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Abstract
Introduction: The Covid-19 pandemic brought about changes in the livelihood of most people around the globe, including
variations in intake of dietary and herbal supplements (DHS) during the pandemic.

Objectives: To evaluate the dynamics of dietary and herbal supplements intake by persons already diagnosed with Tuberculosis
(TB), Human Immuno-deficient Virus (HIV) and Hepatitis (Hep) during the pandemic in Nigeria.

Design: Cross-sectional questionnaire survey.
Setting: Within the geographical location and boundary of the country only.

Participants: Adolescents, and adults residing in Nigeria. Respondents with TB, HIV and Hepatitis (n = 243) from a larger
study (n=645) were recruited from different geo-political zones and various ethnic groups.

Primary and Secondary Outcomes: Prevalence and determinants for the use of different DHS during Covid-19 pandemic in
Nigeria, sources of information and reasons for use of these DHS.

Results: HIV was the most prevalent communicable disease (95%) in the study. Most of the respondents increased their intake
of supplements during the pandemic. Female respondents with HIV were slightly more likely to increase their consumption of
supplements more than their male counterparts (y*=0.09, P-value=0.77, OR=1.12, 95% CI=0.52, 2.45). Vitamin C was the
most-consumed supplement by respondents with HIV (64.5%) and TB (60%,) but the least by respondents with Hep (14.3%,).

Calcium (30, 13%) and zinc (16, 7%) were taken only by respondents with HIV. Maintenance of good health was the main

reason for increased consumption of DHS and health-care providers were the major source of information on the use of DHS
during the pandemic.

Conclusions: HIV was most prevalent among the respondents. There was increased consumption of DHS and Vitamin C
was the most consumed supplement during Covid-19 pandemic in Nigeria, The use of DHS by Nigerians with communicable
diseases should be explored further to ascertain their usefulness or otherwise during illness or a future pandemic.
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1. Introduction demic caused by Severe Acute Respiratory Syndrome Coronavirus
Novel coronavirus disease 2019 (Covid-19) is a recently discov- 2 (SARS-CoV-2) has become a global public health crisis, causing
ered disease in the coronavirus family that is transmitted by drop-  widespread illness, death, and disruption to normal life. The ep-
lets and poses an increased risk of transmission (Kamarli et al., idemic began with animal-to-human transmission and the direct
2021). First reported in Wuhan, China, in 2019, the Covid-19 pan-  cause of death was generally attributed to subsequent severe atyp-
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ical pneumonia (Muscogiuri et al. 2020). The first confirmed case
in Nigeria was reported on February 27, 2020 (Amzat et al., 2020).
Since then, the country has seen a rapid spread of the virus, leading
to a significant impact on public health and the economy. As of
2021, the virus had spread to every corner of the world and affect-
ed millions of people (WHO, 2021; Chen et al., 2021). In addition
to the effects of the disease itself, the pandemic has highlighted the
importance of taking measures to prevent and control communica-
ble diseases (Paakkari & Okan, 2020), such as maintaining good
hygiene and seeking prompt medical care when symptoms arise.

The impact of Covid-19 has been observed in both urban and ru-
ral areas in Nigeria. In response to the pandemic, the government
and other health organizations took various measures, including
the promotion of personal protective measures such as wearing
masks and practicing social distancing, as well as the scaling up
of testing and treatment capacity (Oginni et al., 2020). In addition
to the Covid-19 pandemic, Nigeria has been facing a significant
burden of communicable diseases, including tuberculosis, malar-
ia, and human immunodeficiency virus (HIV)/acquired immuno-
deficiency syndrome (AIDS) (Coker et al., 2021). These diseases
continue to pose a significant threat to public health and contribute
to the high burden of morbidity and mortality in the country (Mu-
hammad et al., 2017). It is essential to understand the impact of
the Covid-19 pandemic on the communicable disease spread and
the patterns of dietary supplements, herbal supplements, and fruits
consumed by Nigerians.

Because the immune system is influenced mainly by genetic fac-
tors and among environmental factors, eating habits (Childs et al.,
2019), many attempts have been made to find alternative options
to prevent disease transmission or slow the progression of diseas-
es, which has drastically increased the use of natural products (Al-
yami et al., 2020), dietary supplements, and fruits (Kamarli et al.,
2021) to increase immunity and decrease the probability of getting
infected. Recently, the increased consumption of dietary supple-
ments (DS) and herbal products has been observed in many devel-
oped and developing countries (Mohsen et al., 2021; El Khoury
et al., 2016; NPTMRH, 2005). Dietary supplements are non-drug
products intended to supplement the diet with one or more of the
following: Vitamins, Minerals, Herbs, and Amino Acids (Mohsen
et al., 2021). Herbal products are defined as products that contain
whole plants, part of plants, or other plant materials (leaves, roots,
stems, etc.) as active ingredients intended for human therapeutic
use, and generally produced in large quantities for retail purpos-
es (WHO, 2001; Ozioma et al., 2019). DS, such as vitamins and
minerals, are often marketed as a way to support general health
and well-being, whereas fruits are considered rich in nutrients that
can help maintain a strong immune system. Medical information
about herbs (Alotiby et al., 2021) and dietary supplements (Adams
et al., 2020), and how to protect against Covid-19, has been shared
on social media without much evidence. Most people believe this
information and start using recommended herbs and natural prod-
ucts without any knowledge of side effects, assuming they protect
against infection (Alotiby et al., 2021). Dietary supplements, such

as zinc gluconate and ascorbic acid, are over-the-counter sup-
plements taken by patients to treat viral illnesses; however, their
role in reducing symptoms and improving recovery in patients
diagnosed with SARS-CoV-2 infection is unclear (Thomas et al.,
2021). While the consumption of dietary supplements, herbal sup-
plements, and fruits has become increasingly popular (Hamulka et
al., 2020), there is limited scientific evidence to support the claim
that they can prevent or cure diseases, including Covid-19 (Adams
et al., 2020). Despite this, the use of these products has contin-
ued to grow, driven by the need for individuals to take steps to
protect themselves and their families from infections. Shakoor et
al argued that vitamins D, C, E, Zinc, selenium, and omega-3 fat-
ty acids have a feasible role in the support of Covid-19 patients
and that supplementation of higher dosages of vitamins D, C, and
zinc may have a positive effect during Covid-19 infection (Sha-
koor et al., 2021), however, robust evidence to support a role for
vitamins and minerals in preventing infection with SARS-CoV-2
is not available (Louca et al., 2021; Cheng et al 2020). During this
period, there is a growing tendency to develop individual solutions
to health problems, so consumption of herbal medicines is likely
to increase and may interact with medications used to treat some
conditions, so use should be controlled (Ozdemir et al., 2013;
Acar and Peckan, 2008; Ohnishi & Yokoyama, 2004;). Despite
intensive efforts by international nutrition organizations and other
health-related bodies to develop guidelines and advice related to
the Covid-19 pandemic, the literature is still lacking (de Faria et
al., 2021). This study aimed to investigate how the consumption
of dietary supplements, herbal supplements, and fruits during the
Covid-19 pandemic has affected the spread of common commu-
nicable diseases in Nigeria. It assesses the extent to which these
products are being consumed, the reasons for their consumption,
and the perceived benefits and risks associated with their use. This
study also explored the extent to which individuals seek advice
from health professionals before consuming these products.

2. Materials and Method
This study took place from April to October 2021 in both Google
Forms and hard-copy questionnaire.

2.1 Ethical Clearance

The study protocol, the questionnaire and the consent form were
reviewed and approved by the Research and Ethics Committee at
the Nigerian Institute of Medical Research (NIMR) (IRB/20/039).
Both in the hard copy and Google form of the questionnaire, study
participants were assured of concealment of personal identity, con-
fidentiality, and choice to decline at any point in the filling of the
questionnaire before the survey started. On-line study responders
had to accept to participate after agreeing to terms and conditions
of the study before the questionnaire could be accessed electron-
ically.

2.2 Study Design

This questionnaire-based cross-sectional study was designed and
served to persons (Nigerians) aged 18 years and above to explore
and describe their consumption pattern of dietary and herbal sup-
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plements (DHS) during the Covid-19 pandemic. Almost all the
study subjects, males and females, from various ethnic groups
were residents in the country when the survey was conducted,
with varying levels of educational background, and employment
status were able to read and understand English. Information col-
lected from respondents included socio-demographic characteris-
tics (age, sex, educational status, employment status, and marital
status), health status, knowledge, attitude, and behavioral patterns
on the use of DHS. The Nigerian Institute of Medical Research
(NIMR), where this study was developed, conducted, and ana-
lyzed is the sole medical research institute of the Federal Govern-
ment. The Institute consists of the departments of Biochemistry
and Nutrition (where the study was designed), Human Virology,
Clinical Trials, Public Health, and Microbiology. Because of re-
striction of movements due to lock-down policy by the govern-
ment, a hard copy questionnaire survey was conducted in Lagos
State. However, Google form questionnaire was sent to other parts
of the country using the internet. Though a minimum of 500 re-
sponses were expected, filled questionnaires were received from
only 216 people. Reasons for non-response have been stated in
our earlier paper which included (i) time limit of one week that
was given (ii) the survey took place during the pandemic during
which people were stressed because of lock-down, social distance
and other restrictions (iii) many questionnaires were circulating
online during the pandemic and (iv) response fatigue on the part
of the study subjects. This poor response rate from Google form
prompted the administration of hard copies of the questionnaire in
various communities in metropolitan Lagos, southwest Nigeria, a
multi-ethnic city of about 20 million people. Five questionnaire
administrators, trained in inter-personal communication, retrieved
responses from the study subjects. These administrators conducted
had received their Covid-19 vaccine, and observed all precautions
such as wearing face mask, using hand sanitizers, and maintaining
social distance when conducting face-to-face interviews. In addi-
tion, all questionnaires and materials for writing were equally dis-
infected appropriately before and after use. Each respondent who
was not wearing a face mask or whose face mask was defective

was provided with one to wear and had his or her hands sanitized
as well. The very few respondents who could not read nor write
had the questionnaire read to them. Participants’ unique identifier,
as well as the intention of the survey, the process and the duration
of time needed to finish each questionnaire were specified in the
early part of each questionnaire.

2.3 Inclusion Exclusion Criteria

The only inclusion criteria to participate in the study were age of
18 years and above and residence within Nigeria as there were
hardly any visitor from outside the country during the Covid-19
pandemic.

2.4 Definition

For the purpose of this study, dietary and/or herbal supplements
were defined as any ingredient (except tobacco products) that
are consumed as nutrients or micronutrients to prevent and treat
Covid-19 infection.

2.5 Statistical Analysis of Data

Data was first extracted from Google Form as a Microsoft Excel
Spreadsheet (Microsoft Corporation) and concatenated with data
from hard copy questionnaire. The completed data in the Excel
spreadsheet was then cleaned, coded, and exported into NCSS
v2022 (Kaysville, Utah, USA) statistical software for Windows
before it was analyzed, using appropriate commands. Descriptive
statistical analyses concerning frequency and percentage distri-
bution were performed for all demographic variables and the re-
sults of these were specified as numbers (n) and percentages (%).
Continuous variables were reported as mean (+standard deviation
[SD]) for normally distributed variables. Pearson correlation (y?)
with Odd Ratio (OR) at 95% Confidence Interval (CI) were carried
out to determine the relationship between categorical variables of
interest. P-values <0.05 were considered statistically significant.
Results were rendered as Tables, Graphs and Figures.
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hard copy questionnaire (n=782) Google form Questionnaire.

! }

[ Nigerian adults aged >18 years, served ] [ Nigerian adults aged >18 years served ]

Filled questionnaires. Respondents
(n=526, 67.3%) (n=216)
Questionnaires . i
excluded due to Questionnaires
——> excluded due to

incomplete data

(n=87, 16.52%) missing data.

(n=10, 4.6%)

v

Questionnaires included in
analysis (n=439, 83.5%)

Questionnaires included in
analysis (n= 206, 98.1%)

Questionnaire excluded due
to very few respondents.
(Malaria, n=1, 0.2%)

v
Total number of questionnaires (n=645) from which the following
Communicable diseases (n=243, 37.7% ) were analyzed

AN

HIV/AIDS
(n=231 or 95.1%)

Tuberculosis
(n=>5o0r2.1%)

Hepatitis (n=7 or 2.9%)

Figure 1: Flowchart of recruitment of study participants with communicable diseases

. Communicable disease entity (n=243)
. Category Statistics - —
Variable Tuberculosis HIV/AIDS Hepatitis
Total (%) 52.1) 231 (95.1) 7(2.9) ET P-value
Mean (£sd) 46.8 (11.5) 46.9 (10.8) 40.7 (13.3)
Age (yrs.) All Median 49.0 47.0 34.0
F-test (P-value) 1.67 (0.19)
Age group <50 3 (60.0) 136 (58.9) 6 (85.7) 2 33 031
(yrs.) >50 2 (40.0) 95 (41.1) 1(14.3) ' '
Gender Male 3 (60.0) 84 (36.4) 3 (42.9) 123 0.54
Female 2 (20.0) 147 (63.6) 4 (57.1)
Marital status Single . 3 (60.0) 32 (13.9) 2 (28.6) 6.37 0.04
Ever married 2 (20.0) 199 (86.1) 5(71.4)
Educational Primary 0 (0.0) 17 (7.4) 0(0.0) ) 6 058
I Secgndary Frequency (%) 2 (40.0) 101 (43.7) 2 (28.6) . .
Tertiary 3 (60.0) 113 (48.9) 5(71.4)
Employed 2 (40.0) 129 (55.8) 4 (57.1)
. Unemployed 3 (60.0) 93 (40.3) 3 (42.9)
Occupation Trader 0 (0.0) 7(3.0) 0(0.0) 1.58 0.99
Retired 0 (0.0) 1(0.4) 0(0.0)
Student 0 (0.0) 104 0 (0.0)
RETe Christianity 5(100.0) 214 (92.6) 7 (100.0) 1.79 0.41
Islam 0 (0.0) 17 (7.4) 0 (0.0)

Table 1: Socio-demographic characteristics of respondents relative to disease entity
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3. Results

This paper is part of a bigger study from which data of participants
with communicable diseases (CDs) — Tuberculosis, HIV and Hep-
atitis — have been extracted for analysis. The flow chart which il-
lustrates participants’ recruitment into the study is shown in Figure
1. Among the initial 644 respondents with completely filled ques-
tionnaires, 243 had been clinically diagnosed with HIV (n=231,
94.7%), Tuberculosis (n=5, 2.1%) and Hepatitis (n=7, 2.9%). As
illustrated in Table 1, there was no significant difference (F-sta-
tistic=1.67, P-value=0.19) in means (£sd) of age (years) of all the
respondents. Pooled analysis shows that, among the three com-
municable diseases, the proportion of respondents with HIV was

Tuberculosis

Percentage
D o]
(=} (=]

S
o

significantly higher (y>=6.37, P-value=0.04) in those who were
ever married than among those who were single. Almost all the re-
spondents never smoked at all, approximately 80% never took al-
coholic drinks, while 32%, 21% and 37% of those diagnosed with
HIV were non-vegetarians, total vegetarians and both vegetarians
and non-vegetarians respectively. Only those diagnosed with HIV
(14%) engaged in formal exercise daily while 52% of them, 40%
diagnosed with tuberculosis and 43% with hepatitis occasionally
engaged in formal exercise. Interestingly, 85% of the respondents
diagnosed with Hepatitis had less than 8 hours of sleep per day
compared with 62% and 60% of those diagnosed with HIV or tu-
berculosis (Figure 2).

HIV/AID [ Hepatitis

Figure 2: Frequency Distribution of Dietary Pattern, Social Habits, and Daily Sleep Duration.

In all, 100%, 67% and just 14% of respondents diagnosed with
TB, HIV, and Hepatitis believed that dietary supplements are nec-
essary during infectious disease outbreak such as Covid-19, most-
ly (100.0%) among female respondents with hepatitis than HIV
(62%) or TB (40%). While only 16% of those with HIV believed
that supplements can be used exclusively to treat Covid-19 infec-
tion, 57% and 20% of hepatitis and TB patients respectively be-

lieved such notion. However, just 55% of respondents with HIV,
compared to 80% and 71% of respondents with TB or hepatitis
asserted that supplements can be used in conjunction with other
drugs to treat Covid-19. Pooled analysis indicates no significant
difference in the sex or age group of respondents with each of the
disease entities, regarding knowledge of dietary supplements. (Ta-
ble 2).
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IgieFary' 51t{ppl'ement's are necessary Supplements can be used exclusively to Supplements can be used in conjunction
. . uring infectious dlSF:ase G S treat Covid-19 with other drugs to treat Covid-19
Disease Variable Category such as Covid-19
Yes LD Yes No Don’t know Yes No Don’t know
know
All 5(100.0) | 0(0.0) 0(0.0) 1 (20.0) 4 (80.0) 0(0.0) 4 (80.0) 0(0.0) 1(20.0)
Male 3(60.0) | 0(0.0) 0(0.0) 0(0.0) 3(75.0) 0(0.0) 2(50.0) 0(0.0) 1 (100.0)
| sex Female 2(40.0) | 0(0.0) 0(0.0) 1 (100.0) 1(25.0) 0(0.0) 2 (50.0) 0 (0.0) 0(0.0)
"l(‘:i);:rgullg/il)s 22 (P-value) 1.88 (0.17) 0.83 (0.36)
o Age 3(60.0) | 0(0.0) 0(0.0) 1 (100.0) 2 (50.0) 0(0.0) 3 (75.0) 0(0.0) 0 (0.0)
group 2(40.0) | 0(0.0) 0(0.0) 0(0.0) 2 (50.0) 0(0.0) 1(25.0) 0(0.0) 1 (100.0)
(rs.) 22 (P-value) 0.83 (0.36) 1.88 (0.17)
All 155 (67.1) | 14(6.1) | 62(26.8) | 37(16.0) | 120(52.0) 74(32.0) | 127(55.0) | 30(13.0) 74 (32.0)
Male (n=84) | 59(38.1) | 5(35.7) | 2032.3) | 16(432) | 42(35.0) 26 (35.1) 54(425) | 7(233) 23 31.1)
Sex Female (n=147) | 96(61.9) | 9(64.3) | 42(67.7) | 21 (56.8) 78 (65.0) 48 (64.9) 73(57.5) | 23(76.7) 51(68.9)
H(I,:Z%IBS 2 (P-value) 0.65 (0.72) 0.90 (0.64) 5.17 (0.08)
Age 90 (58.1) | 11(78.6) | 35(56.5) | 23(62.2) 70 (58.3) 43 (58.1) 74(58.3) | 21(70.0) | 41 (55.4)
group 65(41.9) | 3(21.4) | 27(435) | 14(37.8) 50 (41.7) 31 (41.9) 53(417) | 9(30.0) 33 (44.6)
§7) PP ) 2.44 (0.30) 0.20 (0.91) 1.92 (0.38)
All 1(143) | 2(28.6) | 4(57.1) 4(57.1) 1(14.3) 2(28.6) 5(71.4) 1(14.3) 1(14.3)
Male 0 (0.0) 0(0.0) | 3(75.0) 3(75.0) 0 (0.0) 0 (0.0) 3 (60.0) 0 (0.0) 0(0.0)
Sex Female 1(100.0) | 2(100.0) | 1(25.0) 1(25.0) 1 (100.0) 2 (100.0) 2(40.0) | 1(100.0) 1 (100.0)
Hep;a;iﬁs 22 (P-value) 3.94 (0.14) 3.94 (0.14) 2.10 (0.35)
(=7) Age 1(100.0) | 1(50.0) | 4(100.0) | 4(100.0) 1 (100.0) 1 (50.0) 5 (100.0) 0(0.0) 1 (100.0)
group 0(0.0) 1(50.0) | 0(0.0) 0(0.0) 0(0.0) 1 (50.0) 0(0.0) 1(100.0) 0(0.0)
&) 2 (P-value) 2.92 (0.23) 2.92(0.23) 7.00 (0.03)

Table 2: Knowledge of dietary supplements by persons with non-communicable diseases relative to sex and age group

Disease
entity

TB
(n=5)

HIV/
AIDS
(n=231)

Variable

All
Male
S
X Female
Male vs Female

Female vs Male

Age <50
(yrs.) >50
Age <50 vs =50 yrs.
Age >50 vs <50 yrs.
All
Male
2 Female

Male vs Female

Female vs Male

<50
>50

Age grp
(yrs.)

Statistics

Freq. (%)

© OR
(P-value)  (95% CI)
Freq. (%)
© OR
(P-value)  (95% CI)

Freq. (%)

> OR
(P-value)  (95% CI)

Freq. (%)

Did you take dietary
supplements more
during this Covid-19

Yes

5 (100.0)
3 (60.0)
2 (40.0)

0.00 (1.00)

3 (60.0)
2 (40.0)

0.00 (1.00)

202 (87.5)
73 (36.1)
129 (63.9)

0.04 (0.85)

116 (57.4)
86 (42.6)

No
0(0.0)
0(0.0)
0(0.0)

undefined

0 (0.0)
0 (0.0)

undefined

29 (12.5)
11(38.7)
18 (61.3)

0.93

(0.41,2.07)

1.07

(0.48, 2.41)
20 (67.0)
9 (33.0)

If yes, how often did you take dietary supplements

Occasionall Alternate
y days

2 (40.0) -

1 (50.0) =

1 (50.0) -

1 (50.0)

1 (50.0) =

70 34.6) 26 (12.9)

28 (40.0) 12 (46.2)

42 (60.0) 14 (53.8)

40 (57.1) 14 (53.8)

30 (42.9) 12 (46.2)

3 (60.0) =

2 (66.7) =

1(33.3) -
0.14 (0.71)

2 (66.7) -

1(33.3) -
0.14 (0.71)

89 (44.1) 11(5.5)

27 (30.3)  5(45.5)

62 (69.7) 6(54.5)
4.23 (0.37)

51(57.3) 9(81.8)

38 (42.7) 2(182)

Twice a
week

6(3.0)
1(16.7)
5(83.3)

2(33.3)
4 (66.7)

Others

0 (0.0)
0 (0.0)
0 (0.0)

0 (0.0)
0 (0.0)

COVID Res OA, 2023

Volume 1 | Issue 1 | 20




Age <50 vs >50 yrs.

0.61

2
X O @y 180 424 (037)
Ao 550 vs <50 v, (P-value)  (95%CD) 1.65
= yIS- (0.71, 3.80)
All 6(85.7) 1(143) 2(28.6) 4(57.1) 1(14.3)
Male Freq. (%) 3(50.0) 0(0.0) ; 3 (75.0) - ;
Sex Female 3(50.0) 1(100.0)  2(100.0) 1(25.0) - 1
(100.0)
. Male vs Female v OR
Hep_a’t71tls Female vs Male (P-value)  (95% CI) 0.00 (1.00) undefined 3.94 (0.14)
®=7) A =50 5(83.3) 1(100.0) 2 (100.0) - 3 (100.0) 1
£e Freq. (%) (100.0)
(yrs.) >50 1(16.7) 0 (0.0) ; 1 (100.0) . ;
Age <50 vs =50 yrs. v OR
Age>50vs <50yrs,  (Pvalue)  (9svcry  000(100)  undefined 7.00 (0.07)

Table 3: Consumption and frequency of dietary supplements use during Covid-19 pandemic in Nigeria relative to sex and age

group.

Herbal tea

Ginseng

Moringa

Tumeric

Ginger

Garlic

Other
supplement

Cellgevity

Multivitamin

Zinc

Calcium

Iron

Folic Acid

Viatmin E

Vitamin D

Vitamin C

Vitamin B co

Selenium

=)

20 40

60

80 100

W Age>50yrs M Age<50yrs MFemale ®Male WAl

(a) Tuberculosis
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Herbal tea
Ginseng

Moringa

Tumeric

Ginger

Garlic

Other supplements

Cellgevity

Multivitamin

Zinc

Calcium

Iron

Folic Acid

Viatmin E

Vitamin D

Vitamin C

Vitamin B co

Selenium

(=]
(=]
S
f=]
(%)
(=]
N
(=]
w
(=]
=)
(=]
-
(=]

H Age>50yrs W Age<50yrs ®Female ®Male mAIl

(b) HIV

Herbal tea
Ginseng
Moringa
Tumeric

Ginger

Garlic

Other supplement

Cellgevity

Multivitamin

Zinc
Calcium
Iron

Folic Acid

Viatmin E - |
Vitamin D

Vitamin C S m—
Vitamin B co

Selenium
0 10 20 30 40 50 60 70

B Age>50yrs MAge<50yrs MFemale ®Male ®AIl
(c) Hepatitis

Apple cider was the only fruit product consumed by HIV (All: n=14 or 6.1%; Male: n=4 or 4.8%; Female: n=10 or 6.8%; <50: n=9 or
6.6%; >50: n=5 or 5.3%) and Hepatitis (All: n=2 or 28.6%; Male: n=0 or 0.0%; Female: n=2 or 50.0%; <50: n=2 or 33.3%; >50: n=0 or
0.0%) but not Tuberculosis patients.

Figure 3: Types of Supplements Mentioned as Taken By Respondents Diagnosed with (A) Tuberculosis (B) HIV and (C) Hepatitis.
COVID Res OA, 2023 Volume 1 | Issue 1| 22




All the respondents with TB, about 88% of those with HIV and
85% of hepatitis patients consumed supplements more during
Covid-19 pandemic in Nigeria. The proportion of those who
consumed supplements more during the pandemic in Nigeria
was higher among males (60%) than females with TB, but more
among females (64%) than males with HIV but in equal propor-
tion among males and females with hepatitis, with no significant
difference in proportions. Females with HIV were slightly more
likely to have consumed DS more than males during the Covid-19
pandemic in the country (¥20.04, P-value=0.85, 95% OR=1.07,
CI=0.48, 2.41). Interestingly, HIV patients aged >50 years were
approximately 1.65 times more likely to consume supplements
more during the Covid-19 pandemic than those aged <50 years
(x*=1.39, P-value=0.24, OR=1.65, 95% CI=0.71, 3.80). A high-
er proportion (60%) of respondents with TB consumed DS daily,
mostly males (67%) than females (33%) and more among those
aged <50 years (67%) than those >50 years. Likewise, during the
pandemic in the country, 44% of HIV patients consumed DS daily
while about 35%, 13% 6% and 3% consumed DS occasionally,
on alternative days, once a week and twice a week respectively.
Incidentally, a higher proportion of female respondents with HIV
(approximately 70%) took DS on daily basis more than males with
HIV. The dietary and herbal supplements as well as fruits taken by

Percentage
)
-

HIV/ AIDS

Tuberculosis

respondents in each disease entity are as shown in Figure 3 (a-c).
The commonest DS consumed by patients with TB were vitamin
B complex (60.%), vitamin C (60%), Folic acid (40%) and Multi-
vitamin (40%); by patients with HIV were vitamin C (65%), Mul-
tivitamin (29%), Folic acid (26%), and vitamin B complex (25%);
and by hepatitis patient were vitamin E (43%, Multivitamin (43%)
and vitamin C (14.3%). Herbal supplements mostly consumed by
patients with HIV were Ginger (30%), Garlic (20%) and Tumeric
(17%), by patients with TB was Ginger (20%) and by patients with
hepatitis were Ginger (14%) Tumeric (14%) and herbal tea (14%).
No TB patient and a low proportion of HIV (6.1%) and hepati-
tis (28.5%) patients consumed only Apple cider as fruit product.
No other fruits were consumed by any of the respondents during
the Covid-19 pandemic in the country. Respondents were then
asked for the reasons why they took dietary and herbal supple-
ments during the Covid-19 pandemic in Nigeria. The common-
est response by those with TB (80%), HIV (72%) and Hepatitis
(71%) was “to maintain good health”. Other reasons for taking DS
during Covid-19 pandemic in the country were for adequate nutri-
tion (TB=20%, HIV=12% and Hepatitis=14%), prevent ill health
(TB=40%, HIV=14% and Hepatitis=29%) and hasten recovery
from current illness (TB=20%, HIV=8% and Hepatitis=0%) (Fig-
ure 4).

Hepatitis

Communicable dizeazes

u To maintain good health m For adequate nutriion @ Prevent weight loss

Prevent ill-health m Hasten recovery from current illness

Figure 4: Reasons for the Consumption of DHS During Covid-19 Pandemic in Nigeria

Source of information of practices related to food and dietary supplements used to prevent/treat Covid-19. Figure 4.

Health workers were the dominant source of information on the use of supplements during Covid-19 pandemic in Nigeria as stated by
all the respondents with TB (80%), HIV (66%) and least by patient with hepatitis (29%). Other sources of information, in low frequency
among HIV patients were friends/relatives, neighbors (7%), Social Media (11%), Mass Media (5%), the Internet (7%), Books (10%)
and teachers or religious leaders (2%). The use of the Internet was predominant (43%) among respondents with Hepatitis (Figure 5).
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Figure 5: Source of Information of Practices Related to Food and Dietary Supplements used to Prevent Treat Covid-19

4. Discussion

Data on pattern of consumption of fruits, dietary and herbal
supplements by those with communicable diseases during the
Covid-19 pandemic in sub-Saharan Africa is rare. In this cohort
of respondents with communicable diseases, HIV maintained the
highest prevalence, followed by Hepatitis and TB. Both Covid-19,
a viral disease and TB, a bacterial illness, are infectious diseases
that predominantly assault and damage the lungs and both diseas-
es present with analogous symptoms including fever, cough, and
dyspnea but TB has a longer incubation period with a slower on-
set of disease (WHO, 2023). People with HIV are suspected to
be highly susceptible to severe outcome of Covid-19, especially
those with comorbidity, lower CD4 count, or high HIV RNA load
(Zhou et al, 2020). However, there was no apparent proof of higher
risk of mortality or developing severe Covid-19 among PLWH,
though a potential greater risk of hospitalization was reported in
a meta-analysis (Danwang et al, 2022). During the Covid-19 pan-
demic, interferences in HIV health-service delivery were reported
in many countries (WHO, 2020) which probably accounted for
the elevated morbidity and mortality among People Living With
HIV (PLWH) infected with Covid-19 more than those infected
with Covid-19 but without HIV infection [El-Sadr & Justman,
2020; Drain & Garrette, 2020). The exclusive focus of the glob-
al health-care networks Covid-19 pandemic drew attention away
from other extensively established and similarly dreadful diseases
such as HIV/AIDS, resulting in mishandling of these other dis-
eases (Demissie et al 2021). The cluster of two simultaneous epi-
demics, Covid-19 and HIV, known as a syndemic (Singer 2010),
probably interacted synergistically to produce a rise in disease bur-
den (Jewell et al, 2020). One of the major findings in this paper is
that all respondents with TB and about most of those with HIV
agreed that dietary supplements are necessary during infectious
diseases outbreaks such as Covid-19. Although Boyd et al (2021)

claimed that the reported number of PLHIV initiating ART per
month throughout February-September 2020, rose from 11,407 to
25,560, with the proportion found in the community increasing
from 59 to 75%, these patients may have enhanced their ART with
DHS. This is probably what Cena and Chieppa (2020) suggest-
ed when they reported that it is advisable to include specific food
in the diet as good sources of antioxidants, because a poor nutri-
tional status forecasts mortality in acute viral infection and critical
disease, particularly for elderly subjects (Moscatelli et al, 2021).
Over half of the respondents with HIV and more than three-quar-
ters of respondents with TB believed that supplements can be used
in conjunction with other drugs to treat Covid-19. Although con-
tradictory data exists, recent study suggests that supplementation
with multiple micronutrients could be considered important both
in the prevention and in the management of the Covid-19 infection
(Moscatelli, 2021).

All respondents with TB and majority of those with HIV and
Hepatitis consumed DHS more during than before the Covid-19
pandemic in Nigeria. Nutritional influence on the immune system
has been well documented in the literature (Messina et al, 2020)
and that diet regimen strongly influences the immune system re-
sponses has been well documented (Childs et al, 2019). During the
Covid-19 pandemic, those with communicable diseases probably
felt a need to boost their immune system, despite the medications
for their illnesses. The commonest dietary supplement taken by
majority of the respondents with HIV and TB but by only about
14% of those with Hepatitis was Vitamin C, far from the 64.6%
reported in Saudi Arabia (Hafiz et al, 2023). A study reported that
Vitamin C builds up within the neutrophils indicating that it has
a function in preserving the natural activities of leukocytes (Li-
ugan et al, 2019). Further, evidence shows that Vitamin C proba-
bly plays a role in enhancing the function of innate immunity and
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enhancing cellular and humoral immune response (Abobaker et al,
2020), that intra-venous Vitamin C, in high dose, lowers the risk of
development of cytokine storm during the late stage of Covid-19
infection (Boretti et al, 2020), has a powerful anti-oxidant effect
and acts directly as a scavenger of oxygen-free radicals (Abobaker
et al, 2020). Further, Vitamin C supports repair of other cellular an-
tioxidants such as tetrahydrobiopterin and vitamin E (Colunga et
al, 2019), strengthens the antioxidant effect of polyphenols (Jacob,
1995) and preserves redox reliability of the cells (Wintergerst et al,
2006), a process that defends the pulmonary system against oxida-
tive stress consequent upon infection and inflammation (Horowitz
and Freeman, 2020). During the Covid-19 pandemic, Vitamin D
was taken by no respondent with TB or Hepatitis and by less than
10% of respondents with HIV, compared to the 41% non-HIV re-
spondents reported in a Saudi Arabia study (ALkharashi, 2021).
One study claims very high rates of low Vitamin D (25(OH)D) in
the general population as well as in HIV-infected cohorts and that
in HIV-infected patients, low levels of Vitamin D are most likely
as a result of “traditional risk factors and HIV- and antiretroviral
therapy-specific contributors” (Lake and Adams, 2011), putting
them at greater risk of acute viral respiratory infections (Monlezun
et al, 2015). Zinc, Calcium, and Iron were mineral supplements
consumed by less than 20% of respondents with HIV but by no
respondent with TB or Hepatitis. Probably HIV patients used Zinc,
an essential element, because of its wide-ranging biological pro-
cesses as a cofactor, signaling molecule, and a structural element
(Mrityunjaya et al, 2020), because of its inflammatory regulation
activity as well as its antioxidant and antiviral functions (Read
et al, 2019). An earlier study in rats shows that Zinc deficiency
is linked to elevated oxidative stress, increased pro-inflammato-
ry Tumor Necrosis Factor-a (TNF- ) and vascular cell adhesion
molecule (VCAM)-1 expression (Biaggio et al, 2010). Selenium,
an key nutritional element with a vital function in several physi-
ological processes and on the immune system, was also not con-
sumed by any respondent diagnosed with TB or Hepatitis but by
less than 10% of respondents with HIV. Those respondents with
HIV who consumed Selenium may be aware of its biological ef-
fects such as promoting enhanced T cell proliferation, NK cell
activity and intrinsic cell functions, and that it supports stronger
vaccine response and vigorous immunity against pathogens (Av-
ery and Hoffman, 2018). The consumption of herbal supplements
such as Ginger, Garlic and Tumeric was more among those with
HIV than among those with other communicable diseases. High
proportion of the respondents reported that they took supplements
more during the Covid-19 pandemic to maintain good health. Inci-
dentally, only 14% of those with HIV said that they took more sup-
plements during Covid-19 to prevent ill-health. This is probably
because of the awareness of how dreadful HIV is, should it prog-
ress to Acquired Immune Disease (AID). As expected, the major-
ity of respondents with TB (80%) and with HIV (66%) received
information on supplement use during Covid-19 pandemic from
Health workers, similar to 63% reported by Mohsen et al (2021).

4.1 Study Limitations
This study has some potential limitations that need clarification.

In the first instance, the study did not meet the expected number
of respondents from Google Form which was sent to all the six
geo-political zones of the country. This necessitated face-to-face
interviews in Lagos City populated by all ethnic groups. Secondly,
bias may have been introduced into the study by convenient sam-
pling and those who filled the Google Form on-line may have mis-
construed, misinterpreted the questions, and responded without
elucidation. Vulnerable population may have been excluded. The
interviewer-mediated survey may have presented latent social de-
sirability and interviewer biases. Moreover, it is important to note
that the study population consisted of a relatively high proportion
of people with HIV and a fewer proportion of those with TB or
Hepatitis. The study did not concern itself with whether respon-
dents with HIV also have comorbidity with TB or with Hepatitis
or whether those with TB were HIV-positive. Therefore, the rela-
tively small sample size of respondents with TB and with Hepatitis
and the cross-sectional survey design restricts causal associations
between study variables. There are hardly any studies conducted in
Nigeria or in Africa on the advantages and benefits of using dietary
and herbal supplements for preventing or treating Covid-19 infec-
tion, especially among those with communicable diseases, which
weakened this current study to compare its findings with those of
other African countries. Further studies, preferably multi-center
and multidiscipline, and in different parts of continental Africa are
needed to determine the exact predictive value of findings in this
current study.

5. Conclusion

This study evaluated the proportion of Nigerians with Commu-
nicable diseases, such as TB, HIV and Hepatitis, who took fruits,
dietary and herbal supplements during the Covid-19 pandemic
in Nigeria. HIV was the most prevalent communicable disease.
Almost all respondents increased their consumption of one form
of dietary supplements or another during the Covid-19 pandem-
ic, more among male than female respondents with HIV, more
among female than male respondents with TB and in equal pro-
portion among those with Hepatitis. The most common dietary
supplement consumed by respondents with HIV and by TB was
Vitamin C. While less than 10% of those with HIV took Vitamin
D and Vitamin E, no respondent with TB took Vitamin D or E,
although Vitamin E was taken by about 43% of respondents with
Hepeatitis. Calcium, Iron, Zinc and Selenium were the minerals
consumed only by those with HIV and not by any other communi-
cable disease. Also, herbal supplements such as Ginseng, Moringa,
Tumeric, Ginger Garlic and Herbal tea were consumed more by
respondents with HIV. The main reason for increased consumption
of DHS during Covid-19 pandemic among all respondents was to
maintain good health. Health care providers were the principal
source of information on the use of DHS among all respondents
with communicable diseases during the Covid-19 pandemic in Ni-
geria. Future interventional surveys should be conducted before,
during and after a pandemic, target wider population on the Afri-
can continent, compare data, and aim to provide more sufficient
and precise proof for the use of dietary supplements to the public.
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