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Abstract

The escalating prevalence of non-communicable diseases (NCD) presents a concern in Mauritius. These diseases, caused by
many factors, reflect the social, economic and environmental conditions within which people live and work. Type 2 diabetes
mellitus, hypertension and obesity are the most prevalent among Mauritian adults. Within the framework of a comprehensive
systems approach aiming at addressing the social determinants of health, there is a need for customised strategies for both
management and prevention of non-communicable diseases. One such example is exercise referral. Exercise referral schemes
(ERS) represent an emerging tool for helping people become more physically active and healthier. Evidence of their effective-
ness is equivocal and lacks contextual insight into their value in a Mauritian context. Hence, this study serves to bridge this
gap. We report the outcomes of a 20-week ERS. Two hundred sixty consenting adults recruited from Area Health Centres
(AHC) and Mediclinic’s around Mauritius were assigned to one of two groups: intervention group (ERS + guidance and sup-
port by exercise referral consultant) or control group (exercise ‘advice’ from a general practitioner). Body mass index (BMI),
grip strength, waist circumference, fasting blood sugar (FBS), HbA Ic, lipid profile and blood pressure were measured at week
0, 10 and 20. This quasi-experimental longitudinal study successfully demonstrated improvements in parameters associated
with risk factors for coronary heart disease, particularly among women in the intervention group. Significant reductions in
weight, waist circumference, FBS and BMI at week 10 and 20 were noted. A less pronounced decline in parameters was
observed in men, except for waist circumference, which reached near significance (p =0.076). Using female participants as
a primary focal point, this study supports the notion of exercise referral as part of a holistic treatment plan to control NCDs.
We advocate future ERS initiatives prioritise a patient-centred comprehensive approach in design and implementation to
ensure successful outcomes.

Keywords Exercise referral scheme - Non-communicable diseases - Exercise prescription - Mauritian adults - Diabetes -
Hypertension - Obesity - Cardiovascular diseases - Dyslipidaemia
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Introduction

Considered to be a global health concern, physical inactiv-
ity has been linked to a multitude of chronic and debilitat-
ing disorders ranging from cardiovascular disease, obesity,
type 2 diabetes mellitus, stroke and musculoskeletal disor-
ders (Saunders et al. 2020; Liang et al. 2022; Cavallo et al.
2022). The high prevalence of non-communicable diseases
(NCDs) is attributed to various lifestyle risk factors that
reflect the social, economic and environmental determi-
nants of health. Promoting universal wellbeing and miti-
gating social disparities form the core objectives of public
health initiatives. These initiatives necessitate a compre-
hensive strategy to address lifestyle modifications such
as smoking cessation, better eating habits and improved
physical activity. However, conveying the imperative of
such changes poses a tremendous task, demanding a sys-
tems-based approach and a concerted multisectoral effort
to instil awareness and understanding amongst the public.
As with many other middle-income countries, Mauritius
is facing a major health crisis, where the number of NCDs
is rising significantly annually. A recent survey conducted
by the Ministry of Health and Wellness found that 19.9%
of adults aged 25-74 in Mauritius have type 2 diabetes.
Mauritius ranks highest in the region of Africa for type
2 diabetes and 12th on the global stand (International
Diabetes Federation (IDF) Diabetes Atlas 2021). While
27.2% of the population suffer from hypertension. Despite
government-funded healthcare, 49.9% of population still
grapple with elevated blood pressure. Furthermore, 68.6%
of men and 75.4% of women are classified as overweight
or obese (The Mauritius-Non-Communicable-Diseases-
Survey 2021). These statistics indicate a significant gap
in effective NCD management.

On average, only 28% of adults globally are physically
active (World Health Organization 2022). Lack of exercise
and physical activity are recognised to be critical con-
tributors to this scenario of ineffective NCD management.
The implications of a sedentary lifestyle affect not only
individual physical health but transcends beyond health
dimensions to geographical, socioeconomic and cultural
boundaries, affecting populations worldwide. Only 23%
of adults in Mauritius meet the recommended 150 min/
week (National Sport and Physical Activity Policy for the
Republic of Mauritius 2018). Concerted efforts advocating
integration of regular physical activity into daily routines
have been endorsed and is supported by evidence. Stud-
ies, including those by Hakami et al. (2023), Gonzalez
et al. (2017) and Reiner et al. (2013), demonstrate the
pivotal role of regular exercise in mitigating the risk of
NCD occurrence and elevating the overall quality of life.
The consequences of physical inactivity have now become
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a shared responsibility that extends across multiple sec-
tors requiring collaborative action, continued support and
commitment from governments, communities, healthcare
providers and individuals alike, for a lasting impact on
global health to be achieved (Gelius et al. 2020; WHO
2018). With support from the Commonwealth, Mauri-
tius has created a National Active Mauritius Framework
which allows sports to meaningfully contribute to the UN
Sustainable Development Goal for social cohesion, eco-
nomic development and health (SDG 3.4)—a reduction
of premature mortality from NCDs (The Commonwealth
2018). The policy that emerged from this framework has
chartered a pathway for capacity building and empower-
ment of the medical sector to consider prescribing exercise
and physical activity as a means of addressing this goal by
2028 (Active Mauritius 2019; National Sport and Physical
Activity Policy for the Republic of Mauritius 2018; The
Mauritius-Non-Communicable-Diseases-Survey 2021);
however, the efficiency of such measure in the local con-
text remained unexplored.

Contrastingly, proactive initiatives within primary health
care settings of developed nations such as the United King-
dom, Australia, Canada and the US have implemented exer-
cise referral schemes (ERS) (also known as physical activity
on prescription) for several years. These public health initia-
tives aim to improve the health outcomes of sedentary indi-
viduals at risk or dealing with NCDs. With the involvement
of a general practitioner, nurse, physiotherapist or specialist,
medium to high-risk patients can be referred to a tailored
exercise programme for a duration of 10 to 15 weeks (Wade
et al. 2020). Rowley et al. (2018) report significantly better
outcomes in patients subjected to ERS that last 16 weeks or
more. A plethora of compelling evidence exists document-
ing the positive impacts of physical activity and exercise on
pain reduction, blood pressure and resting heart rate, lipid
levels, fitness and reduced depression and anxiety levels
(Gibbs et al. 2021; Cashin et al. 2022; Tomlinson-Perez et al.
2022; Zampogna et al. 2020). The concept of chronic disease
management with structured and guided physical activity
is advocated to be a sustainable adjunct to treatment plans,
intending to reduce the burden on national healthcare sys-
tems. ERS are advantageous to those with limited access to
clinical environments and transport while catering to those
with little to no access to specialized equipment through
the flexibility of activities such as group exercise classes,
walking groups and swimming, among others. Such schemes
are observed to be more successful when they offer exercise
variations and consistent motivational support (Stathi et al.
2004). However, many researchers agree that literature on
measurable health outcomes of ERS is scanty. Findings by
O’Brien et al. (O’Brien et al. 2021) advocate for recom-
mendations to focus on harmonizing ERS reporting and
the integration of post ERS-evaluations. A comprehensive
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understanding of behavioural changes exhibited by partici-
pants is deemed crucial for designing effective ERS that
encourage long-term adoption of physical activity. Hence,
the need for an international policy (WHO 2018) to help
drive capability and capacity across the system by educat-
ing healthcare professionals on the availability of these pro-
grammes. This would also enable the use of a standardized
implementation method, potentially improving the overall
health and wellbeing of the population (National Institute
For Health and Care Excellence (NICE) 2014).

Mauritius has achieved a significant milestone by becom-
ing the first African nation to integrate indicators within
its national monitoring and evaluation system, facilitating
the quantification of diverse domains in which sports has a
positive impact (National Action Plan on Physical Activity
2011-2014). This positions the health and medical sectors as
primary beneficiaries of this initiative. The Commonwealth
report that 57% of Mauritians desire to become more physi-
cally active (The Commonwealth 2019). Studies such as the
work by Garcia et al. (Garcia et al. 2022) shed light on the
numerous barriers that impede individual attendance, adher-
ence and motivation levels. Regardless of the type of incen-
tives offered to participants, one-on-one interactions and the
presence of qualified physical activity counselling appear to
be motivating solid influencers. This underscores the piv-
otal role of qualified exercise referral instructors as a key
determinant in the success of an ERS (O’Brien et al. 2021).

All government policies must be grounded in evidence-
based best practices. Unfortunately, there is a dearth of
evidence supporting the effectiveness of exercise referral
schemes in addressing NCDs in the African region. As a
result, a 20-week study was designed with the main objec-
tives to determine the efficacy of an exercise referral scheme
based on the changes of physical and physiological param-
eters at three distinct time points over a 20-week duration;
and evaluate the relevance of ERS amongst participants as
a means to overcome sedentary lifestyles. This study is the
first of its kind in Mauritius. The outcomes will furnish criti-
cal input into the future design, implementation and refine-
ment of evidence-based initiatives tailored to the specific
needs and challenges of the Mauritian population as part
of a broader policy agenda. The implications of this study
can extend beyond Mauritius to countries sharing similar
demographic and health profiles, bolstering overall public
health on a larger scale.

Methodology
Study site and selection criteria

This study was conducted in four main healthcare institu-
tions across Mauritius: Helvetia Area Health Centre (AHC),

L’Escalier Mediclinic, Floreal Mediclinic and Belvedere
Mediclinic. These areas were chosen because of a mix of
rural and urban population densities. The study aimed to
capture the impact or the ERS programmes irrespective of
residential barriers and differences. Mauritian adults whom
their community physician or general practitioner identified
to be sedentary and with risk factors of NCDs were recruited
to participate voluntarily in this study. Eligible patients aged
between 18 to 75 years, were allowed to participate based on
the following inclusion criteria:

Fasting plasma glucose >7.0 mmol/l (126 mg/dl) or 2-h
plasma glucose > 11.1 mmol/l (200 mg/dl) or glycated
haemoglobin A1C >6.5% (American Diabetes Associa-
tion 2022)

Systolic blood pressure > 140 mmHg and/or diastolic
blood pressure > 90 mmHg (Williams et al. 2018)

Body mass index >30 kg/m? (World Health Organiza-
tion 2022)

Total cholesterol >5 mmol/L (>200 mg/dL),
LDL-C>3 mmol/L (116 mg/dL), Triglycer-
ides > 2.2 mmol/L (199 mg/dL) (Mach et al. 2020)

The study used a two-pronged approach with quantita-
tive data collection through anthropometric and blood bio-
markers measurements, as well as a brief satisfaction survey

(Fig. 1).
Sample size and participant recruitment

The study consisted of an intervention and control group for
a total of 260 earmarked respondents. Recruitment was car-
ried out for a period of 4 weeks in all AHCs and Mediclin-
ics simultaneously. Helvetia AHC and L’Escalier Mediclinic
were chosen to be intervention sites, as both of these health
centres had sports or recreational facilities in the vicinity,
which were essential logistics for the exercise programme to
be delivered. Thus, patients in Helvetia and L’Escalier health
facilities were allocated to the intervention group, while
those on Floreal and Belvedere Mediclinic were allocated to
the control group. For the intervention group, a total of 120
participants meeting the inclusion criteria were recruited
using a stratified sampling strategy, from the participants’
records, registered at the Helvetia AHC and L’Escalier
Mediclinic, catering for a mix of rural and urban participants
to ensure variation in demographics. Moreover, 120 partici-
pants were retained for this group as the current healthcare
framework does not cater to the ERS, requiring additional
human resources to deliver the programme. Studies by Brys-
baert (Williams et al. 2018) and Burns et al. (Mach et al.
2020) showed that meaningful data could be retrieved with
sample sizes of less than 100 participants provided the group
variations were controlled and stable. An equal number of
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Fig. 1 Study design of the
20-week exercise referral
scheme

Patient identified to be eligible for study

(N=260)

J

Patient provides written consent to

participation

]

Intervention Group

(N=120)

participants from each centre were earmarked. The same
strategy was implemented for the control group, whereby
70 participants from the Floreal and Belvedere Mediclinic
groups were recruited.

The intervention group

The 120 participants who were assigned to this group pro-
ceeded with an intervention/behaviour change motivation
interview (30—45 min) where the goals and targets of the
participant for the programme were explored with an exer-
cise referral consultant (ERC). An initial baseline assess-
ment of participants, with respect to their morphometric and
blood markers were also tested prior to the onset of the inter-
vention. Participants were prescribed a tailor-made 20-week
exercise programme which was reviewed by the ERC, on
average every 5 weeks. Three ERCs with formal training in
exercise referral were recruited for the purpose of this study.
They tailored activities such as general aerobics, strength
training, coordination and balance exercises (e.g. swimming
classes, exercise for health classes, walking clubs and aqua
gym classes), depending on the interest and likelihood of
adherence of the participant. A coach from Active Mauritius
(a sub-directorate of the Mauritius Sports Council) was also
involved in the intervention to support the delivery of com-
munity-based exercise throughout the 20 weeks. Participants
were also encouraged to enrol in existing pre-programmed

@ Springer

Control Group

(N=140)
Baseline data collected )
(Week 0)
Exercise prescription
‘ """"""""" reviewed by ERC at Week 5
Follow-up assessment
(Week 10)
Exercise prescription
l """"""""" reviewed by ERC at Week 10

Follow-up assessment
(Week 20)

activities undertaken by Active Mauritius such as the Walk-
ing Club or the Exercise for Health Classes; activity lev-
els were also computed while designing the final activity
profiles. An example of a strength training routine that was
prescribed during the first week of referral would be four
sets of five repetitions of exercise to mimic a squat pattern
(e.g. chair squat), a hinge pattern exercise (e.g. body weight
deadlift), a push pattern (e.g. push wall), a suitcase carry
exercise with emphasis on posture control.

A typical exercise session consisted of a 10 min warm
up, with 1 min rest in-between the above exercises, and a
cool down period (10-15 min), totaling approximately 30
to 45 min of exercise, which was required to be undertaken
as per the capability of the patients. Scaling and progression
of exercise was key in the delivery of the plan. All exercise
steps were developed to accommodate functional routines
outside the gym, making them adaptable using common
home-based accessories, for instance, a chair for squats or a
water bottle for shoulder press.

The control group

For participants assigned to the control groups, community
physicians/general practitioners advised them to engage in
community-based exercise classes which a trained coach
usually leads as per standard practice. For both groups, no
exercise prescription was issued, and there was no guidance
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or involvement of an exercise referral consultant. Typically,
when patients are not properly guided through such exercise
programmes, the enrolment and adherence tend to be quite
poor; while patients undergoing pre-participation evalua-
tions of both their physical and mental health status with
individualized exercise interventions report high adherence
(Collado-Mateo et al. 2021). In line with this, for a better
representation of the effect of ERS on the anthropometric
and physiological variables, the control group was subse-
quently merged for comparative analysis.

Anthropometric measurements and blood
biomarkers

Physical and physiological variables were measured in all
participants during the 20-week study (Table 1) by health-
care practitioners within the Mediclinic’s or the AHCs.
Blood samples were sent to the Central Health Laboratory
of the Ministry of Health and Wellness and analysed as per
established protocols. Participants were also administered
a satisfaction survey to assess the perceived significance of
ERS. The physical activity levels of participants were also
evaluated using the Quick Physical Activity Rating (QPAR)
Scale.

Data analysis

Data was compiled and analysed using both Microsoft
Excel and IBM SPSSO statistical software. The choice of
parametric and non-parametric tests was based on normal-
ity assessment undertaken through Shapiro-Wilk’s test
given its accuracy and stringency over Smirnov’s test. The
respective dependent variables were used and a cutoff value
of p <0.05 to identify deviations from normality. Descrip-
tive data were reported through means and measures of
dispersion. Repeated measures and one-way ANOVA were
used to test for effects within the respective groups, i.e. the
impact of exercise referral from the baseline measurements

as indicated by day 0. The relevant corrections were applied
using the Greenhouse—Geisser correction in conditions
whereby sphericity was not assumed. Comparative analyses
were also undertaken using day O as a baseline measurement
and changes observed at week 10 and week 20 against the
baseline measures within the intervention group as well as
tested between the control and the treatment groups using
the independent ¢ tests or its non-parametric equivalent.
Analyses within the individual groups were undertaken
using paired ¢ tests or its non-parametric homologous test.

Ethical considerations

All participants submitted a signed consent form attached
to a comprehensive information sheet detailing the study
objectives, design and projected outcomes of the study. The
risks and benefits were clearly outlined and explained before
enrolment in the study. To overcome any language barri-
ers, the consent form and the information sheet was also
available in French or translated into the preferred native
language of the participant.

Before enrolment, a pre-briefing session was held to
clarify any doubts. During this time, all participants were
guaranteed confidentiality of the data collected, and the
freedom to withdraw from the study at any point in time
without justification. They were also assured that withdrawal
or non-participation would not impact their medical care at
the Mediclinics or AHCs. The study protocol was granted
ethical clearance by the National Ethics Committee of the
Ministry of Health and Wellness, Mauritius (Ref. MHC/CT/
NETH/2022A).

Results

As per the final output post processing, 70% of partici-
pants remained throughout the study. Missing data points
for either anthropometric measures of the participants at

Table 1 Anthropometric and physiological determinants recorded during the 20-week ERS

Variable Time-point Remarks
Physical measurements Weight, body mass index (BMI), waist Week 0
circumference, grip strength week 10, and week 20
NCD-related physiological measure- Systolic and diastolic blood pressure, ~ Week 0

ments
cholesterol, triglycerides

Physical activity level assessment Physical activity

Satisfaction of participation
health improvements

fasting blood glucose, HbA1C, total

Satisfaction, experience, perception of

week 10, and week 20

Week 0 and week 20 Quick Physical Activity Rating scale
(QPAR)-10 items to rate the inten-
sity of different activities engaged
in, frequency per week and duration

per day

Week 20 Assessed via a self-administered

questionnaire or via telephone
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specific milestones because of participant’s withdrawal or
more than 5 weeks of absence consecutively were automati-
cally removed from the study findings but allowed to con-
tinue with the project. Hence, 58 men and 129 women stayed
within the programme until its completion at week 20; while
72 and 1009 participants were retained in the intervention and
treatment groups, respectively.

Participants’ demographic profile and medical
history

Most participants were women (68.1%), married (67.3%),
had 1-2 children (53.8%), and 83.9% had a basic educational
profile with a minimum of primary education (Table 2).
Most participants earned less than Rs 30,000 (77.3%).
Concerning pre-existing medical conditions, 44.2% were
diagnosed with at least one risk factor for coronary heart
disease (CHD), while only 3.5% presented four CHD risk
factors. The most common risk factor identified was diabetes
mellitus type 2 (80.9%) and in ranked order, hypertension,

dyslipidaemia and obesity, with 59.1%, 54.8% and 17.4%,
respectively.

Participants self-reported physical activity levels
and adherence to ERS programme

Participants were asked to rate their physical activity level
over a range of 1-10, with 1 demonstrating almost no activ-
ity while 10 was indicative of being highly engaged in
physical activity, the outcome of which was an average of
5.68 +1.58 (mean + SD) on the activity engagement spec-
trum; 32.4% estimated their activity level to be below the
moderate profile, i.e. <5, while the remainder (67.6%) felt
they were engaged in high activity levels with a self-rating
of > 6. Analysis of the activity profiles using the Quick Phys-
ical Activity Scale (QPAR) showed that an average of 70.5%
of the respondents were not physically active across the dif-
ferent intensity profiles of activities. The data also revealed
that only 15.6% of respondents were physically active for
more than 3 days a week, while most participants did not

Table 2 Participants’

- Item Descriptive Frequency Percentage (%)
characteristics at enrolment (n=)
stage
Gender Male 83 31.9
Female 177 68.1
Marital status Single 8 3.1
Married 175 67.3
Divorced 11 4.2
Widowed 24 9.2
Prefer not to say 42 16.2
Children I don’t have any 26 10.0
1-2 140 53.8
3 or more 69 26.5
Prefer not to say 25 9.6
Educational level Primary school 111 42.7
Secondary school 107 41.2
Tertiary 7 2.7
Technical/professional qualifications 3 1.2
Prefer not to say 32 12.3
Employment status Not working/ currently unemployed 67 25.8
Retired 63 242
Student 2 0.8
Employed part-time 22 8.5
Employed full-time 83 31.9
Prefer not to say 23 8.8
Income Less than Rs 20,000 166 63.8
Rs 20,001 to 30,000 35 13.5
Rs 30,001 to 40,000 1.9
Rs 40,001 to 50,000 1.9
Prefer not to say 49 18.8
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engage in moderate or strenuous activities, i.e. pitched at
intensity level 2 or 3 (Supplementary Data S1).

The QPAR data was further computed to determine the
physical activity score within the range of 0-153, a band-
width denoting a higher participation in physical activity
with higher scores across the spectrum. The mean score
noted for the overall participants was 9.93 +5.7 (mean + SD)
nested with the category of 0-27. However, it is to be noted
that the internal consistency for this particular scale was
0.474, which was lower than the expected alpha value of 0.7,
and this could potentially be attributed to the complexity of
the questions in terms of daily activities which could not
be easily mapped through the lens of the average Mauritian
household bearer. Women scored lower on the QPAR scale
than men (9.31+5.18 vs 11.74 + 6.87; mean + SD), data
almost achieving significance level, U=374.5, p=0.066.

A comparative effect of ERS on participants
across the 20-week programme

The normalized data for the overall intervention and control
group were assessed for the benefits of the ERS; probing at
both genders within an analytical cluster (Table 3). A net
positive effect of the ERS was observed for both anthro-
pometric and some physiological variables such as FBS,
HBAc, cholesterol and BMI, which is in line with the gen-
dered differences observed, although this combined analysis
might solely be due to the effect of the ERS observed in
female participants.

Table 3 Effect of 20-week ERS between control and treatment group
at different timepoints

Comparative tests between the control and intervention
groups were undertaken at week 10 and week 20 to deter-
mine the efficiency of exercise referral after normalization
of the data points against the baseline (day 0). The data com-
puted were within the same pattern of comparison for men
and women, with the latter exhibiting more overt differences
in terms of improvements in blood parameters and anthro-
pometric measures over the control group who were not
prescribed any exercise; data supported mean a fold change
of less than one.

Importantly, the results were stratified to address genetic
and sex differences within each group and analysed accord-
ingly for female (Table 4) and male (Table 5) groups.
Marked differences between the control and the intervention
group were observed at week 10 for weight [t(111)=-2.442,
p <0.05], waist circumference [t(103)=-3.029, p<0.01],
fasting blood sugar levels [t(53)=-2.103, p <0.05],
cholesterol levels [t(70)=-3.138, p<0.01] and BMI
[t(97)=-2.432, p<0.05]; while parameters including
HBAIlc and triglyceride levels remained unchanged. At
week 20, similar improvements were observed for the
female intervention group for weight [t(104)=—-3.242,
p <0.01], waist circumference [t(100)=—-4.018, p<0.001]
and BMI [t(94)=—-3.655, p <0.001]; while HBA1c levels
appeared to have improved only after 20-weeks of exer-
cise [t(45)=-2.572, p<0.05]. No significant differences
were recorded between the two groups for triglyceride and
cholesterol levels at week 20. Overall, exercise referral
had a net positive effect on the female participants within

Table 4 Fold change in anthropometric and blood marker in female
control versus intervention participants at 10 and 20 weeks

Parameters Timepoint Control Intervention Parameters Timepoint Control Intervention
Mean SD Mean SD Mean SD Mean SD
Weight (kg) Week 10 1.00 0.04 0.98%* 0.03 Weight (kgs) Week 10 1.00 0.04 0.98%* 0.03

Week 20 099 0.04 0.97** 0.03
Week 10 1.01  0.04 0.99**  0.03
Week 20  1.01  0.06 0.96*** 0.03
Week 10 1.09 0.32 0.92% 0.23

Waist circumference (cm)

Fasting blood sugar

(mmol/L) Week20 098 0.16 0.98 0.18
HBAlc (%) Week 10 1.33 170 0.94 0.10

Week20 1.01 0.09 0.94%  0.08
Cholesterol (mmol/L) Week 10 1.03 0.18 0.88** 0.17

Week20 099 0.18 0.98 0.17
Week 10 1.20 1.12 1.15 0.50
Week 20 1.15 1.12 0.99 0.38
Week 10 1.00 0.04 0.98%* 0.03
Week 20 099 0.04 0.96*%** 0.03

Triglyceride (mmol/L)

BMI (Kg/m?)

Week 20 099 0.04 0.97*%* 0.03
Waist circumference (cms) Week 10 1.01  0.04 0.99%*  0.03
Week 20 1.01 0.06 0.96%** 0.03

Fasting blood sugar Week 10 1.09 0.32 0.92% 0.23

(mmol/L) Week20 098 0.16 0.98 0.18
HBAlc (%) Week 10 1.33 170 0.94 0.10

Week20 1.01 0.09 0.94%  0.08
Cholesterol (mmol/L) Week 10 1.03 0.18 0.88** 0.17

Week20 099 0.18 0.98 0.17
Week 10 1.20 1.12 1.15 0.50
Week 20 1.15 1.12 0.99 0.38
Week 10 1.00 0.04 0.98* 0.03
Week 20 099 0.04 0.96*%** 0.03

Triglyceride (mmol/L)

BMI (Kg/m?)

Day 0 measurements taken as baseline data for normalization, data
presented as fold change of mean values recorded at each time point
for individual parameters assessed. Statistical significance against
control group denoted at *p <0.05, **p <0.01, ***p <0.001

Day 0 measurements taken as baseline data for normalization, data
presented as a fold change of mean values recorded at each time point
for individual parameters assessed. Statistical significance against
control group denoted at *p <0.05, **p <0.01, ***p <0.001

@ Springer



Journal of Public Health

Table 5 Fold change in anthropometric and blood markers in male
control versus intervention participants at 10 and 20 weeks

Parameters Timepoint Control Intervention
Mean SD Mean SD
Weight (kgs) Week 10 1.01 0.05 0.99 0.03

Week20 099 0.03 098 0.03
Week 10  1.00 0.03 098 0.04
Week20 1.00 0.04 0.97* 0.05
Week 10 1.07 022 0.99 022

Waist circumference (cms)

Fasting blood sugar

(mmol/L) Week20 110 022 1.07 0.2
HBAIlc (%) Week 10 1.00 0.07 0.99 0.26
Week 20 1.17 0.64 0.95 0.16

Cholesterol (mmol/L) Week 10 1.04 0.16 1.09 0.27
Week20 097 0.16 0.97 0.22

Triglyceride (mmol/L) Week 10 1.13  0.89 1.11 0.68
Week20 092 0.64 1.01 0.66

BMI (kg/m?) Week 10 1.01 0.05 0.99 0.03

Week20 099 0.03 098 0.03

Day 0 measurements taken as baseline data for normalization, data
presented as fold change of mean values recorded at each time point
for individual parameters assessed. Statistical significance against
control group denoted at * p <0.05

the intervention group yielding a significantly lower fold
change than the control group at week 10. In some cases,
the improvement extended till week 20.

Similarly, when the effect of exercise was examined
across the male participants, a declining fold change was
noted in most of the parameters being assessed, although
statistical significance was not achieved, except for waist
circumference at week 20 with a net reduction as opposed to
the control group [t(48)=—-2.681, p <0.05] (Table 6). Given
the declining trend of the data, a pairwise comparison using
the normalized data was also generated, and data revealed
significant differences between the weight [t(18)=2.449,
p<0.05] and BMI [t(18)=2.449, p < 0.05] when comparing
week 10 versus week 20; while waist circumference nearly
achieved significance [t(15)=1.910, p=0.076]. The present
data supports the notion that female participants show more
restraint and commitment towards the exercise referral pro-
gramme than male participants.

Impact of ERS on anthropometric measures
and blood biomarkers in the female intervention

group

Data was segmented to provide insight into changes recorded
within the intervention group, segregating male and female
participants to minimize variations within the measured
variables (Table 6). A positive response to the programme
was found with a marked reduction in weight through pair-
wise comparisons between day 0 vs week 10 [t(48)=3.31,
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p<0.01], day O vs week 20 [t(37)=3.01, p<0.01], and week
10 versus week 20 [t(40)=2.49, p <0.05] (Table 3). Similar
effects were noted for waist circumference: day 0 vs week
10 [t(43)=2.01, p<0.05], day O vs week 20 [t(38)=5.59,
p<0.001], and week 10 versus week 20 [t(34)=4.79,
p<0.001].

Regarding blood biomarkers, changes reported in FBS
were significant only for the first milestone, i.e. day 0 vs
week 10 [t(21)=2.48, p<0.05], while day O vs week 20
and week 10 versus week 20 resulted in no significant differ-
ences in fasting blood glucose levels. Contrastingly, HBAlc
levels were significantly different across the whole study
with day 0O as the benchmark measure: day O vs week 10
[t(22)=2.28, p<0.05] and day O vs week 20 [t(18)=2.8,
p <0.01], with no marked differences recorded between
week 10 versus week 20 (p =0.076). Measured lipid levels
demonstrated a significant change in cholesterol for day 0
vs week 10 [t(21)=2.99, p <0.01] and no reported changes
for the other measurements; while triglyceride levels showed
significant differences only between week 10 and week 20
[t(13)=2.39, p<0.05] (Table 3). A time-dependent decrease
as a result of the exercise regimen implemented could be
observed only for HBAlc [F(2,4)=25.0, p<0.01], while
the remaining parameters remained unchanged.

With regard to body mass index (BMI), a net reduc-
tion in BMI was observed across the treatment group over
20 weeks with the data recorded at each timepoint con-
sistently decreasing as follows, day 0=30.4+ 1.1, week
10=29.92 +1.18 and week 20=29.38 + 1.2 (data presented
as mean + SEM; BMI measured as kg/m?). Non-paramet-
ric comparisons also confirmed the decrease among the
different combinations, i.e. day 0 vs week 10 [U=—-2.88,
p<0.01], day O vs week 20 [U=—-3.94, p <0.001], and week
10 versus week 20 [U=-3.1, p<0.01].

Impact of ERS on anthropometric measures
and blood biomarkers within the male intervention

group

A significant contrast in the outcomes between male
and female participants were observed. Anthropomet-
ric data such as weight and waist circumference signifi-
cantly improved over time such that a decrease in weight
and waist circumference was noted past the 10th week
[weight: day O versus week 10=no changes (p >0.05), day
0 vs week 20 [t(19)=3.2, p<0.01], and week 10 versus
week 20 [t(16) =2.26, p <0.05; waist circumference: day
0 versus week 10=no changes (p>0.05), day 0 vs week
20 [t(16)=2.5, p<0.05], and week 10 versus week 20
[t(15)=2.21, p<0.05] (Table 7). Pairwise comparisons
did not yield any significant changes in the blood profile
markers of the male participants. However, when treated as
independent groups across the time points, a time-dependent
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Table 6 Physical and physiological markers across the 20-week ERS in female participants

Parameter Timepoint
Weight (kg) Day 0
Week 10
Week 20
Waist (cm) Day 0
Week 10
Week 20
HBAIlc (%) Day 0
Week 10
Week 20
Fasting blood sugar (mmol/L) Day 0
Week 10
Week 20
Cholesterol (mmol/L) Day 0
Week 10
Week 20
Triglyceride (mmol/L) Day 0
Week 10
Week 20
Significance levels (p values)
Variable Day 0 versus week 10
Weight 0.002*
Waist circumference 0.042%
HBAIlc 0.032%*
FBS 0.022%*
Cholesterol 0.007%%*
Triglycerides 0.709

Mean* Std. deviation Std. error mean

71.6 14.5 2.1

70.5 15.5 22

69.4 18.6 29

97.8 10.7 1.6

96.8 114 1.7

93.7 10.4 1.8

8.7 2.5 0.5

8.0 1.6 0.3

7.4 1.5 0.3

9.4 33 0.7

7.8 1.9 0.4

7.9 2.6 0.6

5.2 1.1 0.2

4.5 0.9 0.2

44 0.8 0.2

1.1 0.5 0.1

1.2 0.4 0.1

1.0 0.3 0.1
Day 0 versus week 20 Week 10 versus week 20
0.004* 0.017
0.000%** 0.000%**
0.076 0.011*
0.293 0.47
0.522 0.242
0.356 0.033*

Data presented as p values from the paired ¢ tests conducted, significance capped at *p <0.05, **p <0.01 and ***p <0.001

effect based on the exercise regimen was observed for blood
cholesterol [F(2,38)=11.77, p <0.001] and triglyceride
levels [F(2,38)=32.84, p <0.001], reflecting a net decrease
over time.

Regarding body mass index (BMI), a net reduction in
BMI was also observed across this cohort over 20 weeks. The
following BMI values were recorded: day 0=28.53 +0.90,
week 10=27.95+0.84 and week 20=27.69 +0.83 (data
presented as mean + SEM; BMI measured as kg/mz). Para-
metric mean comparisons confirmed the decrease for week
10 versus week 20 only 10 [t(16)=2.55, p <0.05], while the
other combinations remained unchanged.

Perceived benefits of the ERS

Most participants (75.1%) agreed that it was beneficial in
managing their health. However, some respondents (8.1%)
disagreed with the statement, stating that exercise referral
programmes may not be beneficial for everyone; 64.9%
were generally comfortable with the activities designed by
the ERC. Conversely, a proportion of respondents (35.1%)

expressed some level of disagreement or uncertainty about
the appropriateness of the activities designed by the ERC;
2.9% strongly disagreed with the tailored activities, high-
lighting the importance of regular assessment of comfort
levels and more open communication between the relevant
stakeholders; 64.5% indicated a strong likelihood of sus-
taining their prescribed physical workout routines post-
programme. Overall, the ERS was rated between good to
excellent by 72.1% of the participants and 91.4% confirmed
that it met their needs while strongly supporting the role of
the ERC (92.5%) in the whole process.

Discussion

In the present study, we report the effect of an ERS on health
measures, using a well-defined participant cohort and study
design and employing the recognized clinical criteria for
hyperglycaemia, hypertension, dyslipidaemia, and elevated
body mass index. For both male and female participants, at
20 weeks, we found an effect of the ERS on weight, waist
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Table 7 Physical and physiological markers across the 20-week ERS in male participants

Mean Std. deviation Std. error mean
82.0 12.4 2.8
81.1 12.3 2.8
80.0 12.7 2.8
100.5 8.9 2.1
99.2 8.9 2.1
97.0 7.6 1.9
8.5 1.0 0.3
8.5 1.7 0.6
7.8 1.6 0.6
8.8 32 1.1
8.3 2.4 0.8
8.5 1.9 0.7
39 1.1 0.4
4.1 0.9 0.3
4.2 1.2 0.4
2.2 1.2 0.4
1.7 1.1 0.4
1.6 0.9 0.3

Parameter Timepoint
Weight (kg) Day 0
Week 10
Week 20
Waist (cm) Day 0
Week 10
Week 20
HBAIlc (%) Day 0
Week 10
Week 20
Fasting blood sugar (mmol/L) Day 0
Week 10
Week 20
Cholesterol (mmol/L) Day 0
Week 10
Week 20
Triglyceride (mmol/L) Day 0
Week 10
Week 20
Significance levels (p values)
Variable Day 0 versus week 10
Weight 0.095
Waist circumference 0.166
HBAIlc 0.571
FBS 0.587
Cholesterol 0.466
Triglycerides 0.928

Day 0 versus week 20 Week 10 versus week 20

0.024* 0.002%**
0.022* 0.043*
0.178 0.373
0.668 0.723
0.320 0.963
0.472 0.866

Data presented as p values from the paired ¢ tests conducted, significance capped at *p <0.05 and **p <0.01

circumference and BMI. For women, we found a significant
effect on blood biomarkers, and a net decrease for the men
over time. Our research coincides with a wealth of data to
suggest that, despite implementation variations, ERS consti-
tutes a vital component of preventive medicine, serving as a
crucial intervention to mitigate the risk of lifestyle diseases
and their complications (Albert et al. 2020). Our results
indicate that a successful ERS can be implemented to effect
change in health markers and justifies further research to
overcome the noticeable gap in research on ERS implemen-
tation in the region of Africa.

The design of the 20-week exercise referral scheme was
based on past studies demonstrating the typical exercise regi-
men spanning 2—-27 weeks with a positive reported effect on
NCD management as well as maintaining a good adherence
index among participants (Tao et al. 2023). When comparing
reasons for referral in countries such as Sweden, Australia,
the UK and USA it is evident that cardiovascular diseases,
psychological illnesses, musculoskeletal disorders and age-
ing are the most prevailing non-communicable concerns
(Albert et al. 2020). Numerous community-based exercise
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referral schemes have been established across Europe and
Northern America. Despite differences in research method-
ologies, using a Quality Assessment Tool (QATSDD) score
by Albert et al. (Albert et al. 2020) enabled the evaluation
of 27 physical activity referral schemes conducted across
eight countries. Their study concluded that despite varia-
tions, ERS constitutes a vital component of preventive medi-
cine, serving as a crucial intervention to mitigate the risk of
lifestyle diseases and their complications. Indeed, the greater
benefits of physical activity on the wellbeing of individu-
als has been advocated through numerous studies, implying
its potency as a ‘natural’ medicine for NCDs (Saqib et al.
2020). Furthermore, it has been observed that patients are
more likely to trust and adhere to physical activity advised
by a health practitioner and monitored by an exercise refer-
ral instructor, rather than alternate sources to better manage
their health conditions (Moore et al. 2011). In line with the
outcome of the results of our control group, reliance solely
on counselling and advice from general practitioners proves
to be inadequate to motivate participants to actively par-
ticipate in regular physical activity. Moreover, a consistent
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finding in literature is that men are less likely than women
to join an exercise referral scheme (Hanson et al. 2019).
We report a similar trend, where women outnumbered men
in terms of participation and with an adhered rate at week
20. Studies investigating the predictors of ERS uptake show
that older women, with good mental health, and living in
less deprived areas were more engaged (Shore et al. 2021;
Morgan et al. 2020; Portman et al. 2023). Research by Tudor
et al. (Tudor et al. 2021) suggests that weight loss in men
could be more pronounced in those who are more consist-
ently engaged in the exercise scheme, similar to their female
counterparts. Therefore, to enhance appeal, engagement and
address possible gender disparity, Tudor et al. (Tudor et al.
2021) recommend endorsement of gender-tailored pro-
grammes by general practitioners. This suggestion offers
valuable insight for countries considering the implementa-
tion of exercise referral schemes.

In the present study, we report significant alterations in
HbAlc and fasting blood sugar levels for women. A meta-
analysis by Umpierre et al. (Umpierre et al. 2011) revealed
that structured exercise exceeding 150 min per week for a
12-week duration resulted in better reductions in HbAlc lev-
els (—0.89% vs —0.36%), where higher intensity workouts
also produced better cardiovascular fitness outcomes (Boulé
et al. 2003). Our findings were also in alignment with de
Lade et al. (Lade et al. 2016), reporting a decrease in HbAlc
levels in patients assigned to an exercise group, following
a similar pattern to those undergoing treatment with met-
formin. However, similar findings were not reflected in the
male counterparts, the latter which could be addressed by
several inherent and external factors. Research conducted by
MacDonald et al. (MacDonald et al. 2020) shed light on the
impediments posed by dietary and metabolic trends of indi-
viduals which could hinder the body’s ability to respond to
exercise training. Aberrant mechanical signalling in muscles,
modifications of the extracellular matrix and impaired vas-
cularization in response to exercise in humans with impaired
glucose tolerance was reported. The lack of meaningful
improvements following a short-term exercise regime could
potentially discourage individuals from adhering to exercise,
resulting in reduced adherence to schemes and a diminished
sense of motivation to continue post scheme (Eynon et al.
2019), advocating on the need to report noticeable changes
both at anthropometric and physiological levels to enhance
confidence in such programmes. This also shares important
implications at a national level given that the risk of mortal-
ity and morbidity due to heart disease, stroke, blindness and
kidney failure are significantly higher in individuals with
diabetes. In 2021, its impact on quality of life accounted for
4.3% of deaths and a staggering 148.7 million USD of total
expenditure in Mauritius. A cost forecasted to drop by a
mere 4.4% in 2045 (International Diabetes Federation (IDF)
Diabetes Atlas 2021). Treatment goals for individuals with

diabetes include lifestyle changes, such as exercise along
with diet and weight control. Epidemiological evidence
suggests that endurance aerobic exercise over a prolonged
period can assist with achieving an optimum glycaemic
control (Syeda et al. 2023; Adams 2013). Adopting a holis-
tic disease management programme with the inclusion of
exercise prescription may lead to long-term positive impacts
on the overall health of the individuals and reduce the cost
per patient for comorbidities associated with poor NCD
management.

Although our findings from Tables 5 and 7 suggest that
men exhibited a delayed onset of initial changes compared
to women, data from Mann et al. (Mann et al. 2014) sug-
gest that aerobic exercise has a notable influence on the
cholesterol levels, complementing findings by Albarrati
et al. (Albarrati et al. 2018), stressing the net positive effect
of exercise on cholesterol levels reduction. Quantitative
alterations in serum lipids, including HDL particle matu-
ration, composition and functionality, have been exten-
sively reviewed by Franczyk et al. (Franczyk et al. 2023).
Engagement in moderate-intensity aerobic exercise for 75 to
300 min per week is suggested to favour a significant change
in body composition (Sarzynski et al. 2015). However, the
findings of Wood et al. (Wood et al. 2019) contradict this,
suggesting that high-intensity continuous training exerted a
more favourable effect on lipid profile. Apart from the quan-
tity of exercise, some authors also suggest that older adults
may necessitate longer periods and more distinct physical
activity approaches to achieve an improved HDL-C profile
(King et al. 1995) as concomitant therapies, alcohol intake,
consumption of omega-2 fatty acids and polyunsaturated
fats have been documented to influence HDL-C levels by
4-12% (Siri-Tarino 2011). The controlled trial of Edwards
et al. (Edwards et al. 2013) revealed that a 16-week national
ERS was cost-saving and cost-effective in fully adherent
participants with mental health and coronary heart diseases
risk factors.

Evaluating participant satisfaction is a crucial aspect of
an exercise referral programme as it provides insight into
the programme’s effectiveness and whether it is meeting the
needs of the individuals it serves. This feedback can be used
to identify areas where the programme can be improved,
such as exercise routines, scheduling or overall programme
structure (NCSEM 2020). More importantly, it can be used
to design better strategies for improving participant engage-
ment and motivation. An ERS that gathers favourable feed-
back from its participants is more likely to witness increased
engagement and adherence levels. The present findings
showed that participants responded positively to the ERS
programme, with good satisfaction levels recorded. Overall,
the data suggest that the exercise referral programme posi-
tively impacted managing health for most participants, but
individual experiences may vary. Since the exercise referral
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consultants (ERC) work closely with participants, this indi-
vidualized approach ensures that participants are engaging
in safe and effective exercises that are appropriate for their
fitness level and health condition. Their role also extends to
inspiring and assisting them in remaining engaged and dedi-
cated to the programme. As highlighted in work by Shore
et al. (2019), ERCs and physical activity instructors have
a central and multifaceted responsibility in facilitating the
adoption, attendance and compliance with exercise refer-
ral programmes. Researchers such as Markland and Tobin
(2010) and Weman-Josefsson et al. (2015) also argue that
the psychological needs of participants enrolled should not
be overlooked. This ongoing support and guidance can be
instrumental in helping participants achieve their health and
fitness goals — hence greatly influencing the overall success
of an exercise referral scheme. It is interesting to note that a
relatively large proportion of participants (64.9%) were very
likely to maintain their exercise routine even after the end of
the programme, which mandates further longitudinal studies
to map the sustained progress of those participants. Even
after it has ended, high levels of adherence to the exercise
regime suggest that the programme met the needs and pref-
erences of a good proportion of its participants and that the
exercise plans were deemed safe, effective and enjoyable. On
the basis of the data presented, it appears that most respond-
ents had a positive perception of the programme (75.1%).

Several exercise referral schemes and controlled exercise
intervention trials have been associated with meaningful
changes in health and wellbeing, including physical activity
levels in NCD risk individuals (Zampogna et al. 2020; Row-
ley et al. 2020). In the present exercise intervention scheme,
the QPARS tool was utilised to gauge the physical activity
levels of our study population which resulted in very little
engagement in physical activity within the sample surveyed.
However, it is to be noted that the internal consistency for
this scale was 0.474, which was lower than the expected
alpha value of 0.7 as reported by Galvin et al. (2020), and
this could potentially be attributed to the complexity of the
questions in terms of daily activities which could not be
easily mapped through the lens of the average Mauritian
household bearer. Furthermore, potentially impacting the
terminologies used during the survey, almost 60% of the
participants were retired or unemployed, with the highest
academic achievement being secondary educational level.
Although we developed the intervention to address a com-
plex interplay of various elements ranging from individual
health characteristics to socio-economic factors, these may
have influenced the expected health outcomes in our study
population.

The observed disparity between the outcomes of men
and women within the intervention group of our study
raises the possibility that a complex interplay of various
elements ranging from individual health characteristics to
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socio-economic factors may have influenced the expected
health outcomes in our study population. The study of
Birtwistle et al. (2019), which drew upon Bronfenbrenner’s
socio-ecological model, further undercovers a multitude of
factors operating at intrapersonal, intrapersonal, organiza-
tional and environmental levels which could interplay and
influence ERS engagement. Individual attitudes, personal
goals and knowledge of health and exercise, supportive
and non-judgmental encouragement, the proximity of local
facilities, and the availability of local transportation were all
major influencers (Birtwistle et al. 2019). Some researchers
also contend that inequalities in the built environment under-
lie health-relevant disparities in physical activity. Social
determinants, such as the absence or lack of access to sports
facilities in underserved areas could reinforce the participa-
tion gap observed between poor or affluent areas, influenced
by individual factors such as education and income levels
(Vandermeerschen et al. 2017). The correlations between
these factors were not investigated in the current study, but
warrant further exploration to better understand their poten-
tial influence in the Mauritian context.

Literature on physical activity interventions has consist-
ently indicated a positive impact on modulating a range of
health problems, including obesity, heart disease and diabe-
tes (Paluch et al. 2023; Oguma and Shinoda-Tagawa 2004).
However, contentious findings from studies conducted by
Morgan et al. (2020) and Craike et al. (2019) uncovered a
degree of hesitancy among healthcare practitioners when it
comes to referring patients to ERS, which contrasted with
surveys such as Sharma et al. (2012) which showed patients
exhibit a positive attitude towards the concept of exercise
referral schemes. Such behaviour can be interpreted as con-
tributing to health inequity. Moreso, government-supported
ERS implemented in economically disadvantaged areas are
cheaper and have greater accessibility and acceptability by
patients in those areas (Craike et al. 2018). Future research
will involve a closer examination of the demographic profile
of participants.

Limitations and future research

In accordance with the recent recommendations of the NCD
survey report (International Diabetes Federation (IDF) Dia-
betes Atlas 2021) put forward by the Ministry of Health and
Wellness on the implementation of exercise referral schemes
in Mauritius, there remains a significant lack of health pro-
motion efforts highlighting the benefits of exercise referral
schemes in Mauritius. The same deduction resonates across
the region of Africa. Addressing this gap through targeted
awareness programmes could foster a culture of proactive
health management and preventive care within the region.
On the basis of the outcomes of Britwistle et al. (2019), the
findings advocate initiatives to boost awareness regarding
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community-based ERS and equally emphasize the impor-
tance of improving communication channels between refer-
ring practitioners and patients. Positive social interactions
from health practitioners and exercise referral consultants
contribute to creating a reassuring environment, where the
patient feels more emotionally supported during the ERS
journey. Therefore, the integration of technology such as
mobile health devices and mobile applications to track data,
create reminders and share work-out timetables or personal
progress within app-specific communities or networking
platforms should be considered as means to enhance social
support, communication and adherence (Collado-Mateo
et al. 2021). Further exploration into the role of health pro-
motion, health care providers and family support systems in
an ERS in the Mauritian context is warranted.

This study was conducted on a small subset of patients
attending local public healthcare services. The small size of
the cohort limits generalizability from various population
subsets, such as age, race or socio-economic status. Moreo-
ver, the data collection period for the study coincided with
the annual festive season, a time when a customary decline
in physical activity adherence and NCD management are
generally observed. This non-compliance, potentially influ-
enced by holiday stress, overindulgence in high calorific
foods and alcohol consumption during the festive season,
may have contributed to the limited impact of the exercise
intervention (Fahey et al. 2019; Abdulan et al. 2023). Fur-
ther exploration into the role of health promotion, health
care providers and family support systems in an ERS in the
Mauritian context is warranted. Finally, research is also war-
ranted to explore the effect of ERS across a broader range of
pathologies for a more nuanced understanding of its effec-
tiveness in varied medical contexts.

Conclusion

The study aimed to investigate the effectiveness of a
20-week exercise referral scheme which used local physi-
cal activity and sports resources on parameters of diabe-
tes, hypertension and obesity among Mauritian adults.
The programme was aligned with the Mauritian govern-
ment’s initiatives to improve the health and quality of life
of those with non-communicable diseases. On the basis
of the outcomes of female participants, both within group
diagnostics and across group comparison, the data strongly
supports the beneficial effects of exercise referral schemes
as part of a management strategy to control non-commu-
nicable diseases. Our findings concur with literature stat-
ing that prolonged exercise referral programmes do bear
significant outcomes and promote behavioural changes.
Participants typically need time to establish a regular

exercise routine, build confidence in their ability to exer-
cise and develop healthy habits that they can maintain over
the long term; this can be motivated by an ERC. Future
exercise referral schemes should consider these factors for
more successful health outcomes during design and plan-
ning. Exercise prescription thus emerges as a promising
tool, capable of reshaping current healthcare approaches
in Mauritius, fostering a more active and healthier popula-
tion. Mauritius, as part of a newly transitioned UMIC and
African country, can inspire other countries with similar
demographics to unlock the potential of sport and physical
activity to improve citizens’ health and promote sustain-
able economic and social development.
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