.5% were actively employed and contrastingly
were from a basic educational background (63% at a primary level)
(Table 1). Findings also reported a shift towards FDC occurring
towards the later stages of life, with 77.7% patients above the age of
50 years under such treatment. Clinical parameters showed some
common traits across groups such as Body Mass Index (BMI) of
approximately 40-67% patients categorized as overweight. Patients
who were on FDC since the start of treatment or shifted to FDC mid

treatment had a better blood pressure profile with 63-68% achieving a
ratio of less than 140/90 mmHg, as opposed to those still on separate
pills therapy (Table 2). These findings were further supported by the
strong association (Cramer’s V = 0.322) between treatment type and
the blood pressure profile (X2(6) = 13.52, p < 0.05); and the clear
difference between patients on or who shifted to FDC versus patients
on separate pills (Group A vs Group C, 56.00 vs 505.00, U = 35.00, p
=0.02; Group B vs Group C, 565.00 vs 920.00, U = 187.00, p = 0.001);
results confirming a higher blood pressure profile among patients on
conventional treatment, i.e. separate pills. Other clinical parameters
such as serum cholesterol and creatinine were not affected by the
treatment methods given the relatively similar levels across the groups.

Participants

Fixed-dose combination
therapy

Separate pills
therapy

Group B (n=27)

Shafted from
separate pills to
fized-doze therapy
during treatment
Course

Group A (n=06)
On fized-dose

combination therapy

stice beginning of
treatment

Group D (n=5)
Tred fized-dose
combination therapy
for some times before
switching hack to
separate pills therapy

Group C (n=27)
On separate pills
therapy since

beginning of
treatment

Figure 1. Grouping of participants based on previous and on-going diabetic treatment plan.

Glycaemic index across and within treatment groups

44.6% of the patients had a long history of diabetes, i.e. more than
10 years. Analysis of their current glycemic parameters revealed a
potentially higher proportion of patients from Group A and B with
fasting blood sugar (FBS) levels of less than 7 mmol/L, however, no
concrete association was distinguished between the treatment group
and their immediate glycemic index which could be accounted by
66 -78% patients having an FBS level of less than 8.4 mmol/L across
the different groups (Figure 2A). The glycemic index within group B
showed a strong association (Cramer’s V = 0.451) with respect to FBS
levels and treatment stage, i.e. prior to and after switching to FDC
(X2(3) = 10.991, P < 0.05). Non-parametric paired Wilcoxon Signed
Ranks test showed improved FBS levels post-FDC treatment switch
with 17 patients scoring better after resorting to FDC therapy (Z =
-3.570, P < 0.001) (Figure 2A). Although similar associations were not
drawn for HbAlc levels (P = 0.093), related findings were observed
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when comparing the HbAlc levels pre and post FDC treatment switch
(Z =-3.441, P = 0.001) advocating the efficiency of FDC treatment on
the net amelioration of glycemic parameters (Figure 2B).

Pill burden, complexity of treatment and adherence to
medication

As detailed in Table 3, 67.7% of patients were taking more than 7
pills a day, while 24.6 % were on both oral hypoglycemic agents and
insulin therapy. The majority patients from group C had a higher daily
pill intake for diabetes and associated diseases (85.2%) as compared to
group A (33.3%) and B (51.9%) supporting the association between
treatment group and total number of prescribed medications (X2(6)
= 18.229, p < 0.001) (Table 3). Patients from Group A reported to
have never missed their diabetic medication compared to group
B (85.5%) and group C (77.8%) who admitted to have missed their
diabetes medications more than 3 times.. The data strongly supported
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the association between increasing treatment complexity across the
groups and number of pills remaining (X2(9) = 19.048, P < 0.05);
with higher number of pills remaining for group C versus B patients
(918.50 vs 566.50; U = 188.50, P < 0.01). Prime cause was confusion
due to increased number of pills to be taken (Figure 3). Other listed
justifications such as forgetting to take pills, need help at home to take
pills, taking pills over time become more difficult, feel taking too many
medications, feeling anxious when having to take pills, deliberately
omitting pills, portioning or taking extra medication did not seem to
differ much in terms of behavioral attitudes across groups. However,
in terms of monthly pill renewal, no marked discrepancies were
found between the 4 groups (X2(3) = 3.08, P > 0.05), as all patients
from were regular on their medication renewal. Moreover, since
92.3 % of patients also suffered from other associated diseases (50
patients with co-existing hypertension and 39 patients suffering from
dyslipidemia), the ability to distinguish and map the different classes
of medication to the treating disease was assessed. Results showed a
near significant association between those two dimensions (X2(2) =
5.32, P =0.07) with group C having a handicap in terms of medication
mapping as compared to group B (820.50 vs 664.50; U = 286.50, P <
0.05). This supports the claim that FDC indeed decreases complexity
of treatment in general.

Table 1. Demographic profile of study participants (N = 65).

Gender Group A Group B Group C Group D
Male 66.7% 40.7% 55.6% 80%
Female 33.3% 59.3% 44.4% 20%
Age
<40 years - 7.4% - -
40-49 years - 14.8% 14.8% -
50-59 years 50% 29.6% 25.9% 60%
>60 years 50% 48.1% 59.3% 40%
Occupation
Employed 33.3% 18.5% 29.6% 40%
Self-employed - 14.8% 25.9% 40%
Housewife 16.7% 22.2% 18.5% -
Retired 33.3% 29.6% 25.9% -
Not employed 16.7% 14.8% - 20%
Education level
None 16.7% 7.4% 18.5% -
Primary - 37% 63% 40%
Secondary 33.3% 40.7% 18.5% 20%
Tertiary 50% 14.8% - 40%

Group A — on FDC since start of treatment; Group B — switched from separate pills to
FDC during treatment; Group C — on separate pills since start of treatment; and Group
D — on FDC for a short time before reverting to separate pills
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Table 2. Health Status of study participants (N = 65)

Clinical Parameters Group A | Group B | Group C | Group D
BMI (Kg/m?)
Normal 16.7% 44.4% 18.5% 20%
Overweight 66.7% 40.7% 40.7% 60%
Obese 16.7% 14.8% 40.7% 20%
Blood Pressure (mmHg)

< 140/90 66.7% 63% 22.2% 40%
140-159/90-99 33.3% 29.6% 40.7% 40%
160-179/100-109 - 7.4% 37% 20%
>180/110 - - - -

Serum Total Cholesterol (mmol/L)

<45 66.7% 66.7% 63% 60%

>4.5 33.3% 33.3% 37% 40%

Serum Creatinine (umol/L)

<124 100% 96.3% 96.3% 100%

=124 - 3.7% 3.7% -

Group A - on FDC since start of treatment; Group B — switched from separate pills
to FDC during treatment; Group C - on separate pills since start of treatment; and
Group D - on FDC for a short time before reverting to separate pills

Table 3. Diabetes and associated diseases’ medication profile.

Classes of oral diabetes Ermma, ErD EmmE || G

medications

2 classes 50% 59.3% 100% 80%
3 classes 50% 40.7% - -
4 classes - - - 20%

Number of diabetes pills/day

1-3 pills 66.7% 55.6% 7.4% 20%
4-6 pills 33.3% 333 29.6% 80%
7-9 pills - 11.1 63% -
10-12 pills - - - -

Total number of pills/ day

1-3 pills 33.3% 7.4% - -
4-6 pills 33.3% 40.7% 14.8% -
> 17 pills 33.3% 51.9% 85.2% 100%

Group A — on FDC since start of treatment; Group B — switched from separate pills to
FDC during treatment; Group C — on separate pills since start of treatment; and Group
D —on FDC for a short time before reverting to separate pills
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Figure 2. (A) Fasting blood sugar (FBS) levels (B) HbAlc levels recorded in patients who shifted to fixed dose combination (FDC) from separate pills.
(Solid line — current levels recorded, Dotted lines — levels measured prior to FDC switch)
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Figure 3. Perception of pill burden across treatment groups

N, never; R, rarely; S, sometimes; and A, always. P<0.05. Group A — on FDC since start of treatment; Group B — switched from separate pills to FDC
during treatment; Group C — on separate pills since start of treatment; and Group D — on FDC for a short time before reverting to separate pills
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Adherence to general diabetes recommendations

44% of patients from group B acquired their diabetes medication
both from private and public medical facilities. However, the public
sector remains one of the major sources for diabetes medication supply
in Mauritius. 90.8% of patients stated that they had received counselling
and explanation on how and when to take their medications. 40% of
patients from groups C and D also admitted to having missed their
appointment with the healthcare practitioner. Of concern, 66.7%
from group C did not have access to a glucometer to monitor their
glucose levels at regular intervals, thus heavily depended on public
health services (Table 4). With respect to lifestyle choices 40-70% of
patients indulged in unhealthy eating behavior, which reflects a lack of
stringency with respect to their dieting habits.

Table 4. Lifestyle and health check status among diabetes patients under different
treatment.

Group A Group B Grgup Gr]t;up
Practising Exercise 66.7% 81.5% 70.4% 60%
;:;‘;’;fu”ﬁi"”he“”hy 44.4% 444% | 457% | 66.70%
Patients compliant
to medication intake 100% 88.9% 74.1% 80%
instructions
Patients missing/delaying o o o "
their appointment with HCP 0% H.1% 18.5% 40%
Patients renewing their o o o o
medications on time 100% 96.3% 96.3% 80%
Patients attending for
diabetic retinopathy 83.3% 100% 77.8% 100%
screening
Patients attending for 66.7% 852% | 704% 80%
diabetic foot screening
Pati using a gluc 100% 85.2% 33.3% 60%

Group A — on FDC since start of treatment; Group B — switched from separate pills to
FDC during treatment; Group C — on separate pills since start of treatment; and Group
D — on FDC for a short time before reverting to separate pills

Attitude and barriers towards adoption of FDC

Only 30.8 % of patients were aware that 2 or more active
medication ingredients may be present in a single pill, whereas only
54.6% were aware that FDC therapy consisted of two active diabetes
medications. 84.6 % of patients agreed that FDC was important to
decrease pill burden, with patients from group C and D expressing
their willingness to move to FDC if made available in the public health
care sector (96.3 and 80% respectively). Cost, on the other hand, was
believed to be the most common drawback for using FDC (Figure 4).

Discussion

Impact of treatment type on systemic clinical parameters

While no association was depicted among clinical parameters
such as BMI, serum creatinine and serum total cholesterol, across
the treatment groups, blood pressure (BP) control significantly
differed for patients who were on FDC versus those on separate
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pills, aligning with studies which have demonstrated a better blood
pressure control in T2DM patients under anti-hypertensive and anti-
diabetic FDC treatment [26]. 77.7% of patients on loose pills in our
study were affected by high BP, which would warrant the use of FDC
therapy targeting both their diabetic and hypertensive pathologies
to ameliorate their health status as recommended by the American
Diabetes Association [27]. Pathology-specific FDC treatment appears
to play a vital role in managing T2DM to reach the ultimate target of
achieving a blood pressure of < 140/90 mmHg among those patients.
Among other health status determinants, a closer examination of
BMI across groups revealed an obesity index of 40% vs. 14.8% among
participants on separate pills and FDC respectively. Majority of
patients (92.3%) had associated conditions, mainly hypertension and
dyslipidemia, reflecting the long years, i.e. more than 10 years with
a diabetic condition and supporting the notion of augmented risk
of developing comorbid conditions with increased disease duration
[28]. Interestingly, BMI adds to the equation whereby increase in
BMI heightens the prevalence rate of hypertension, diabetes, and
dyslipidemia [29, 30], validating the measures of those clinical
parameters in the assessment of T2DM and treatment strategies.
Restoring normal BMI through exercise and diet has been proved
to positively contribute to the control of glycaemic index and lipid
profile [31, 32]. The present study did not overlook the eating and
exercising habits of the participants. Overall, a week prior to the study,
44.6 % participants used sugar, 60 % took some forms of sweet and
35.4 % had soft drinks, which shows the poor compliance in to dietary
recommendations in accordance with other studies [33] and which
may attributed to the perception of diet as a burden [34]. Therefore,
modifying behavioural attitude towards clinically recommended
lifestyle habits and treatment options may prove to enhance diabetic

control.
better

understanding

of medications
20

Costly 15 less burdensome
10
0 \\(
More side- K )
effects easier to take
._;.
Difficult to better diabetes
titrate dosage control

Figure 4. Attitudes and barriers towards adoption of fixed dose therapy amongst
participants (N = 65)
FDC as a measure to improve glycaemic index in T2DM
patients

No significant differences were recorded with respect to

glycaemic index across the groups However; probing further into
group B (patients who shifted from separate pills to FDC) a major
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improvement was depicted in their FBS and HbAlc levels, which is
in line with findings of Thayer et al. [35] who a reported decrease
in HbAlc levels following a swap from mono-therapeutic agents to
a rosiglitazone/glimepiride FDC treatment. Similarly, Raskin et al.
[36] demonstrated the ability of coupling repaglinide/metformin as
an FDC regimen to induce a more rapid decrease in HbAlc levels,
as opposed to monotherapy. The present findings are in support of
such clinical studies which claim that lower doses of 2 agents in fixed
combinations may offer greater efficacy in combination, at the same
time reducing the risk of adverse events that may occur with higher
doses of monotherapy [37].

Conventional therapies and failure to adhere to medication
and general recommendations

Medication adherence is closely related to the drug regimen of the
patients. The progressive nature of T2DM and its potent role in the
generation of non-communicable diseases [38], increases by default
the treatment spectrum to encompass the associated complications.
A staggering 70% of patients in the present study were on more than
7 pills for diabetes and comorbid disease regulation. Pill burden is
a major thorn in keeping T2DM treatment on track. A 5-year study
on the change in medication profile after onset of diabetes, revealed
an increase in pills targeting the cardinal comorbidities such as
hypertension and dyslipidemia. Comparative analysis of the 4
treatment groups identified the following drawbacks whilst on loose
pill therapy: difficulty in preparing doses, extended time taken to
medicate, accidental mixing tablets/doses, as well as the overall cost
of medication [39, 40, 41, 8], compared to those of FDC, the latter
who were more rigid on their treatment schedule and pills intake.
Moreover, compared to groups A and D, a significantly proportion
of patients from group C had pills remaining when at the time of
their next appointment, implying the notion of pill burden and non-
compliance majorly associated to conventional therapies. Studies by
up-titration, a core process in monotherapy, is streamlined or reduced
in FDC, positively impacting the effects of pill burden as well as
decreasing the adverse effects prevailing from high up-titrated doses
of anti-diabetic agents [42].

Lifestyle factors play a critical role in the pre-disposition and
management of T2DM. Considering the recommendations of the
American Diabetes Association [27], a diet consisting of food with low
glycaemic load and reduced sugar levels achieves better FBS control.
Additionally, diet plans inclusive of high—unsaturated/low-saturated
fat diet [43], low-glycaemic index diet [44], and low-carbohydrate
ketogenic diets [45] have proved to be effective in normalizing the
glycaemic index of T2DM patients. Physical activity routines including
high-intensity progressive resistance training, and its modified version
with coupled high-protein diet have been found to be effective in
weight loss and improvements in glycaemic parameters [46, 47]. Our
study showed that majority participants across all treatment groups
were non-compliant with the recommendations as indicated by a
meagre 26% engaged in physical activity for more than 3 times a week;
and 50% with poor dieting habits. This could potentially be attributed
to the lack of self-management know-how and unstimulated interests
in self-care strategies, warranting better educational frameworks to be
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implemented in Mauritius to help improve lifestyle decisions amongst
diabetics [48].

Knowledge, benefits and barriers to FDC: Patients’
perspective

Health literacy has a great impact on adherence and severity
of illness perception such that low and moderate literacy among
patients augments the perception of diabetes or co-morbid illnesses
as ‘threatening’ which impairs medical adherence. The present data
does not significantly point to perceptions of similar nature, but,
30-40% of patients from group B and C were in agreement of the
stated perception. Therefore, the suggested role of health literacy as
a protective factor in terms of medical adherence may be dependent
on socio-economic status of the patients. A study by Powell et al. [49]
explored and demonstrated the detrimental impacts of poor health
literacy on declining glycaemic control. Our data showed similar
results in terms of knowledge of FDC amongst group C patients, where
only 7% aware of the existence of FDC. Modality of drug functions
were not well spread among patients given that only 55% of patients
on FDC were aware of its mechanism of action with a combination of
two active ingredients. Poor knowledge of FDC could be attributed to
a lack of knowledge about diabetes, public policies and availability of
medication in public institutions; and clinical inertia [50, 51, 52]. In
Mauritius, FDC is not part of the welfare programme, hence it cannot
be prescribed by public health care professionals to T2DM patients.
Such public policy matters are also of concern in countries such as
Canada [53]. Clinical inertia, on the other hand, has developed into
a prominent issue in the regulation of glycaemic index among T2DM
patients and justifications for such stagnancy in treatment have been
tossed between the patient and clinician. A fundamental approach
towards reducing clinical inertia revolves around the education
and continuous training of clinicians to be up-to-date with modern
pharmaceutical agents and treatment strategies available for the
betterment of the T2DM patients [54, 55].

A pertinent finding from this study was the impact FDC on the
quality of life (QOL) of patients, specifically with respect to mental
health. Patients from group A were not anxious during medication
time as opposed to patients from group C, reports which corroborate
data from Heckbert et al. [56] highlighting the association between
patients with uncontrolled HbA1c levels and depression. Identification
of psychosocial determinants which may exacerbate poor glycaemic
control and adherence is important during the early stages of diabetes
diagnosis as progression of disease and its associated treatment
intensification may lead to a perception of failure in the day-to-
day management of diabetes further demotivating the patient [57].
Treating mental health irregularities may also prove to be beneficial
in strengthening the sustenance of healthy lifestyle habits in T2DM
[58], hence the decrease in anxiety which is mediated by FDC appears
to be a good indicator of the functionality of this therapeutic method
on patients’ QoL.

FDC - cost implication of lifelong treatment

In the present study, cost was cited as being the prime justification
for reverting back to separate pills therapy in group D patients. This was
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further supported by the fact that 25% of patients were complementing
medications received in the public sector with medications bought
from private pharmacies leading to drug wastage and mediated by the
inability of the welfare programme and insurance policies to cover the
FDC pills. T2DM patients have high medical costs, averaging $14, 000
as a result of the direct and indirect costs associated to the treatment
of diabetes and its co-morbid conditions [59]. Similarly, Indian
patients on loose pills therapy spend a monthly average of 216 rupees
which roughly amounts to the cost of one FDC pill [60]- a situation
which is replicated in Mauritius given that this type of treatment is
not covered by the healthcare welfare; further endorsing an in-depth
situational analysis and revamping of the medical coverage and
treatment availability in the public sector. The call for a review of the
anti-diabetic medication dispensing programme is further warranted
given that FDC-associated costs are reported to be the inverse to what
is claimed by the National Institute for Health and Clinical Excellence,
with a yearly expenditure of approximately $1600 on FDC vs. $1900
on separate pills [61, 62]. Interestingly, many FCD respondents who
mentioned that the pill strength was too high, which is relevant
given the inflexibility of FDC and tailoring of dosage to individual
characteristics inclusive of demographics and pharmacogenetics [63].

Conclusion

Our findings contribute to the scarcity of information pertaining
to the patients’ outlook on T2DM treatment with emphasis on fixed
dose combination therapy in Mauritius. Although being a welfare state
which provides health care services free of charge, our findings have
highlighted the consensus that medications from the public hospitals
in the form of loose pills are burdensome, resulting in ineffective
diabetes and co-morbidity management. Moreover, the relevance of
patient empowerment in doctor-patient consultations should not be
overlooked when challenged with finding solutions to reduce global
incidence of hyperglycemia and adverse effects in dual therapy with
individual components.
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