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Abstract: Background: COVID-19 infection can have a protracted course in many sur-
vivors, with varied sociodemographic and medical characteristics, exhibiting a plethora
of symptoms that have consequential impacts on their quality of life. This study sought
to gather pertinent data about the prevalence of Long-Haul COVID (LC), the predispos-
ing factors to this condition and the burden on the quality of life of Mauritian survivors.
Research Setting: A cross-sectional study was performed using an adapted online ques-
tionnaire, using two definitions of Long COVID, namely the WHO and NICE, SIGN and
RCGP definitions. Associations between LC and categorical variables were employed to ex-
plore relationships between LC and ratio (FAS, FSS, PCS-12, MCS-12) variables. Simple and
multivariable logistic regression models were used to assess the predictors and outcomes
associated with LC. Findings: Of 285 Mauritians with a confirmed history of COVID-19
infection, 64.2% developed Long COVID (WHO LC-38.9%, NICE, SIGN and RCGP LC-
55.8%). The most prevalent symptoms were fatigue or muscle weakness (88.0%), cough
(57.4%), difficulty concentrating (55.2%), trouble remembering or memorising (49.7%),
insomnia or sleep disturbance (43.7%), amongst others. Statistically significant associations
were determined between LC and age, gender, vaccination status, severity of acute illness,
reinfections, self-perception of disease and having more than five acute symptoms. Long
COVID positively correlated with fatigue. Both Long COVID and severe fatigue (F = 73.266,
p < 0.001) negatively impacted PCS-12. Fatigue had no significant impact on MCS-12.
Conclusions: This study demonstrated the presence of Long COVID in the Mauritian
population. Long COVID manifests as a complex and long-lasting affliction that affects
even young adults with disabling outcomes, owing to multiple lingering symptoms but,
most importantly, fatigue. The latter brings about distressing declines in physical and
overall quality of life that thump both individual and societal health and productivity.

Keywords: Long COVID (LC); HRQOL; post-acute sequelae of SARS-CoV-2 infection
(PASC); fatigue; Long COVID symptoms; post-acute COVID-19 syndrome (PACS)

1. Introduction
The novel coronavirus, first detected in Wuhan, China, in 2019, led to rapidly ex-

panding cases of pneumonia [1]. It soon became apparent that this infection caused by
the SARS-CoV-2, termed COVID-19, has a more severe and protracted course than the
2003 outbreak of severe acute respiratory syndrome (SARS) and the Middle East Respi-
ratory Syndrome (MERS) [1], and is associated with a myriad of short- and long-term
complications [2]. The COVID pandemic brought forward an alarming rate of severe cases
that progressed to acute respiratory distress syndrome (ARDS) and multiorgan failure [3].
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With time, the survivors were found to experience incomplete recovery from COVID-19
or new unexplained symptoms, resulting in the emergence of the perplexing Long-Haul
COVID [4]. The latter is detected in both hospitalised and non-hospitalised patients and
often leads to poor quality of life with psychosocial impacts. However, this syndrome is
often missed or correlated with other pathologies, given the lack of clear clinical definition
and diagnostic criteria [5,6], further impeding its detection.

It is estimated that several million people are afflicted with this illness, ranging from
10 to 70% of COVID survivors worldwide [7]. Long-Haul COVID (or Long COVID) is
known under several other acronyms. Likewise, the symptoms seen in Long COVID (LC)
are multisystemic and differ from patient to patient [8].

1.1. Defining Long COVID

Different medical bodies have tried to define the term Long COVID, yet there is no
full consensus on the definition [9]. NICE, SIGN and RCGP (2022) [10] have teamed up
to paint a comprehensive picture of LC. Their definition, though being to the point, did
not take into consideration the substantial number of patients reporting the appearance of
new, unexplained symptoms following an acute phase of COVID-19 infection. On the other
hand, WHO (2021) [11] included this aspect in its definition by having recourse to Delphi
methodology. Accordingly, as defined by NICE, SIGN, and RCGP (2022) [10], LC involves
the continuation of acute COVID-19 symptoms for a duration starting from 4 weeks and
potentially extending beyond 12 weeks. WHO, on the other hand, defines Post COVID-19
condition as occurring in people “with a history of probable or confirmed SARS-CoV-2
infection”, with symptoms manifesting 3 months after disease onset and persisting for
2 months or more, and that cannot be justified by any other diagnosis [12]. The symptoms
can be a continuity of or occur as new onset following remission from the acute phase.
They can also have a relapsing–remitting pattern [11].

1.2. Prevalence and Spectrum of Long COVID Symptoms

The prevalence of symptoms persisting beyond 28 days varies widely, ranging from
10% to 70% [7]. Research by Hossain et al. (2021) [13] demonstrated a prevalence of LC
in 16.1% of the 2198 participants in Bangladesh, with symptoms persisting for an average
duration of 21.8 ± 5.2 weeks. A UK-based study showed that 2.5% of the entire population
had experienced at least one symptom of Long COVID [2], complementing a retrospective
study, which identified that 57% out of 273,618 COVID survivors in the UK experienced at
least one LC symptom lasting for 6 months, and 36.55% experienced such symptoms for a
duration between 3 and 6 months [14]. A prospective study conducted on 4182 COVID-19
survivors in the UK provided the following insights into LC: 13.3% exhibited symptoms
lasting ≥28 days, 4.5% experienced symptoms for ≥8 weeks, and 2.3% had symptoms
for ≥12 weeks [15]. Muzyka et al. (2023) [16] established a prevalence rate of 23% for
Long COVID within a Ukrainian cohort. Across continents, in Morocco, it was found that
47.4% of individuals exhibited the presence of at least one LC symptom [17]. Moreover, the
symptoms of LC were found to be typically characterised by psychosocial aspects [18] and
have multisystemic manifestations [19].

LC englobes a variety of symptoms, namely fatigue, chest pain, cough, hair loss, etc.
The number of symptoms and the specific symptoms experienced in the first week of the
disease are risk factors for Long COVID. Manifestation of more than five symptoms or
presence of fatigue, headache, dyspnoea, hoarse voice or myalgia in the first week showed
greater odds for Long COVID [15]. The findings by Ayegbusi et al. (2021) [20] showed
similar relationships between symptom load, presence of dyspnoea and Long COVID
incidence. The most frequently occurring ones are fatigue, dyspnoea and neuropsychiatric
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symptoms in descending order. Muzika et al. (2023) [16] showed that fatigue was mani-
fested in 90% of COVID long-haulers, followed by “muscular pain (85%), anosmia (70%),
hair loss (70%), sleep disorders (70%), dyspnea (30%), and lastly brain fog (25%)” [16]. A
meta-analysis revealed the predominance of persistent fatigue (one-third of cases) and
cognitive impairment (one-fifth of cases) ≥ 12 weeks after COVID-19 onset [21]. Similarly,
the prevailing incidences of asthenia, sleep disturbance and anxiety or depression were
noted 6 months after the COVID-19 diagnosis [22]. Brain fog, headache, anosmia, ageusia,
anxiety, depression [23] and insomnia [8] form part of the neuropsychiatric afflictions.

Fatigue appears to be a key manifestation of LC and has been extensively researched.
Most studies ascertained its predominance in PASC and described it as having physical
and cognitive influences [24]. Interestingly, one study revealed a mean score of 21.2 on the
fatigue assessment scale (FAS) [25]. Chronic fatigue syndrome (CFS) is characterised by
fatigue on exertion, disturbed sleep, cognitive dysfunction and chronic pain, and has been
linked to viral infections. According to NICE, the prevalence of the aforementioned symp-
toms for more than 4 months following COVID-19 infection would fit the diagnosis of CFS.
Thus, it can be extrapolated that CFS is yet another incapacitating affliction experienced by
COVID survivors. Similar to CFS, the risk of developing LC is dependent on demographic
factors, including gender and age [26].

Interestingly, El Otmani et al. (2022) [17] established that even the asymptomatic
patients exhibited Long COVID symptoms, namely asthenia, myalgia and anorexia, after
4 weeks of infection.

1.3. Associating Demographics, Comorbidities and Vaccination Status with Long-Haul COVID

Female preponderance has been established in many studies [20,27]. In comparison
to their male counterparts (9.5%), women below 70 years of age are more prone (14.9%)
to develop LC [15]. Besides displaying predominance (72%) in the female gender, PASC
afflicted them extensively with fatigue (43.3%), exceeding the fatigue assessment score in
the male gender [25]. Women are also at higher risk of exhibiting dyspnoea [28] and brain
fog [29]. Ganesh et al. (2021) [7] similarly denoted the dominance of persisting COVID
symptoms in women. Age-wise, the prevalence of LC increases from 9.9% (18–19 years) to
21.9% (≥70 years) [15], complementing findings from Jones et al. (2021) [27] who showed
that those above 40 years display higher odds of developing LC.

Socioeconomic status has certain implications as far as PASC is concerned [30]. In a
recent study, it was found that individuals with low SES were 50% more likely to suffer
from LC [31], including a high likelihood of experiencing fatigue [24]. Those in rural
areas were predicted to be more prone to developing LC [13]. Lower income was shown
to be a predictor of the severity of LC afflictions [32]. Contrastingly, using the Index of
Multiple Deprivation (IMD) demonstrated that LC occurs irrespective of SES [15]. Similar
findings were revealed in the UCLA COVID Ambulatory Program [33], where the Social
Vulnerability Index was employed to qualify for SES.

Pre-existing health conditions are predisposing factors for developing Long COVID [8]
and were linked with the incidence of post-COVID fatigue and dyspnoea [28]. Bronchial
asthma strongly influenced Long COVID prevalence [20], with an odds ratio (OR) of 2.14
(95% CI 1.55–2.96) [15]. Besides asthma, diabetes [34], obesity, hypersensitivities, and
obstructive lung pathologies also similarly influenced Long COVID incidence [35].

There is increasing evidence that COVID-19 vaccination has protective effects against
acute and post-acute illness alike [36]. Unvaccinated versus vaccinated individuals were
more prone to COVID sequelae [30]. In an Israeli cohort, 64% of fully vaccinated patients
were found to be less likely to develop LC fatigue in comparison to their unvaccinated
counterparts [2]. Double-vaccinated individuals were less likely to experience LC than
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unvaccinated ones, 9.5% vs. 14.6% [37], while successive doses and boosters attenuated the
risks of LC prevalence from 41.8% in unvaccinated participants against 30.0% in a single
dose to 16.0% with triple doses [35].

1.4. Quality of Life and Long COVID: Consequential Effects

The impacts of PASC on quality of life (QOL) have been broadly researched. Disruption
of social, professional and, subsequently, financial aspects of life have resulted from PASC.
Using the PROMIS® scales, dysfunction was established in COVID survivors, with a
significant 43.2% affection of social roles, followed by disabling effects of pain (17.8%) and
fatigue (16.2%) [7]. Persistence of such incapacitating symptoms has occasioned protracted
recovery, resulting in delays in resuming work and studies, even in young individuals
without comorbidities [38].

Prevailing PASC symptoms, mainly dyspnoea and fatigue, impair the aptitude to
perform physical exercises and activities of daily living (ADLs) and the ability to resume
work. These contribute to the deterioration of QOL [39]. A distressing 45% of individuals
reported impairments with ADLs [28], ensuing negative outcomes on work and daily
functioning [18]. Sandler et al. (2021) [4] showed the extent of PASC-related disability’s
influence on the inability to get back to work: 40%, 31%, and 9–15% at 2, 3, and 4 months
post-disease onset, respectively. Similarly, in a cohort of hospitalised COVID survivors
with established LC, 18% out of the 68% full-time workers could not resume work, 19% had
to change their work routine owing to the disabling symptoms, 46% experienced decreased
physical faculties, and 20% suffered a novel disability [40].

Ziauddeen et al. (2022) [32] noted that 64.4% of COVID survivors displayed an inability
to execute their usual tasks, with 37.0% cases of loss of revenue, affecting a large number
of individuals. According to Vaes et al. (2021) [41], 83% of participants in their research
“reported moderate-to-poor self-reported health”, and 49% suffered from “moderate-to-severe
functional limitations”. Besides physical and employment issues, psychological and mental
health consequences were equally observed [42].

LC fatigue initiates frustration [24], emotional disequilibrium as well as psychological
and mental disorders [20]. Dyspnoea mediated by LC also triggers similar responses
along with the surge of new “psycho-neurological symptoms” that can last up to one-year
post-infection [42]. There is evidence of about 25% of cases of depression, 12% of post-
traumatic stress disorder (PTSD) and 17% of cognitive dysfunction in COVID survivors [40].
Cognitive impairments trigger deteriorations in the QOL of many survivors and are a threat
to the autonomy, health and independence of individuals [43]. Mainous et al. (2021) [44]
demonstrated the presence of mortality risk within the framework of post-acute sequelae of
SARS-CoV-2 infection. Notably, LC has been connected to escalated risks of both near-term
and persistent cardiovascular disease (CVD) as well as heightened mortality rates [45].
The CDC (2022) [46] reported over 3500 direct LC-related deaths, with the highest rates
observed among individuals aged 64 and above and a higher prevalence in males (51.5%).

Locally, there is a critical need to fully grasp the prevalence, underlying factors,
symptomatology, and immense burden of LC. This cross-sectional study endeavours
to evaluate the presence and profound impacts of LC within the Mauritian population
and examine the intricate relationship between LC and a wide array of crucial factors,
including sociodemographic variables, disease severity, vaccination status and baseline
comorbidities. By incorporating both the WHO (Delphi consensus) and NICE, SIGN
and RCGP case definitions of Long-Haul COVID, this research aims to shed light on the
relentless repercussions of this lingering condition.
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2. Materials and Methods
2.1. Study Setting and Participant Characteristics

A cross-sectional study using a self-reporting questionnaire was undertaken. Random
stratified sampling was used to gather responses from the strata of interest. Recruitment
was carried out across the community through voluntary participation using an online
questionnaire set on Google Forms and disseminated using mediums such as WhatsApp
and email. Inclusivity was taken into consideration by adopting an assisted approach
towards groups who are less likely to participate in the study, including the elderly and
those with low education levels, low income, who are unemployed and who do not have
access to a computer or internet. The sample size was calculated to be 384 with a margin
error of 5%. The population earmarked was based on the number of infected people across
the Mauritian population. The number of infected people in the Mauritian population as of
4 November 2022, i.e., 40,718 [47].

Inclusion Criteria

i. Mauritian citizens, irrespective of socioeconomic background.
ii. History of COVID-19 infection at least one month prior to participating in this study.
iii. Aged 18 years or more.

Exclusion Criteria

Those who contracted COVID-19 less than one month prior to participating in this
study and aged under 18 years.

2.2. Research Instrument and Design

The questionnaire was designed using inputs stemming from a comprehensive litera-
ture search with similar objectives and pre-set scales to establish the prevalence of LC and
items relevant to symptomatic examinations. The questionnaire was divided into five parts
and consisted of 40 questions (Table 1). The items included in this instrument were mainly
in the form of dichotomous, Likert and multi-responses to ensure adaptability of each item
to the nature of the query.

Table 1. Instrument structure and variables.

Section Variables

Demographic

Age, gender, marital status, education level, familial
entourage occupation, income

Loss of or change in job, financial dependence of family
members on participant

COVID-19 History

Details of the infection: frequency, dates, symptoms and
treatment, severity of the disease hospitalisation history;

perception of the acute COVID illness; persistence of
symptoms; appearance of new, unexplained symptoms

Medico-Social History Pre-COVID comorbidities and treatment; COVID-19
vaccination details

Fatigue Scales The Fatigue Assessment Scale (FAS Score); The Fatigue
Severity Scoring (FSS Score)

Quality Of Life

The Short Form 12 (SF12) scale—12 questions that qualify
and quantify physical and mental impacts on QOL: PCS

and MCS scores. PCS 12 score less than 50 is suggestive of
declining/poor physical health whereas MCS 12 lower

than 42 is indicative of mental health decline and
depression [48,49].
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2.3. Instrument Reliability and Validity

Prior to analysis, data were tested for reliability, construct validity and sample ad-
equacy in SPSS, even though a sample size of 285 may be considered statistically large.
Construct validity testing was conducted to verify whether “research constructs were
unidimensional” [50], while the aim of reliability was to test the measuring instruments for
internal consistency [51].

2.4. Data Analysis

All data collected were extracted to Microsoft Excel. The Statistical Package for Social
Sciences (SPSS) software (V21-IBM Corp., Armonk, NY, USA) was used for data analysis.
Descriptive statistics was applied to determine the prevalence of LC and the predominant
symptoms reported in terms of frequency and/or percentage. Inferential analysis was
carried out to find out whether WHO LC and NICE/SIGN/RCPG LC were associated with
respondents’ demographic characteristics (age, gender), socioeconomic status (education,
income, occupation) and health-related variables (self-perception of illness, severity of
COVID-19, symptoms in the first week, history of diseases, vaccination status, type of
vaccine, fourth dose status). The following analyses were used as a guiding thread.

Dependent Variables:

1- WHO Long COVID
2- NICE/SIGN/RCGP Long COVID

Independent Variables:

1. Age
2. Gender
3. Socioeconomic status: occupation, income and education level
4. Job status (job loss/job change)
5. Financial dependence (family members dependent financially on participant or not)
6. COVID-19 vaccination status (non-vaccinated/partially vaccinated/fully vaccinated)
7. Fourth dose of vaccine
8. Severity of the COVID infection (non-severe * vs. severe/critical **)
9. Symptomatology (number of symptoms in the first week of disease)
10. Pre-existing health conditions

* Non-severe: not hospitalised or hospitalised because of protocol; ** Severe/Critical: hospitalised because severely

ill +/− ICU admission +/− Oxygen/artificial ventilation (due to lack of data such as oxygen saturation and

pulmonary vitals, severe and critical have been combined as one variable).

Correlations between categorical variables (WHO Long COVID and NICE/SIGN/RCPG
Long COVID) and ratio variables (FAS, FSS, PCS-12 and MCS-12) were determined by
Spearman’s Rho, whereas those between two ratio variables were obtained by Pearson’s
product–moment correlation. Multiple regression analysis was conducted to determine the
impacts of WHO Long COVID and NICE/SIGN/RCGP Long COVID on (i) Fatigue Assess-
ment Score (FAS), (ii) Fatigue Severity Score (FSS), (iii) the Physical Component Summary
(PCS-12) of the Short Form (SF-12) Health Survey and (iv) the Mental Component Summary
(MCS-12) of the Short Form (SF-12) Health Survey.

2.5. Ethical Consideration

Ethical clearance with the following approval reference, MHC/CT/NETH/2022/AV5
(10 January 2023), was obtained from the Ethics Committee of the Ministry of Health
and Wellness of Mauritius prior to proceeding with the research work. Anonymity of
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respondents has been maintained throughout, and all data has been treated with utmost
confidentiality. Participants were allowed to withdraw from the study at any given point
and were not under any obligation to enrol in the study. Agreeing to participate in the study
was considered as a formal consent to collect the data through the instrument administered.

3. Results
3.1. Demographics and Anamnesis Vitae

A total of 285 individuals were included in this study. The majority were in the age
group 18–39 years (63.9%), female (61.4%), employed (56.5%) and from urban areas (60.0%)
(Supplementary Data S1). From the sample, 64.9% of the participants did not have any
history of disease. The most prevalent comorbidities were non-communicable diseases,
accounting for 37.3% of total respondents, with a predominance of hypertension and
diabetes mellitus, 31% and 25% (of the participants with medical pathologies), respectively
(Table 2). Out of the respondents, only 10 had not been vaccinated. The majority of
respondents had received their first vaccine doses before contracting COVID-19, while a
small portion (n = 31) received their initial vaccine dose after being infected with the virus.

Table 2. Comorbidity profile of participants.

Disease Frequency Percentage

Cardiovascular diseases 12 4.2%

Diabetes mellitus 25 8.8%

Hypertension 31 10.9%

Renal impairment or failure 2 0.7%

Stroke 5 1.8%

Dyslipidaemia 15 5.3%

Rheumatoid arthritis 8 2.8%

SLE 2 0.7%

Bronchial asthma 22 7.7%

Lung problems 3 1.1%

Obesity 16 5.6%

Psoriasis 11 3.9%

Thyroid gland pathologies 6 2.1%

Vitamin D deficiency 21 7.4%

Total participants with comorbidities 100 35.1%

No history of diseases 185 64.9%

3.2. Anamnesis Morbi: COVID-19 Infection

Among the respondents, 72.6% reported being infected with COVID-19 once, while
20.4% experienced two infections. A smaller proportion, 4.9%, had been infected three
times, and only 2.1% had more than three infections. In terms of the timing of their
most recent infection, 2.8% had been infected up to four weeks ago, 5.6% between 4 and
12 weeks ago, 20.0% between 3 and 6 months ago, 34.7% between 7 and 12 months ago,
and the majority, 36.8%, had been infected more than 12 months ago. Regarding diagnosis,
44.2% used rapid antigen tests (RAT) at home, while 30.5% were tested by RAT at medical
institutions. A smaller percentage, 6.3%, were diagnosed by RT-PCR test only, while for
18.9%, the diagnosis was confirmed by a combination of both RAT and RT-PCR. When
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describing their COVID-19 infection, 4.2% reported having no symptoms, 29.8% likened it
to the common cold, 39.6% considered it worse than the flu but not the worst infection they
had encountered, 21.8% regarded it as the worst infection in their life, and 4.6% feared they
would die from COVID-19.

Given the lack of clinical data, severity was classified as non-severe (not hospitalised
or hospitalised because of the sanitary protocol) and severe/critical (hospitalised because
severely ill +/− ICU admission +/− oxygen/artificial ventilation). The distribution of
participants according to severity was as follows: severe/critical 7 (2.5%) and non-severe
278 (97.5%).

The majority of respondents (45.8%) experienced COVID-19 symptoms for 3–5 days,
followed by 33.4% with symptoms lasting 6–10 days. A smaller proportion reported
symptoms persisting for 11–15 days (11.2%), 16 days to 1 month (6.0%), and a minority
endured symptoms for over 1 month (3.6%). The most prevalent symptoms were sore
throat, fever or chills, weakness or fatigue and muscle aches or body aches, followed by
cough (Supplementary Data S2). Whilst five respondents (1.8%) were asymptomatic, the
number of symptoms ranged from 1 to 12, with a mean of 5.30 ± 2.54. The symptoms were
categorised into three groups: no symptoms (n = 5, 1.8%), 1–5 symptoms (n = 150, 52.6%)
and >5 symptoms (n = 130, 45.6%).

3.3. Long Haul COVID: Prevalence and Symptomatology

Both definitions, WHO and NICE/SIGN/RCGP, were used to determine the presence
of LC. While 35.8% of respondents did not exhibit LC, a staggering 64.2% of the sampled
participants exhibited LC symptoms. However, the long-haulers proportion was higher
under the NICE, SIGN and RCGP definitions in comparison with the WHO one (Table 3).
It is also worth noting that 30.5% of participants related to both definitions of LC.

Table 3. Prevalence of Long COVID.

Descriptors Frequency Percentage

WHO Long COVID 111 38.9%

NICE, SIGN and RCGP Long COVID 159 55.8%

Long COVID characterised according to both definitions 87 30.5%

Overall Long COVID Prevalence 183 64.2%

No Long COVID 102 35.8%
Data presented as percentage of total number of respondents.

The data showed that a significant proportion of participants experienced fatigue
or muscle weakness (88.0%), followed by cough (57.4%). Neuropsychiatric symptoms
were also substantially present: difficulty to concentrate (55.2%), trouble to remember or
memorise (49.7%), insomnia or sleep disturbance (43.7%), headache (41.0%), anxiety or
depression (26.8%) and chemosensory impairments such as loss of taste (27.9%) and loss of
smell (21.9%). Other frequently reported symptoms included shortness of breath (31.1%),
sore throat (30.1%) and hair loss (21.3%). Chest pain, fever, diarrhoea and other symptoms
(skin rashes, body aches, chills, restlessness) were also experienced in a minority of cases.
The symptoms had varied appearance timelines and durations. All the symptoms, except
the non-specific ones (others), were experienced by the majority during the first 3 months
following COVID-19 infection. On average, the manifestations of LC symptoms decreased
with time from the acute phase (Table 4).
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Table 4. Timelines of Long COVID symptoms manifestation.

4–12 Weeks After
COVID

4–6 Months
After COVID

7–12 Months After
COVID

>12 Months After
COVID

Symptoms Frequency n, (%)

Cough 84 (80.0) 10 (9.5) 7 (6.7) 4 (3.8)

Shortness of breath 28 (49.1) 19 (33.3) 6 (10.5) 4 (7.0)

Sore throat 38 (69.1) 11 (20.0) 6 (10.9) 0 (0.0)

Fever 25 (80.6) 3 (9.7) 0 (0.0) 3 (9.7)

Fatigue or muscle weakness 82 (50.9) 31 (19.3) 31 (19.3) 17 (10.6)

Loss of taste 38 (74.5) 7 (13.7) 6 (11.8) 0 (0.0)

Loss of smell 32 (80) 4 (10) 3 (7.5) 1 (2.5)

Headache 49 (65.3) 14 (18.7) 9 (12.0) 3 (4.0)

Insomnia or sleep disturbance 33 (41.25) 19 (23.75) 17 (21.25) 11 (13.75)

Difficulty to concentrate 45 (44.6) 24 (23.8) 16 (15.8) 16 (15.8)

Trouble to remember or memorise 33 (36.26) 19 (20.88) 24 (26.37) 15 (16.48)

Difficulty to understand information 20 (45.5) 11 (25.0) 6 (13.6) 7 (15.9)

Anxiety or depression 18 (36.73) 11 (22.45) 9 (18.37) 11 (22.45)

Diarrhoea 10 (58.82) 3 (17.65) 3 (17.65) 1 (5.88)

Chest pain 12 (42.9) 5 (17.9) 5 (17.9) 6 (21.4)

Hair loss 13 (33.3) 7 (17.9) 10 (25.6) 9 (23.1)

Others 8 (26.7) 11 (36.7) 5 (16.7) 6 (20.0)

Data presented as percentage of total number of respondents.

3.4. Examining Fatigue and Participant’s Quality of Life

The FAS score had a mean of 26.43 ± 8.131. Only 28% of participants had normal
levels of fatigue. The FSS total score had a mean of 34.59 ± 15.73, and the FSS mean score
had a mean of 3.85 ± 1.74. Based on the FSS scale, 46.0% of respondents experienced severe
levels of fatigue (Supplementary Data S3).

The SF-12 scale was administered to determine any decline in the physical and mental
dimension of the participants’ quality of life. A larger portion of respondents exhibited
poor QOL, with the physical component (68.4%) being more affected (Table 5). Whilst the
mean for MCS 12 was higher than the standard mean of 42, that of PCS 12 was lower than
its standard mean of 50. This implies a more important physical deterioration in the QOL
of the participants. More females versus males (PCS 12: 70.9% vs. 64.2% and MCS 12: 48.6%
vs. 36.7%) displayed scores equivalent to poor QoL.

Table 5. Gender-based QoL scores.

PCS 12
Frequency n, (%)

Total Male Female

Poor Physical Quality of Life 195 (68.4) 71 (64.5) 124 (70.9)

Good Physical Quality of Life 90 (31.6) 39 (35.5) 51 (29.1)

Mean 45.42

MCS 12
Frequency, n (%)

Total Male Female

Poor Mental Quality of Life 125 (43.9) 41 (37.3) 85 (48.6)

Good Physical Quality of Life 160 (56.1) 69 (62.7) 90 (51.4)

Mean 42.96



COVID 2025, 5, 6 10 of 24

3.5. Examining the Relationship Between Sociodemographic Factors, COVID-19 Manifestations
and Perception of COVID-19 Versus Long COVID

Polarising differences were identified with respect to the self-perception of their illness
due to COVID-19. With respect to WHO Long COVID, 39.1% of respondents stated that
it was like the common flu and showed no further signs of COVID-19, whereas 36% of
those who said it was the worst infection they ever experienced, displayed Long COVID
symptoms as per the association between perceived severity of illness and LC experience
[χ2 (4) = 44.124, p < 0.01]. Identical patterns in the percentages for NICE/SIGN/RCPG Long
COVID were noted, whereby 42.9% of respondents who referred to symptoms of common
flu showed no further manifestations, whereas 28.3% acknowledging the seriousness of
their infection experienced persisting symptoms [χ2 (4) = 36.139, p < 0.01].

Age group was not significantly associated with the LC based on both definitions, i.e.,
WHO LC or NICE/SIGN/RCPG LC. However, gender showed significant associations with
both WHO LC [χ2 (1) = 4.868, p < 0.05] and NICE/SIGN/RCPG LC [χ2 (1) = 9.183, p < 0.01].
For both LC variables, it was observed that females were significantly more affected than
males (69.4% for WHO and 69.2% for NICE/SIGN/RCGP).

With regards to SES variables, there was no association between both LC measures
and income [WHO: χ2 (3) = 2.026, p > 0.05–NICE, SIGN and RCGP: χ2 (3) = 0.071, p > 0.05],
occupation [WHO: χ2 (5) = 1.492, p > 0.05–NICE, SIGN and RCGP: χ2 (5) = 4.496, p > 0.05]
or lost job status [WHO: χ2 (1) = 2.924, p > 0.05–NICE, SIGN and RCGP: χ2 (1) = 0.183,
p > 0.05]. Nonetheless, WHO LC was significantly associated with education [χ2 (1) = 12.166,
p < 0.05] and changed job status [χ2 (1) = 6.322, p < 0.05]. A total of 52.3% of respondents
who studied up to the secondary level and 97.1% of those who did not change jobs did not
show any signs or symptoms of LC. In contrast, no association was found between the two
LC variables and history of diseases, type of vaccine and the fourth dose status, the latter
of which was encouraged in the local setting.

Interestingly, the present data suggests a statistically significant model between WHO
LC and the frequency of COVID-19 infections [χ2 (3) = 16.090, p < 0.01] with the number
of infections accounting for 23.8% variability of WHO LC. The data also indicates that a
higher percentage of participants with WHO LC have experienced multiple COVID-19
infections (29.7% infected twice, 7.2% infected three times, and 3.6% infected more than
three times) compared to those without WHO LC (14.4% infected twice, 3.4% infected three
times, and 1.1% infected more than three times).

Within those lines, a strong significant association was noted between the number
of symptoms in the first week of COVID-19 infection and the occurrence of both WHO
LC [χ2 (2) = 21.665, p < 0.001] and NICE/SIGN/RCPG LC [χ2 (2) = 27.835, p < 0.001].
Participants exhibiting up to five symptoms were less likely to develop LC based on their
reports of LC characteristics according to WHO (62.1%) and NICE/SIGN/RCPG (66.7%).
On the other hand, the trend was reversed when the number of symptoms exceeded five
in the first week of acute COVID infection: 62.2% and 58.5% exhibited signs of WHO
Long COVID and NICE/SIGN/RCPG Long COVID, respectively. Additionally, respondents
who did not develop WHO Long COVID did not experience severe COVID-19 infection
[χ2 (1) = 11.249, p < 0.01], while those who showed symptoms of COVID-19 in the first week
displayed signs of NICE/SIGN/RCPG Long COVID [χ2 (1) = 6.422, p < 0.05]. Interestingly,
81.7% of respondents who were fully vaccinated showed no signs of NICE/SIGN/RCPG
Long COVID [χ2 (2) = 8.174, p < 0.05].

3.6. Predicting the Effects of Long COVID on Fatigue and Quality of Life

The first regression model exploring the impact on FAS, showed that both WHO Long
COVID (β = 0.382) and NICE/SIGN/RCGP Long COVID (β = 0.160) had significant positive
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effects on fatigue, with the former exerting a stronger impact, hence, indicating higher
levels of fatigue on the FAS scale. The model (χ2 (2) = 38.82, p < 0.001) explained 21.6% of
the variability in FAS scores, highlighting the importance of Long COVID as a contributing
factor to fatigue.

Similar patterns emerged in a second model examining the impact on FSS. WHO Long
COVID and NICE/SIGN/RCGP Long COVID had significant positive effects on FSS scores
(χ2 (2) = 24.89, p < 0.001), with WHO Long COVID exerting a stronger impact on fatigue
levels (β = 0.318). The results of the multiple regression analyses reveal a strong propensity
to fatigue in Long COVID, as measured by the FAS and FSS scales.

The simple regression model demonstrated that FSS had a significant negative impact
on PCS-12, explaining 20.6% of the variability in PCS-12 (F (1282) = 73.27, p < 0.001). To sum
up, both WHO Long COVID and NICE/SIGN/RCGP Long COVID had significant impacts on
FAS, FSS and PCS-12 at the 5% level. However, they did not significantly affect MCS-12.
Similarly, fatigue severity significantly impacted on PCS-12 but not on MCS-12.

4. Discussion
4.1. Prevalence of Long COVID

Differing terms and definitions from organisations like WHO, NICE and CDC, ranging
from broad to stringent, have created variability in how Long COVID symptoms are
identified and characterised, leading to heterogeneity in Long COVID phenotyping [52]. In
order to maximise homogeneity, this study utilised both the WHO and NICE/SIGN/RCGP
definitions to determine the presence of LC in the cohort. A higher proportion of individuals
met the criteria for LC under the NICE/SIGN/RCGP definition compared to the WHO
definition (55.8% versus 38.9%, respectively), while 30.5% of the sampled participants
demonstrated Long-Haul COVID symptoms that overlapped and could be characterised
by both definitions. Studies have mostly used only one definition of Long COVID, besides
the research by Talhari et al. (2023) [53], which englobed both continuation of acute
COVID symptoms and new onset, unexplained symptoms and revealed consequential
LC presence (83.2%). Limiting the definition to only persisting acute symptoms could
lead to the exclusion of LC cases and left without appropriate care. Therefore, unless
there is a unification of the definition and characteristics, the LC phenotypes will keep
growing, thereby creating further confusion among concerned stakeholders and impeding
the development of effective interventions [52].

A total of 64.2% of the participants in the current study experienced LC symptoms,
while 35.8% did not exhibit such symptoms. Comparatively, across the globe, it is evident
that the burden of this condition is substantial. Studies by Carfi et al. (2020) [54] and Talhari
et al. (2023) [53] revealed soaring LC rates of at least one symptom up to 12 weeks after
acute infection, as reflected by 87.4% and 83.2% participants in an Italian and Brazilian
cohort, respectively. Likewise, LC symptoms were detected in 76% of patients in a Wuhan
hospital [22]. Other research demonstrated varying yet lower rates of LC prevalence, and
some had analogous results to this academic work. Studies conducted in the UK have
reported a prevalence ranging from 2.5% to 57% of individuals [2,14], while in Bangladesh,
the prevalence was found to be 16.1% in a cohort of 2198 participants [13]. Moreover,
other countries such as Morocco and Ukraine have reported prevalence rates of 47.4%
and 23% in their communities, respectively [16,17]. These data point towards differing
characteristics in different populations, as suggested by Michelen et al. (2021) [55], in the
likes of generation variations as proposed by Proal and VanElzakker et al. (2021) [56].
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4.2. Spectrum of Long COVID Symptoms

The findings from this Mauritian cohort highlight a diverse range of symptoms associ-
ated with Long-Haul COVID, with fatigue or muscle weakness being the most prevalent
symptom. This aligns with research by Muzyka et al. (2023) [16] and Sudre et al. (2021) [15],
which found fatigue to be manifested in 90% and 97.7% of COVID long-haulers, respec-
tively. Likewise, it was shown that fatigue could persist up to 12 months post-COVID in
60% of cases [57]. Comparing the findings from this Mauritian sample with the existing
literature, fatigue consistently emerges as a major symptom in both datasets, indicating
its significance as a hallmark of Long-Haul COVID. Neuropsychiatric symptoms, such as
cognitive difficulties, sleep disturbances, and emotional challenges, are also prevalent in
both datasets, highlighting their importance in understanding the impact of Long-Haul
COVID on patients’ well-being.

The experience of fatigue in Long COVID is underpinned by a range of interrelated
mechanisms. Davis et al. (2023) [58] showed that reactivation of Epstein–Barr virus (EBV)
contributes to this persistent fatigue, in addition to a disrupted fatty acid metabolism
coupled with dysfunctional mitochondrion-dependent lipid catabolism that is suggestive
of mitochondrial dysfunction and exercise intolerance. This intricate web of factors is exac-
erbated by COVID-19-induced inflammation, which may impair GABAergic signalling,
potentially acting as a foundation for the prevailing fatigue [59]. Additionally, the relent-
lessly elevated interferon levels, demonstrated by Phetsouphanh et al. (2022) [60], up to
8 months after the acute phase of infection, suggest sustained fatigue in long-haulers. Since
both EBV reactivation and GABAergic impairments impact neurocognitive function [58,59],
the interplay between the latter and fatigue are plausible. In fact, the important predictors
of fatigue are “neurocognitive and psychiatric symptoms” [61].

Participants in this study reported multiple cognitive, psychological and sleep ir-
regularities, which either occurred individually or concomitantly. These symptoms are
consistent with existing findings where neuropsychiatric afflictions, such as brain fog, cog-
nitive impairment, anxiety, and depression, have been documented in Long-Haul COVID
patients from different countries [58,62]. Neurocognitive and psychiatric manifestations
have been attributed to a plethora of mechanistic actions such as neuroinflammation,
decreased haemoglobin, micro-coagulopathy, impaired cerebral blood flow, metabolic
disorders, and dysfunctional neurological signalling among others [56,58,63–66]. Given
the high levels of fatigue in this sample, the prevalence of neuropsychiatric and cognitive
impairments is relatable. Nevertheless, the presence of baseline psychiatric, neurocognitive,
sleep disorders and stress were not ascertained in the sample, which could also account for
the symptoms.

The current study also isolated LC-associated chemosensory impairments, such as loss
of taste (27.9%) and smell (21.9%). These symptoms have been reported in other studies
as well, with varying prevalence rates depending on the geographical location and the
timing of data collection. Sudre et al. (2021) [15], in their multi-country study, found
that loss of smell was reported by 72% of participants, while El Otmani et al. (2022) [17]
reported a prevalence of 9.6% for anosmia/hyposmia. Two theories were posited for smell
dysfunction by Zeng et al. (2021) [67], namely, the obstruction of olfactory receptors due
to nasal congestion and the swelling of the olfactory clefts without any congestion. Given
the presence of “runny nose or nasal congestion” in more than half of the participants
(53%), the first theory seems more applicable in the Mauritian context. As for taste changes,
they were attributed to cytokines, which have the capability to disrupt the usual taste
transduction process and interfere with the normal turnover of cells within taste buds [68].

Additionally, cough was reported by 57.4% of the Mauritian participants, differing
from studies in Spain and Bangladesh by Fernández-de-las-Peñas et al. (2021) [38] and Hos-
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sain et al. (2021) [13], respectively, where cough prevalence ranged from 2% to 8.7% after
4–12 weeks post-COVID onset. This implies greater lung inflammation and fibrosis [69]
and baseline allergic bronchitis [70] associated with LC cough as a potential mechanism in
Mauritians. Similarly, chest pain was observed among the LC symptoms in this sample,
which could potentially indicate an onset or exacerbation of pre-existing cardiac conditions.
Research demonstrated elevated troponin levels, a 32% incidence of cardiac damage and
cardiac inflammation 3 months after acute COVID-19 [71]. In fact, prolonged cardiac inflam-
mation in 78% and 60% of recovered patients was found, irrespective of initial severity or
time since diagnosis [72]. Cardiac impairment was revealed in 20% of patients at 6 months,
persisting in over 50% of patients at 12 months via cardiac magnetic resonance [73]. The
present findings advocate for cardiac investigations in patients with Long COVID reporting
chest pain.

4.3. Onset and Chronicity of LC

The present study revealed that most symptoms were experienced during the first
three months following COVID-19 infection, and over time, the manifestations of LC
symptoms decreased from the acute phase. Symptoms like cough, shortness of breath,
sore throat, fever, fatigue or muscle weakness, loss of taste, and loss of smell were more
prevalent within the first three months post-infection, with only cough and shortness of
breath showing some amelioration as the timeline extended to 4–6 months after COVID-
19, and certain symptomatic features exhibited varying frequencies over the timeline of
4–12 months post-infection. Similarly, in most studies, at least one symptom persisted for
3 months or beyond [13,15]. This research also demonstrated that some symptoms, such
as difficulty in remembering or memorising and difficulty understanding information,
persisted at relatively high frequencies even beyond 12 months post-infection. A com-
parable scenario was uncovered in Wuhan, China, where symptoms of LC persisted for
more than 6 months in 76% of patients [22]. In yet another study, persisting symptoms
beyond 6 months and beyond 1 year of acute COVID-19 were reported at 8.9% and 56.1%,
respectively [74].

The present data portray the depth of chronicity of Long COVID symptoms in nu-
merous survivors and may be explained by three theories, namely, hypercoagulability
and micro-clots, lingering viral RNA in different organs and an immune system in over-
drive [58,63]. Similarly, Phetsouphanh et al. (2022) [60] established the persistence of
alarming levels of interferon 8 months after the acute phase of infection, a study which
also underscored the specificity of this immune marker in Long COVID patients, implying
the long-lasting inflammatory effects of SARS-CoV-2. Other studies demonstrated that
60% of Long COVID patients had circulating SARS-CoV-2 spike antigen up to 12 months
post-diagnosis, suggestive of a potential active virus reservoir or its components, which
may contribute to persistent symptoms [66]. Thus, the appearance, persistence and dis-
appearance of the different symptoms could be related to genetics, the duration the virus
lingers in the different organs and the individual immune responses.

4.4. Relationship Between Demographics and Long-Haul COVID

The cross-sectional analysis reveals significant associations of gender with both WHO
Long COVID and NICE/SIGN/RCPG Long COVID. The data suggests that females are
considerably more affected than males, with 69.4% experiencing WHO LC and 69.2%
experiencing NICE/SIGN/RCPG LC. This is consistent with earlier studies like Jones
et al. (2021) [27] and Aiyegbusi et al. (2021) [20], purporting a female preponderance in
Long-Haul COVID. Similarly, the meta-analytical findings by Tsampasian et al. (2023) [75]
revealed the predominance of female gender association with LC manifestation. Several
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theories have been proposed for this disparity, including sex-based variations in anti-
body production, with women showing a lower likelihood of seroconversion, a higher
likelihood of seroreversion, and overall reduced antibody levels. These differences even
impact “antibody waning after vaccination” [58]. Furthermore, X chromosomes carry multiple
immune-coding genes, implying stronger expression of immune responses [76]. However,
women have stronger IgG production during early disease phases, which could lead to
more positive acute outcomes while enabling chronic manifestations [77]. This strong
immune and inflammatory response is influenced by both genetic and hormonal factors
being more pronounced in the female gender [68,78]. Similarly, Petrella et al. (2022) [79]
demonstrated elevated levels of the cytokine TGF-β, a biomarker for oxidative stress
and inflammation, in 19-year-old girls with LC. Given that this study had a majority of
young participants, it could explain the predominance of LC amongst women. Another
inflammatory biomarker, the ANG-1 angiogenic biomarker, associated with the female
gender, has been isolated in LC patients [80]. The intense immune response in women,
despite being protective in acute infection, tends to increase their vulnerability to protracted
courses of autoimmune pathologies [81,82]. Furthermore, it has been hypothesised that
LC can be mediated by oestrogen, supporting its higher prevalence in the younger female
population [78].

The findings from this study indicate that there is a decreasing trend in the prevalence
of Long COVID with increasing age, as seen in both definitions, WHO Long COVID
and NICE/SIGN/RCPG Long COVID; however, no statistical significance was achieved
in associating age and Long COVID. Contrastingly, Sudre et al. (2021) [15] reported an
increasing prevalence of Long COVID with age, with prevalence rates ranging from 9.9%
in the age group of 18–19 years to 21.9% in individuals aged ≥ 70 years, similar to findings
from Jones et al. (2021) [27], Chelly et al. (2023) [62]; and Crook et al. (2021) [57]. On the
other hand, this research has similar findings to the studies by Taquet et al. (2021) [14],
Ganesh et al. (2021) [7], and Yong (2021) [5], which established a predominance of Long
COVID in young adults. Analogous findings of higher LC rates in the age groups under
70 years align with the present data (Crook et al., 2021) [57]. Based on all these data and
supported by the research by Asadi-Pooya et al. (2022) [83], whereby an incidence of
44.8% of Long COVID in children and adolescents was noted, the complexity of age-related
patterns in Long COVID can be established. However, the low prevalence in the older age
group might be explained by the low level of participants in this sample.

This study acknowledged the role of socioeconomic status in Long-Haul COVID,
though with different characteristics, revealing a significant association between WHO LC
and education, lowering the ceiling of educational level as opposed to earlier findings where
individuals with low SES were 50% more likely to suffer from Long COVID [31] and those
with graduate level education have lower likelihood of developing LC [74,84]. Moreover,
this research did not establish a significant association between income, occupation, and
Long-Haul COVID, in contrast to several studies that suggested the raised probability
of LC in lower socioeconomic status [13,31,85,86]. This finding might be explained by
the predominance of well-educated participants in this Mauritian sample (76.5% with at
least secondary school level education) and, hence, better awareness [87] and concern
about health. Additionally, public healthcare in Mauritius is free at the point of use for
all citizens [88] and health inequity is low, as denoted by the remarkable distribution of
services benefiting lower-income strata due to increased government investment [89]. This
widespread equity, linked to better COVID-19 outcomes [87], could be another reason
behind the lack of association between SES and Long COVID in Mauritius.
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4.5. Effect of COVID-19 Vaccination on Long-Haul COVID

The cross-sectional analysis failed to uncover any clear link between the specific type
of vaccine used or the administration of a fourth vaccine dose and the incidence of Long
COVID. However, several other studies have consistently demonstrated that COVID-19
vaccination offers protective effects against Long COVID and reduces the risks of post-acute
illness. For instance, Kuodi et al. (2022) [36], Peluso and Deeks (2022) [30], and Azzolini
et al. (2022) [35] all reported that vaccinated individuals were less prone to developing
Long COVID compared to unvaccinated individuals. Additionally, Ayoubkhani et al.
(2022) [37] found that double-vaccinated individuals had a lower risk of experiencing
Long COVID compared to unvaccinated individuals. On the other hand, this study found
that 81.7% of fully vaccinated respondents showed no signs of NICE/SIGN/RCPG Long
COVID, consistent with the general trend observed in other research, where vaccination
has been associated with protective effects (Chelly et al., 2023) [62] and reduced risks
of long COVID [90]. Nonetheless, it is also important to acknowledge the variability in
findings across different studies. Szabo et al. (2023) [2] found that 25% of fully vaccinated
individuals still developed some form of long COVID. The discrepancies in results could
be due to various factors, including differences in study populations, methodologies, and
the specific definitions of Long COVID used in each study. The duration of follow-up
and the presence of different variants of the virus may also contribute to variations in
the observed outcomes. Additionally, the lack of association of LC prevalence with the
type of vaccine and fourth dose could be a failure to impute other factors like COVID-19
variant, reinfections and natural immunity. Given that fully vaccinated individuals in
this sample did not develop NICE/SIGN/RCGP LC, this further accentuates that using
different definitions of Long COVID yields varying results. As such, the need for a standard
case definition is primordial for improved diagnosis and bringing uniformity in research.

4.6. Associating COVID-19 Disease Severity/Symptomatology and Long COVID

The current study’s finding that the respondents who did not develop WHO-defined
Long COVID were those with non-severe COVID-19 infection is consistent with several
pieces of literature. Taquet et al. (2021) [14] reported that a severe course of acute COVID-19
was linked to an increased likelihood of experiencing Long COVID. Furthermore, the
persistence of LC symptoms was observed to be higher in hospitalised patients compared
to non-hospitalised ones [91] and in those admitted to the ICU [75]. Halpin et al. (2021) [92]
noted higher trends of LC manifestations in patients who were admitted. This aligns with
the current study’s finding that severe cases of COVID-19 were more likely to result in Long
COVID. Additionally, the literature indicates that ICU admission and artificial ventilation
were associated with an elevated risk of experiencing specific long-term effects. Asadi-
Pooya et al. (2021) [29] observed a connection between ICU admission and brain fog, while
Herrera et al. (2021) [24] identified a link between ICU admission and post-intensive care
syndrome (PICS) and showed that the use of long-term ventilator support was associated
with the development of PASC.

On the other end of the spectrum, the study by Osikomaiya et al. (2021) [93] in Nigeria
reported that Long COVID was more prevalent in cases with moderate COVID-19 disease
severity. Interestingly, several studies determined that Long COVID can still manifest even
in cases of mild COVID-19 illness and may not necessarily be dependent on acute COVID-
19 severity or hospitalisation status [5,18,40]. This contrasts with the current study’s finding
that all respondents who did not develop WHO-defined Long COVID were those who
did not experience severe COVID-19 infection, but it does corroborate with the fact that
there was no association between disease severity and NICE/SIGN/RCGP Long COVID.
Nevertheless, it should be emphasised that the present study had a disproportionate
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number of participants with severe cases (2.5%) of COVID-19 compared to non-severe ones
(97.5%), and due to lack of clinical details, proper severity classification (mild, moderate,
severe, critical) could not be applied in this sample.

The results of this study also point towards a lower incidence of LC in asymp-
tomatic COVID cases, findings which align with previous research reported by Sudre
et al. (2021) [15] and Ayegbusi et al. (2021) [20]. It was observed that a large proportion
of cases did not develop Long COVID (62.1% according to WHO LC criteria and 66.7%
according to NICE/SIGN/RCPG LC criteria) when experiencing ≤ five symptoms in the
acute COVID phase. This observation supports the literature’s notion that Long COVID
may be less likely to occur in cases with fewer initial symptoms.

As expected, when the number of symptoms exceeded five during the first week of
acute COVID-19 infection, 62.2% of cases exhibited signs of WHO Long COVID (p < 0.01),
and 58.5% showed signs of NICE/SIGN/RCPG Long COVID (p < 0.01). This indicates
that experiencing more than five symptoms during the initial phase of COVID-19 in-
fection could predict the development of Long COVID, like the findings of Cazé et al.
(2023) [94]. Additionally, Fernández-de-las-Peñas et al. (2021) [28] reported a link between
the frequency of symptoms at hospitalisation and the presence of fatigue and dyspnoea
in post-COVID stages, further supporting the importance of early symptomatology in
predicting Long COVID outcomes. According to Sadat Larijani et al. (2022) [95], exhibiting
multiple symptoms in the initial phase of infection points to an underlying hyper-immune
reaction with a resulting cytokine cascade, which could rationalise the development of
LC in such individuals. This raises the possibility that reducing acute symptoms through
treatment might modify the risk of developing Long COVID [74].

This study also determined that those with SARS-CoV2 reinfections had a higher
propensity to suffer from Long COVID, data in agreement with the research work by Bowe,
Xie and Al-Aly (2022) [96] that pinpointed the elevated risk of post-acute COVID sequelae
with repeated COVID infections. This could potentially be explained by the fact that,
although natural immunity is provided by an initial infection, it fades over time, and this
waning is found to be accelerated in infection by the Omicron variant [97]. Therefore, the
weakened immune system from the previous infection, which also predisposes to higher
reinfection risks [58], and the waning natural immunity could support the findings of this
study. Thus, curbing infection spread in the first place would substantially decrease the
burden of Long COVID.

4.7. Linking Baseline Comorbidities and Long-Haul COVID

This study found no significant association between the two long COVID variables
WHO long COVID and NICE/SIGN/RCPG long COVID) and the respondents’ history
of diseases. Conversely, various research works have asserted the association between
comorbidities and the risk of developing long COVID. Tsampasian et al. (2023) [75] reported
an odds ratio (OR) of 2.48 (95% CI, 1.97–3.13), indicating a higher risk of Long COVID in
individuals with comorbidities. Similarly, Mechi et al. (2021) [34] reported that diabetes,
obesity, hypersensitivities, and obstructive lung pathologies influenced Long COVID
incidence, while others showed that severe courses of Long COVID were predominant in
individuals with two or more comorbidities at baseline [24,40,98]. The current study did
not delve into specific individual diseases but focused on the overall history of diseases,
that is, comorbidity present vs. comorbidity absent. Moreover, the subgroup without any
history of diseases was larger (64.9% vs. 35.1%), and multimorbidity was not investigated,
which may be the reason why an association with the incidence of Long COVID could not
be established in this study.
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Nevertheless, the findings reported significant differences with respect to self-
perception of illness, such that the way individuals perceived their acute infection played a
role in the manifestation of Long COVID symptoms. A total of 39.1% and 49.2% of respon-
dents who perceived their acute illness to be like a common cold displayed no symptoms of
WHO Long COVID and NICE/SIGN/RCGP Long COVID, respectively. A France-based study
also uncovered the effects of self-perception on LC manifestation, where individuals with a
positive belief in having had COVID-19, despite negative serology results, showed higher
odds of experiencing persistent symptoms. Besides hearing impairment, joint pain, and
sleep problems, all other persisting symptoms were more prominent in those with a self-
perception of having COVID-19 infection, suggesting that persistent symptoms may not
be exclusive to SARS-CoV-2 [99] or may be psychosomatic expressions related to the fear
of being sick with COVID-19 [100]. This further highlights the long-lasting psychological
burden of the COVID pandemic.

4.8. Quality of Life and Long COVID: Consequential Effects

In the current study, both fatigue and Long COVID were found to have negative
influences on the physical QOL of the participants, with females exhibiting lower scores.
This could be explained by the differences in functional ageing. Men are found to be less
frail than women due to higher hormone levels, such as testosterone and growth hormone,
which promote muscle cell regeneration and, hence, improved muscle mass [101]. Hence
indicating better functional resilience in males. Furthermore, fatigue severity itself was
revealed to be strongly impactful on PCS-12. Given the prominence of severe fatigue
(46.0% in FSS), the substantial presence (68.4%) of poor physical QOL in this study can
be explained. This aligns with previous studies which established a direct link between
Long COVID fatigue and functional decline and, consequently, worsening of health-related
quality of life [102,103].

In fact, in a study by Montes-Ibarra et al. (2022) [104], a considerable number of
patients (64%) experienced functional impairment, fatigue (69%), and reduced quality of
life (72%) during Long COVID. The underlying mechanisms were found to be multifactorial,
explaining the substantial degree of effects on different populations [105]. Furthermore,
Lemhöfer et al. (2023) [106] identified the intensity of acute phase symptoms and the level
of personal resilience as statistically significant predictors of the PCS score. Given that all
the participants who did not develop Long COVID were those with non-severe COVID-19
infection, the degree of LC fatigue and poor physical QOL in this study sample is coherent.

Other studies that have been pertinent about the direct and indirect afflictions of Long
COVID on health-related quality of life (HRQOL) emphasised how the pervasive and
deep-seated pathophysiology of Long COVID fatigue and their tenacious ramifications on
different pathways for physical functions precipitate prolonged decline in the physical and
overall quality of life of COVID long-haulers. The findings accentuate the imperative for
targeted interventions and comprehensive care for COVID long-haulers in Mauritius and
around the globe to improve their physical and overall well-being.

Presently, neither Long-COVID (both WHO and NICE/SIGN/RCGP) nor the fatigue
scores (both FAS and FSS) demonstrated any significant impact on the mental score of
SF-12, but a statistically significant impact of COVID severity on MCS-12 score was found,
which could be related to the stress around long ICU stay and fear of giving way to the
fatality of the disease. The presence of baseline mental burden as a confounding variable
should not be downplayed as well, a variable which was unfortunately not examined.
Additional research is required to gain a deeper understanding of how patients readjust
their psychological states and their mechanisms of resilience.
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Overall, this study denotes a higher impact of WHO Long COVID on fatigue in com-
parison to NICE/SIGN/RCGP Long COVID, further suggesting that certain aspects of Long
COVID may be particularly influential in driving fatigue experiences and, subsequently,
alterations in quality of life. These results emphasise the importance of addressing fatigue
symptoms in individuals with Long COVID, with particular attention to females, and
highlight the need for targeted interventions to manage and alleviate this distressing and
prevalent symptom.

4.9. Limitations and Future Directions

The co-administration of different brands of vaccine, baseline fatigue and func-
tional/cognitive status, undiagnosed anaemia or hypothyroidism, and dietary regimen
could be confounding variables that were not accounted for. Also, specific pathologies and
multimorbidity were not investigated as independent variables against Long COVID, but
comorbidity was treated as a nominal variable. The study relied on self-report of symptoms
rather than objective physiological or cognitive measures. As such, these results must be
seen as complementing, rather than replacing, analyses using patients’ medical records.
An important element of this research was to identify the cognitive and overt neurological
impacts of Long COVID, features which may also be under the effect of pre-existing condi-
tions that were not assessed. Hence, future works within those lines may include recruiting
both hospitalised and non-hospitalised patients, with control groups and a standardised
long-term follow-up after the acute COVID-19 stage. Regular consultation of their medical
records, clinical examinations and paraclinical investigations could enhance the objectivity
of the study, while clinical cognitive assessments using the Mini-Mental State Examina-
tion (MMSE) and fatigue scoring using the Fatigue Assessment Scale must be carried out
during the first days of infection, to exclude baseline cognitive impairments and fatigue,
hence leaning towards prospective and clinically objective studies to confirm the results
uncovered in the current research.

The evident variability in outcomes arising from different definitions of Long COVID
accentuates the imperative for a standardised case definition. This standardisation is
pivotal for enhancing diagnostic accuracy and achieving uniformity in research efforts. This
study revealed a noteworthy observation in that individuals with SARS-CoV-2 reinfections
exhibited a significantly higher susceptibility to Long COVID. Thus, a primary focus on
preventing COVID-19 transmission holds immense potential for substantially alleviating
the burden of Long COVID, efforts which seem to be deterring as COVID-19 is being
normalised. A profound comprehension of how patients readjust their psychological
states and their mechanisms of resilience warrants deeper exploration through additional
research efforts.

In light of these findings, it is fundamental for healthcare providers, policymakers,
and researchers to channel their efforts towards targeted interventions and comprehensive
care for COVID long-haulers, not just in Mauritius but on a global scale, with the primary
goal of enhancing their physical well-being and overall quality of life.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/covid5010006/s1, Data S1: Demographics profile of the
participants; Data S2: Symptoms in 1st Week of COVID-19 infection; Data S3: Scores of FAS and
FSS Scales.
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