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ABSTRACT

Globally, 37 million people living with HIV (PLWH) are susceptible to severe acute
respiratory syndrome Corona Virus 2 (SARS-CoV-2) infection that causes Coronavirus
Disease 2019 (COVID 19). The pandemic can potentiate adverse health outcomes for
PLWH. Lack of an antiretroviral treatment (ART) for this acute infection halts the fight
against COVID 19 threatening PLWH lives. Supportive therapy contributes in the fight
against this pandemic. The main objective was to determine effect of Covi soup on BMI,
immunological and hematological parameters among PLWH. Specific objectives were: to
determine effect of Covi soup on; Body Mass Index (BMI); CD4+ cell count; Viral Load
(VL) and hematological parameters. This was an Open Randomized Control Trial (RCT)
conducted in Kakamega County Teaching and Referral Hospital (KCTRH)
Comprehensive Care Centre (CCC). Purposive sampling was used to select the study area
and study site while systematic random sampling was used to select the study participants.
Block randomization using sequentially numbered opaque envelopes was used to place
participants in either treatment group or control group. Approximately 48,752 are PLWH
in Kakamega County from which a sample of 60 was selected for the study. A RCT
formula was used to calculate a sample size of 30 for treatment and control group.
Treatment group received standard care and Covi soup while the control group exclusively
received standard care. Data was collected using researcher administered questionnaire
and laboratory report forms. Data was keyed in statistical packages for social sciences
(SPSS) and analysed using paired t-test to determine effect of Covi soup on BMI, CD4+
cell count, VL and hematological parameters. A total of 21(70%) participants in the
control group and 20 (67%) in the treatment group were included in data analysis. The
study findings showed no significant effect of Covi soup on the CD4+ cell count (p=0.838)
and Hb (p=0.116) in the control group. There was a significant effect of Covi soup on
CD4+ cell count (p=0.012) and Hb (p=0.010) in the treatment group. No significant effect
was observed in the BMI (p=0.092, p=0.149), VL (p=0.051, p=0.298), MCV (p=0.635,
p=0.122), MCH (p=0.870, p=0.352) and MCHC (p=0.800, p=0.528) in both the control
group and treatment group respectively. The study concluded that Covi soup had an effect
on the CD4+ cell count and Hb of PLWH in KCTRH. The findings of this study can be
used by PLWH to prevent SARS-Cov-2 infection and reduce the severity of COVID 109.
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CHAPTER ONE
INTRODUCTION

1.1 Background information of the study

The global burden of HIV/AIDS is approximately 37 million (Govender et al., 2021). The
treatment target is at 75-79-81 similar to 48% viral suppression (Pandey & Galvani, 2019).
Over half of the 37 million PLWH are female (Challacombe, 2020). Sub-Saharan Africa
is highly burdened; with 75% of deaths, 65% of new infections and where we have 71%
of PLWH resided (Dwyer-Lindgren et al., 2019). Eastern and Southern Africa
approximately has 20 million PLWH; Western and Central Africa has approximately 5
million; Middle East-North Africa recording approximately 240,000 PLWH (Gonzalez-
Alcaide et al., 2020).

Globally, Kenya is ranked among the top with regards to PLWH with an incidence of 1500
PLWH in every 100,000 person (Chen et al., 2019). In Kenya, 1.5 million people live with
HIV/AIDS (PLWHA) with 1.4 million comprising the adult population (NACC, 2018).
The national adult HIV prevalence is close to 5.0% with the rate being higher in women
5.2% (Nyamoita Mokua et al., 2019). There were 53,000 newly HIV infected people in
Kenya in 2017 (Kiptinness & Kiwanuka-Tondo, 2019). Despite the high prevalence, there
is marked variation in HIV prevalence in Kenya per the counties (Magadi et al., 2021).
Nairobi county has 171,510 PLWH and 2,500 HIV related deaths yearly occurrence
(Nyagah et al., 2019). Eight counties in Kenya contribute to more than 50% of the PLWH:
Nairobi 6.1%, Homa Bay 20.7%, Kisumu 16.3%, Siaya 21.0%, Migori 13.3%, Kiambu
4.0%, Kakamega 4.5% and Mombasa 4.1% (NACC, 2018). Kakamega County has a
prevalence of 4.5% of PLWH with the prevalence highest in women 5.6% than men 3.4%

(NACC, 2018).



In early 2022, Kenya suffered > 300,000 cases and > 5,000 deaths (Nasimiyu et al., 2022).
Globally, 37 million PLWH are susceptible to SARS-CoV-2 (Jiang et al., 2020). There is
no treatment for COVID 19 (Feng, n.d. 2020). These halts the fight of COVID 19
threatening PLWH lives (Gad et al., 2021). These immune-compromised populations can
easily be infected with COVID 19 (Lancent, 2020). The pandemic’s indirect effects such
as social anxiety adversely affect the health of PLWH (Ridgway et al., 2020). The
suppressed immunity that makes PLWH prone to tuberculosis (TB) also exposes them to
COVID 19 (Adepoju, 2020). Adequate CD4 count and undetectable VL has been reported
to decrease the likelihood of poor COVID 19 prognosis among PLWH to a level
comparable with healthy population (Cooper et al., 2020). This makes it very critical to
identify strategies other than ART that will help PLWH to have normal BMI, adequate
CD4+ cell count, undetectable VL and adequate hematological parameters to decrease

their likelihood of suffering severe forms of COVID 19 disease.



1.2 Problem statement of the study

An effective antiviral treatment for COVID 19 has not been discovered to date (Feng, N.D,
2020) and yet, there are 37 million PLWH globally susceptible to SARS-CoV-2 (Jiang et
al., 2020). This impedes strategies put in place to fight COVID 19 threatening PLWH lives
(Gad et al., 2021). Sub-Saharan Africa is at risk of increased COVID 19 cases driven by
number of PLWH (Danwang et al., 2022). The high prevalence of PLWH in Kakamega
County, 4.5% (NACC, 2018), indicates that the county can have COVID 19 cases
resulting from PLWH. This burden from both HIV and COVID 19 infections is a
syndemic which calls for innovative and local solutions that will ensure wellbeing of the
County.

The possibility to halt the HIV epidemic has not been achieved (Teshale & Tesema,
2022) amidst the COVID 19 pandemic which created additional setbacks (Barr et al.,
2021). Concentrating more on COVID 19 than HIV in Africa reversed the achievements
made in HIV care and treatment continuum (Uwishema et al., 2022). COVID 19 impacted
negatively on the HIV care and treatment continuum globally (Rick et al., 2022). The
social anxiety among other effects of the pandemic adversely affected the health outcomes
of PLWH (Ridgway et al., 2020). PLWH live longer and develop conditions that
exacerbate COVID 19 (Folayan et al., 2022). Besides, PLWH are immune-compromised
which increases their risk of contracting COVID 19 (Lancent, 2020). HIV depletes CD4
cells consequently decreasing immune ability to fight COVID 19 (Danwang et al., 2022).
PLWH are highly susceptible to tuberculosis and COVID 19 as well (Adepoju, 2020).
HIV infection is a marker for poor COVID 19 outcomes regardless of the CD4 cell count

(Tesoriero et al., 2021), (Parise Adadi & Kanwugu, 2020). Higher rate of coexisting



conditions and side effects of ART increase the risk for COVID 19 related complications
(Nagarakanti et al., 2021).

1.3 Objectives of the study

1.3.1 Broad Objective
Study objective was to establish effect of Covi soup on BMI, Immunological and

Hematological parameters among people living with HIV in Kakamega County, Kenya

1.3.2 Specific objectives
1. To assess effect of Covi soup on BMI among PLWH in KCTRH.
2. To determine effect of Covi soup on CD4+ Count among PLWH in KCTRH.
3. To establish effect of Covi soup on Viral Load among PLWH in KCTRH.
4. To ascertain effect of Covi soup on hematological parameters among PLWH in
KCTRH.
1.4 Research Questions
1. What is the effect of Covi soup on BMI among PLWH in KCTRH?
2. What is the effect of Covi soup on CD4+ Count among PLWH in KCTRH?
3. What is the effect of Covi soup on VL among PLWH in KCTRH?
4. What is the effect of Covi soup on hematological parameters among PLWH in
KCTRH?
1.5 Justification of the study
It is very critical to identify strategies other than ART that would give extra deterrents to
fight COVID 19 among PLWH in Africa. Kenya with 4.9% (NACC, 2018) prevalence is
among the leading countries with PLWH. Kakamega County contributes to this high

prevalence at 4.5% (NACC, 2018). The risk of having COVID 19 cases resulting from
4



PLWH is high in Kakamega and Kenya at large. This study was conducted to determine
whether this local innovation; Covi soup, can be used as an extra deterrent to fight COVID
19 among PLWH. Hence reducing the disease burden among the PLWH.

New knowledge has been developed as an innovation which can be transferred to key
stakeholders like Ministry of Health to allow adaptation and use for the benefit of the
general population and PLWH.

Policy makers and other stakeholders can find study findings useful in policy formulation
and implementation.

1.6 Significance of the study

Study findings can be used to contribute attainment of sustainable developmental goal
(SDG) number three of good health and wellbeing. The effect of Covi soup on the BMI,
immunological and hematological parameters can be scientifically proven and whether
this could give extra deterrents to fight COVID 19 among PLWH. The increased
possibility of COVID 19 cases resulting from PLWH can be mitigated in Kakamega
County and Kenya-Africa at large. Covi soup can be used as a home remedy to promote
universal health care in the Bottom-up Economic Transformational Agenda (BETA) of
Kenya. This remedy can be assimilated for clinical and community practice in Kenya to
fast track the attainment of vision 2030 of a prosperous nation with a high quality of life.
The novel findings from this study on the effect of Covi soup on BMI, immunological and

hematological parameters among PLWH can add knowledge to the existing literature.



1.7 Scope of the study

Study participants were PLWH attending comprehensive care in KCTRH between 15 to
65 years in Kakamega County. The study parameters were: BMI; CD4+ cell count; VL;
Hb; MCV; MCH and MCHC.

1.8 Limitations of the study

Sample size derived from the RCT formula was not large enough for the study results to
be inferred to the general population of PLWH. This was contributed with fewer similar
studies done previously to give the effect size and SD values needed for calculation of the
sample size. This was controlled by using a high dropout rate.

The study design was an open randomized control trial involving treatment group
administered standard care alongside Covi soup and control group exclusively
administered standard care. Aspects of sharing of information as well as the treatment
arose in scenarios where two participants from either the treatment or control group came
from the same family. This was controlled by placing participants from the same family
in the same study group.

The study relied on the participant ability to take the treatment according to the
prescription and there was no way to ascertain whether it was done correctly or not. Strict
instructions were given for adherence to the administered intervention. Frequent reminder
was made through phone calls and short messages on the importance of adhering to the
intervention.

1.9 Delimitations of the study

This study was limited to finding out effect of Covi soup on the BMI, CD4+ count, VL,
Hb, MCV, MCH and MCHC. BMI was an important parameter in predicting HIV

progression and risk of getting opportunistic infections. CD4+ count and VL formed the
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immunological components of the study. CD4 + cells are the major immune cells affected
by the HIV leading to deterioration of immunity among PLWH. VL was also an important
component in predicting the capacity of the CD4+ cells to fight opportunistic infections
and coinfections among PLWH. Other immunological components like the B cells,
immunoglobulins, neutrophils, helper T cells and cytotoxic T cells were not tested in this
study. This is because they are not significantly affected by the HIV virus hence cannot
be used to predict the immune status among PLWH. Hematological parameters included:
Hb level, MCV, MCH and MCHC. HIV infection has been associated with iron deficiency
anaemia, pernicious and megaloblastic anaemia.

1.10 Theoretical Model

1.10.1 Health Belief Model

The HBM by Hochbaum & Rosenstock, 1952 (See figure 1.1) has been extensively used
to predict health related behavior and compliance to medical treatments. The HBM has
six components Perceived severity which explains a health behavior to avoid a serious
consequence; Perceived susceptibility that shows health behavior change if at risk;
Perceived benefit that explains behavior change if getting something in return; Perceived
barrier that explains the difficulties of behavior change; Cues to action which are factors
that facilitate behavior change and Self efficacy which is the ability to make a behavior
change. The HBM designs both short and long term interventions (Sutliffe et al., 2019),
(Liu et al., 2018). The HBM designs strategies that promote healthy behaviors, however
not accounting for habitual behaviors, economic and environmental factors that affect

behavior and individual beliefs. HBM was adopted in this study to employ strategies that



would promote adherence to the administered interventions in both control and treatment

group.
Modifying factors Likelihood of action
Individual perception Age
Gender ercived bench
Ethnicity EFCE]VE‘ E'l']E ts
. % minus perceived

Personality barr
. _ arriers

Socioeconomics
Knowledge

Perceived susceptibility

and perceived severity \
Perceived threat

!

Likelihood behavior

Cues to action

Figure 1. 1:Health belief model by Godfrey Hochbaum, 1952



1.11 Conceptual Framework

Effectiveness of HBM to promote adherence to an intervention was adopted in this study
to promote adherence to nutrition counseling guidelines, anti-HIV drugs and use of Covi
soup among the study participants. Both groups were subjected to an intense exercise in
which the participants were educated on severity and susceptibility of COVID 19
coinfection, benefit of having normal BMI, improved immunological and hematological
parameters in the fight against COVID 19, the barriers in using Covi soup such as sharing
with family members, cues to action that would promote their health behavior and their
self-efficacy to believe in the health behavior that ultimately will affect their likelihood of
adherence to the interventions administered.

The independent variable was Covi soup (See figure 1.2) whose effect was tested on: BMI
(kg/M?); CD4 + count (cells/pL); VL (copies/mL); Hb (g/dl); MCV (fL); MCH (pg) and
MCHC (%) which were the dependent variables. Intermediate variables that could
attribute to the effect on the dependent variables were; Age, duration with infection,
receipt of support, type of medication, number of household members and dietary habits.
In this study, the effect attributed by the intervening variables was held constant by
ensuring that both the control group and treatment group had equal distribution of these
variables. The outcome was enhanced nutritional, immunological and hematological

status among PLWH in Kakamega County following uptake of Covi soup.



Components of
HBM

Health Behaviour:
Taking Covi soup

Severity to
COVID 19

Susceptibility to
COVID 19

Benefit of
normal BMI,
improved
immune and
hematological
status

\ 4

Barrier to taking
Covi soup;
Sharing with
family members

In-
dependent
variable

CoVvIi
SOUP

Cues to action;
SMS, Phone
calls and Home
Visits

Self-efficacy
Ability to
prepare and take
Covi soup

Intermediate
Variable

Age
Gender
Duration
with
infection
Number of
household
members
Type of
medication
Dietary
practices
Receipt of
support

\ 4

Dependent
Variable
BMI
(Kg/M?)
\ 4
Outcome
Enhanced;
D nced;
ep_endent Nutrition,
Variable
Immune
and
CD4+cell p
count Hematolog
(cells/pL) ic status of
VL PLWH
conies/mL) after Covi
soup
interventio
A
Dependent
Variable
Hb (g/dI)
MCV (fl)
MCH (pg)
MCHC (%)

Figure 1. 2: Researcher developed Conceptual Framework 2023
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CHAPTER TWO

LITERATURE REVIEW
2.1 Introduction
Chapter two covers prevalence of HIV/AIDs and Covid 19 disease, Synergistic effect of
HIV/AIDS and Covid 19 disease, BMI, immunological and hematological changes in
HIV/AIDs. Each ingredient of Covi soup is reviewed on how they augment the BMI,
immune and hematological parameters.
2.2 Prevalence of HIV/AIDs and Covid 19 Disease
HIV/AIDS global cases stand at 37 million translating to 0.5% of the total world
population (Govender et al., 2021). The HIV treatment target has achieved about 50%
viral suppression (Pandey & Galvani, 2019). Over half of the population of PLWH are
female (Challacombe, 2020). Sub-Saharan Africa is highly burdened with 71% of PLWH
(Dwyer-Lindgren et al., 2019). Eastern-Southern Africa records 20 million PLWH,
Western-Central Africa approximately 5 million, Middle East-North Africa recording
about 250,000 (Gonzalez-Alcaide et al., 2020). Kenya is listed among countries with
highest number of PLWH (Chen et al., 2019). There are about 1.5 million PLWHA in
Kenya, of these, about 1.4 million form the adult population. This high prevalence has put
Kenya at fourth position with PLWHA globally (Kiptinness & Kiwanuka-Tondo, 2019).
The national adult HIV prevalence is about 5.0% with the rate higher among women 5.2%
(Nyamoita Mokua et al., 2019). There is marked regional variation in HIV prevalence in
Kenya (Magadi et al., 2021). Nairobi has 171,510 PLWH and 2,500 HIV related deaths
occurring annually (Nyagah et al., 2019). Eight counties contribute to more than 50% of
the PLWH: Nairobi 6.1%, Homa Bay 20.7%, Kisumu 16.3%, Siaya 21.0%, Migori 13.3%,

Kiambu 4.0%, Kakamega 4.5% and Mombasa 4.1% (NACC, 2018). In Kakamega County,
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women bare the highest burden of HIV infection, 5.6% than men 3.4% (NACC, 2018). In
March 2022, approximately 500 million COVID 19 cases and about 6 million mortality
of COVID 19 were confirmed globally (WHO, 2022). Over 10 million cases and 200
thousand mortalities occurred in Africa as of 22" January 2022 (Fulk et al., 2021). The
leading countries are South Africa at 57.4%, followed by Ethiopia at 6.0%, Nigeria at
5.0%, Algeria at 4.3% and fifth is Ghana at 4.0% (Adjei et al., 2021). Kenya experienced
various phases of the pandemic; Beginning with the virus introduction in the country,
emergence of variants of concern (VoCs), restrictions, vaccination and uplifting of most
restrictions (Nasimiyu et al., 2022). Over 300,000 COVID 19 cases and 5,000 related
mortalities were confirmed by January 2022 in the country (Nasimiyu et al., 2022). An
effective antiviral treatment for SARS-CoV-2 has not been found yet (Feng, n.d. 2020).
Sub-Saharan Africa is at risk of increased COVID 19 cases resulting from HIV patients
(Danwang et al., 2022). Kakamega county is among the counties in Kenya at risk of
increased COVID 19 cases given the high number of PLWH.

2.3 Synergistic effect of HIV/AIDs-Covid 19 Disease

HIV/AIDS-COVID 19 diseases vary on their transmission modes with one being a chronic
disease while the latter is an acute infection (Edelman et al., 2020). COVID 19 can lead
to adverse health outcomes for PLWH through the indirect effects (Ridgway et al., 2020).
Comorbidities, lower CD4 count and high viral load increases severity of COVID 19. The
complications of COVID 19 are even higher for PLWH with low CD4 cell count and not
on ARV regimens (Parise Adadi & Kanwugu, 2020). Coexisting conditions, side effects
of ARTs and cardiovascular risk factors increases the risk of COVID 19 complications
among PLWH (Nagarakanti et al., 2021). HIV is a marker for adverse COVID 19 among

PLWH (Tesoriero et al., 2021). The immunity that makes PLWH susceptible to
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tuberculosis also makes them vulnerable to COVID 19 (Adepoju, 2020). Globally, there
are 37 million PLWH vulnerable to COVID 19 (Jiang et al., 2020). These immune-
compromised populations are at risk of COVID 19 (Lancent, 2020). PLWH greater risk
of getting COVID 19 disease associates with vulnerability to even opportunistic
pathogens. An effective ART for COVID 19 has not been discovered yet (Feng, n.d. 2020).
Lack of effective ART against SARS- COV-2 makes it hard to fight the disease that
threatens PLWH lives (Gad et al., 2021). Despite this synergistic effect of the two
pandemics, PLWH have not been given extra measures to help them fight COVID 19. The
convention strategies put in place to combat COVID 19 among the general population are
the same strategies applied to PLWH. This calls for extra deterrents in the fight against
COVID 19 among PLWH (Gad et al., 2021).

2.4 Body Mass Index in HIV Infection

High BMI is an emerging problem in PLWH (Khatri et al., 2020). High BMI was found
in 21% of HIV patients in Jimma zone hospitals, Ethiopia (Yitbarek et al., 2020). Cases
of obesity in PLWH has increased over the years which is a true image of the population
at large (Bei, 2017). Obesity has been associated with early clinical stage of HIV and low
CD4 count (Sorungbe et al., 2021). HIV infected women are more likely to have increased
BMI with abdominal obesity whereas men with HIV infection tend to have a lower BMI
(Saito et al., 2020). Central obesity is now more common in PLWH (Florindo & Latorre,
2006), while wasting syndrome is now less observed among PLWH (Tshikuka et al.,
2020). Increased BMI causes poor adherence and virological failure (Xu et al., 2021).
Overweight and obesity also increase cognitive impairment in PLWH (Jumare et al.,
2020). Obesity increases human morbidity and mortality. Adverse consequences of

obesity have been reported among PLWH yet we have few obesity treatments in this
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population (Germain, 2017). This calls for new insights into human obesity and
therapeutics that will resolve this emerging problem among PLWH (Yong Lu et al., 2019).
Nutritional interventions need to be strengthened among PLWH (Daka & Ergiba, 2020).
2.5 Immunological Changes in HIV Infection

CD4 cell count and VL are the biochemical parameters used for indicating disease
progression and treatment outcomes (Shoko & Chikobvu, 2019). For instance, CD4 +
count and VL are considered predictors for Tuberculosis (TB) development (Zerdali et al.,
2021). PLWHA with CD4+ cell count 200 - 499 are more likely to experience exhaustion
than those whose CD4 count is > 500 count (Gebreyesus et al., 2020). A low CD4 count
increases symptoms of HIV (Farhadian et al., 2021). The advanced HIV infection with a
decline in CD4 + count to below 200/mm3 causes AIDS (Bhardwaj et al., 2020). This
decline increases mortality (Akbari et al., 2019). Target of HIV virus is the vital CD4+
cells (Laila et al., 2019). Even persistent viral suppression, optimal treatment fails to
restore CD4+ counts to >1000 cells/mL in Immunological Non-Responders (INRs) (Yang
et al., 2020). The failure of the ART to restore the CD4 + count back to the normal ranges
among PLWH calls for new mechanisms that can be employed to address this problem.
Especially in this era of two pandemics from both HIVV/AIDS and COVID 19, PLWH with
declining CD4 + count despite management of viral replication with ART, seemingly are

at risk of morbidity and mortality.
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2.6 Hematological Changes in HIV infection

Anemia is Hb <12.0 g/dL in women and <13.0 g/dL men (Berhane et al., 2020). Globally
about 2 billion people suffer from anemia with 1 million annual deaths occurring in Sub-
Saharan Africa (SSA) and South-East Asia (Anjulo et al., 2019). Globally, anemia
prevalence ranges from 23% to 50% and in Africa from 24% to 58% (Care et al., 2019).
This indicates that anemia in PLWH is more common in the third world countries than in
the first world countries (Care et al., 2020). Microcytic hypochromic anemia is the most
common erythrocyte complications among HIV patients with CD4+ count < 350 cells/uL
(Abonyo, Collins, et al., 2020). Anemia severity increases with decline in CD4 count
(Gebremedhin & Haye, 2019). It is associated with presence of opportunistic infections
(Ols), World Health Organization (WHO) HIV stage Ill and IV, low Body Mass Index
(BMI) and anti-TB treatment (Aynalem et al., 2020). The bone marrow is the central target
of the HIV virus, ARVs and effects of opportunistic pathogens (Marchionatti & Parisi,
2021). HIV infection contributes to anemia through red blood cell (RBC) haemolysis and
ineffective production in the spleen, neoplastic disease, gastrointestinal lesions
accompanying Ols and deficiencies of vitamin B12, folate, or iron (Harding et al., 2020).
Zidovudine (AZT) is also associated with hematological toxicity which causes anemia
(Getaneh et al., 2021). It has been established that a higher Hb level decreases the risk of
death in PLWH receiving ART (Wang et al., 2021). In accordance with the World Health
Assembly (WHA) which aims to reduce anemia prevalence in women of reproductive
health by 50% between 2012 and 2025 (Williams et al., 2019). To achieve this target
among PLWH can be very challenging because of the multifaceted attacks on the bone

marrow. Therefore, this calls for strategies that will help to alleviate various forms of
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anemia that present among PLWH that resonates from the multiple effects of the HIV
virus, ARVs and effects from Ols.

2.7 BMI, Immunological and Hematological Augmenting Foods

2.7.1 Ginger

The properties of ginger that augment immune status have been examined through fish,
birds, and human model (Garnier & Shahidi, 2021). Gingerols is the active compound in
ginger roots with anti-inflammatory and antioxidant health benefits (Joshua et al., 2021).
Other activities of ginger are antibacterial, neuroprotective and anticancer which are
attributed to bioactive compounds such as gingerols. For instance, carrot-ginger blend
supplementation increases CD4+ counts among PLWH on ART (Joshua et al., 2021a).
Ginger essential oil improves immunity in immune suppressed mice (Namdeo, 2021).
Zingiber officinalis is a common food with proven antivirus activity (Prinsloo et al., 2018),
(Wulantresna et al., 2021). The dried rhizomes of ginger affectively work against common
cold rhinovirus due to presence of B-sesquiphellandrene (Mahak Divya, Sanghi, Priya,
Mishra, Divya, Puri, 2021). In-vitro studies have shown that ginger inhibits proteases of
several viruses (Yaseen et al., 2021a). Nutritionally, ginger contains vitamin C,
magnesium, manganese, iron, copper, calcium, folate, niacin, choline, zinc, omega-3 and
omega-6 (Omoruyi et al., 2021). Ginger is more suitable since it does not affect HAART
and is effective in reducing antiretroviral-induced nausea and vomiting (Kyle Burton,
2017). 1t is also considered as safe by Food Drug Administration (FDA) (Sieniawska et

al., 2020).
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2.7.2 Garlic

Garlic is scientifically known as Allium sativum (Abue et al., 2021). Garlic protein
stimulates immune cells (Namdeo, 2021), (Alhazmi et al., 2021). The immunological
effect of garlic in mice has been shown in leukocyte and y globulins activity (Daniela et
al., 2020). Organosulfur compounds in garlic; allicin, diallyltrisulfide, and ajoene exhibit
antiviral properties (Rahman et al., 2021). Ajoene imparts antiviral action on herpes
simplex virus (HSV), cytomegalovirus (CMV) , the flu infections, type 2 rhinovirus and
HIV-1 besides strengthening the CD4 T-lymphocytes action (Francois et al., 2020). Garlic
alleviates symptoms and prevents viral re-infections (Yaseen et al., 2021b). Garlic

extracts regulate and maintain the immune system homeostasis.

2.7.3 Chilli pepper

Capsaicin provides the necessary benefit for a healthy immune system (Sreshtaa et al.,
2021). Capsaicin is an analgesic, immune booster, manages obesity, cardiovascular
diseases, gastric ulcers and cancers (Rout & Mohanty, n.d.). The immune-enhancing
capabilities of capsaicin include increased spleen lymphocyte proliferation and increased
response to induced delayed-type hypersensitivity in mice (Garnier & Shahidi, 2021).
Capsaicin is rich in folic acid, copper and iron hence helps with new blood cell formation
capable of treating symptoms of anaemia and fatigue. (Madala & Nutakki, 2020). Red
chili peppers are rich in B-carotene and green chili contains high amount of vitamin C
which strengthen the immune system of the body (Chakrabarty et al., 2017). Capsaicin
alleviates symptoms like stuffy nose, sneezing, postnasal drip and congestion (Sharma,
2020). Capsaicin helps the immune system to destroy bacteria (Laurentiu Tatu et al.,

2019).
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2.7.4 Turmeric

Turmeric is extracted from the rhizomes of Curcuma longa (Mahak Divya, Sanghi, Priya,
Mishra, Divya, Puri, 2021). Turmeric is a rich sources of Iron which is important for
improving immunity (Namdeo, 2021). It boosts the CD4+, CD8+ T cells, Thl type
cytokines, reduces Treg cells and decreases T cell apoptosis (Garnier & Shahidi, 2021).
Curcumin shows activity against pathogens including influenza virus, Hepatitis C Virus
(HCV), HIV and SARS-CoV-2 (Alhazmi et al., 2021), (Chopra et al., 2021). It inhibits
HIV protease and integrase, inflammatory molecules and HIV associated kinases.
Curcumin prevents transcription of HIV-1 (Delshadi et al., 2021). Besides, it enhances

conventional treatment and minimizes their side effects (Sahdeo Prasad, n.d.).

2.7.5 Chia Seeds

Chia seeds, scientifically known as Salvia hispanica (Rubavathi et al., 2020). Chia seeds
have omega-3 and omega-6 (Akash et al., 2020). Old weanling male Wister rats fed on
chia seed were reported to have higher concentration of Immunoglobulin E (IgE) (Ullah
et al., 2016). Another experimental study treating Diabetic rats showed improvement in
immunity which was better enforced by chia seeds (Muna Ali, 2020). Chia seeds stimulate
humoral immunity of birds (Alkenany et al., 2021). Chia seed help in chronic diseases
(Dwivedi et al., 2020). Chia seeds contain complete proteins, fibre, fat and vitamins with
antioxidant properties good for immunity (Virginia Melo-Ruiz et al., 2016). Fishy flavour,
diarrhoea and gastrointestinal-tract problems are not reported with chia seeds giving it an

upper hand for boosting immunity of individual (Dingoglu & Yesildemir, 2019).
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2.7.6 Butternut Squash

Cucurbita moschata is also known as Butternut squash (Suradkar et al., 2017). The
bioactive polysaccharides in Cucurbita Moschata can be developed into a therapeutic
agent (Jiwani et al., 2020). Butternut squash contains nutrients used to augment the
nutrient needs of consumers preventing chronic diseases and alleviating several
micronutrient deficiencies (Linda, 2018). Squash seed protein hydrolysate and skin phenol
lower blood glucose using a -amylase and shows antihypertensive capability (Li, 2020).
Squash is beneficial to boost immunity, anti-inflammatory, and contains beta-carotene,
calcium and potassium (Sorescu et al., 2020). Some of the ingredients in Cucurbita
moschata prevent organisms that cause infectious diseases (Men et al., 2021). The
ribosome inactivating proteins Moschatin and Cucurmosin from the mature seeds of
pumpkin (C. moschata) have been reported to inhibit melanoma cell proliferation as well
as leukaemia, lung adenocarcinoma and pancreas cancer cell proliferation (Sabbah et al.,

2005).

2.7.7 Sunflower Seeds

Sunflower seeds are rich in phosphorous, magnesium, selenium, vitamins B-6 and E
(Reddy, 2020). One ounce of dry-roasted sunflower seeds gives 49% of our daily need of
vitamin E (Agarwal et al., 2020). Sunflower seeds are also a sources of folate, manganese,
copper and zinc (Scientific, 2020). Sunflower oil increases body weight, total erythrocyte
counts and hemoglobin concentration (Basak et al., 2017).

Herbs and spices have been used especially in this error of COVID 19 to fight the disease
by boosting the immunity. Different studies have indicated the immune-modulatory

effects of various spices and herbs. Few studies have been done in which different herbs

19



and spices have been combined and monitored on their effect on BMI, immune and
hematological parameters. As a result, this study seeks to establish effect of Covi soup on
the BMI, immunological and hematological parameters among PLWH. The ingredients of
Covi soup include; Ginger, Garlic, Turmeric, Chilli pepper, Chia Seeds, Sunflower seeds
and Butternut squash, all of which have been singly shown to have immune-modulatory
effect in various studies. By combining these ingredients, it’s highly likely that the
resulting product will improve BMI, immunological and hematological parameters of

PLWH.
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CHAPTER THREE

MATERIALS AND METHODS
3.1 Introduction
Chapter three presents the study design, materials and study methods.
3.2 Study Area
Kakamega County (See appendix 1) is 3050.3 Km2 large with 12 sub counties. The
County has Kakamega forest and receives adequate rainfall. It has a population of
1,843,320, 49% males and 51% females with 4.5% prevalence of PLWH (NACC, 2018).
Kakamega County was purposively chosen because it is the second most populous county
and it is among the eight counties that contribute 50% of PLWH in Kenya with a
population of 48,752 PLWH. Of this, 3.4% are males and 5.6% are females. It is therefore
important to combat incidences of COVID 19 infection in this vulnerable population in
Kakamega County. The study site was KCTRH as it receives patients from versatile ethnic
and geographical background and also because it is the only level 5 hospital in the county

mandated to teach postgraduate students as well as conduct research.
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3.3 Study design

3.3.1 Consort 2010 flow diagram

Enrolment

Assessed for eligibility (n=80)

Excluded (n= 20) Reasons:
Not meeting inclusion criteria n=12

y

\ 4

Declined to participate n=6
Other reasons n=2

Block Randomization (n=60)

\ 4

Allocation y

Control group (n=30)
Received Standard Care

Treatment group (n=30)
Received Covi soup
Received Standard Care

A 4

Lost on follow-up (n=9)

A\ 4

Analysed (n=21)

Follow-Up 2
Lost on follow-up (n=10)
Analvsis 4
Analysed (n= 20)

Figure 3. 1 A parallel group randomised control trial design
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This was an open parallel RCT consisting of control group and treatment group (See
figure 3.1). Both the participants and the researcher were aware of the intervention
allocation. A total of 80 patients were systematically selected and assessed for eligibility.
Out of which, 12 did not meet the inclusion criteria, 6 declined to participate and 2 were
students attending boarding schools. The remaining 60 participants were randomized into

either the control group or treatment group.

3.3.2 Randomization and Blinding

Participants (n=60)

'

Block Randomization using Age (Years)

15-24 25-34
Control Contro Control | Control Control Control
Treatment Treatment Treatment |[ Treatmen Treatment Treatment

Figure 3. 2 Block randomization and allocating sequentially numbered opaque
envelopes

23




Block randomization (See figure 3.2) placed the participants into 6 age blocks with an
interval of 10. Within each age block formed, the participants were randomized into either
the control group or treatment group by choosing sequentially numbered opaque and
sealed envelopes. Randomized block design ensured that the participants in either the

control group or treatment group had equal distribution of baseline characteristic.

3.3.3 Formulation and preparation of Covi soup

A local home grown solution, Covi soup was formulated by a research team in MMUST.
Covi soup, made from a mixture of; dried ginger powder, dried garlic powder, roasted
butternut squash powder, grounded chia seeds, grounded sunflower seeds, dried turmeric
powder and chili pepper powder. The ingredients were collected in their natural form.
Processing involved washing, sorting, peeling, dicing and drying on open aluminum trays
in an oven at 50°C until the ingredients were felt non-sticky. This was preceded by milling
each ingredient separately using a milling machine to produce fine powder. The
ingredients were then mixed in proportions that made the soup palatable. The mixed
powder was sieved to obtain a fine powder. The powder was filled in small transparent
polythene sachets each weighing 16.35g that were then sealed using electric manual

sealer; then packed into larger packets containing 7 sachets each.

One serving of the soup (16.35 grams) contained (See table 3.1) 0.75g ginger, 0.5g garlic,
3.75g butternut, 0.5g chia seeds, 0.5g sunflower seeds, 0.25g turmeric and 0.1g chili

pepper and 10g thickening agent.

Microbial analysis indicated 70 CFU/100uL meeting the WHO food safety standards.

Nutrient analysis of Covi soup was done by the Kenya Bureau of Standards (KEBS) Covi
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soup nutrient analysis report indicated that it is rich in vitamins, minerals and bioactive

compounds (See table 3.2).

The soup preparation involved mixing 16.35g powder with 250 ml of cold water, bring to
boil for 5 minutes and ready to serve while hot. The soup was consumed plain or
accompanying other meals. Both male and female participants used 1 serving of the soup

daily.

Table 3. 1:Composition of one serving of Covi soup

Common name Scientific name Quantity (g)
Butternut squash Cucurbita moschata  3.75

Ginger Zingiber officinalis  0.75

Garlic Allium sativum 0.5

Chilli pepper Capsaicin 0.1
Sunflower seeds Helianthus annuus 0.5

Chia seeds Salvia hispanica 0.5
Turmeric Curcuma longa 0.25

Wheat flour (thickening agent) Triticum aestivum 10

Total 16.35
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Table 3. 2 Kenya bureau of standards (KEBS) nutrient content analysis of Covi soup

Calorie (Kj) 62.29 383.42
Fat (g) 0.66 4.032
Sodium (Mg) 5.46 33.43
Total CHO (g) 13.31 81.40
Dietary Fibre (g) 1.40 8.62
Sugar (g) 0.91 5.57
Protein (g) 2.09 12.79
Calcium (Mg/dl) 25.19 154.11
Iron (Mg) 1.08 6.60
Potassium (Mg) 166.39 1017.71
Choline (Mg) 1.87 11.46
Folate (Mcg) 30.04 183.72
Pantothenic (Mg) 0.21 1.23
Riboflavin (Mcg/l) 0.14 0.80
Thiamine (Ug/l) 0.12 0.74
Lutein & Zeaxanthin (Mg) 10.46 63.99
Vitamin C (Mg) 0.37 2.32
Vitamin B6 (Mg) 0.07 0.47
Copper (Mg) 0.059 0.36
Magnesium (Mg) 6.80 41.62
Manganese (Mg) 0.46 2.84
Phosphorus (Mg) 36.06 220.55
Selenium (Ug/dl) 4.89 29.93
Zinc (Mg/l) 0.23 1.38

3.4 Study population
The study Included PLWH attending CCC in the KCTRH. A total of 48,752 adults live
with HIV in Kakamega County which translates to about 5.0% rate (NACC, 2018).

Women prevalence is higher, 5.6% than men 3.4% (NACC, 2018).
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3.4.1 Inclusion Criteria

1. PLWH aged 15-65 years; to ensure that the participants had the capacity to give
informed consent. Informed consent for minors was sought from their parents or
caregivers.

2. PLWH adhering to anti-HIV treatment for the past 3 years; to ensure there was
consistency in using the drug regimen.

3. PLWH with a CD4+ count >200cells/pL; to ensure that the participants in the
study were either in stage | or 11 of the HIV infection.

4. PLWH who consented; to ensure that all participants in the study agreed to

participate.

3.4.2 Exclusion Criteria

1. PLWH on other medications other than ARTS; to ensure that no other factor
contributed to changes in the CD4 + cell counts other than ARVs and Covi soup.

2. PLWH on ARVSagquinavir and Ritonavir; These medications interact with garlic
a component in Covi soup reducing their efficiency.

3. Pregnant and Lactating women with HIV; They are vulnerable groups to partake a
clinical trial.

4. PLWH attending the KCTRH CCC but come from the same household; To avoid
aspects of sharing of information as well as the prescribed interventions in
scenarios where two participants from either the intervention or control group
came from the same household.

5. Participants who fell sick or became critically ill during the period of study.
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3.5 Study variables

3.5.1 Dependent Variables

BMI, CD4 + cell count, Viral Load, Hb, MCV, MCH and MCHC were the dependent
variables to be studied. WHO BMI cut off ranges was used: <18.5 was underweight, 18.5
to 24.9 was normal nutrition status, 25.0-29.9 was overweight and >30 was obese. HIV
disease stages was defined as: Stage | HIV Infection; CD4+ count 500cells/uL, stage Il
HIV Infection; 350-499cell/uL, stage Il HIV Infection/Advance HIV disease; 200-
349cells/uL, Stage IV AIDS; <200cells/uL. Viral Load (VL) was measured in
copies/millilitres of blood. High VL > 100,000copies/ml, Moderate VL 10,000-
100,000copies/ml, Lower VL<10,000copies/ml and Undetectable VL was >20-
75copies/ml. In both men and women, normal Hb was 12.0-17.0g/dl, mild anemia was
10.0-12.0g/dl, moderate anemia was <10.0-8.0g/l, and severe anemia was <8.0g/l. MCV
was measured in femtoliters (fI); Normocytic 80-100fl; Microcytic <80fl and Macrocytic
>100fl. MCH was measured in picograms (pg); Normochromic 27-34pg; Hypochromic
<27pg and Hyperchromic >34pg. MCHC was measured in percentage (%); Normal 32%-

36%; Decreased <32% and Increased >36%.

3.5.2 Intermediate variables

The intermediate variables that were included in all analysis were; Age, Gender,
Occupation, Duration with Illness, Receipt of support, Type of medication, Number of
household members and Dietary habits. These variables attributed to changes that
occurred on the dependent variables; BMI (Kgs/m?, CD4 + cell count (cells/uL), VL
(copies/ml), Hb (g/dl), MCV (fl), MCH (pg) and MCHC (%). However, in this study, in

order to control the confounding factors, the intermediate variables were equally
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distributed among the study groups. Hence the effect of intermediate variables was held

constant.

3.5.3 Independent Variables

Covi soup intervention was the independent variable whose effect was measured on the
dependent variables.

3.6 Sampling Design

Purposive sampling method was used in which the researcher makes a deliberate choice
based on particular characteristics of the study area and study site (Rai, N & Thapa, B.
2015). Kakamega County was purposively chosen as the study area since it is ranked
eighth in the top ten counties that contribute 50% of PLWH in Kenya. This high population
of PLWH in the county puts the county at increased risk of suffering COVID 19 burden
driven by HIV/AIDS. The study site which was KCTRH, was purposively chosen because
it receives patients from versatile ethnic and geographical background. It is also the only
level 5 hospital in the county mandated to offer teaching and research services to
postgraduate students. Systematic random sampling was used to identify participants in

which the researcher uses a fixed interval to select subjects (EIfil & Negida, 2017).

3.6.1 Sampling Strategy

Systematic random sampling was used to select the study participants. The sampling
process took a one-month period. This ensured that there was no form of bias in selecting
the study participants. PLWH attend clinic every Thursday of the week. The expected
number of patients for each clinic visit was 100 patients, giving a sampling frame of 400
patients. The study needed 60 participants deriving an interval of 6, hence every 6™ patient

attending CCC was asked if they were willing to participate. First participant was selected
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at random but subsequent was selected at 6™ interval. 15 patients were sampled in four
subsequent clinic visit day totalling to 60 participants as determined by the RCT formula.
3.7 Sample size determination

Determining the sample size with an RCT formula requires; P value (0.05), Study Power
(1-B), Effect size (ES), Standard deviation (SD) and Dropout rate (d) (Gupta et al., 2016).
The study adopted the study power, effect size, SD and dropout rate values of a similar
previous study to calculate its sample size (Tshingani et al., 2017).
n=2Za+Z[1-p])?>*xSD?/d?

n=2(1.96 + 1.28)? x 3.3%/1.95% = 60

Where:

n = sample size required (60)

Z = level of significance (P < 0.05)

1-B = study power (80% or 0.8)

SD = standard deviation (3.3)

d = effect size (1.95)

In this study, 60 participants were included, assuming 30 in control group and 30 in
treatment group.

3.8 Data Collection

3.8.1 Data collection Instruments
Instruments included structured questionnaires (See appendix VI1) and laboratory report

forms (See appendix VIII).
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3.8.1.1 Structured Questionnaire

Researcher administered questionnaire (See appendix VII) was used. Six sections were
included: Section A was socio-demographics. The responses in this section were given by
ticking the appropriate boxes; Section B gathered anthropometric measurements. Section
C collected information on dietary practices; Section D elicited data on Hb, MCV, MCH
and MCHC; Section E collected data on CD4+ cell count and VL; Section F captured
information on the types of anti-HIV drugs the participants were using. The ART regimen
were categorized as: AZT + 3TC + NVP, TDF +3TC + LPV/r, ABC + DDI + LPV/r. A
single form questionnaire for each participant was used to record baseline and post study

data.

3.8.1.2 Laboratory report forms
The laboratory report form (See appendix VI11) included data on CD4 + (cells/pL), VL

(copies/ml), Hb (g/dl), MCV (fl), MCH (pg) and MCHC (%).

3.8.2 Data Collection Procedure

Data was collected by researcher and an assistant by first greeting the individual study
participant for rapport creation. The participant was then informed objectives, risks and
benefits involved. Assurance of confidentiality and anonymity was given to the
participants. The participants were asked if they agree to participate, to sign consent form.
The researcher and the assistant used an interview guide to ask questions as they filled up
the questionnaire. A single form questionnaire for each participant was used to collect the
baseline and post study data. Closed ended question format was used in which participants
were asked to answer “yes” or “no”. It took approximately 20-30 minutes to complete

administering the questionnaire for each participant.
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3.8.2.1 Measurement of anthropometric parameters

The weight in Kgs and height in Cms was measured at baseline and post study using
standard methods. Weight was measured with light clothing at 0.1kg accuracy using a
SECA bathroom weighing scale. The height was taken in Cms using a SECA stadiometer
and converted to meters (m). BMI was then calculated by dividing weight (Kgs) with

height (m?). This was redone two times and the mean recorded.

3.8.2.2 Collection of blood samples

A trained phlebotomist registered by the Kenya Medical Laboratory Technicians and
Technologists Board (KMLTTB) withdrew blood sample from a vein in the participants’
arm using a small needle and non-powdered sterile gloves. The participant felt a little sting
when the needle got in and out. This took less than five minutes. The blood sample was

collected in EDTA tubes and transported at ambient temperature. The blood sample was
analyzed for CD4 +cell count, VL, Hb, MCV, MCH and MCHC within 48 hours. Samples

were collected at BL and PS.

3.8.2.3 Determination of CD4+ cell count
Flow cytometry technique was used. The prepared samples were introduced into the
cyflow counter machine. The cells were counted, categorized and displayed via histogram

or dot plot. The report was printed in a laboratory report form.

3.8.2.4 Determination of VL
The blood sample was centrifuged at room temperature to separate the plasma. The plasma
was transferred to a capped sterile polypropylene tube for a RT PCR RNA test to be

conducted. The results were printed in a laboratory report form.
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3.8.2.5 Determination of Hb, MCV, MCH and MCHC
The blood sample was analysed in a hematology automated analyser for a full blood count

and the results were recorded in a laboratory report form.

3.8.3 Pre-test of Data Collection Instruments

Structured questionnaire was pretested on 10% of the study population for reliability and
validity. In this study, 6 participants were chosen among the PLWH and subjected to the
same questions within the same duration to gauge whether the questionnaire developed
measured the indicated concept. A 0.8% reliability and validity index was generated. The
six participants were excluded from the study. The anthropometric instruments; the
bathroom scale and Stadiometer were calibrated to ensure that they give valid
measurements consistently. A standard laboratory report form (See appendix VIII) was

used and therefore needed no pretesting.

3.8.4 Baseline (BL) Phase

Study began with selection of study participants and collection of baseline data on 6™
January 2022. The baseline data on socio-demographic characteristics, dietary practices,
type of anti-HIV medication, BMI, CD4+ cell count, VL, Hb level, MCV, MCH and
MCHC was collected from study participants in both groups. The researcher and the
assistant collected information on socio-demographics, anthropometrics, dietary
assessment and type of anti-HIV drugs. A trained and registered phlebotomist drew blood
samples from the participants and analyzed the blood sample for CD4+ cell count, Hb
g/dl, MCV, MCH and MCHC. The aim of this phase was to establish the baseline data on

the BMI, immunological, hematological parameters of the study participants.
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3.8.5 Administration of intervention

The control group was exclusively administered standard care while the treatment group
was given Covi soup alongside standard care. The treatment group was assigned a
different hospital return date to pick the Covi soup. The participants in both the control
group and treatment group were given a hospital return date after 7 days to assess
adherence of the administered care. Subsequent follow up was done through phone calls,
short messages and home visits after every 3 days. Strict instruction was given to
emphasize the importance of not sharing the Covi soup with other family members. The
study participants were put in their respective care for a period of 90 days from their day
of enrollment.

Standard care entailed nutrition counselling and anti-HIV drugs. Nutrition counseling was
done by the researcher and the research assistant both who were certified nutritionists as
recommended by the Kenya Nutritionists and Dietitians Institute (KNDI). The counseling
was done in accordance with the Kenya National guidelines on Nutrition in HIV/AIDS
with emphasis on the critical nutrition care practices. The participants were encouraged to
consume locally available foods to meet their nutrients and energy needs. The participants
were educated on strategies to meet energy needs, protein needs and micronutrients needs.
The study participants were encouraged to adhere to their prescribed anti-HIV medication.
The treatment group was administered standard care (Nutritional counselling and anti-

HIV drugs) together with Covi soup intervention.
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3.8.6 Post Study (PS) Phase

Post study data collection was done on 7" April 2022, which was 90 days from the day of
enrollment. Data collection procedure was the same as the procedure used in collecting
baseline data. Information on BMI was gathered by the researcher and the assistant. A
trained and registered phlebotomist drew and analyzed blood samples for CD4+ cell count,
VL, Hb, MCV, MCH and MCHC. The post study parameters were then compared to the
baseline parameters to establish any significant difference at BL and PS within the
respective study groups. This helped to determine the effects of Covi soup on BMI,

immunological and hematological parameters of the study participants.

Table 3. 3 Summary of Baseline (BL), Intervention and Post Study (PS) phase

Treatment Hb (g/dl) Standard Care Hb (g/dl)
group CDA4+ cell count Prescribe Covi soup for 7 CD4+ cell count
(Cells/pL) days (Cells/uL)
VL VL
MCV Assess adherence of Covi MCV
MCH soup after 7 days MCH
MCHC MCHC
BMI (kg/m2) Prescribe Covi soup for 83  BMI (kg/m2)
more days

Make follow up calls and

short messages to remind on
strict adherence of the Covi
soup and standard care after

every 3 days
Control Hb (g/dl) Standard care (exclusive) Hb (g/dl)
group CD4+ cell count Assess adherence of CD4+ cell count
(Cells/pL) administered care after 7 (Cells/pL)
VL days VL
MCV Make follow up calls and MCV
MCH short messages to remind on MCH
MCHC strict adherence to the MCHC
BMI (kg/m2) standard care after every 3 BMI (kg/m2)
days
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3.9 Data analysis

Data management was achieved using SPSS at 95% level of confidence. Descriptive
statistics analysed emerging themes and presented as mean and SD. Categorical variables
were presented as frequencies and percentage. Inferential statistics was used to make
generalization to the general population. T test analysed for significant difference in the
study parameters at BL and PS in the control group and treatment group. Paired t test

analysed effect of Covi soup on the study parameters.

Table 3. 4 Data analysis for each specific objective

1 To assess the effect of Covi soup on BMI of PLWH at Paired Sample T test
KCTRH
2 To determine the effect of Covi soup on CD4+ Cell Paired Sample T test
Count of PLWH at KCTRH
3 To establish the effect of Covi soup on VL of PLWH Paired Sample T test
at KCTRH
4 To ascertain the effect Covi soup on hematological Paired Sample T test

parameters of PLWH at KCTRH
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3.10 Logistical and Ethical consideration

Research approval was obtained from MMUST directorate of postgraduate studies,
Ethical approval cleared with MMUST Institutional Ethics Research Committee (IERC)
reference number (MMUST/IERC/130/2023). Research permit obtained from National
Commission for Science, Technology and Innovation (NACOSTI) with licence number
(NACOSTI/P/23/28083). Trial was registered with Pan African Clinical Trial registry
with a reference number (PACTR202307740330512). Permission was also sought from
KCTRH ethical review committee and Kakamega County authorities. The researcher
upheld the following principles; Autonomy in which the researcher allowed the
participants to take part in the study without coercion; Beneficence; The study findings
can be instrumental in informing decision makers on policy formulation; Confidentiality
in which the names of the respondents were delinked from the questionnaires and unique
numbers were assigned to conceal identity; Informed consent in which the study objectives
were explained to the respondents before asking to take part; Justice in which participants

were treated equally; Risks and benefits; Participants withdraw if uncomfortable .
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CHAPTER FOUR
FINDINGS
4.1 Introduction
Chapter four presents findings of the study; response rate, demographic characteristics and
analysis of data based on study objectives.
4.2 Response Rate
According to Bryman (2019) analysis of response rate is important in gauging the actual

response against the expected response. This is shown in subsequent table.

Table 4. 1 Response Rate

Category Expected Percent Actual Percent
(N) (N)

Control Group 30 100% 21 70%

Treatment Group 30 100% 20 67%

Total 60 100% 41 68%

The findings in table 4.1 show that, the study involved two categories of study participants
namely control and treatment group. From 30 questionnaires for control group, 21
representing 70% were returned while 9 representing 30% were not returned. For the
treatment group, out of the 30 expected responses, 20 representing 67% were retuned
while 10 representing 33% were not. For both categories the response rate was high being
above the threshold of 65% as in Kothari (2014). Therefore, the findings can be relied

upon for conclusion and recommendation.
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4.3 Socio-demographic Characteristics

4.3.1 Participants Age
Analysis of participants age for both control and treatment group is an important parameter

in gauging the similarities and differences at baseline. The findings are as in figure 4.1.
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Figure 4. 1 Respondents Distribution by Age

The findings in figure 4.1 relate to distribution of participants by age for both control and
treatment groups. The control group had (1) 4.8% response between the age category of
15-24 years. Between the ages 25-34 years, the treatment group had (2) 10% response.
Control group and treatment group recorded (1) 4.8% and (4) 20.0% response for age
category 35-44 years respectively. There was a high response recorded between the age
category of 45-54 years in both groups. The treatment group had (5) 25% response of 55-

64 years’ category. The high response of 45-54 and 55-64 years’ category could be

39



associated with the use of antiretroviral drugs which allow PLWH to have a prolonged life

(Ahmed et al., 2021).

4.3.2 Respondent Gender
Gender is an important parameter in gauging any disparities in relation to control and

treatment groups. The findings are as in the subsequent figure 4.2.
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Figure 4. 2 Respondents Distribution by Gender

Figure above indicates that in both the control group and treatment group, there was a high
percentage of female responses at (14) 66.7% and (18) 90.0% respectively. This high
percentage of females is in accordance with the high prevalence of women living with

HIV (UNAIDS, 2019).
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4.3.3 Respondents Education Level
Analysis of level of education is important in determining how respondents vary in

education levels for both control and treatment groups. The findings are as in table below.

Table 4. 2 Distribution by Education Level

Education level Control Percent Treatment Percent
(N) (N)
Primary 10 47.6 11 55.0
Secondary 6 28.6 7 35.0
Tertiary 5 23.8 2 10.0
Total 21 100.0 20 100.0

Table 4.2 above indicates that both the control group and treatment group recorded a high
percentage of primary education at (10) 47.6% and (11) 55.0% respectively. Both groups
also had a lower percentage of tertiary education with control group recording (5) 23.8%

and treatment group having (2) 10.0%.
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4.3.4 Number of Household Members
Analysis of number of household members is important in determining the household size

differences for both control and treatment groups. The findings are as in the subsequent

figure 4.3.
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Figure 4. 3 Distribution by Number of Household Members
Figure above shows that (21) 100.0% of the control group had between 2-3 household

members. Treatment group participants had majority of its participants with a family size

of between 4-5 members at (11) 55.0%.

42



4.3.5 Duration with Infection
It is important to analyse the baseline distribution of duration of infection. The results are

depicted in table below.

Table 4. 3 Distribution by Duration with infection

Duration with Control Percent Treatment Percent

Infection (N) (N)

(years)
1-5 21 100.0 19 95.0
6-10 - - 1 5.0
Total 21 100.0 20 100

Table 4.3 above indicate that the control group had (21) 100.0% of the participants who
had lived with HIV for 1-5 years. The treatment group also recorded (19) 95.0%
participants who had lived with the infection for 1-5 years. This could be explained by the

high infections that was reported in NACC 2017 report.

4.3.6 Type of Occupation
It is important to analyse the type of occupation. Occupation is a factor of good quality of
life which is an intermediate factor in determining the BMI, immunological and

hematological parameters in this study. Results are depicted in figure below.
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Figure 4. 4 Distribution by Type of Occupation

As depicted in figure 4.4 above, the control and treatment group recorded (4) 19.0% and
(2) 10.0% employed responses respectively. Those who owned businesses were (3) 14.3%
in control group and (4) 20.0% in treatment group. A high percentage response was seen
in both the control group (8) 38.1% and treatment group (9) 45.0% having participants
who were farmers. The casual workers, retired and student recorded the least with (1) 4.8%
in the control group. Others referring to housewives, CHV and pastor recorded a (3) 14.3%

in control group and (1) 5.0% in treatment group.
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4.3.7 Receipt of Support
It is important to analyse whether the participants in both the control group and treatment

group received any form of support or not. This is shown table below.

Table 4. 4 Distribution by Receipt of Support

Response Control Percent Treatment Percent
(N) (N)
Yes 10 47.6 3 15.0
No 11 52.4 17 85.0
Total 21 100.0 20 100

Table 4.4 above shows that both the control group (10) 47.6% and treatment group (3)
15.0% reported a lower percentage receipt of support response. There was a high
percentage response of no receipt of support in both groups, with control group recording

(11) 52.4% and treatment group having (17) 85.0%.
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4.3.8 Dietary practices
It is important to analyze whether the participants in both the control group and treatment

group had similar dietary practices. This is shown in table below.

Table 4. 5 Distribution by Dietary practices

Food Control Treatment T Test
frequency in (N=21) (N=20) P

last 7 days

Mean SD + Mean SD+

Bread 6.7 1.3 7.0 0.0 0.329
Meat 2.2 2.1 1.4 1.7 0.153
Poultry 1.4 1.7 0.9 0.9 0.273
Milk 5.1 2.6 4.9 3.0 0.743
Fruit 6.8 0.8 7.0 0.0 0.329
Legume 1.1 1.2 1.8 2.0 0.209
Fat 7.0 0.0 6.7 1.3 0.330

Table 4.5 above shows that the dietary practices of both the control group and treatment
group were not significantly different. The mean frequency of bread, meat, poultry, milk,
fruit, legume and fat consumption within seven days for the control group and treatment
group was 6.7+1.3, 7.0£00 at p=0.329; 2.2+2.1, 1.4+1.7 at p=0.153; 1.4+1.7, 0.9+0.9 at
p=0.273; 5.1+2.6, 4.9+3.0 at p=0.743; 6.8+0.8, 7.0+0.0 at p=0.329; 1.1+1.2, 1.8+2.0 at

p=0.209 and 7.0+0.0, 6.7+1.3 at p=0.330. The similarities in dietary practices could be

46



attributed to the fact that all PLWH under treatment are subjected to nutrition counselling

and education to help them have good nutrition status and slow progression of the disease.

4.3.9 Type of treatment
It is important to analyze whether participants were using similar type of medication. This

is shown in the table below.

Table 4. 6 Distribution by Type of Medications

Type of Control Percent Treatment Percent
Medication Group (21) Group (20)

ABC, 3TC 1 4.8 0 -

TDF, 3TC, AZT 1 4.8 1 5.0
TDF, 3TC, DTG 12 o57.1 17 85.0
TDF, 3TC, EFV 7 33.3 2 10.0
Total 21 100 20 100

Table 4.6 above indicates that (1) 4.8% of participants in control group used ABC, 3TC
type of medication. There was only 1 participant 4.8% and 5.0% in the control and
treatment group using TDF, 3TC, AZT type of medication. Majority of the participants in
both groups were using TDF, 3TC, DTG type of medication (12) 57.1% and (17) 85%
respectively. And (7) 33.3% and (2) 10.0% of the participants were using TDT,3TC, EFV

in the control group and treatment group.
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4.4 Objective 1: Effect of Covi soup on BMI of PLWH in KCTRH

Table 4. 7 Independent t test and Paired t test of mean BMI

Control Group Paired Treatment Group  Paired T test
N=21 T test N=20 T test P
BL PS P BL PS P BL PS
BMI 23.9 24.0 0.092 273 27.1 0.149  0.031 0.046
(kg/m?) =+ + + +
4.3 4.2 5.4 5.3
Change +0.1 -0.2

Table above shows baseline mean BMI for control group and treatment group was 23.9 +
4.3 and 27.3 £ 5.4 respectively at p=0.031 indicating that the means were significantly
different. The post study mean BMI was 24.0 + 4.2 for the control group and 27.1 £ 5.3
for the treatment group at p=0.046 indicating that the means were significantly different.
The control group baseline mean BMI was 23.9 £ 4.3 and 24.0 £ 4.2 post study p=0.092.
No significant effect in mean BMI at baseline and post study was observed in control
group. Treatment group baseline mean BMI was 27.3 = 5.4 and treatment group post study
mean BMI was 27.1 + 5.3 at p=0.149. No significant effect was observed in mean BMI at

baseline and post study in both groups.
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4.5 Objective 2: Effect of Covi soup on CD4 + cell count of PLWH in KCTRH

Table 4. 8 Independent t test and paired t test of mean CD4+ Cell Count

Control Group Paired Treatment Group Paired T test
N=21 T test N=20 T test P
BL PS P BL PS P BL PS
CD4 + 440.4 449.4 0.838 417.6 538.2 0.012 0.694 0.248
cellcount = * + +
(cells/ml)  199.7 276.7 165.3  199.3
Change +9.0 +120.6

Table 4.8 depicts the baseline mean CD4+ count for both the control group and treatment
group as 440.4 + 199.7 and 417.6 + 165.3 respectively at p=0.694. The baseline mean
CD4+ count for both groups was not significantly different. The CD4+ count was 449.4 +
276.7 for control group and 538.2 + 199.3 for treatment group at p=0.248 indicating no
significant difference in mean CD4+ count for both groups at post study. In the control
group, the mean CD4+ count at baseline was 440.4 + 199.7 and the mean CD4+ count
post study was 449.4 + 276.7 at p=0.838. No significant effect was observed in mean
CD4+ count at baseline and post study in control group. Treatment group baseline mean
CD4+ count was 417.6 £ 165.3 and post study mean CD4+ count was 538.2 + 199.3 at
p=0.012. A significant effect was observed in the mean CD4+ count at post study in the

treatment group.
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4.6 Objective 3: Effect of Covi soup on VL of PLWH in KCTRH

Table 4. 9 Independent t test and paired t test mean VL

Control Group Paired  Treatment Group  Paired T test
N=21 T test N=20 T test P
BL PS P BL PS P BL PS
VL 86.3 76.8 0.051 973 95.0 0.298 0.587 0.332
+ + + +
48.2 41.8 76.7 73.5
Change -9.5 -25.1

Table 4.9 depicts that the baseline mean VL for control group and treatment group was
86.3 + 48.2 and 475.2 + 1683.5 respectively at p=0.587. No significant difference was
observed in baseline mean VL in both groups. In table 4.9 above, the post study mean VL
for control group and treatment group was 76.8 £ 41.8 and 450.1 + 1578.7 at p=0.332
indicating no significant difference in mean VL for both groups at post study. The table
also indicates that mean VL at baseline was 86.3 £+ 48.2 and mean VL post study was 76.8
+ 41.8 in the control group at p=0.051. Baseline mean VL was 475.2 + 1683.5 and mean
VL post study was 450.1 + 1578.7 in treatment group at p=0.298. No significant effect

was observed in mean VL at baseline and post study in both groups.
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4.7 Objective 4: Effect of Covi soup on hematological parameters of PLWH in

KCTRH

4.7.1 Effect of Covi soup on Hb of PLWH in KCTRH

Table 4. 10 Independent t test and paired t test mean Hb

Control Group Paired  Treatment Group  Paired T test
N=21 T test N=20 Ttest P Value
BL PS P BL PS P BL PS
Value Value
Hb 12.6 12.5 0.116 12.6 13.6 0.010 0.959 0.073
(gdl) % + + +
2.0 2.1 1.4 1.8
Change -0.1 +1.0

Table above shows baseline mean Hb for control group was 12.6 + 2.0 and treatment group
12.6 £ 1.4 had no significant difference at p=0.959. In table 12 above, the post study means
Hb of the control group 12.5 + 2.1 and treatment group 13.6 + 1.8 had no significant
difference at p=0.073. Table above indicate the control group mean Hb was 12.6 + 2.0 at
baseline and mean Hb was 12.5 + 2.1 at post study at p=0.116. No significant effect was
observed in the baseline and post study mean Hb in the control group. Treatment group
had baseline mean Hb of 12.6 + 1.4 and post study mean Hb of 13.6 + 2.0 at p=0.010. A

significant effect in the mean Hb at baseline and post study was recorded in the treatment

group.
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4.7.2 Effect of Covi soup on MCV of PLWH in KCTRH

Table 4. 11 Independent t test and paired t test mean MCV

Control Group Paired  Treatment Group  Paired T test
N=21 T test N=20 Ttest P Value
BL PS P BL PS P BL PS
Value Value
MCV  66.4 66.3 0.635 67.5 68.4 0.122 0.434 0.191
(fl) + + + +
5.6 5.6 2.8 4.4
Change -0.1 +0.9

In table above, the baseline mean MCV for the control group and treatment group was
66.4 £ 5.6 and 67.5 £ 2.8 respectively, at p=0.434 indicating no significant difference of
the baseline mean MCV. At post study, mean MCYV for the two groups was 66.3 + 5.6 and
68.4 + 4.4 respectively at p=0.191 showing no significant difference. The findings show
the baseline mean MCV was 66.4 + 5.6 and the post study mean MCV was 66.3 + 5.6 at
p=0.635 in control group. Treatment group baseline mean MCV was 67.5 * 2.8 and post
study mean MCV was 68.4 + 4.4 at p=0.122. No significant effect was observed in the

mean MCV at baseline and post study in both groups.
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4.7.3 Effect of Covi soup on MCH of PLWH IN KCTRH

Table 4. 12 Independent t test and paired t test mean MCH

Control Group Paired  Treatment Group  Paired T test
N=21 T test N=20 T test P Value
BL PS P BL PS P BL PS
Value Value
MCH  26.7 26.7 0.870 26.5 27.2 0.352 0.806 0.604
(p9) t t + t
3.0 3.1 2.1 2.5
Change 0.0 +0.7

As depicted in table above, no significant difference was observed in baseline mean MCH
for control group and treatment group; 26.7 + 3.0 and 26.5 = 2.1 at p=0.806 respectively.
No significant difference was also recorded in post study mean MCH for control group
26.7 + 3.1 and treatment group 27.2 + 2.5 at p=0.604. In control group, the baseline mean
MCH was 26.7 £ 3.0 and post study mean MCH was 26.7 £ 3.1 at p=0.870. Treatment
group recorded mean MCH of 26.5+2.1 at baseline and mean MCH of 27.2 + 2.5 post
study at p=0.352. No significant effect was observed in the mean MCH at baseline and

post study in both groups.
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4.7.4 Effect of Covi soup on MCHC of PLWH in KCTRH

Table 4. 13 Independent t test and paired t test mean MCHC

Control Group Paired  Treatment Group  Paired T test
N=21 T test N=20 T test P Value
BL PS P BL PS P BL PS
Value Value
MCHC 40.2 40.3 0.800 39.3 39.7 0.528 0.268 0.428
(%) + + + +
2.1 2.7 3.2 1.8
Change +0.1 +0.4

Table above shows baseline mean MCHC for control group was 40.2 + 2.1 and for
treatment group was 39.3 + 3.2 at p=0.268 indicating no significant difference in the
baseline mean MCHC for the two groups. Table 4.13 also indicates no significant
difference observed in post study MCHC means for the control group 40.3 + 2.7 and
treatment group 39.7 + 1.8 at p=0.428. Control group had mean MCHC of 40.2 £ 2.1 at
baseline and mean MCHC of 40.3 + 2.7 post study at p=0.800. Treatment group had a
baseline mean MCHC of 39.3 + 3.2 and mean MCHC of 39.7 + 1.8 post study at p=0.528.
No significant effect in mean MCHC at baseline and post study was observed in both

groups.
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CHAPTER FIVE
DISCUSSION

5.1 Introduction
Chapter five focuses on discussing results in order of study objectives and compares them
to findings of other studies.
5.2 Socio-demographic characteristics PLWH in KCTRH
Socio-demographic characteristics play a big role in adherence to treatment. As earlier
reported, majority of the study participants were within 45-54 years. This is similar to a
study done in China that found middle aged HIV/AIDS had more incidence (Xu et al.,
2019). The similarity could be attributed by the period in which the study was conducted
from 2004 to 2016 a case in point while Kenya reported high new infections (NACC,
2017). Higher percentage of females with HIV was reported in both the control group and
treatment group. This is in agreement with another study that found HIV burden was
higher in women (Girum et al., 2018). This similarity is attributed to the geographical
location of both studies that has more women 15+ years living with HIV (UNAIDS, 2019),
(Awofala & Ogundele, 2018). These is also explained by the differences in biology and
social behaviour between males and females that attributes to inequalities on women’s
risk (Adediran et al., 2016). A majority of participants had acquired primary education
while tertiary education was least acquired. This contrasts to a study in Bangladesh that
had 29.9% participants with primary education and 35.9% with secondary education,
however, tertiary education was the least at 8.2% (Yaya et al., 2016), (Joshua et al., 2021).
This could be attributed by including only women in the study. The current study findings
indicate that majority of the participants did not receive any form of support, a factor that

reduces the level of depression among PLWH (Matsumoto et al. 2017, n.d.). Psychosocial
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and spiritual support contribute to a better Quality of life of PLWH (Hipolito et al., 2017),
(Ahmed et al., 2022). Housing is a significant factor to consistent adherence to ARVs and
sustained VL (Aidala et al., 2016). The study findings indicate that majority of the
participants had small family sizes consisting of between 2-5 members.

5.3 Effect of Covi soup on BMI of PLWH in KCTRH

The -0.2 change in the mean BMI of the treatment group indicates that Covi soup treatment
had a positive effect in lowering the high BMI scores of the participants although not to a
significant level p = 0.149. This agrees with a study on curcumin supplements on
metabolic parameters of PLWHA that found no effect on body composition (Silva et al.,
2019). This similarity could be due to the curcumin also known as turmeric that was used
in both studies. However, the current finding contrasts with an RCT among Indian women
living with HIV in which there was a significant increase in the lean mass from protein
supplement and nutrition education (Carpenter et al., 2021). This difference could be due
to the type of interventions administered to the participants as well as the differences in
the variables of study; BMI and lean body mass. Another contrasting finding in an RCT
reported that nutritional intervention have a significant role in reducing cardio metabolic
parameters including BMI (Aparecida Silveira et al., 2020). Systematic review and meta-
analysis also reported that protein-energy fortified macronutrient supplement positively
influences nutritional status in PLWH (Hong et al., 2018). The types of nutritional
interventions used in these studies vary in their composition with the current Covi soup

ultimately causing the differences in the results.
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5.4 Effect of Covi soup on CD4+ count of PLWH in KCTRH

In the treatment group, there was a +120.6 change at p=0.012 indicating a significant effect
in mean CDA4+ count at post study, hence Covi soup had a positive effect on the CD4+
count of PLWH. This finding correlate to another study which reported that nutrition
interventions and supplementation are able to improve CD4+ cell count among women
with HIV (Nyamathi et al., 2018). An RCT conducted in Rwanda reported a significant
reduction on the CD4+ cell count decline (Kamwesiga et al., 2015), (Muzembo et al.,
2019). Protein energy fortified macronutrient supplement was effective in improving
immune responses among PLWH (Hong et al., 2018). Moringa oleifera Lam. Leaves were
also found to improve immune response of PLWH (Gambo et al., 2022), (Twinomujuni
et al., 2022). Another study reported similar findings on the beneficial effect of carrot-
ginger blend on the immune status of PLWH (Joshua et al., 2021b). The similarities in
these study findings could resonate from the nutrition interventions and supplements
administered which contain bioactive compounds and nutrients able to improve the CD4+
count.

5.5 Effect of Covi soup on VL of PLWH in KCTRH

The intra group baseline and post study comparison show that the treatment group had -
25 change at p=0.298 indicating that these change was not statistically significant. Hence,
Covi soup had no significant effect on the VL of PLWH. This finding is similar to another
systematic review on selenium supplements that reported no effect viral load (Muzembo
et al., 2019). Leaf concentrate and skimmed milk powder were found not to have any
effect VL(Collin et al., 2016). This was also true in the study of effect of Moringa oleifera
leaf powder on VL (Gambo et al., 2021), (Kamwesiga et al., 2015). However, Artemisia

annua with Moringa oleifera Lam, have been found to have a significant improvement on

57



VL suppression. This could be due to the combination of two herbal medicines unlike
when using Moringa oleifera alone (Twinomujuni et al., 2022). This finding is also
contrasting to another study that found protein-energy fortified macronutrient positively
influence immunological response in PLWH (Hong et al., 2018). This difference in
findings could be contributed with the different nutrient composition of the interventions
administered.

5.6 Effect of Covi soup on Hematological parameters of PLWH in KCTRH

In Kenya, microcytic and hypochromic anaemia are the most common erythrocytic
deviations among HIV infected patients (Abonyo, Shaviya, et al., 2020). Study findings
indicate that control group had a -0.1 change at p=0.116 and treatment group had +0.1
change at p=0.010. This indicates that Covi soup had a significant effect on the Hb of
PLWH. The baseline and post study mean MCV was accompanied by -0.1 change at
p=0.635 in control group and +0.9 change at p=0.122 in treatment group indicating no
significant effect. Hence, Covi soup did not have an effect on the MCV of PLWH. The
baseline and post study mean MCH was accompanied by +0.1 change in control at
p=0.870 and +0.7 change in treatment at p=0.159. No significant effect was observed in
both groups indicating that Covi soup had no effect on the MCH of PLWH. The mean
MCHC change was +0.1 at p=0.800 in control group and +0.4 at p=0.528 in the treatment
group, hence no statistically significant evidence to show that Covi soup has an effect on
the MCHC of PLWH. These findings are contrasting to a previous study which reported
an improvement of the MCV, MCH and RBC after treatment with vitamin B 12 and folate
(Rezaei et al., 2016). The differences in the results could be attributed to the type of
interventions used, frequency and dosage of the interventions as well as differences in the

study populations.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION
6.1 Introduction
Chapter six presents’ conclusions as per the objectives and recommendations for policy
makers, practice and future research.
6.2 Conclusions

Study conclusions are based on objectives and research questions of the study.

6.2.1 Effect of Covi soup on BMI of PLWH in KCTRH

The first research question was what is the effect of Covi soup on the BMI of PLWH in
KCTRH? According to the current study findings, there was a positive change in the mean
BMI of the treatment group though not significant. Therefore, we conclude that there was
no significant effect that was observed in the mean BMI at baseline and post study in
treatment group. We therefore conclude that Covi soup had no significant effect on the

BMI of PLWH in KCTRH.

6.2.2 Effect of Covi soup on CD4 + count of PLWH at KCTRH

The second research question was what is the effect of Covi soup on the CD4+ count of
PLWH in KCTRH? Study findings indicate there was a positive change in mean CD4+
count in treatment group which was significant. Therefore, we conclude that Covi soup
had a significant effect on CD4+ count in treatment group. We therefore conclude that

Covi soup had a significant effect on the CD4+ count of PLWH in KCTRH.
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6.2.3 Effect of Covi soup on VL of PLWH in KCTRH

The third research question was what is the effect of Covi soup on the VL of PLWH in
KCTRH? Study findings show no significant effect in baseline and post study mean VL
of the treatment group, hence, Covi soup had no significant effect on VL of PLWH in

KCTRH.

6.2.4 Effect of Covi soup on Hematological parameters of PLWH in KCTRH

6.2.4.1 Effect of Covi soup on Hb of PLWH in KCTRH

Study findings showed a significant positive change in the mean Hb within the treatment
group. Hence we can ascertain that Covi soup had a significant effect on the Hb of PLWH

in KCTRH.

6.2.4.2 Effect of Covi soup on MCV of PLWH in KCTRH
Study findings indicate no significant effect in the post study mean MCH of treatment
group. We therefore conclude that Covi soup had no significant effect on the MCV of

PLWH in KCTRH.

6.2.4.3 Effect of Covi soup on MCH of PLWH in KCTRH
The post study mean MCH in treatment group showed no significant change. We therefore

conclude that Covi soup had no significant effect on the MCH of PLWH in KCTRH.

6.2.4.4 Effect of Covi soup on MCHC of PLWH in KCTRH
Study findings showed no significant change in MCHC in treatment group. We therefore

conclude that Covi soup had no significant effect on MCHC of PLWH in KCTRH.
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6.3 Recommendations
The recommendations hereunder are made for different stakeholders and information

consumers.

6.3.1 Recommendations for policy makers

Covi soup had a significant effect on the CD4 + cell count and Hb of PLWH. Therefore,
the Ministry of Health (MoE) through policy makers can adapt this innovative ingredient
and promote its use at clinical level as well as community level as a food by prescription
(FBP) among PLWH. This is highly recommended so as to improve the already

compromised CD4 + cell count and Hb status of PLWH.

6.3.2 Recommendations for practice

Covi soup has proven efficient in boosting the CD4+ cell count and Hb level of PLWH at
KCTRH. Based on this novel information, health practitioners in the KCTRH should
educate and counsel on the use of Covi soup among PLWH. Nurses and nutritionists to
spearhead in training PLWH attending the KCTRH CCC on the homebased preparation
and use of all the ingredients used to prepare Covi soup that are locally available. Habitual
use of these ingredients will ensure an improved immunological and hematological status

of PLWH which is key in the fight against COVID 19.

6.3.3 Recommendations for further research
To ascertain the effect of Covi soup on CD4+ cell count and Hb of PLWH, we recommend
a cross over RCT to be done with an increased serving of Covi soup administered for a

longer study period.
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APPENDICES

Appendix I: STUDY AREA MAP

A map of Kakamega County showing administrative divisions. Source: GoK (2002: 5)
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ethnicity, race or sociopolitical status.
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Risks and benefits
The respondents will benefit from the nutritional counselling. Risks associated with the
study such as food intolerance and allergies in which the respondents will be allowed to

drop from study in case of any adverse effects.
(In case of any concern or problem, the respondent can contact the researcher
through the cell phone contact 0710136600 or contact the department of Nutritional

Sciences in MMUST)

| understand the objectives and details of this study and give my consent to participate in

the study.

83



Appendix VII: QUESTIONNAIRE

Identification Details

Date / /

Respondent number

Questionnaire identity

number

Questionnaire checked by

Section A: Socio-demographic data (Tick where appropriate)

Gender Male ] Female []
Age
(Years)
Year of Diagnosis/Duration with infection
(Years)
Employed
Occupation Retired
Owns business
Casual worker
Farmer
Any other (specify)
Residence

Receipt of support

Yes |:|
o [

Section B: Anthropometric measurements

Body parameter Measurements
Weight (Kgs)
Height (Cms)
BMI (Kgs/M?)
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Section C: Food Frequency Questionnaire

How many times has the family/household eaten these foods in the last seven days?

Foods Frequency (1-7)

Meats and meat products (fish)

Breads/ Cereals/ Starch

Poultry/ Egg

Legumes / pulses

Milk and milk products

Fruits and vegetables

Fats and oils

Section D: Immunological and Hematological Parameters

Parameter Baseline Post Study

CDA4+ cell count (cells/uL)

VL

Hb (g/d)

MCV

MCH

MCHC

Section E: Type of Medication (Tick Where Appropriate)

Type of Medication Yes No

AZT +3TC + NVP

TDF + 3TC + LPVIr

ABC + DDI + LPVIr
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Appendix VIII: LABORATORY REPORT FORM

LABORATORY

CD4 RESULTS—FACS PRESTO

MName : SEX: SplMa. 5 5N

Dept: IMMUNOLOGY Spl Type : BLOOD

Itern Abb. Teast Results Prampt Unit
D4 callssu

s

TEST DOME BY: ' REVIFWED BY.!

Send Date: Test Date Prict Temie




Appendix IX: APACKET WITH SEVEN SERVINGS OF COVI SOUP
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