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Pests in the hospital environment pose a significant risk to the safety
of patients and staff. While pesticides are commonly used to control
pests, they can lead to additional problems. Therefore, alternative
procedures such as Integrated Pest Management (IPM) have gained
attention. This study aimed to assess hospital staff knowledge,
practice, and attitudes regarding IPM in four major hospitals in
Benghazi. A cross-sectional study used a questionnaire and checklist
to collect the data from the participants. The results indicated that all
hospitals showed low IPM knowledge and practiced widespread
pesticide use. The Surgical and Emergency Hospital (SEH)
demonstrated significantly higher IPM knowledge, practice, and
attitude scores than the other three hospitals (p = 0.000), with a
mean of 4.56, 2.61, and 10.94, respectively. All studied hospitals
experienced pest infestations such as houseflies and roaches. These
hospitals rely mainly on chemical control, employing 14 types of
pesticides, including five restricted-use pesticides and seven that are
banned. In addition, these chemicals can be used without proper
supervision and by uncertified users with limited knowledge. .

*Corresponding author.

E-mail address: Samira.Garboui@uob.edu.ly
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1. Introduction

Healthcare facilities, including hospitals, face
many difficulties in maintaining the highest
standard of sanitation while providing for
vulnerable people. One of these difficulties is
making sure the facility does not become
infested with pests, which may pose a range of
health risks by spreading disease and
contaminating surfaces, medical supplies, and
equipment [1]. The risk factors for insect
infestations increase with the size of a facility,
the movement of staff, the entry of objects
from outside, and sometimes the accumulation
of garbage and the lack of sanitation [2]. There
are too many types of pests in hospitals
including rodents, cockroaches, spiders,
mosquitoes, fleas, lice, mites, ants, flies, and
bed bugs. These pests spread diseases and
contaminate surfaces, equipment, and supplies
[1]. Many studies and survive shown that many
hospitals suffer from infested pests and there
are a lot of insect species associated with the
hospital’s environment, which causes a huge
health concern. A study was done between
2015-2016 at Al-Jala Hospital, in Benghazi,
showing that the most common types of pests
found in the hospital were the cockroach, it was
followed by bugs, flies, and rodents [3]. In the
same year at the same hospital, a study showed
that the building was struggling with certain
insects such as cockroaches, followed by bugs,
flies, and rodents [4]. The Medical Entomology
Department, an arthropod reference laboratory
in New South Wales, has over the vyears
investigated numerous instances of pest
infestations within the confines of hospitals and
associated healthcare facilities [5], particularly
vector-borne and food-poisoning diseases.
There are many theories confirming the role of
insects in the transmission of nosocomial
infections [6]. As a result, we often depend
heavily on chemicals to treat the symptoms of
our pest issues, rather than resolving the

underlying problem that led to the pest
presence. This short-sighted approach results in
pests being often not managed safely,
effectively, or economically [7]. In the process
of eliminating pests, healthcare facilities that
use pesticides risk exposing patients, staff, and
visitors to hazardous substances through
Inhalation, ingestion, and absorption of
pesticide residues [8].

The best way to manage pests is to create a
sterile environment by denying them access to
food, water, and shelter. Integrated pest
management in general is a science-based
decision-making framework that emphasizes
pest prevention and least-toxic control
measures”[9] also, "integrated pest
management in health care facilities is an
effective and environmentally  sensitive
approach to pest management” [10]. One of the
earliest studies about IPM was in 1995, in New
York surveyed hospitals through
questionnaires. Out of the 64% response rate,
three hospitals reported not using pesticides,
while others mentioned the use of pyrethroids,
boric acid, and pyrethrin [11].

The findings highlighted varying approaches to
pest management in hospitals, with some
adopting non-chemical methods and others
relying on specific pesticides. Many natural
substances have a relatively low mammalian
toxicity and degrade rapidly in the
environment, properties that make them
attractive alternatives to many synthetic
pesticides currently in use [12-13-14]. A study
done in Saudi Arabia by Noureldin et al [15]
indicates that the IPM used against the German
cockroach in Jeddah is a successful program
and should always be used to control cockroach
infestations in the residences in Jeddah. This
study aims to assess knowledge, practice,
attitude, and influencing factors related to
Integrated Pest Management (IPM) adoption
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and pesticide use in four hospitals in Benghazi.
Including identifying the types of pests present,
determining the IPM strategies employed,
evaluating the effectiveness of pest control
programs, and examining pesticide application
records. This research will involve direct
examinations, questionnaires, and a
comparison of results with previous studies.

2. Methodology
2.1.Study area and Study design

The study was conducted in four major
hospitals in Benghazi city, including the
Surgical and Emergency Hospital (SEH ) |,
Benghazi Medical Centre (BMC), Nephrology,
Dialysis Centre (NDC), and Benghazi Cardiac
Centre (BCC), over three months from March
1st to June 15th, 2023. A cross-sectional
descriptive research approach was employed to
describe the knowledge, attitude, and practice
regarding IPM of the population under
investigation. The sample size was determined
using a formula (N=[Z**xP (1 —=P)/e*]/[1 +
(z2 x P (1 — P)/¢e?), [16-17], that took into
account the total population of 1423 from the
four hospitals, with a desired confidence
interval of 90% and a standard deviation of 0.5.
Based on this calculation, a sample size of 400
participants was deemed sufficient to detect
variations between hospitals, and
questionnaires were administered to 400 + 1
individuals accordingly.

2.2. Data Collection Tools

Two data collection tools were developed
for the study. Part 1, is a structured online
questionnaire designed to evaluate the use of
the Integrated Pest Management (IPM)
program. This questionnaire was formulated by

10

a published study in which the validity and
reliability were tested. The questionnaire
included socio-demographic information such
as gender, age, education, workplace, and years
of experience, along with assessments of
knowledge, practices, and attitudes regarding
IPM and pesticide control in hospitals [18]. It
encompassed 54 domains related to IPM
knowledge and was administered to infection
control specialists, cleaning staff, nurses,
kitchen staff, and doctors via Google Sheets
through personal interviews. Part 2, an
observational checklist was utilized to monitor
and inspect the types of pests and the
pesticides/IPM methods employed for their
control. This checklist was sourced from the
Integrated Pest Management Toolkit [19].

2.3.Statistical analysis

The study's data were analysed using
version 25 of the Statistical Package for the
Social Sciences (SPSS) software. Normality
tests were conducted, and the analysis included
descriptive statistics, cross-tabulations, and
one-way ANOVA. Results were deemed
statistically significant when the P-value was
less than 0.05.

3.Results and discussion
3.1. A structured online questionnaire result
a- Demographic characteristics of participants

The distribution of participants in each
hospital based on their job description is
showed in Table 1. The data reveals that the
BMC had the highest percentage of participants
(39.85%) among the four hospitals, as it is the
largest facility. Conversely, the BCC had the
lowest percentage of participants (16.79%) as it
is the smallest hospital. Furthermore, nurses
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accounted for the highest number of
participants (53.38%) across all four hospitals,
based on their respective job roles. The
respondent demographics show a majority of
females across all four hospitals, reflecting the
higher participation of female nurses at 63%.
The age group of 31-40 years was the most
prevalent, comprising 41.9% of respondents,
while those aged above 51 represented only
0.4% of the total. Additionally, the institute
category was the most common educational
background among participants, constituting
43.8% in Figure 1.

b- Assessments of knowledge, practices, and
attitudes results regarding IPM and pesticide
control in hospitals

Table 2 shows the level of knowledge
regarding IPM among hospital participants.

SEH demonstrated the highest average IPM
knowledge score (4.56 out of 6), significantly
surpassing other hospitals (p = 0.000). This
good score is attributed to its skilled infection
control staff, while BCC exhibited the lowest
mean score at 3.73. In terms of participant
attitudes (with a maximum score of 4). SEH
had the highest mean score (2.61), indicating a
positive attitude towards IPM, significantly
higher than the other hospitals (p = 0.008).
Conversely, NDC had the lowest mean score
(2.19) (Table 2). Regarding IPM Practices, the
highest score recorded was 14, with SEH
obtaining the highest score, with a mean of
10.94, indicating an acceptable level of IPM
practice (Table 2). In contrast, BCC had the
lowest practice score at 9.22, reflecting a
notably substandard level of IPM adherence.

Table 1: The percentage of participants in the hospitals according to their job description

Job description

Hospital Total (%)
N (%) IC (%) CS (%) KS (%) Other (%)
T 27 (35.50) 16 (21.05) 7(9.21) 13 (17.10) 13 (17.1) 76 (19.04)
BMC 75 (47.17) 51 (32.07) 4(2.51) 27 (16.98) 2 (1.26) 159 (39.85)
BCC 50 (74.63) 9 (13.43) 5 (7.46) 0(0) 3 (4.48) 67 (16.79)
NDC 61 (62.89) 28 (28.87) 3 (3.09) 0 (0) 5(5.15) 97 (24.31)
Total 213 (53.38) 104 (26.06) 19(4.76) 40 (10.03) 23 (5.76) 399

SHE =Surgical and Emergency Hospital, BMC = Benghazi Medical Centre, NDC =Nephrology, Dialysis Centre and, BCC =Benghazi Cardiac Centre
N =Nurse, IC =Infection control, CS= Cleaning Staff, KS =Kitchen Staff
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Figure 1. Socio-Demographic characteristics of respondents, A= The gender percentage, B= The ages
and, C= The education level, of the participants in in the four hospitals

Notably, the staff at BMC showed a lack of
awareness regarding IPM practices, resulting in
the responsibility of this task falling on the
cleaning company staff. At NDC, where nurses
comprised the majority of participants, their
level of practice was comparatively lower than
that of SEH . Additionally, they exhibited a
lack of knowledge on how to prevent insect or
rodent infestations. Overall, the findings
indicate variations in IPM practice scores
among the hospitals, with SEH demonstrating
the highest level of practice, while BCC had
the lowest, and BMC and NDC faced specific
challenges in terms of awareness and
implementation of IPM practices.

3.2. Observational Checklist results

The checklist presents the pests mostly found
in the hospitals, the commonly used pesticides,
and the evaluation of the IPM practice in the
hospitals. Type of pests in hospitals are shown
in Table 3. The result revealed that the flies
was the most common insect found among the
hospitals, which was found approximately in
all hospital places, infestation was observed
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visually and by the personal interviews with
the staff of the hospitals. Many studies found
that house flies were proven to carry over 130
pathogens, multi-drug resistant pathogens,
which are opportunistic to humans and to be a
cause of nosocomial infections (2% [21],

These results highlight the importance of
house flies as a vector in sensitive places such
as hospitals. Followed by cockroaches, studies
confirmed that the most prevalent pest species
found in hospitals is the cockroach B4,

Both studies conducted in the same hospital
yielded consistent results. Based on our
observations, the abundance of cockroaches in
the hospital may be attributed to the poor
condition of the building infrastructure.
Multidrug resistant Gram-negative bacteria
including E. coli and K pneumoniae, are
resistant to multiple antibiotics [22-23-24].

At BMC, Kkitchen staff reported notable
cockroach infestations, exacerbated by cracks
and open manholes nearby. Infection control
staff also emphasized their ongoing battle
against these pests within the hospital.
Mosquitoes were spotted at SEH hospital,
especially near windows and  water
accumulation from air conditioners, with
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Table 2: The average knowledge, attitude, and practice of the participants in the four hospitals

The average knowledge scores of the participants

Std. Std. Error of Harmonic
Hospital Mean N Deviation Mean Sum  Minim Maxum Mean
SEH 45658 76 1.14700 13157 347.00 2.00 6.00 4.2066
BMC  4.1761 159 1.17750 .09338 664.00 1.00 6.00 3.7767
BCC  3.7313 67 .80870 .09880 250.00 2.00 6.00 3.5481
NDC  3.7423 97 1.05355 .10697 363.00 1.00 6.00 3.2697
Total  4.0702 399 1.12758 .05645 1624.00 1.00 6.00 3.6701

The average attitude scores of the participants

Std. Std. Error of Harmonic
Hospital Mean N Deviation Mean Sum Min Max Mean
SEH  2.6184 76 .99287 11389 199.00 .00 4.00 -
BMC 24214 159 .78259 .06206 385.00 1.00 4.00 21271
BCC 23731 67 .67050 .08191 159.00 1.00 4.00 2.1848
NDC 21959 97 14497 .07564 213.00 .00 4.00 -
Total 2.3960 399 .81047 .04057 956.00 .00 4.00 -

The average practice scores of the participants

Std. Std. Error of Harmonic
Hospital Mean N Deviation Mean Sum Min Max Mean
SEH  10.9474 76 2.52927 .29013 832.00 4.00 14.00 10.2094
BMC 9.7987 159 2.24392 17795 1558.00 4.00 14.00 9.2499
BCC 9.2239 67 2.43597 .29760 618.00 4.00 14.00 8.5215
NDC 9.5464 97 2.33640 23723 926.00 3.00 14.00 8.6754
Total 9.8596 399 2.41339 12082 3934.00 3.00 14.00 9.1352

SHE =Surgical and Emergency Hospital, BMC = Benghazi Medical Centre, NDC =Nephrology, Dialysis Centre and, BCC =Benghazi Cardiac Centre
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Table 3.The most common types of pests found in the hospitals studied

PEST SEH BMC NDC BCC
. Kitchen Around the  Bathrooms, Storage room,
Cockroaches All hospital places hospital q id
Bathrooms ospita and outside area
. . Around th Around th .
Flies In and around the hospital OL.j d the ou_ d the Around the hospital
hospital hospital
Rodents Medical supplle_s storage room, Outside area  Outside area
bathrooms, outside area
Patient’
Bed Bug Doctor’s room atient's 0 0
rooms
Flea 0 Patient’s 0 0
rooms
Ants outside area, front of the doors  outside area outside area  outside area
Mosquito  outside area 0 outside area 0

SHE =Surgical and Emergency Hospital, BMC = Benghazi Medical Centre, NDC =Nephrology, Dialysis Centre and, BCC =Benghazi Cardiac Centre

reports of widespread presence from nurses at
NDC. At BMC, kitchen staff reported notable
cockroach infestations, exacerbated by cracks
and open manholes nearby. Infection control
staff also emphasized their ongoing battle
against these pests within the hospital.
Mosquitoes were spotted at SEH hospital,
especially near windows and  water
accumulation from air conditioners, with
reports of widespread presence from nurses at
NDC. Knowledge about their impact on
humans is limited. Rodents were often seen at
SEH , attributed to an opening beneath the
medical supplies storage door, despite a prior
study showing low infestation rates [3].. Bed
bugs were reported in doctors' rooms and the
surgery section at BMC, with immediate
management actions taken, though details
were unclear. A study highlighted the need for
IPM in hospitals due to these infestations [3].

Bed bugs are not known to transmit infectious

agents to humans, though evidence is lacking
[25]. A flea infestation occurred at BMC when
a patient brought in infested clothing, leading

14

to the spread of fleas throughout the facility.
No infestations were reported in the other three
hospitals. Ants were found in all hospitals, and
a study in 2018-2019 at BMC indicated that
ants may could act as mechanical vectors for
pathogenic bacteria, potentially spreading them
directly to people or indirectly via medical
equipment [26]. Further research is needed to
confirm the association between bacteria
carried by ants and those present on surfaces in
the same environment. Table 4 shows the most
commonly used pesticides in the hospitals,
revealing a total of 14 different types.
Alarmingly, 7 of these have been banned by
the World Health Organization [27], while only
4 are approved for use. The study also found
that 3 pesticides had unknown sources, raising
safety and effectiveness concerns. The
educational level of those responsible for
pesticide application was crucial, as many
lacked knowledge [3-4]. Additionally, Boric
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Acid, which has long been banned, was still
being used in SEH 's kitchen as of 2023. In
BMC, sticky traps were employed in the
kitchen, while SEH utilized fly sticky traps

throughout the facility, except in the kitchen
where electric fly traps were used. The use of
baits indicates a positive approach towards
integrated pest control, which emphasizes the

Table 4: Types of Pesticides Used in Hospitals, Their Composition, And Product Status

. . . Product Restricted .
Pesticides Chemical Ingredient Status* Use* Hospitals
Delta-Vam 5 Sc Deltamethrin 5% Approved Yes BMC
. Fipronil 0.5g/Kg, Hydramethylnon, BMC, SEH . NDC &
Top Bait Gold Imidacloprid, Indoxcrab Banned No BCC
Cyper X 10% Cypermethrin, 2% Tetramethrin Banned No BMC
Rek Rok 47% Boric Acid Banned No BMC & SEH
. . . BMC, SEH , NDC
Fly Giue Traps Imidacloprid Approved Yes &BCC
Cemort Cyfluthrin Banned No SEH
Maxifly 10% Cyphenothrin Banned No BMC
Lambda-Cyhalothrin 10%,
Tornado-Forte Tetramethrin 5%, Piperonyl Butoxide Banned 5% No SEH
5%.
Mr. Fly
Imidacid 2% Unknown No SEH
Granular Bait
Banned
Arisban Ariashimi Chlorpyrifos Ethyl 2.5% No SEH
2020
Permethrina Pura 6g, Tetrametrina
Duracid Pura 3g, Piperonilbutossido 6g, Approved Yes NDC
Coformulanti 100g
Cockroac-Killing Bait 1% Grenil Unknown Unknown NDC
Rat & Mouse Killer Brodifacoum, Coumarin. Approved Yes NDC
Phenoxybenzyl,
Attracide Df Cyclopropanecarboxylate, Unknown Yes NDC

Phenothrin, Butoxyethoxy, Piperonyl
Butoxide

SHE =Surgical and Emergency Hospital, BMC = Benghazi Medical Centre, NDC =Nephrology, Dialysis Centre and, BCC =Benghazi Cardiac Centre
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integrated pest control, which emphasizes the
use of localized and less toxic pesticides. This
approach aims to minimize the widespread
application of pesticides and instead focuses
on targeted solutions like baits. Regarding
the pyrethroid group of pesticides, the study
found the wusage of deltamethrin 5%,
cypermethrin 2%, tetramethrin, cyfluthrin,
and cyphenothrin in  hospitals. This is
consistent with the study demonstrated that
cypermethrin, deltamethrin, and cyfluthrin
were used in six hospitals in Benghazi [4].
Pyrethroids have been widely used as
insecticides in agriculture and household
applications. Studies indicates  that
pyrethroids can easily cross the blood-brain
barrier, directly impacting the central nervous
system [28]. They can damage mitochondrial
function, and cause neurotoxicity [29].
Furthermore, exposure to pyrethroids has
been associated with haematological cancers,
reproductive developmental toxicity, and
immune disorder [30].

4. Conclusion

The study found that SEH exhibited higher
knowledge levels compared to the other
hospitals, possibly attributed to the
qualifications of their infection control
specialists. Despite this, the implementation of
IPM strategies in these hospitals still falls
within the lower range, indicating the
necessity for further enhancements and
improvements. Nevertheless, all hospitals had
pest infestations and improper pesticide use by
unqualified personnel. Further improvements
are needed across all hospitals, including
enhanced IPM practices and mandatory
training programs for all staff. Additionally,
maintaining hospital structures is crucial to
effective pest control. Further research
exploring the influencing factors on IPM
adoption and the effectiveness of different
IPM strategies would be beneficial.
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The COVID-19 pandemic had a significant impact on healthcare
workers globally, including the psychological wellbeing of dentists.
To evaluate the effect of the early phase of the pandemic on the
long-term psychological well-being of dentists, this study assessed
dentists” mental health outcomes at two time points, at fall 2020 (six
months into the pandemic), and at winter 2023 (three years into the
pandemic). Specifically measuring the prevalence of symptoms of
depression, anxiety, stress, and potential associated risk factors. The study
surveyed dentists in Libya who responded to the study questionnaire
Specifically measuring the prevalence of symptoms of depression,
anxiety, stress, and potential associated risk factors. The study
surveyed dentists in Libya who responded the study questionnaire in
fall 2020 (n = 67) and winter 2023 (n = 38). The survey included
self-report measures assessing four mental health outcomes:
depression, anxiety, and stress. The chi-square test was used to
compare mental health outcome measures between fall and winter.
The prevalence of self-reported depression, anxiety, and stress
decreased between fall 2020 and winter 2023 (40% vs. 37%, p
=0.27; 55% vs. 42%, p = 0.37; 97% vs. 71%, p = 0.11 respectively).
These estimates were particularly higher among those with a history
of psychiatric disorder. Three years into the coronavirus disease
2019 pandemic, poor mental health outcomes were highly prevalent
among dentists. Further research is needed to assess contributing
factors in this specific population. Dental syndicates should promote
targeted programs and services aimed at improving dentists’ well-
being.
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1. Introduction

The dental profession is highly stressful.
Influenced by various factors including
challenging nature of dental clinical work,
adverse working conditions, stressors related to
the dentist-patient relationship, and time
pressure. Additionally, dentists  face
occupational hazards such as biological,
chemical, and radiation risks [1]. These
stressors contribute to a high risk of
professional burnout, workplace and poor
mental health outcomes, including anxiety and
depression. The repercussions of depression
and anxiety extend beyond the individual,
affecting families and communities by
interfering with  work and productivity.
Fortunately, both conditions are reliably
diagnosed and treated in primary care settings
[2]. Before the COVID-19 pandemic,
depression and serious depression occurred
among dentists, and much of it was untreated.
The rate of depression among dentists was
prevalent with a reported rate of 9% [3]. A
study conducted in Egypt highlighted that
98.5% of healthcare workers including dentists
experienced moderate to severe stress during
the pandemic, with 90.5% reporting anxiety
and 18.5% facing depression [4]. The
pandemic has exacerbated the well-being of
healthcare professionals globally, as inadequate
preparation and organizational support have
intensified the mental burden on these workers.
Elevated levels of stress, anxiety, and
depressive symptoms may have long-term
psychological implications, particularly for
dentists. Most research on the impact of stress,
psychological distress, and burnout has
primarily focused on physicians and nurses [5].
A systematic review has confirmed the
significant  psychological impact of the
COVID-19 pandemic on the dentists' mental
health worldwide; however, few studies have
conducted follow-up analyses to assess
changes in mental health parameters over the
period of the COVID pandemic among
dentists. Dentists reported that direct contact
with patients during this period heightened
their fear of infection and potential
transmission to families, staff, and patients.
Many viewed the pandemic as a dangerous
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experience, leading to feelings of insecurity
regarding infection control protocols [5].

To date, no studies have specifically examined
the mental health status of dentists in Libya
during the COVID-19 pandemic. This study’s
main aim was to compare dentists’ mental
well-being between two time points, i.e. fall
2020 (6 months from the start of the pandemic)
and winter 2023 (three years into the
pandemic), focusing on the prevalence of
symptoms related to depression, anxiety, and
stress, as well as potential associated risk
factors.

The findings of this study will contribute
valuable longitudinal data on dentists’ wellness
throughout the COVID-19  pandemic.
Additionally, the results can inform Libyan
dental syndicate administrators in developing
interventions aimed at improving the well-
being of dentists in Libya.

2. Methodology

2.1.Study design:

Ethical approval for this study was obtained
from the ethical committee of the Libyan
International Medical University (LIMU). This
study utilized cross-sectional data collected
through two administrations of an unidentified
survey collected using an internet-based Form.
Participation in this study was entirely
voluntary and uncompensated. All dentists in
Libyan academic institutions and dental clinics
were invited to participate via email (with two
follow-up reminders).

The initial survey was administered from
September 3, 2020, to October 28, 2020, and
the follow-up survey was conducted from
February 12, 2023, to February 25, 2023.

2.2. Survey measures

The survey included questions addressing
depression, anxiety, and stress. It comprised
previously validated scales and additional
questions about demographics, psychiatric
history, and pandemic-related data. The first
survey included 28 items, while the second one
contained 32 items; both were identical except
that the 2023 survey included four newly added
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items related to COVID-19 inquiring about
vaccination status.

2.3.Demographics

Demographic data (age, gender, specialty,
marital status, and city of residence) were self-
reported by participants. The type of clinical
practice was also documented.

2.4. Psychiatric and pandemic- related data
Questions related to the pandemic included
susceptibility to serious COVID-19 outcomes,
a personal and/or family history of psychiatric
disorders, and current treatment for a
psychiatric disorder. In addition to the current
activity status of the dental practice where they
worked.

2.5. Mental health data

To investigate our main study aim, we
examined four outcomes related to mental
health: depression, anxiety, and perceived
stress. The depression levels of participants
were measured using the 9-item Patient Health
Questionnaire (PHQ-9). This standardized tool
is constructed directly on the diagnostic criteria
for major depressive disorder and is both
highly valid and reliable in screening and
assessing the degree of depression [6]. Each
item was given a score ranging from 0 to a
score of 3, then item scores were added to
calculate the total score. Utilizing the typical
threshold decided by the scale authors, a PHQ-
9 overall score of 10 or higher has a sensitivity
of 88% and a specificity of 88% for major
depression. Scores were interpreted as follows:
5 = mild, 10 = moderate, 15 = moderately
severe, and 20 = severe depression. Anxiety
was assessed with the 7-item Generalized
Anxiety Disorder scale, which is based directly
on the diagnostic criteria for generalized
anxiety disorder and is a widely used screening
tool that assesses the severity of generalized
anxiety disorder with high validity and
reliability [7]. Each item was given a score
ranging from O to a score of 3, then we added
item scores to find the total score. Using the
average cutoff of a total score of 10 or higher
to categorize participants as probably fulfilling
the criteria for generalized anxiety disorder (a

scale of normal (0-4), mild (5-9), moderate
(10-14), and severe (15-21) anxiety) (8).
Perceived stress: The PSS-10 is a self-reported
scale to measure the global level of perceived
stress. This scale includes two factors: Factor 1
(perceived helplessness) has consisted of
negatively phrased items (i.e., items 1, 2, 3, 6,
9, and 10; e.g., “In the last month, how often
have you felt nervous and stressed”); and
Factor 2 (perceived self-efficacy) which is
made of positively phrased items (i.e., items 4,
5,7, and 8; e.g., “In the last month, how often
have you felt that things were going your

way”) [9].

2.6. Data analysis

All data were analyzed by using the Statistical
Package for the Social Sciences (SPSS),
version 24. Descriptive statistics, including
percentages for categorical and means/standard
deviations for continuous variables, were
calculated. Differences in continuous variables
were analyzed using independent samples t-
tests, while differences in categorical variables
(demographic  characteristics,  psychiatric
history, and pandemic-related experiences)
were analyzed using the chi-square tests. In
addition, we examined if the prevalence of
each of the mental health outcomes assessed
differed significantly between fall 2020 and
winter 2023 using the  chi-square
test. Significance was assessed at the P < 0.05
level. To identify potential predictors (gender,
marital status, employment status), vaccination
status, history of psychiatric disorder, currently
being treated for psychiatric disorder, and
conditions that predispose to serious COVID-
19 outcomes. When all the parameters were
entered simultaneously, full models were used
to evaluate these variables' relative
contributions to our main mental health
outcomes at both baseline and follow-up.

3-Results and discussion

3.1 Demographics

A total of 67 dentists finished the first survey
in fall 2020 and 38 dentists completed the
second survey in winter 2023. At both baseline
and follow up, the majority were women and
living in Benghazi. We found no significant
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differences in demographic data between the
two questionnaire administrations except for
the dental specialty and whether the dentist
worked in a private clinic (Table 1).

3.2 Psychiatric and Pandemic-related data
Psychiatric and Pandemic-related data

The psychiatric related history was not
statistically ~ different between the two
administrations. The status of the dental
practice activity differed significantly between
the two groups (p<0.001). In the first survey
the majority answered that their dental practice
was open but have a lower patient volume than
usual. However in the second survey the
majority reported that their practices were open
and conducting business as usual (Table 2).
Twenty-eight (74%) participants reported
receiving COVID vaccination, nineteen (32%)
received two doses, nine (32%) AstraZeneca,
eight (29%) Pfizer, and ten (36%) Sinovac.

3.3 Mental health data

This study found no significant differences in
the prevalence of likely depression, anxiety, or
perceived stress in fall 2020 compared to
winter 2023 (40% in fall vs. 37% in winter, p =
0.27; 55% in fall vs. 42% in winter, p = 0.37;
97% in fall vs. 71% in winter, p = 0.11,
respectively) (Table 3). The median PHQ-9
scores at both baseline and follow-up were
higher among people with psychiatric disorders
compared to those without psychiatric disorder
diagnosis at baseline (p =0.62), follow-up (p <
0.001). The median GAD scores at both
baseline and follow-up were higher among
people with psychiatric disorders compared to
those without psychiatric disorder diagnosis (p
= 0.03). Similarly, there were no significant
differences in responses to the PSS-10 between
our subgroups except for the median PSS
scores at both baseline and follow-up were
higher among people with psychiatric disorders
compared to those without psychiatric disorder
diagnosis (p = 0.05).

At baseline, The combination of predictors
were significantly related to anxiety, F(13,46)
=2.06, p = 0.03, adjusted R = 0.36. PHQ score

and marital status were significantly related to
this outcome. The combination of predictors
were not significantly related to depression
diagnosis, F (12,47) = 1.82, p = 0.07, adjusted
Rz = 0.31. The depression score, psychiatric
history, employment status, and GAD score
predicted having depression. The combination
of predictors were not significantly related to
perceived stress and none of the parameters
were significantly related to perceived stress.
At follow up, the combination of predictors
were significantly related to anxiety diagnosis,
F (8,29) = 4.44, p = 0.001, adjusted Rz = 0.42.
The depression score, psychiatric history, and
current  psychiatric  problem  significantly
predicted having anxiety at follow-up. The
combination of predictors were significantly
related to depression diagnosis, F(10,27) =
2.29, p = 0.04, adjusted Rz = 0.45. The
psychiatric history, GAD score, and marital
status significantly predicted having anxiety at
follow up. The combination of predictors were
also significantly related to severity of
perceived stress, (F(10,27)=3,00, p=0.011,
adjusted R2 = 0.52). at follow -up.

The study surveyed dentists in Libya to assess
changes in mental health outcomes during the
COVID-19 pandemic. While the prevalence of
likely depression, anxiety, and stress decreased
from the initial to follow-up surveys, the levels
remained high, particularly among individuals
with a history of psychiatric disorders.
Approximately 40% met criteria  for
depression, and about half exhibited symptoms
of generalized anxiety disorder. These figures
highlight substantial emotional distress among
dentists, emphasizing the importance of
addressing mental health issues in this
population. Despite efforts by the World
Health Organization to improve mental health
services in Libya, these services remain
underdeveloped, and patients often present at
late stages of mental illness. Stigma
surrounding mental health leads families to
manage these issues without seeking help,
underscoring the need for increased awareness
and psycho-education [10].
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Table 1: Demographic data of the sample of Libyan dentists in fall 2020 and winter 2023

i 0 + -

Variable Baseline ’(\lfe);;)r M+SD Foll\llc;vgl8up p-value
Age (years) 37.94+6.19 37.0+£11.8 0.96
Gender
Female 38 (57%) 37 (97%) 0.09
Male 29 (43%) 1 (3%) '
Marital status
Married 51 (76.11) 29 (76%)
Single 12 (17.91) 6 (16%) 0.77
Divorced 4 (5.97) 3 (8%)
City of residence
Benghazi 44 (66%) 37 (97%) 0.86
Other 20 (30%) 1 (3%) '
Dental specialty
General Practice 19 (28%) 10 (26%)
Prosthodontics 11 (16%) 7 (18%)
Oral pathology 6 (9%) 8 (21%)
Public health 6 (9%) 2 (5%)
Orthodontics 5 (7%) 1 (3%) 0.01
Pediatric dentistry 4 (6%) 2 (5%) '
Periodontics 2 (3%) 2 (5%)
Endodontics 2 (3%) 3 (8%)
Oral biology 1 (1%) 2 (5%)
Other 8 (12%) 1(3%)
Do you work in a private dental practice?
Yes 43 (64%) 15 (39%) 0.02
No 24 (36%) 23 (61%) '
Do you currently use tobacco products?
Yes 9 (13%) 1 (3%) <0.001
No 58 (87%) 36 (97%)

Table 2. Comparison of psychiatric and pandemic
related data of the study population of Libyan dentists in
fall 2020 and winter 2023

2020 2023 P-value
PHQ-9 40% 37% 0.27
GAD-7 55% 42% 0.37
PSS* 97% 71% 0.11

* moderate or severe stress %

Before the pandemic, dentists reported high
levels of stress and burnout and low well-being
[11]. Unfortunately, we do not have data about
pre-pandemic depression, anxiety, and stress
estimates among Libyan dentists which would
provide a better picture of the contribution of
the pandemic to changes in these parameters.
To improve mental health care for dentists after
the pandemic, it is essential to understand their
mental health status and psychosocial

problems. Care should be directed towards
identifying and managing preexisting mental
health issues among dentists. Dental
clinics/institutions should build a strong sense
of belonging for their dentists to improve
dentists’ wellness. The main strength of our
study is the repeated collection of cross-
sectional data which allows us to compare
samples over time. In addition, we used
validated tool to assess mental health
parameters which can effectively screen for
these disorders. To the best of our knowledge,
this is the first study to examine the
psychological impact of COVID-19 on dentists
in Libya. In terms of study limitations, first,
due to the relatively low response rate to our
survey, we cannot generalize our results to this
population. Second, due to the anonymous
nature of our survey, we did not obtain
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Table 3. Comparison of proportion of Libyan dentists who met criteria for depression, anxiety, and stress between
fall 2020 and winter 2023

Variable

Baseline Follow p-
% up % value
N=67 N= 38

Are you currently being treated for, or have been told by a doctor that you
have, a condition that may make you more susceptible to serious COVID

outcomes?
Yes
No
Don’t know

9(13%) | 3(8%)
54 (81%) | 33 (87%) | 0.86
4(6%) | 2(5%)

Do you have a history of psychiatric disorders?
Yes
No

2(3%) | 2(5%) | 0.82
65 (97%) | 36 (95%)

Do you have a family history of psychiatric disorders?

Yes
No

0 4(8%) | 0.82
67 34 (92%)
(100%)

What is the current status of the dental practice where you work?
e  Open but have a lower patient volume than usual

e Closed and not seeing any patients.
e Closed and seeing emergency patients only.
e  Open and conducting business as usual.

35 (52%) | 14 (37%)
11 (16%) | 2(5%) | <0.001
7(10%) | 2 (5%)

12 (18%) | 19 (50%)

Are you currently being treated for a psychiatric disorder?

Yes
No

1(1%) | 2(5%) | 081
66 (99%) | 36 (95%)

participants’ identifiers which prevented us
from being able to compare each
participant’s data between both survey
administrations and obtain data about intra-
individual variability.

4. Conclusions

The mental wellness of dentists is crucial for
the sustainability of dental services during
challenging times like the COVID-19
pandemic. Although the prevalence of
depression, anxiety, and stress decreased by
nearly 15% between fall 2020 and winter
2023, these levels remained high, indicating
on going poor mental health among dentists

in Libya. Further studies should explore the
risk factors contributing to these elevated
levels. These findings can guide dental
syndicates in directing efforts to improve
dentists’ wellness and alleviate the
remaining mental health effects of the
COVID-19 pandemic.
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Consumption of junk food is an environmental factor linked to
obesity and may heighten the risk of obesity-related diseases,
representing a significant public health issue. The study aim is to
clarify the association between junk food consumption and obesity
among students at Benghazi University and will also examine
students' knowledge of the adverse effects of junk food
consumption. A cross-sectional study was conducted among
students in the medical colleges of the University of Benghazi
from January 2024. A self-administered questionnaire was
utilized, including socio-demographic data, patterns of junk food
consumption, knowledge about Junk food, and weight and height
measurements. A total of 354 students participated in the study,
with 67.5% female and 32.5% male. The majority (84.4%) were
less than 25 years old. Notably, 98.9% of students consume junk
food. 39.5% of students reported consuming junk food once or
twice a week. Knowledge assessment revealed that 47.7% had
good knowledge, 26.3% had fair knowledge, and 26% had poor
knowledge regarding junk food. Based on the Body Mass Index
(BMI) classification, 52.8% of participants had a normal BMI,
26.3% were overweight, 13.6% were obese, and 7.3% were
underweight. Increased weekly junk food consumption was
observed, alongside a high prevalence of overweight and obesity
among students, despite a majority having normal BMI. No
significant association between junk food consumption and BMI
was found. Students acknowledged junk food's negative effects
but continued consumption due to emotional factors and taste
preference.
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1. Introduction:

The global prevalence of overweight and
obesity has risen sharply, impacting individuals
of all ages, genders, and ethnicities. The
prevalence of obesity is considered a
significant public health crisis [1] Obesity is a
major  contributor to  non-communicable
diseases, such as type 2 diabetes,
cardiovascular diseases, certain cancers, and
musculoskeletal disorders, as well as other
health issues like arthritis, gallbladder disease,
and respiratory problems [2; 3]. Environmental
factors play a crucial role in this epidemic, and
dietary habits have emerged as one of the most
influential. The increased consumption of junk
food, specifically high-calorie, low-nutrient
foods that are readily available, affordable, and
convenient, is particularly concerning for its
role in obesity [4; 5]. Junk food, including
items like chips, sugary drinks, fast food, and
other highly processed options, is typically
high in calories, fats, sugars, and sodium while
offering minimal nutritional value [6]. Often
popularized for convenience, flavor, and low
cost, these foods are especially appealing to
young adults, including university students,
who are particularly vulnerable to poor dietary
choices due to their unique lifestyle challenges
[7] Research shows that students frequently
consume fast food and sugary beverages due to
time constraints, social influences, and
financial limitations, leading to an increase in
daily caloric intake [8] For instance a study
found that approximately 30% of university
students consumed fast food at least once daily,
a pattern that significantly raises their energy
intake and increases the likelihood of weight
gain [9] One factor linking junk food
consumption to obesity is its high energy
density. Foods like fried snacks and sugary
sodas contain more calories per gram than less
processed options, contributing to passive
overconsumption and promoting weight gain,
[10]. Combined with the sedentary behaviors
often seen among university students, high-
calorie diets create a significant risk for obesity
and other metabolic issues [11]. Stress and
psychological factors also influence university
students’ dietary habits. Academic demands,
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social pressures, and financial concerns
contribute to stress, which is associated with an
increase in high-calorie, low-nutrient food
consumption—a behavior known as “emotional
eating” [12]. Wardle et al. found that stress led
to increased consumption of calorie-dense and
sugary foods among students during high-stress
periods, contributing to weight gain [13].
Additionally, social factors such as peer
influence and exposure to junk-food
advertising play a significant role in dietary
choices. In a study, over 50% of university
students reported that fast-food restaurants
were a regular part of their social activities,
further increasing their junk food intake and
risk of obesity [14]. The availability and
affordability of junk food make it a common
choice for students on a budget, exacerbating
the problem [15] Physical inactivity among
university students adds to the effect of junk
food consumption on obesity. Studies show
that the combination of frequent junk food
intake and low physical activity levels leads to
increases in BMI over time [16]. The
prevalence of obesity and junk food
consumption among students at Benghazi
University, along  with  the limited
understanding of the associated health risks,
necessitates a comprehensive study to
investigate these factors within the Libyan
context.

This study aims to investigate the consumption
of junk food among Benghazi University
students, assessing its association with obesity.
It will also examine students' knowledge of the
adverse effects of junk food consumption, the
frequency of consumption, and the underlying
reasons for their choices.

2. Methodology:

2.1 Study setting and Study Populations:
A cross-sectional study involving students from
five colleges within Benghazi University's
medical schools was undertaken in January

2024, (Medicine, Public health, Pharmacy,
Dental and Oral Surgery, and Biomedical
Sciences).
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Sample size determined using Solvins Formula
Calculator.[17] within margin of error 5% with
95% confidence interval.

From the total students population (n=11,414).
The students number in each collage was: 5321
students in Medicine, 2362 in Dental and Oral
surgery,1275 students in Pharmacy, 1320 in
Public Health, and 1136 in Biomedical
sciences. According to the calculated sample
size 386 students were selected to participate in
the study. However 32 students reject to
participate in the study, so the real number of
participant was 354. A Convenience sampling
method was used, because access was easy and
all individuals were encouraged to participate.
Response rate: College that have facilitated
approval procedure and cooperate with us.
Every student who accepted to complete the
questionnaire was enrolled in the research.
Excluded criteria: The students outside the
specified colleges.

2.2 Measures:

A self-administrated questionnaire was used. A
pre designed structural questionnaire that
translated in Arabic version have been used in
the study. A Pilot study was under taken before
starting the main data collection of the study (
Number=21). The questionnaire consists of 4
parts:

2.2.1 The first part contained a 11 questions
on Socio demographics data: college name, sex
, age, educational and occupational level of
parents , marital status and economic status.
doing exercise and family history of chronic
disease and obesity.

2.2.2 The second part contained a 10
questions about junk food
consumption:  reasons for choosing to eat at
fast food, fast food consumption per week,
what fast food do they prefer, when do they eat
fast food.

2.2.3 The third part contained a 10 questions
about junk food knowledge; the questions were
categorized as having low, fair, or good
knowledge (Knowledge about adverse effects
of junk food) to determine the participants'
level of expertise. A score of one was assigned
to the right response, and a score of zero was
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assigned to the wrong one. The maximum
score was ten, and the minimum was zero.
Using Bloom's cut-off categories for the total
knowledge score. The level with (80-100%)
categories as good knowledge, From ( 60-79%)
categories as fair knowledge, and less than
60% categories as poor knowledge [18].

2.2.4 The fourth part section: by measuring
weight and height. The weight was determined
by Lica Italy personal scale (Home
scale).Height was determined using Tape
measurement. BMI determined according to
WHO, BMI classified as below 18.5 is under
Wight, from 18.5-24.9 is a Normal weight,
from 25-29.9 is a Pre-obese, From 30-34.9 is
an Obesity class I, from 35-39.9 obesity class
I1, and above 40 is an obesity class 111 [19].

2.3 Statistical analysis:

Descriptive statistics were used to calculate
frequency and percentage of variables.
Pearson's chi-square test of independence was
used. A p - value of less than 0.05 was
considered statistically significant. Data was
first entered into a Google form, then inserted
into a Microsoft Excel spread sheet, coded, and
transferred into SPSS. The statistical analysis
was carried out using the Statistical Package
for the Social Sciences (SPSS) for Windows
version 16.

2.4 Ethical Consideration:

Before an asking participants, an official letter
was issued from the Nutrition department to the
colleges administrators’ to inform them about
the aim of the study and to ask for cooperation
to take data from students at every college. A
consent form was read to all participants to be
signed by students approved to enroll in the
research.

The consent form includes:

1 - A briefing about the study to inform them
the aim of this research.

2 - No names were used on the survey and the
data were secure, collected data saved
completely anonymous.

Weight and height are measured in private
place.
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3. Results:

3.1 Background characteristics among students
in University of Benghazi:

354 students from 5 colleges shared in the
study 47.5% of the students were from
Medicine collage, 20.3% Dental and Oral

surgery, 10.2% from Pharmacy, 12.7% from
Public Health and 9.3% from Biomedical
Science. The study comprised 67.5% female
and 32.5% male students. 84.4% of students
less than 25 years of age.

The majority of parents had university degrees
70.9% for mothers and 64.1% for fathers. most

Table 1: Demographic characteristics of students in Benghazi University (n=354):

Qualitative Variable Number (%)
College Medicine 168 (47.5)
Dental and Oral Surgery 72 (20.3)
Pharmacy 36 (10.2)
Public health 45 (12.7)
Biomedical science 33(9.3)
Sex Male 115 (32.5)
Female 239 (67.5)
Age Group 18-24 years old 299 (84.4)
> 25 years 55 (15.5)
Mother's education level: | Less than University level 95 (26.9)
University level 251 (70.9)
None 8(2.3)
Father's education level | Less than University level 113 (31.9)
University level 227 (64.1)
None 14 (4)
Mother's Occupation Housewife 161(45.5)
Employee 193 (54.5)
Father's Occupation: Self-employed 110 (31.1)
Employee 244 (68.9)
Marital status Married 20 (5.6)
Single 325 (91.8)
Others 9 (2.5)
Economic status of the Low 3(8)
family Middle 310 (87.6)
High 28 (7.9)
No answer 13 (3.7)
Family history diseases | Diabetes 150 (42.3)
Hypertension 104 (29.4)
Cardiovascular disease 26 (7.3)
Obesity and overweight 12 (3.4)
Not available 131 (37.0)
Doing exercise Yes 192 (54.2)
No 162 (45.8)

of mothers 61.1% were housewives and 68.9%
of fathers employed. Additionally, 91.8% of
the students were single, 87.6% had middle-
class incomes. Regarding to family history
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disease most of participants had a family
history of diabetes 42.3%. and 54.2% of the
participants doing an exercise (Table 1).
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3.2 Junk food consumption among the
participant: Table (2) demonstrate 98.9% of
students consume junk food. 39.5% consume
junk food once or twice a week; 51% of
students eat junk food for lunch; 46.6% of
students choose to eat junk food because they

like the taste; 46.3% reveal that choosing a
junk food option is influenced by branding; and
48.9% of students eat junk food based on their
emotional state. 4% of students were
vegetarians.

Table 2 : Junk Food consumption among participant

Junk Food consumption Number (%)
Number of times you consume the junk food:
0 times ( don’t eat junk food) 4(1.1)
1-2 times a week 140 (39.5)
3-4 times a week 43 (12.1)
> 4 times a week 28 (8)
1-2 times a month 139 (39.3)
Time of junk food consumption:
Breakfast 17 (4.8)
Lunch 180 (51)
Dinner 121 (34.1)
Snack 29 (8.2)
No specific time 3(0.8)
No junk food consumption 4(1.1)
Reasons for choosing to eat at junk food :
Advertisement 9(2.5)
Enjoy the taste 156 (46.6)
limited time 111 (31.3)
Variety of menu 42 (11.8)
Eat with friend / family 58 (16.8)
No junk food consumption 4(1.1)
Usual junk food meal: Burger 90 (25.4)
Fries 98 (28)
Pizza 102 (28.8)
Fried chicken 60 (16.9)
Sandwich 181 (51.1)
Soda 48 (13.5)
Grilled meat 6 (2)
No junk food consumption 4(1.1)
Does branding affect the chosen junk food ?
Yes 164 (46.3)
No 86 (24.3)
Neutral 104 (29.4)
from Are food prices influencing the chosen junk food: Yes 115 (43.8)
No 89 (25.1)
Neutral 110 (31.1)
How does nutritional information influence your choice about junk food? Yes 146 (41.2)
No 117 (33.1)
Neutral 91 (25.7)
Taking junk food depends on the emotions: Yes 173 (48.9)
No 137 (38.7)
Neutral 44 (12.4)
Vegetarians: Yes 14 (4)
No 340 (96)
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Table 3: knowledge regarding junk food consumption among the students

knowledge regarding junk consumption Number (%)
1.Junk food is:
Healthy 13 (3.7%)
Unhealthy 339 (95.8%)
I do not know 2 (0.6%)
2. Reasons why junk food is unhealthy
High in fat 107 (30.2%)
High in energy 65 (18.3%)
High sodium chloride 12 (3.3%)
Low fiber 11 (3.1%)
All of the above 192 (54.2%)
None of the above 7 (2.0%)
I do not know 16 (4.5%)
3.Consumption junk food repeatedly increase the risk of cancer:
Yes 167 (47.2%)
No 187 (52.8%)
4.Eating junk food frequently increase the risk of Hypertension:
Yes 231 (65.3%)
No 123(34.7%)
5.Eating junk food regularly increase the risk of Cardiovascular diseases:
Yes 293 (82.8%)
No 61 (17.2%)
6.Eating junk food frequently increase the risk of High cholesterol level:
Yes 343 (96.9%)
No 11 (3.1%)
7.Eating junk food frequently increase the risk of diabetes:
Yes 236 (66.7%)
No 118 (33.3%)

8.Are you aware of the nutritional information and ingredients found in all
of the junk food you eat?

Yes 147 (41.5%)
No 132 (37.3%)
I do not know 75 (21.2%)

9. food such as Burgers and Pizza contain a lot of fiber that is beneficial to the
digestive system:

Yes 35 (9.9%)
No 227 (64.1%)
I do not know 92 (26.0%)

10.Drinks that contain carbohydrates , such as coca cola , pepsi , and fanta
contain high amounts of sugar , which may cause weight gain and obesity:

Yes 332 (93.8%)
No 22 (6.2%)

3.3 knowledge regarding junk food consumption 95.8%, state that junk food is unhealthy.

among the students: 47.2%, 82.8%, and 82.8% demonstrate that

eating junk food frequently increases the risk of
Table 3 lists ten questions about the cancer, hypertension, and cardiovascular
participants'  knowledge of junk food disease, respectively; 96.9% and 66.7%
consumption (354 in total). Most respondents, increase the risks of cholesterol levels and
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diabetes mellitus. Of those who eat junk food,
41.5% were aware of the contents; 64.1%
disagree that burgers and pizza include fiber;
and 93.8% concur that sugar-filled drinks
including Coca-Cola, Pepsi, and Fanta are high

in sugar.

3.4 Level of knowledge among participants:
Table 4 displays the participants' knowledge
about junk food: most of them had good

knowledge (47.7%), while 263% of
participants had fair knowledge, and 26% of
them had poor knowledge.

Table 4: The level of knowledge among participants

Knowledge Frequency | Percent
score
good 169 47.7
knagwledge ( 80-
100%)
Fair knowledge 93 26.3
(60-79%)
Poor 92 26.0
knowledge (less
than 60%)
Total 354 100.0

3.5 BMI classification among participants:

According to the participants' body mass index,
the majority of students (52.8%) had a normal
BMI. While 26.3% of participants were
overweight, 13.6% were obese, and only 7.3%
were underweight. as shown in figure 1.

52.8%

26 3%
0
73% 136A)

Figure 1: BMI classification among students

3.6 Association between junk food consumption and

BMI among participants.
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Table 5 shows that most 26.3% of participants
were overweight. 7.5% of them eat junk food
more than 4 times a week. 13.6% of students
were obese. 6.2% of them eat junk food more
than 4 times a week. There's no association
between BMI level and fast food consumption
with a p-value greater than 0.05.

4. Discussion:

... This study was conducted to determine the
association between junk food consumption
and obesity at the University of Benghazi.
Among 354 students from five medical
colleges in the University of Benghazi. The
majority of data was provided by females,
67.5%. The majority (84.4%) were less than 25
years old. Furthermore, 87.6% of the students
were middle-class income, and 91.8% of them
were single. In terms of family medical history,
42.3% of participants had a family history of
diabetes.

4.1 Junk food consumption:

Among 354 students in this study, most of
them (98.9%) consume junk food. 39.5% of
students in this study consume fast food 1-2
times per week, which is lower than the 74.5%
of students who consume fast food 1-2 times
per week in another study [20]. Most of the
participants in the other study had fast food
during lunchtime (43.7%), which is comparable
to the 51% of participants in this study [21].
The primary reason students visit fast food
restaurants is because they enjoy the taste, but
in a different survey conducted by Al Otaibi et
al., the percentage of students who enjoyed the
taste was the lowest at 25.3% [22].

In this study, 48.9% of students reported that

their consumption of fast food was
significantly influenced by emotions like
happiness, sadness, anger, and worry. In

contrast, a study on medical students in India
found that 55% of students approved of this
statement and 23.3% were upset [23]. Exercise
is important for maintaining health, reducing
the risk of chronic illnesses, preventing rapid
weight gain, and improving physical fitness
[24]. In the current study, 54.2% of students
reported exercising. While 76.7%
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Table 5: Junk food consumption and BMI among participants:

Number of times you consume the junk BMI descriptive
food: Number (%) o
—_ =
Under- Normal Over- Obese § g
weight weight = Iy
0 times 0() 3(1.6) 0(0) 12.1) |4@1.1
0.3*
1-2 times a month 14(53.8) 63(33.7) 44(47.3) 18(37.5) (139 (39.3)
1-2 times a week 8 (30.8) 81(43.3) 33(35.5) 18(37.5) (140 (39.5)
3-4 times a week 3(11.5) 23(12.3) 9(9.7) 8(16.7) | 43 (12.1)
>4 times a week 1(3.8) 17(9.1) 7(7.5) 3(6.2) | 28(8)
Total 26(7.3) 187(52.8)| 93 (26.3) 48 354
(13.6) |(100.0)

*p-value is not significance

of the sample in a different study did not play

sports. [25]. 49.5% of medical students in
Southern Thailand participated in physical
exercise. [26] These findings emphasize that
while junk food consumption is widespread,
the factors influencing this behavior, such as
taste, emotional states, and lifestyle practices,
vary  significantly.  Recognizing  these
influences is essential in developing targeted
interventions to address unhealthy eating
patterns and promote healthier choices among
university students.

4.2 knowledge regarding Junk food consumption

among the participants:

In the study, 95.8% of participants
acknowledged that fast food is unhealthy. This
contrasts with findings from another study,
which included undergraduates from medicine,
engineering, and architecture programs. In that
study, a significant portion of students knew
that eating fast food had no negative health
effects, with 40% of medical students, 26% of
engineering students, and 57% of architecture
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students holding this view. [27] However, this
study demonstrates that 18.3% of medical
students recognize that consuming fast food
increases the risk of high energy levels. Similar
to Sudhanshu et al., they noted that fast food is
high in calories. [27].

While only 19.6% of students in a different
study read the nutritional information about
fast food, 41.5% of participants in this study
were aware of the ingredients and nutritional
information about the fast food they eat. [22].
Among the participants of this study, 66.7 of
them believe that eating fast food frequently
raises the risk of developing diabetes. A study
found that regions with a high concentration of
junk food and few other dining options may be
particularly harmful to the development of
diabetes [28].

Knowledge of junk food's negative effects
doesn't always translate into changed behavior.
Sims et al. found only 25% of participants had
good knowledge and 52% had poor knowledge
[29], contrasting with another study reporting
47% good knowledge. Despite this awareness,
fast food consumption remains high,
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emphasizing the importance of practical
application. This is supported by research on
medical students' knowledge application [30].
While medical students are often aware of the
health consequences associated with junk food,
as supported by Habib et al., this awareness
doesn’t always lead to healthier dietary habits
[31] The lack of correlation between
knowledge and reduced consumption, found in
this study as well, suggests that awareness
alone may not be sufficient to curb junk food
intake. Instead, integrating practical
applications of this knowledge into students'
lifestyles could be more effective, especially as
many students continue to favor convenience
and taste over nutritional value despite
understanding the health risks.

4.3 Classification of BMI

In this study, the participants' BMI levels were

7.3% underweight, 52.8% normal weight,
39.9% overweight, and obesity. In comparison,
similar BMI values were discovered in another
study by Shah et al., with 59.18% normal,
31.9% overweight, and obesity [32].Another
study conducted in Syria discovered that the
percentage of BMI among medical students
was 82.5% obesity and overweight [25]. These
studies illustrate a broader public health
concern, as university environments seem to
facilitate factors that contribute to increased
BM]I, potentially impacting young adults’ long-
term health.

4.4 Junk food consumption and BMI
classification:

Various studies have demonstrated a positive
correlation between the consumption of junk
food and elevated BMI levels among students
[33; 35]. A study demonstrated that there was a
significant relationship between BMI and fast
food consumption [32].

No significant association (p > 0.05) was found
between BMI and junk food consumption,
aligning with previous research [36; 20]. This
lack of association highlights the likely
influence of other factors—genetics, physical
activity, and overall diet—on BMI. The results
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underscore the complex interplay between diet
and weight, suggesting that while junk food
may contribute to weight gain generally,
individual factors can significantly modify this
relationship.

5. Conclusions:

This study revealed a high prevalence of
overweight and obesity among Benghazi
University students, despite a significant
students exhibiting normal BMI. While
increased weekly junk food consumption was
observed, no significant association was found
between this consumption and BMI. This
suggests that factors beyond junk food
consumption, such as emotional eating and
taste preferences, may significantly influence
weight status in this population, despite
students' awareness of the health risks
associated with junk food.

Study limitations:

Limitations include convenience sampling,
potentially biasing participant selection, and a
short data collection period. Self-reported data
may also introduce response bias, affecting the
study's results.
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Colorectal cancer is one of the most common types of cancer around the world
and is related to an unhealthy lifestyle. A retrospective case-control study, of 95
colorectal cancer patients and 95 matched controls investigated the association
between lifestyle factors and colorectal cancer at Benghazi Medical Centre from
June to July 2024. Data were collected via interviews and questionnaires. A binary
logistic regression test was used to evaluate the relationship between each lifestyle
variable and colon cancer. BMI was statistically significantly related to colon
cancer (P = 0.045; odd ratio = 0.927, 95% CI (0.861 to 0.998)). Several dietary
factors showed significant associations with colon cancer risk. Healthy diets were
inversely associated (OR 0.379, P = 0.045), while vegetable consumption was
positively associated (OR 4.619, P = 0.001). Red meat consumption also showed a
positive association (OR 2.479, P = 0.042), whereas increased sugar consumption
was inversely associated (daily: OR 0.243, P = 0.007; >daily: OR 0.222, P =
0.004). Adoption of health education interventions by health educators in Libya to
promote healthy lifestyles is recommended. Future studies will be needed for
further evaluation of the relationship between lifestyle factors and colorectal
cancer in Libya.
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1. Introduction

Colorectal cancer is the cancer of the colon
and rectum [1]. It is the third most common
cancer in men after prostate cancer and lung
cancer [1]. It is the second most common
cancer in women (The first common cancer is
breast cancer) [1]. Based on the World Health
Organization, there are 1.9 million new cases
diagnosed with colorectal cancer and almost 1
million deaths from colorectal cancer around
the world in the year of 2020 [1]. Additionally,
colorectal cancer is the second most common
cancer in Libya [2]. Colorectal cancer was the
most common GIT cancer in Libya with 1123
new cases and 701 deaths in 2020 [3].
Furthermore, the country with the highest rate
of colorectal cancer across North Africa is
Libya [2]. Moreover, colon cancer was the
most common cancer in the eastern part of
Libya based on the hospital-based registry of
Benghazi Medical Center in the year of 2012
[4].
The risk factors of colon cancer can be
modifiable risk factors or non-modifiable risk
factors [1]. Non-modifiable risk factors include
age, gender, and a family history of colon
cancer [1]. People older than 50 years, male,
and have a family history of colon cancer at a
high risk of colon cancer [1].
The modifiable risk factors of colon cancer
include unhealthy lifestyle factors like being

overweight or obese, sedentary lifestyle,
smoking, excessive drinking of alcohol,
consumption of too much red meat,

consumption of a low amount of vegetables
and fruits, and consumption of sugars [1].
Moreover, people with inflammatory bowel
disease are at a high risk of colon cancer [5].
The risk of colon cancer can be decreased by
following a healthy lifestyle [1].

The symptoms of colon cancer include
abdominal pain, change in bowel habits, weight
loss, nausea, vomiting, malaise, abdominal
distension, hematochezia, and anemia [1].
Since many patients with colon cancer are
asymptomatic during the early stage of the
disease, this cancer is considered a silent
cancer. Thus, the screening test for colon
cancer is recommended for people ages older
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than 50 years to detect colon cancer in the early
stage [1].

Even though smoking was not statistically
significantly related to the development of
colorectal cancer as indicated by a previous
study conducted in Oman, published in 2018
[6], other studies conducted in the United
Kingdom, Egypt, and Poland, published in
2004, 2014, and 2022, respectively, have
indicated that smoking increases the risk of
colon cancer [7, 8, 9].Although physical
activity was not statistically significantly
related to the development of colorectal cancer
based on previous studies conducted in Oman
and the United Kingdom, published in 2018
and 2004 respectively [6, 7], other studies
conducted in Egypt, Poland, and the United
States of America, published in 2014, 2022,
and 1999, respectively, have indicated that
there is an inverse relationship between
physical activity and colon cancer [8, 9, 10].
Although obesity was not statistically
significantly related to the development of
colorectal cancer according to a previous study
conducted in the United Kingdom, published in
2004 [7], other studies conducted in Oman and
Poland, published in 2018 and 2022,
respectively, have indicated that overweight
and obesity increase the risk of colon cancer [6,
9].Though the consumption of fruits and
vegetables was not statistically significantly
related to the development of colorectal cancer
as indicated by a previous study conducted in
the United Kingdom, published in 2004 [7],
other studies conducted in Oman and Egypt,
published in 2018 and 2014, respectively, have
indicated that there is an inverse relationship
between the consumption of fruits and
vegetables and the development of colon
cancer [6, 8].It has been shown that the
consumption of red meat increases the risk of
colorectal cancer based on previous studies
conducted in Egypt. 2014 and Poland, 2022 [8,
9].

It has been shown that the consumption of
carbohydrates increases the risk of colorectal
cancer, as indicated by previous studies [7, 8,
11].The majority of previous studies in the
literature review have indicated that there is a
relationship between lifestyle factors like poor
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diet, physical inactivity, being overweight or
obese, and smoking increase the risk of
colorectal cancer. Accordingly, these findings
have been significant to the public health field
in terms of how to prevent colorectal cancer in
people. The Heath educators and primary
healthcare providers across the world have
adopted health education interventions in order
to prevent colorectal cancer in people by
encouraging them to change their unhealthy
behavior to healthy behavior. Despite many
studies around the world that have evaluated
the relationship between unhealthy lifestyles
and colon cancer, there are very few published
studies in Libya to evaluate the relationship
between unhealthy lifestyles and cancer of the
colon.

Thus, the study aims to evaluate the
relationship between unhealthy lifestyles and
colon cancer in Benghazi.

2. Methodology
2.1 Study Design:

This quantitative, retrospective study was
designed to address a specific research
question. To ensure the validity and reliability
of the findings, the study's questionnaire was
developed based on a validated instrument used
in previous studies [6, 7, 8 9, 10, 11].

2.2 Study Population:

The participants in the study were 95 cases and
95 controls. Selection of cases: inclusion
criteria include the patients that were diagnosed
with colon cancer and treated in the Oncology
Unit of Benghazi Medical Centre from June to
July of 2024, with either males or females of
any age. Exclusion criteria include cases with a
family history of colon cancer.

Selection of controls: inclusion criteria include
people were recruited randomly from the
University of Benghazi during June to July of
2024 who do not have colon cancer and
matched with cases based on gender and age
categories (frequency matching). Exclusion
criteria include individuals or relatives who
have a family history of colon cancer.
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2.3 Data collection and management:

Interviews were conducted, and a written
questionnaire was used to collect data from the
participants in the study. Since the study is a
case-control study, the data were collected
retrospectively. The data were collected from
the cases and controls during June to July of
2024. The controls were selected from the
community and not from the hospitals to avoid
control selection bias. The patients were
instructed to answer a questionnaire for some
time before the disease was diagnosed. The
data collected include:

-Socio-demographic  data:  age, gender,
educational level, and employment status.
-Colorectal cancer disease awareness and
medical information data: disease awareness,
periodic medical checkups, disease stage
detection, and diseases other than colon cancer.
-Data about lifestyle factors: body mass index,
smoking status, physical activity, and diet
habit. To avoid the responder bias (recall bias)
due to the self-reported height, weight, and
BMI, the height and weight were collected (at
the time of admission to the hospital) from the
patient files in the hospital. The BMI was
computed for each patient by the BMI
calculator from the CDC [12]. Age and gender
are potential confounding variables in the study
based on previous studies [8, 11] and the
biologically believable facts. Thus, the cases
and controls were matched according to age
and gender during data collection to remove the
confounder effect and to ensure the accuracy of
the results in the study. Additionally, the family
history of colon cancer is a potential
confounding variable based on a previous study
[8] and the biologically believable facts. Thus,
the participants in the study were restricted to
participants with no family history of colon
cancer during data collection to ensure the
accuracy of the results in the study.

1.3 Data Analysis:

The SPSS software (statistical package for the
social sciences) was used to analyze data in the
study. First of all, the collected data were
entered in the SPSS by creating the variables in
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the variable view and entering data in the data
view. Secondly, the data cleaning process was
performed before data analysis on SPSS to
ensure the findings of the study were accurate.

Finally, the data were analyzed by performing
the descriptive analysis in SPSS to use the
cross tabulation to calculate the counts and
percentages. The graphical representation of
data was performed by the clustered bar
graphs. The assumptions for binary logistic
regression were tested before using a binary
logistic regression test for the inferential
analysis in SPSS. The assumptions of a binary
logistic regression test include the sample size,
the normality of the distribution, and multi-
collinearity. The data of the study met the
assumptions for the binary logistic regression
test. The binary logistic regression test was
used and the polychotomous variables were
recoded as dummy variables.

The statistically significant results were for p
values less than 0.05. As a part of the binary
logistic regression test, the odd ratio was
calculated to evaluate if the relationship
between each independent variable (lifestyle
variables) and dependent variable (colon
cancer) is a causative or a protective
relationship. The 95% confidence interval of
the odd ratio was calculated to evaluate if the
relationship is statistically significant (if the
range of the confidence interval passes through
1, it is not significant).

2.4 Ethical Considerations:

An approval was gotten from the oncology unit
of the Benghazi medical Centre to collect data
from the patients with colon cancer treated in
the unit to make the collection process easier.
Additionally, the ethical considerations were
obeyed in carrying out the study, which include
voluntary participation of the participants,
informed consent from the participants to
participate in the study, anonymity (the
identifiable information was not collected from
the participants in the study), and
confidentiality (the information was Kkept
protected and secured).
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2. Results and Discussion

According to the socio-demographic
variables, 52.6% of the cases were male, 38.9%
of the cases were for ages less than 55 years,
28.4% of the cases were university level of
education, and the most of the colorectal cancer
cases were worked (47.4%).

As stated by the educational level, 28.4% of the
cases were university-level, while 60% of the
controls were university-level. However, the
inferential analysis for the study indicated that
educational levels were not statistically
significantly related to colon cancer (p-value is
0.388 for middle school level, 0.545 for high
school level, and 0.189 for university level of
education, all compared to primary school level
of education). As indicated by the disease
awareness, most of the colorectal cancer cases
had low colorectal cancer disease awareness
(81.1%), while the controls with good
colorectal cancer disease awareness were
35.8%.Thus, the descriptive analysis of the
study indicated that low disease awareness
increases the risk of colorectal cancer. It is
reasonable since people with good knowledge
about the risk factors of the disease (colorectal
cancer) are at a lower risk of the disease.

Based on the periodic medical checkup, the
percentage of the colorectal cancer cases that
did not adhere to the periodic medical checkup
was 74.7%. On the other side, the percentage of
the controls that did not adhere to the periodic
medical checkup was 68.4%. Thus, these
findings show the importance of the medical
checkup for the screening of colorectal cancer
in order to prevent the development of
colorectal cancer.

However, there is not much difference between
the percentages of exposure in the cases and
controls. (74.7%, 68.4%).

According to the disease stage detection, the
majority of the colorectal cancer cases were
detected in the late stage of the disease
(50.5%). The most cases did not adhere to the
screening test for colorectal cancer since the
most of them were detected in the late stage of
the disease.
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Table 1. Colorectal Cancer Cases and Controls according to the Sociodemographic Variables

Colorectal Cancer Cases Controls
Socio-demographic Variables N % N %

Age Groups Less than 55 years 37 38.9% 37 38.9%
55 to 65 years 34 35.8% 34 35.8%
Older than 65 years 24 25.3% 24 25.3%
Gender Male 50 52.6% 50 52.6%
Female 45 47.4% 45 47.4%

Educational Level Primary School 21 22.1% 9 9.5%
Middle School 25 26.3% 13 13.7%
High School 22 23.2% 16 16.8%

University 27 28.4% 57 60%
Employment Status Work 45 47.4% 40 42.1%
Retired 21 22.1% 21 22.1
Does not work 29 30.5% 34 35.8%

Total 95 100% 95 100%

Table 2 Colorectal Cancer Cases and Controls based on Colorectal Cancer disease awareness and Medical Information

Colorectal Cancer Cases | Controls
Awareness and Medical Information N % N | %
Disease Awareness Good 12 12.6% 34 | 35.8%
Medium 6 6.3% 24 | 25.3%
Low 77 81.1% 37 | 38.9%
Medical Checkup Yes 24 25.3% 30 | 31.6
No 71 74.7% 65 | 68.4%
Disease Detection Stage Early Stage 47 49.5% 0 | 0%
Late Stage 48 50.5% 0 | 0%
No Disease 0 0% 95 | 100%
Diseases other than colon cancer | Diabetes 8 8.4% 8 | 8.4%
Hypertension 11 11.6% 8 |84%
Diabetes and Hypertension | 10 10.5% 14 | 14.7%
Other Diseases 7 7.4% 10 | 10.5%
No Other Diseases 59 62.1% 55 | 57.9%
Total 95 100% 95 | 100%

Thus, this result shows the importance of the
screening test for early detection of colorectal
cancer.

In accordance with the cases that have diseases
other than colorectal cancer and controls that
have any disease, the majority of the colorectal
cancer cases were hypertensive (11.6%) and
diabetics (8.4%). The most of the controls had
both diabetes and hypertension (14.7%). As
indicated by these results, controlling blood
pressure and blood glucose level might
decrease the risk of colon cancer.
Notwithstanding, most cases did not have
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diseases other than colorectal cancer and the
most controls did not have any diseases.

As indicated by the BMI, the most cases were
normal weight (35.8%) while the most controls
were overweight (40%). Additionally, the
inferential analysis for the study indicated that
BMI was statistically significant related to
colon cancer (P = 0.045; odd ratio is 0.927,
95% CI of odd ratio (0.861 to 0.998)). Thus,
the study indicated that high BMI is protective
against the development of colon cancer.
However, these findings are in contrast with
previous studies (6, 9) which showed that
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obesity and overweight increase the risk of
colon cancer.

As stated by the coffee and tea addiction,
61.1% of the colorectal cancer cases were not
addicted to the coffee and tea, while 54.7% of
the controls were not addicted to the coffee and
tea. Notwithstanding, the inferential analysis of
the study indicated that coffee and tea addiction
was not statistically significant related to colon
cancer (P = 0.681). This result is in contrast
with a previous study which showed that
caffeine consumption is inversely related to
colon cancer [11].

Based on smoking status, the colorectal cancer
cases and controls among non-smokers were
72.6% and 67.4% respectively. 11.6% of the
colorectal cancer cases were smokers. 11.6% of
the controls were ex-smokers. Additionally, the
inferential analysis of the study indicated that
smoking was not statistically significant related
to colon cancer (P = 0.249 for ex-smokers, P =
0.108 for smokers all compared to non-
smokers). Although these results are in
agreement with a previous study [6], other
studies indicated that smoking is associated
with the development of colon cancer [7, 8, 9].
According to the physical activity, the
colorectal cancer cases and controls that were
physically inactive were 68.4% and 50.5%
respectively. The colorectal cancer cases and
controls that were physically active were
31.6% and 49.5% respectively. Nevertheless,
the inferential analysis of the study indicated
that physical activity was not statistically
significant related to colon cancer (P = 0.062).
Though this result is in agreement with
previous studies [6, 7], other studies were
indicated that physical activity is inversely
related to colon cancer [8, 9, 10].

As indicated by the healthy diet plan, the
colorectal cancer cases and controls that did not
follow a healthy diet plan were 83.2% and
77.9% respectively. The colorectal cancer cases
that followed a healthy diet plan were 16.8%.
The controls that followed a healthy diet plan
were 22.1%. Additionally, the inferential
analysis of the study indicated that there is a
statistically significant inverse relationship
between the healthy diet plan and colon cancer
(P = 0.045, odd ratio 0.379, 95% CI of odd

42

ratio (0.147 to 0.977). Thus, the inferential
analysis of the study indicated that the healthy
diet plan is protective against colon cancer.

In accordance with the number of meals, the
colorectal cancer cases that consumed more
than two meals per day were 60%. The controls
that consumed more than two meals per day
were 75.8%. The colorectal cancer cases that
consumed one meal per day were 3.2% while
the controls that consumed one meal per day
were 1.1%. However, the inferential analysis of
the study indicated that the number of meals
was not statistically significant related to colon
cancer (P = 0.200 for two meals per day, 0.067
for more than two meals per day, all compared
to one meal).

Based on carbohydrate consumption, the
colorectal cancer cases and controls that
consumed carbohydrates as one of the major
content in the meals were 95.8% and 90.5%.
Nevertheless, the inferential analysis in the
study indicated that carbohydrate consumption
was not statistically significant related to colon
cancer (P = 0.442). This result is consistent
with previous studies which indicated that the
Consumption of carbohydrates increases the
risk of the colorectal cancer [7, 8, 11].

As stated by vegetable consumption, the
colorectal cancer cases and controls that
consumed vegetables as one of the major
content in the meals were 83.2% and 44.2%.
Also, the inferential analysis in the study
indicated that vegetables consumption was
statistically significant related to colon cancer
(P = 0.001; odd ratio is 4.619, 95% CI of odd
ratio (1.912 to 11.161)). These findings
indicated that the consumption of vegetables is
a causative of colon cancer. Furthermore, these
results are in contrast with previous studies
which indicated that the consumption of fruits
and vegetables decreases the risk of colon
cancer (6, 8). According to red meat
consumption, the colorectal cancer cases and
controls that consumed red meat as one of the
major contents in the meals were 76.8% and
54.7%. Moreover, the inferential analysis in the
study indicated that there is statistical
significant relationship between red meat
consumption and colon cancer (P = 0.042; odd
ratio is 2.479, 95% CI of odd ratio (1.035 to
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5.933)). These findings indicated that the
consumption of red meat is a causative of colon
cancer which is in agreement with previous
studies [8, 9].

As indicated by sugars consumption, the
colorectal cancer cases that consumed sugars
one time per day consumption were 37.9%.
The controls that consumed sugars one time per
day were 44.2%. The controls that consumed
sugars for more than one time per day were
43.2%. Additionally, the inferential analysis in
the study indicated that sugars consumption
was statistically significant inversely related to
colon cancer (P = 0.007; odd ratio is 0.243,
95% CI of odd ratio (0.087 to 0.676) for one
time per day sugar consumption compared to
no consumption) and (P = 0.004; odd ratio is
0.222, Cl 95% of odd ratio (0.079 to 0.624) for
more than one time per day sugar consumption
compared to no consumption). These results
indicated that the consumption of sugars is a
protective against colon cancer which is in
contrast with previous studies [8, 11].

The study indicated that the relationship
between lifestyle factors like (BMI, vegetables
consumption, sugars consumption,
carbohydrates consumption, physical activity,
and smoking status) and the development of
colon cancer is not in agreement with the
majority of previous studies in the literature
review, the general knowledge about the topic,
and the hypothesis of the study.

Thus, future studies will be needed for further
evaluation of the relationship between lifestyle
factors and colon cancer in Libya. It is
recommended to find strategies to avoid self-
report bias and to decrease recall bias to
improve the accuracy of the findings when they
evaluate the relationship between lifestyle
factors and colon cancer.

3. Conclusion and recommendations

As indicated by the results of the study, the
hypothesis of the study is not supported except
for the relationship between lifestyle factors
(healthy diet plan, consumption of red meat)
and colorectal cancer The study indicates that
following a healthy diet plan, sugars
consumption, and BMI are inversely related to
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Table 3. Binary logistic regression analysis for the
educational levels

Educational P Odds ratio 95% C.I for
level Value (OR) Odds ratio
Middle School | 0.388 1.752 0.490 to 6.266
Level
High School 0.545 1.476 0.418t0 5.209
Level
University 0.189 0.473 0.155 to 1.445
Level

Note: Primary School is the reference for other educational
levels dummy variables in the Binary Logistic Regression.

Table 4. Binary logistic regression analysis of life style
factors increase the risk of Colorectal Cancer

Variables P Odds 95% C.I for
Value ratio Odds ratio
(OR)
Vegetables 0.001 4.619 1.912+to
Consumption 11.161
Red meat 0.042 2.479 1.035to
Consumption 5.933

Table 5. Binary logistic regression analysis of life style
factors decrease the risk of Colorectal Cancer

Variables P Odds 95% C.I
Value ratio for Odds
(OR) ratio
BMI 0.045 0.927 0.861 to
0.998
Healthy Diet Plan 0.045 0.379 0.147 to
0.977
Sugars Consumption | 0.007 0.243 0.087 to
one time per day 0.676
Sugars Consumption | 0.004 0.222 0.079to
more than one time 0.624
per day

Note: No Sugars Consumption is the reference for Sugars
Consumption one time per day dummy variable and Sugars
Consumption more than one time per day dummy variable in
the Binary Logistic Regression.

colon cancer. On the other side, red meat
consumption and vegetables consumption are
causative of colon cancer. However, other
independent variables are not related to colon
cancer.
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Table 6. Binary logistic regression analyses of life style

factors
Variables P Odds 95% C.1
Value ratio for Odds
(OR) ratio
Coffee and Tea 0.681 0.845 0.380to
Addiction 1.882
Ex-smoker 0.249 0.532 0.182to
1.555
Smoker 0.108 0.428 0.152 to
1.203
Physical Activity 0.062 0.484 0.226 to
1.037
Consumption of two 0.200 0.181 0.013to
meals per day 2.467
Consumption of more | 0.067 0.089 0.007 to
than two meals per day 1.187
Carbohydrates 0.442 1.812 0.398 to
Consumption 8.254

Note: Non-smoker is the reference for Ex-smoker dummy
variable and smoker dummy variable in the Binary Logistic
Regression. Consumption of one meal per day is the reference
for Consumption of two meals per day dummy variable and
Consumption of more than two meals per day dummy variable
in the Binary Logistic Regression.

Future studies will be needed of further
evaluation for the relationship between lifestyle
factors and colorectal cancer in Libya.

The health educators should be recommended
to encourage people to adhere to the screening
test for colorectal cancer after 50 years of age,
to increase awareness about cancer colon
disease among the public, to encourage people
to decrease the consumption of red meats, and
to encourage people to follow a healthy diet
plan in order to decrease the risk of colon
cancer.

Limitations of the study

Since the participants of the study were
restricted to the participants with no family
history of colon cancer, the findings of the
study cannot be generalized to people with a
family history of colon cancer.

Since the study design was a case control
study, it could be difficult for the cases to recall
information for the time period before the
disease was diagnosed. Thus, the study could
be subjected to recall bias.

Since the height and weight were collected
from the controls through self-report, the study
could be subjected to self-report bias.
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A 4-year-old male child presented to the emergency
department at Nawat Al Mustagbal Hospital in Zawia
City, following a head injury sustained in a road traffic
accident (RTA). During the initial brain CT scan, a
corpus callosum hematoma was detected in the
interhemispheric fissure, initially thought to be a
traumatic subarachnoid haemorrhage (tSAH). A follow-
up brain CT conducted six hours later showed no
additional abnormal findings. Subsequently, the patient
was transferred to the surgical department for
conservative treatment. Following a three-day
improvement in his condition, he was discharged.
Optimal management for corpus callosum hematoma
includes good supportive care, careful clinical follow-
up, and prompt recognition of delayed complications to
achieve the best neurological outcome.
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1. Introduction

The corpus callosum, a significant
structure within the brain, serves as a bridge
connecting the two cerebral hemispheres. It
comprises approximately 190 million axons,
facilitating interhemispheric communication
and coordination [1]. Lesions of the corpus
callosum are uncommon and can arise from
various etiologies. They can be broadly
classified into several categories based on their

underlying pathophysiology. These include
neoplasms,  vascular  issues, infections,
demyelination conditions, leukodystrophy,

congenital abnormalities, trauma, and others
[2]. Corpus callosum hemorrhage, a rare and
serious complication of head trauma, occurs
when bleeding accumulates within the corpus
callosum. Depending on the location and size
of the bleeding, corpus callosum hematoma can
cause various neurological squeals, including
seizures, cognitive deficits, and motor
impairments [3].

In children, head trauma is a leading cause of
morbidity and mortality, and the involvement
of the corpus callosum can have severe
neurological  consequences [4].  Corpus
callosum hematoma should be quickly
recognized as it is an emergent situation
requiring immediate neurosurgical intervention
to prevent adverse course and sequelae such as
increased intracranial pressure, seizures, and
long-term neurologic deficits [5]. Managing
corpus callosum hematomas in children is
difficult since small children may be unable to
articulate their clinical symptoms, which could
delay an accurate diagnosis.  Hence,
radiological tools such as computed
tomography (CT), magnetic resonance imaging
(MRI), and diffusion tensor imaging (DTI)
play a considerable role in the detection of
corpus callosum hematoma in the pediatric
population with head trauma [6]. CT is
frequently employed as the first imaging
modality to examine head trauma in children
because it is easily accessible, quick, and
effective in identifying acute cerebral bleeding
[7]. Hyperdense lesions inside the corpus
callosum are typical CT findings of the corpus
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callosum hematoma, with or without extension
into the surrounding white matter [8].
Because of its important position and the risk
of fast neurological degeneration, corpus
callosum hematoma must be treated as soon as
possible. Depending on the severity of the
bleeding and clinical presentation, medications
such as diuretics to reduce edema and osmaotic
agents to lower intracranial pressure may be
administered, as well as, anticonvulsants may
be used if seizures develop [9]. However, in
extreme  situations with life-threatening
bleeding or a considerable mass effect
(compression of adjacent brain tissue), surgical
evacuation of the hematoma may be required
[10]. The prognosis for children with corpus
callosum hematoma varies greatly according to
the severity of the first presentation, the degree
of bleeding, and the efficacy of therapy [5].
This case report describes the presentation,
investigation, management, and challenges
encountered in a child who developed a corpus
callosum hematoma following head trauma.

2. Case Presentation

A 4-year-old male Libyan child presented to
the emergency department at Nawat Al
Mustagbal Hospital in Zawia City, following a
head injury sustained in a road traffic accident.
The child was a passenger in a car involved in
a collision. On arrival at the emergency
department, upon evaluation, he was
semiconscious with a Glasgow Coma Scale
score of 12. He had no orientation, but his
direct and indirect light reflexes were positive
and his pupils were of equal size. He responded
to painful stimuli and could localize the pain.
Initial brain CT did not reveal any epidural,
subdural, or parenchymal hematoma or midline
shift. However, there was a presence of
hematoma in the interhemispheric fissure,
which was suspected to be a traumatic
subarachnoid hemorrhage (Figure 1). He was
admitted to the intensive care unit for
supportive treatment, and a follow-up brain CT
was performed 6 hours later, revealing no new
radio pathological findings (figure 2). After 12
hours he became conscious, and oriented, and
complained of intermittent  headaches.
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Figure 1. Initial brain CT showed no epidural or subdural hemorrhage, but a traumatic subarachnoid hemorrhage in the
interhemispheric fissure with corpus callosum edema.

Figure 2. Brain CT showed a clear interhemispheric hematoma on the corpus callosum, causing neurological
disorientation.

Figure 3. Brain CT showed a smaller hematoma on the corpus callosum, compared to the previous CT image
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The patient was then admitted to the surgical
department for conservative therapy before
being discharged after three days of
improvement in his health, (figure 3) shows
the last CT on discharge day.

3. Discussion

This case report describes a 4-year-old child
who presented with a suspected traumatic
subarachnoid  hemorrhage (tSAH) after
suffering a head injury in a RTA. Although no
major intracranial hematomas exist on initial
CT scans, blood is identified in the
interhemispheric fissure that may indicate a
corpus callosum hemorrhage (tSAH).

The child initially presents
semiconscious with a Glasgow Coma Scale
(GCS) score of 12, indicating a moderate head
injury. A responsive light reflex, reaction to
pain localization, and improving
consciousness within 12 hours were good
prognostic signs. The presence of blood in the
interhemispheric  fissure (corpus callosum
hematoma) on the initial CT scan, with no
other significant findings, was a typical
presentation of a tSAH. A follow-up CT scan
with no new abnormalities further increases
the suspicion of a tSAH. Routine intensive
care unit (ICU) support was a reasonable first
approach. Pain  management and close
observation as an outpatient was an adequate
conservative treatment in this case.

The diagnosis of tSAH can be difficult,
especially in children. Although CT scans
were sensitive in identifying blood within the
subarachnoid space, the diagnosis may
sometimes need to be confirmed by lumbar
puncture and cerebrospinal fluid (CSF)
analysis. Lumbar puncture, however, is not
routinely performed in all cases as there can be
some risk involved with the procedure,
particularly in suspected increased intracranial
pressure cases.

Despite this child’s clinical
improvement,  long-term  follow-up is
imperative. Children who have sustained a
tSAH may be at higher risk for delayed
complications, such as the development of
hydrocephalus (fluid accumulation in the
brain) or vasospasm (blood vessel narrowing).
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Imaging and clinical follow-up to detect these
delayed complications is, therefore indicated.

Conclusion

This case illustrates the importance of
maintaining a high index of suspicion for
subarachnoid hemorrhage at corpus callosum
in the setting of head trauma, even when initial
CT findings are normal. Delayed presentations
of traumatic subarachnoid hemorrhage have
been reported in the literature, and clinical
history and examination may lead to important
clues. Optimal management includes good
supportive care, careful clinical follow-up, and
prompt recognition of delayed complications
for the best neurologic outcome.
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Mixed methods that combine quantitative and qualitative elements of the
approach afford a better capture of the intricacies of health-related issues
than any single-method designs. In this review research, we explore the role
and importance of mixed methods research in public health by examining
how it has been applied in several real-world case studies. The review aims
to demonstrate how the mixed methods approach provides an in-depth
insight and understanding of public health interventions and their outcomes.
Four public health case studies were analyzed to determine the value of
mixed methods. The review also goes further to compare the mixed-
methods approach with one that is solely quantitative or qualitative. Mixed
methods created enormous advantages by putting together statistical rigor
with rich contextual insights. Mixed-methods studies can provide a more
comprehensive and nuanced view of public health issues than single-
method approaches. Mixed methods offered the capacity for in-depth
analysis of both measurable outcomes and contextual factors due to their
integrative nature with quantitative and qualitative data; hence, we found
that complex studies regarding public health could not have been possible
without such a method. In addition, the application of mixed methods
increased the robustness of public health research by combining empirical
data with the community's experiences.
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1. Introduction

Mixed-methods research is a methodology
wherein quantitative and qualitative research
strategies are conducted conjointly to provide a
holistic approach to research questions. It
encompasses  collecting, analyzing, and
interpreting numerical data or words/texts in a
single study or multiple studies. This approach
enables researchers to study complex
phenomena by capitalizing on the strengths of
both methods and, in that way, increases the
level and breadth of understanding that might
not be achieved by either method alone [1].

Mixed-methods research allows scope for the
interplay between numeric data and social
context, which is considered vital in
understanding complex health issues. The
approach also allows the study of quantitative
issues, for example, the prevalence of a health
condition, and then explores the qualitative
dimensions, such as patient experiences,
cultural beliefs, and social determinants of
health. As an example, the integration of
statistical analysis and in-depth qualitative
insight has played a great role in the
formulation of effective public health
interventions, in developing those to suit
community needs, and in assessing the
outcomes of interventions developed [2].

While there has been a growing awareness of
the complexities associated with health issues,
traditional research methods often rely on
purely quantitative or qualitative approaches,
thus failing to fully reflect the multifaceted
nature of health-related problems. The sole
reliance on quantitative approaches undermines
contextual variables and personal experiences
that influence health behaviors, while
qualitative approaches have limited
generalizability and the statistical strength
required for policy adaptation at broader scales.
This gap limits the ability to fully understand
and address public health challenges in a way
that is both data-driven and contextually
relevant [3]. The purpose of this study is to
describe the importance of utilizing a mixed-
methods approach when working in the field of
public health. The integration will provide a
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better comprehension of health-related issues
on both quantitative and qualitative data, thus
enabling the bearing of the same on the setting
of public health intervention and policy
decisions to further advance the success of
health improvement promotions. The aim is to
advocate for a broader adoption of mixed-
methods research as a standard practice in
public  health, enabling evidence-based
interventions to be tailored to meet the
particular needs and contexts of their target
population.

1.1 Philosophical Underpinnings

The philosophical underpinnings of mixed
methods studies are located in pragmatism,
which holds that the choice of research method
should be guided by the nature of the research
question rather than adherence to a single
paradigm. Pragmatism embraces the notion that
there are different valuable perspectives and
methodologies. In this respect, pragmatism
allows an adaptable  outcome-oriented
approach. This philosophical stance contrasts
with positivism, which underpins quantitative
research in its emphasis on objectivity and
measurable outcomes, and constructivism,
guiding qualitative research in the subjective
interpretation of social phenomena [4].
Pragmatism, being adaptable, is especially
suitable for mixed methods studies where the
aim is to provide actionable findings that
combine empirical evidence and contextual
understanding. A variety of design typologies
supports mixed methods research, each tailored
for specific research needs.

1.1.1 Convergent parallel design:

In this approach, quantitative and qualitative
data are collected side by side but analyzed
separately before being compared or merged to
provide a comprehensive interpretation of the
research problem as seen in Figure 1. This
design allows for the cross-validation of
findings but may become problematic when the
results from quantitative and qualitative
analyses do not agree.
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Figure 1. Convergent parallel design
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Figure 3. Explanatory Sequential Design

1.1.2 Exploratory Sequential Design:

This method involves gathering qualitative data
to investigate a phenomenon first to construct
themes from the interviews and build up
questions to be tested and generalize the
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findings (Figure 2). This design is useful for
investigating new or poorly understood
disciplines.

1.1.3 Explanatory Sequential Design:
Quantitative data are collected and analyzed to
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first find out the trends or relationships,
followed by qualitative methods to explain
these findings in greater detail (Figure 3). This
is useful when initial quantitative results create
questions that are best further explored.

1.2 Data Integration Strategies

Effective integration strategies for data are
essential in successful mixed methods research,
facilitating the complementarity of quantitative
and qualitative results. Prominent strategies
encompass  data  triangulation,  pattern
matching, and parallel analysis. Such
methodologies contribute to the validation of
results and offer a more comprehensive
understanding of the research question®.

2. Methodology

The review study adopted a narrative synthesis
approach  for  evaluating the critical
contribution of mixed-methods research in
public health. Data collection was performed in
three major steps involving the selection of
case studies, analysis of applications of mixed
methods, and hypothetical assessment of
single-method scenarios.

2.1 Selection of Case Studies

A purposeful sampling strategy was adopted to
select relevant case studies to illustrate the
significance of the utilization of mixed
methods in public health. Major academic
databases were searched using a combination
of keywords like "mixed methods,” "public

health,” "health interventions,” "disease
surveillance,” and “evaluation™ through
PubMed, Scopus, and Google Scholar.
Inclusion criteria were limited to mixed-
methods case studies published in peer-

reviewed journals in the last 10 years. After
reviewing the abstracts and full texts of eligible
studies, four case studies were selected for in-
depth analysis:

Case Study I: Assessing Health Needs in
South Los Angeles, California, USA

Case Study Il: Evaluating a Community-
Based Cancer Prevention Intervention

54

Case Study Ill: Cardiovascular Health
Promotion Capacity in Youth
Case Study I1V: Ebola Outbreak in Sierra

Leone

2.2 Analysis of Mixed Methods Applications

All case studies were analyzed in detail to
precisely explore what role the application of
mixed methods plays in solving public health
problems. In applying this analysis, attention
was given to:

- The integrated quantitative and qualitative
data that result in a more complete
understanding of health issues.

- The added value of mixed methods
concerning contextualization, depth of insight,
and explanation of complex relationships
between health determinants and outcomes.

- Identifying the respective contribution of each
method, qualitative and quantitative, to the
overall contribution of the study findings.

The review considered the extent to which
mixed methods allow researchers to:

- Capture both statistical trends (quantitative
data) and participant perspectives (qualitative
data).

- Account for cultural and contextual issues not
as clearly seen through a single method.

- Develop more holistic public health strategies
and interventions.

2.3 Hypothetical Assessment of Single-Method
Scenarios

A series of hypothetical scenario analyses were
carried out to further assert the strength of
mixed methods. In this stage, each case study
was revisited with the assumption that either
qualitative or quantitative methods have been
adopted exclusively. This review outlined
which gaps and limitations might have
occurred with a single-method approach. Key
aspects considered were:

- Quantitative-only studies lacking depth in
context.

- Limited generalizability and statistical power
are associated with qualitative-only studies.
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- Missed opportunities in data triangulation and
cross-validation of findings.

2.4 Synthesis of Findings
A comparative analysis of the key findings

from each case study was conducted; in Table
1, a comparative of the key differences and

strengths of mixed methods approaches
concerning the use of quantitative and
qualitative  approaches  separately  was

developed. The table showed how integrating
quantitative and qualitative data yields more
robust and actionable insights than if either
method were used in isolation. Synthesis
emphasized how mixed methods permitted an
exploration of the complexities of public health
issues and statistical trends to the constituent
human experiences and the underlying human
experiences and cultural contexts.

3.Results

The findings of this review highlight the
benefits of applying mixed methods research in
public health, reflected in the case studies
presented. By mixing both quantitative and
qualitative approaches, mixed methods can
provide a holistic understanding of complex
health issues that neither approach can achieve
separately. The following discussion explores
these benefits in detail, using real-world
examples to contextualize the theoretical
strengths of mixed methods research. These are
discussed in greater detail below, using real
examples to illustrate how the theoretical
strengths of mixed-methods studies might be
realized in actual practice. Accompanied by a
comparison table to further illustrate the
statistical properties and advantages such as
validity, generalizability, depth of
understanding  across  different  research
designs, statistical power, and reliability that
mixed methods provide over purely
quantitative or qualitative approaches.

3.1 Health Needs Assessment

The identification and addressing of health
priorities within a specified population is
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important in health needs assessments. Mixed-
methods approaches will be especially useful,
whereby quantitative data in the form of health
statistics and survey results are combined with
qualitative insights through in-depth interviews
or focus group discussions. This forms a
complex and detailed understanding of the
health need, thus explaining not only the
"what" of health issues but also the underlying
"why" relating to these. This integrative
perspective enables public health professionals
to formulate more inclusive and culturally
sensitive strategies that tackle both the health
issues and their underlying factors [5].

Case Study: Assessing Health Needs in
South Los Angeles

A mixed-methods study was conducted to
assess the health needs of residents living in
South Los Angeles. Quantitative findings from
health questionnaires indicated high rates of
obesity and diabetes. However, the qualitative
component, including focus groups and
interviews, uncovered deeper contextual issues,
such as limited availability of fresh food,
financial barriers to healthcare access, and
cultural tendencies toward traditional food
choices. This integration of evidence-based,
targeted interventions encompasses efforts to
increase access to healthy affordable foods, and
the provision of culturally competent nutrition
education programs [6].

3.2 Intervention Evaluation

Mixed methods research is an integral part of
the comprehensive assessment of public health
interventions, allowing investigators to
examine both quantifiable results and
contextual elements that determine whether an
intervention works or does not. By integrating
the quantitative data, emphasizing efficacy and
statistical significance, with qualitative data
aimed at examining the lived experiences and
perceptions of participants, mixed methods
evaluations yield a deeper understanding of
how interventions function in the real world.

Mixed-methods evaluation provides an
expansive approach in the evaluation of public
health interventions since they provide
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Table 1. Comparison of Statistical Properties and Research Outcomes: Mixed Methods vs. Quantitative and Qualitative

Approaches
ELEMENT QUANTITATIVE QUALITATIVE MIXED EXAMPLE FROM
METHODS METHODS METHODS CASE STUDIES
Provides statistical Offers contextual Combines In the South Los Angeles
validity through validity, explaining | statistical validity | study, high obesity rates
VALIDITY numerical data (e.g., | the 'why' behind with contextual (quantitative) were
p-values, phenomena, but relevance, complemented by
confidence lacks statistical ensuring more understanding cultural
intervals) but can rigor. robust and food preferences
miss context. meaningful (qualitative).
findings.
Balanced The cancer prevention
High generalizability. intervention study .
C Low S showed broader statistical
generalizability due L where statistical .
GENERALIZABILITY | to large sample generalizability due findings are trends, while foc.us
sizes and statistical to small, context- informed by real- groups r.e\./ealed jSsues
analysis. specific samples. world contexts Wlth tralmng. and
and specific cases. 1mplement§t10n that were
not generalizable.
The South Los Angeles
Provides breadth of | In-depth Offers both study captured health
DEPTH OF data but can exploration of breadth and depth, | statistics (quantitative)
UNDERSTANDING overlook underlying | themes, but lacks ensuring and paired them with
causes. statistical metrics. comprehensive insights about access to
understanding healthy food
supported by data. | (qualitative), offering
both the “what” and the
“why” of health
outcomes.
Increases In the cardiovascular
Ensures reliability Reliability depends | reliability through | health promotion study,
RELIABILITY through replicable on researcher skill | quantitative statistical surveys
statistical and interpretation. | verification of (quantitative) were
procedures. qualitative supported by consistent
insights, reducing | themes from focus group
subjective errors. | discussions (qualitative),
enhancing reliability.
Strong, especially No statistical Increases In the cancer prevention
with large datasets, | power; relies on statistical power study, the statistical
STATISTICAL but limited to non-numerical by combining the | relationship between
POWER predefined exploration. strengths of both high-quality program
hypotheses and numerical data implementation and
variables. and qualitative outcomes was

depth.

strengthened by
qualitative insights
explaining the reasons
behind program failures.

empirical evidence of the efficacy, while at the
outlining

same  time,

the

nuanced

comprehension of contextual elements that

influence this

process.
approach  guarantees
initiatives are effective not only in principle but
also practical, viable, and adaptable to the

This

that public

integrative
health

cancer
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prevention

needs and circumstances of the population they
target to serve [7].

Case Study: Evaluating a Community-Based
Cancer Prevention Intervention

The study tested how a community-based
program  was

being
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implemented and how the quality of its
implementation was affecting participants'
outcomes. The authors combined qualitative
and quantitative strategies to assess multiple
facets of program success with use of the
Consolidated Framework for Implementation
Research. Such a combination allowed a
thorough and detailed assessment of both kinds
of data. The quantitative findings showed the
clear relationship of high-quality program
implementation to better participant outcomes,
such as increased physical activity and
healthier lifestyle intentions. Qualitative data
explain why the effective implementation was
not realized in this study-that is, training,
program  design, and leadership  were
particularly problematic. These insights were
critical in identifying ways for improvement
that might not have been captured as clearly in
quantitative measures alone. The study has
stressed the importance of using mixed
methods in  assessing  public  health
interventions, as only a combination of
quantitative data and in-depth qualitative
information can lead to a more comprehensive
understanding of the factors behind the success
or failure of programs [8].

3.3 Health Promotion Programs

The development and evaluation of health
promotion programs benefit from the mixed-
methods research. Such an approach allows
program developers to adapt their interventions
through iterations in real-world settings where
they are implemented. Mixed methods
approach ensure that participants feel
empowered, and their experiences are
considered when designing the program
through integrating both quantitative and
qualitative data. This translates to improved
public health results as well as enhanced
community involvement [1; 5]

Case Study: Cardiovascular Health
Promotion Capacity in Youth

An article entitled "Building School-based
Cardiovascular health promotion capacity in
youth: A mixed methods study" is an
exemplary use of mixed methods in evaluating
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health promotion programs. The research
focused on a school-based intervention aimed
at empowering students to  promote
cardiovascular health. The study assessed how
such intervention impacts students' decisions as
well as their understanding of what it means to
have a healthy heart by using qualitative data
(focus groups and journals) along with
quantitative measures (surveys.). This design
provided insights into both the process and
outcomes, demonstrating how mixed methods
can offer a holistic evaluation of health
interventions [9].

3.4 Disease Surveillance and Outhreak
Investigation

A mixed methods approach considerably
improves disease surveillance and outbreak
investigation by synthesizing the advantages of
quantitative and qualitative methodologies. For

instance, quantitative data like disease
incidence metrics, death rates as well as
infection rates provide basic information

regarding the magnitude and evolution of an
epidemic. However, these statistics do not
provide enough context to comprehend the
underlying behavioral, social and cultural
determinants that induce disease transmission
on their own. Community behaviors, public
perception and risk factors which can influence
disease dynamics need to be properly
understood through qualitative techniques for
example interviewing people focusing groups
or ethnographic studies.

Case Study: Ebola Outbreak in Sierra
Leone

A research was conducted during the Ebola
outbreak in Sierra Leone used a mixed methods
approach in disease surveillance and outbreak
investigation. It evaluated infection prevention
and control (IPC) measures in primary
healthcare settings using both quantitative and
qualitative methods. In addition to analyzing
IPC compliance and changes in practice over
time, it included interviews with healthcare
workers (HCWs) and community members to
understand  psychosocial  impacts.  This
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combination of approaches ensured that both
the technical and human aspects of disease
control during the Ebola outbreak were fully
understood, enabling adjustments to IPC
policies according to the exigencies of a health
crisist?.

4. Discussion

4..1 Health Needs Assessments in South Los
Angeles

If only quantitative methods had been used in
this health needs assessment, researchers would
have identified the high rates of obesity and
diabetes in the population, but they would lack
the understanding of the deeper, context-
specific issues contributing to these trends.
Factors such as access to fresh food, financial
barriers to healthcare, and cultural practices
related to diet would not be uncovered. This
could lead to interventions focused only on
reducing obesity or diabetes through
generalized programs that might not address
the real, underlying causes of these health
problems. Without the qualitative insights from
interviews and focus groups, public health
professionals might implement programs that
are poorly suited to the community's actual
needs and are less likely to be effective.

4.2 Evaluating a Community-Based Cancer
Prevention Intervention:

In the case of the cancer prevention
intervention studied here, a purely guantitative
approach would most likely result in the
statistical processing of the effective running of
the program in terms of quantitative outcomes,
such as family physical activity levels or
behavioral intentions to change to healthier
alternatives.  While this is  important
information, by itself it would not provide
insight into the issues of implementation that
might have occurred, such as problems with
training, leadership, and design of the program.
Researchers and program developers would not
know through qualitative data why certain parts
of the program did not work and how those
parts could be improved. Without qualitative
data, researchers and program developers
would miss out on understanding why certain
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aspects of the program were not effective and
how they could be improved. The lack of
mixed methods might result in future
interventions replicating the same problems
without addressing critical program delivery
issues, leading to lower participant engagement
and suboptimal outcomes.

4.3 Cardiovascular Health Promotion in
Youth:

In this school-based intervention, if there had
solely been quantitative questionnaires to
measure the outcomes, it is likely that the
researchers would have measured knowledge
and behavior change about cardiovascular
health in students. Quantitative data alone,
devoid of any focus group input or journal
entries from students, would fail to provide
insight into how well the program was received
by the students, how the program was
perceived by the students, or if they were more
empowered to make healthier choices in
lifestyle. The qualitative aspect also gives good
insight into the cultural and social dynamics
that may play a role in the success of the
program. These are elements that perhaps
might be lost with a purely quantitative
approach, which would thus yield a less
adaptable and less effective intervention,
especially as aspects of the program may not be
consistent with the experience of the students
participating in it.

4.4 Disease Surveillance and Outbreak
Investigation during the Ebola Outbreak in
Sierra Leone :

If only quantitative data were used, then such
attention would have been given to infection
rates, mortality rates, and compliance with IPC
measures during the outbreak of Ebola. Such
data would provide a very clear view of both
the progress of the outbreak and the true
effectiveness of the IPC protocols in place but
without the key qualitative insights into the
psychosocial impacts on both healthcare
workers and the community. Understanding
fear, stigma, and misinformation through
interviews with the affected individuals and
healthcare providers was paramount to getting
to the bottom of community reluctance to
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adhere to IPC guidelines. Without these
insights, pure quantitative surveillance would
provide only an incomplete portrait of an
outbreak and pave the way for policies that
might be technically sound but socially
ineffective.

5. Conclusions

This  review emphasizes the critical
contribution of mixed methods research to
public health by showing that in such
situations, it may provide comprehensive
insight into complex health issues. The use of
case studies from various areas of health needs
assessment, intervention evaluation, health
promotion, and disease surveillance gave the
impression that mixed-methods approach
offered some advantages not observed with
purely quantitative or qualitative approaches. It
embeds statistical strength in contexts, hence
allowing subtle and more culturally appropriate
interventions that could address not only the
measurable outcomes but also facilitating and
inhibiting contexts of the challenges at hand. In
Conclusion, the application of mixed methods
enhances the robustness of public health
research by combining empirical data with the
lived experiences of communities. This leads to
more effective, adaptable, and inclusive health
strategies. With the absence of a mixed-
methods approach in the case studies reviewed,
key factors, such as the social determinants of
health, community behavior, and problems in
program implementation, may not have been
captured and will result in poorly effective
interventions and policies. Hence, mixed-
methods studies have become an instrument of
high value and importance for unraveling the
complex nature of issues concerned with public
health.

Conflict of Interest and Financial
Disclosure

The author(s) declare no conflict of interest
regarding the publication of this paper.
Additionally, no financial support, grants, or
funding was received from any organization or
individual that could influence the outcomes or
interpretations of this study.

59

References

1-

2-

Creswell JW, Clark VLP. Designing and
Conducting Mixed Methods Research. Sage
Publications; 2017.

Johnson RB, Onwuegbuzie AJ, Turner LA.
Toward a definition of mixed methods research.
J Mixed Methods Res. 2007;1(2):112-133.
doi:10.1177/1558689806298224.

Fetters MD, Curry LA, Creswell JW. Achieving
integration in mixed methods designs—
principles and practices. Health Serv Res.
2013;48(6 Pt 2):2134-2156. doi:10.1111/1475-
6773.12117.

Tashakkori A, Teddlie C. SAGE Handbook of

Mixed Methods in Social and Behavioral
Research. Sage Publications Inc.; 2002.
doi:10.4135/9781506335193.

Palinkas LA, Aarons GA, Horwitz S,

Chamberlain P, Hurlburt M, Landsverk J.
Mixed method designs in implementation

research. Adm  Policy Ment Health.
2011;38(1):44-53. d0i:10.1007/s10488-010-
0314-z.

Qualitative Methods in Social Work Research.
SAGE Publications Ltd.; September 21, 2024.
Accessed September 30, 2024.
https://uk.sagepub.com/en-gb/eur/qualitative-
methods-in-social-work-research/book239301.
Sage Research Methods. Mixed Methods
Design in Evaluation. Accessed September 30,
2024,
https://methods.sagepub.com/book/mixed-
methods-design-in-evaluation.

King ES, Moore CJ, Wilson HK, Harden SM,
Davis M, Berg AC. Mixed methods evaluation

of implementation and outcomes in a
community-based cancer prevention
intervention. BMC Public Health.

2019;19(1):1051. doi:10.1186/s12889-019-
7315-y.

Woodgate RL, Sigurdson CM. Building school-
based cardiovascular health promotion capacity
in youth: a mixed methods study. BMC Public
Health. 2015;15:421. doi:10.1186/s12889-015-
1759-5.

Ho LSY, Ratnayake R, Ansumana R, Brown H.
A mixed-methods investigation to understand
and improve the scaled-up infection prevention
and control in primary care health facilities
during the Ebola virus disease epidemic in

Sierra Leone. BMC Public Health.
2021;21(1):1603. doi:10.1186/s12889-021-
11634-7.



Libyan Journal of Public Health Practices (LJPHP) Vol (1) No. 2,(December) 2024

}

=
=
£
T

)
&

BY.

Vg
e

1LY

Libyan Journal of Public Health Practices

Journal homepage: https://journals.uob.edu.ly/LIJPHP
ISSN: 3008-1467 (Online)

(LIPHP)

Case report

Policy Brief: Better Data for Breast Cancer in Libya

Tariq Alferis

Faculty of Medicine, University of Tripoli, Libya

ARTICLE INFO

ABSTRACT

Article history:
Received 30/9/2024
Revised 14/10/2024
Accepted ,24/10/2024

Keywords:

Breast Cancer
Healthcare Policy
Data Standardization

Breast cancer represents a growing health challenge in
Libya, where data management gaps hinder effective
diagnosis, treatment, and research efforts. This policy
brief highlights the urgent need for a consolidated data
framework to improve the quality and accessibility of
breast cancer data across the country. Through
standardized data collection protocols and a centralized
database, healthcare professionals can better monitor
trends, enabling early diagnosis and timely interventions.
The proposed approach includes training healthcare
personnel in data management best practices and
establishing a multi-stakeholder steering committee to
oversee data governance, privacy, and security. By
addressing these issues, Libya can enhance breast cancer
treatment outcomes, support evidence-based
policymaking, and contribute to international research
efforts. This initiative underscores the critical role of
data-driven approaches in advancing public health and
improving patient outcomes.

Corresponding author:
Email : ttal3@student.london.ac.uk

60


mailto:tta13@student.london.ac.uk

Libyan Journal of Public Health Practices (LJPHP) Vol (1) No. 2,(December) 2024

1. Introduction

Breast cancer is a significant public health
concern in Libya, with an incidence rate of 18
percent, translating to eight new cases per
100,000 women. Gynaecological cancers,
including breast cancer, are particularly fatal
due to delayed detection, largely caused by
inefficient data collection processes [1]. These
challenges hinder effective screening, research,
and strategic planning, leading to late-stage
diagnoses when treatment success is lower.
Reliable data collection is essential for tracking
cases, understanding the disease's impact, and
allocating resources effectively [2]. However,
Libya’s current data systems are fragmented
and inconsistent, limiting their usefulness. This
policy brief aims to address these gaps by
proposing improved data  management
standards to enhance breast cancer care. By
strengthening data recognition, storage, and
sharing, healthcare providers and policymakers
can make informed decisions to improve early
detection, treatment options, and survival
outcomes for Libyan women.

2. Problem Statement

The primary issue currently confronting
breast cancer health care in Libya is a lack of
effective and efficient information collection
tools. Without consistent quality data,
healthcare providers are unable to make the
required judgements that aid in diagnosis and
treatment, causing delays [3]. Because of the
paucity of data collection, a high percentage of
women arrive at the clinic with advanced
breast cancer when nothing can be done to
control the disease. Current procedures in
Libya comprise fragmented data- athering
tactics for both the general population and
breast cancer patients; hence, there is no
effective data monitoring system. As a result,
policymakers are in the dark about screening
programs, unable to execute them efficiently,
distribute resources in a timely way, or adjust
healthcare intervention tactics to
demographics. This limitation affects not just
patient treatment but also Libyan health
institutions and researchers' ability to undertake
development research that might aid in the
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knowledge and management of breast cancer in
Libya.

There are other structural problems to
consider, such as a shortage of data
management professionals and a lack of norms
for data collection, storage, and analysis. Thus,
multiple methodologies and standards for data
documentation exist in Libyan medical care
institutions, resulting in inadequate and
erroneous record systems [4]. Furthermore,
institutions are more concerned  with
safeguarding patient confidentiality and data
continuity than with fostering widespread data
exchange, resulting in limited good-quality
data. Healthcare professionals’ lack of
preparedness for data management best
practices also contributes to the persistence of
these issues. In many businesses, even obtained
data is seldom used efficiently, owing to a lack
of important aspects such as sufficient staff
training and established procedures and
systems. They end up in a situation where
Libyan women do not receive treatment for
illnesses that are still detectable and treatable,
resulting in an accelerated worsening of their
health status. Indeed, addressing these factors
may help improve the quality and efficiency of
Libya's breast cancer management to provide
prompt, suitable diagnosis and treatments
athering tactics for both the general population
and breast cancer patients; hence, there is no
effective data monitoring system. As a result,
policymakers are in the dark about screening
programs, unable to execute them efficiently,
distribute resources in a timely way, or adjust
healthcare intervention tactics to
demographics. This limitation affects not just
patient treatment but also Libyan health
institutions and researchers' ability to undertake
development.

3. Proposed Solution

Given the data gathering issues in breast cancer
in Libya, developing and implementing a
consistent data gathering plan, as well as
establishing an overall breast cancer database.
The aim of utilizing this strategy is to allow for
accurate observation and tracking of the
disease in various locations of the country.
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Setting and implementing uniform protocols
for data input, data storage, and data
interchange would allow healthcare institutions
to contribute to the development of a consistent
data framework, which would improve the
quality of data gathered in the healthcare
system [5].Training for healthcare personnel
will begin to ensure that they can handle data
and use linked systems correctly. As a result,
this suggested database would help discover
patterns, trends, and potential risk factors for
the creation of preventative measures as well as
early illness diagnosis. These modifications
will not only improve data management
procedures but will also contribute to more
comprehensive analysis, boosting the efficacy
and efficiency of breast cancer therapy in
Libya.

The solution calls for the development of a
cross-sectional executive council made up of
representatives from the Ministry of Health,
healthcare institutions, research centers, and
patient groups. This committee's
recommendations will have a significant
impact on policy execution and data gathering
concerning the country's health needs and
international standards. Roundtable meetings,
focus group talks, and workshops will be
necessary for stakeholders to sit and interact on
challenges of breast cancer care to build a
shared understanding as well as a road map for
how breast cancer care may be better. The
strategies that must be implemented during the
strategic analysis and evaluation include the
development of an efficient data governance
framework that will address issues of data
privacy and ethical usage, the protection of
patient confidentiality, and the establishment of
trust in the data system [6]. The sustainability
of the data-gathering project will be ensured by
funding the program from both national and
international sources, as well as by integrating

the data system into the national health
information architecture.
3. Implementation Plan
The given solution will be implemented

gradually since the data collection techniques
and the database will first be integrated for
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standard use. At first, specialists specializing in
data control, healthcare, and policymaking will
strive to build and alter these standards in
response to the Libyan environment and global
trends [7]. This phase will also entail the
procurement of technological assistance, such
as secure servers and software for data entry,
sorting, and storage. Concurrently, general
healthcare practitioners will be trained to
understand the need to collect accurate data
and use the new system. These training
sessions will be held both onsite and online to
guarantee maximum coverage for as many
persons as feasible. To monitor progress and
address any concerns, healthcare professionals
will be given open input on the collected data,
and the procedure will be adjusted accordingly.
These activities are planned to be completed
during the first six months of the project's
implementation and, presumably, will provide
the groundwork for subsequent activities.

The next phase will focus on optimizing and
integrating the core database and data-
collecting techniques. During this phase, the
Ministry of Health, healthcare institutions,
research institutions, and patient organizations
will form a multi-stakeholder Guiding
committee. This committee will also oversee
the implementation process, which will aim to
fulfil the goal of adherence to national health
goals while also responding to any new
challenges that may develop. Regular
roundtable meetings and workshops will enable
efficient contact between readers, authors, and
researchers from institutions and other groups
involved in the provision of breast cancer care.
A strong emphasis will be placed on
developing a sound data governance structure
to ensure data protection and correct use. Other
efforts will be made to secure long-term
support for the measure from national and
international sources.

3. Expected Benefits and Stakeholder
Engagement

The given solution will bring major positive
shifts in the facilitation of patients’ early
diagnosis, enhancement of treatment results,
and further research in the area of healthcare.
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The patient will be able to receive a timely
diagnosis and an individual approach to the
treatment, and the healthcare practitioners will
be able to obtain more objective data to
improve patient outcomes. Qualified data will
be provided to the researchers on breast cancer,
enabling them to improve on their research in
Libya [8]. All these improvements will
culminate in this in the long run, making the
mortality rates drop and the quality of life of
patients improve. Stakeholders’ involvement is
important; there is the multilateral steering
committee for the implementation of measures,
round tables, and workshop meetings. The
value, efficiency, and prolongation of this
system will be achieved based on continuous
feedback, which in turn will concern the needs
of all the participants.

3. Best Practices for Data Management in
Breast Cancer Care

Using more effective data collection methods
can therefore improve breast cancer remedies
in Libya. Procedures for gathering information
should be made standard across all health
institutions to allow for comparisons across
them. Electronic health records (EHRs) should
be adopted and used to guarantee that accurate
information is entered, and healthcare
practitioners should be taught on how to use
them. That is why adequate data protection
should be implemented, which may be
accomplished by connecting to secure cloud
services, performing frequent backups, and
encrypting  the  patient's information.
Integrating systems and specialized data
sharing memoranda across institutions that
prioritize patients' interests through a thorough
de-identification procedure might improve data
interchange. Access control, extensive audit
trails, and the implementation of the most up-
to-date security standards are critical for
protecting health information

3. Potential of artificial intelligence (Al) in
Breast Cancer Data Analysis

In Libya, breast cancer data analysis is set to be
transformed by the use of artificial intelligence
(Al). The program can assist radiologists with
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early identification and diagnosis by assessing
lesions for indicators of a malignant tumor or
by utilizing predictors to evaluate particular
risk factors for a given patient. From a
therapeutic standpoint, Al can evaluate huge
amounts of patient data and develop treatment
plans and prognoses for the patient's condition,
possibly improving the level of care provided
to patients. In research and clinical trials,
decision and cognitive intelligence can locate
information and connections in huge data that a
person might ignore, aiding in the development
of novel medications. However, there are
several downsides to employing Al in breast
cancer treatment. As closely connected to the
subject of machine learning (ML) and Al, the
issue of data quality, as well as any biases in
the ML algorithms utilized, must be addressed
to avoid the reinforcement of uneven treatment
results. Some of the obstacles include ethical
decision making over patient data privacy and
the use of Al on patients, both of which require
informed permission. Furthermore,
implementing Al systems in the field of
healthcare necessitates sophisticated
procedures for optimal integration into current
healthcare systems, as well as appropriate
investments and personnel training.

Breast cancer data in Libya has the potential to
be given a new lease on life through the
intervention of artificial intelligence (Al), with
the following values: As a result, general Al-
assisted diagnosis may improve the efficacy of
early detection and identification of breast
disorders while maintaining mammogram
accuracy. Deep learning applications in Al can
contribute to aiding radiologists to notice
aspects that would not readily be noticed by a
human eye, thereby increasing the possibilities
of early diagnosis and hence higher chances of
survival. In addition, Al may apply extensive
and efficient prediction models of the patient's
data, such as genetics, lifestyle, and family
history, to better assess risk levels. This
indicates that cost-effective screening might be
provided in order to assist these individuals
who are at high risk, so efficiently using the
Libyan healthcare system's resources.

Al can also have a revolutionary impact on
treatment planning and research. The use of
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sophisticated big data, complete patient
histories, therapy progress, and molecular
information can assist in providing more
accurate and perhaps better treatment programs
with fewer side effects than traditional ones. It
also speeds up drug discovery by allowing for
the identification of an effective chemical
compound and the selection of a molecule
based on its expected performance, a procedure
that would otherwise be time-consuming and
expensive. In clinical trials, Al might
automatically identify patients, determine
candidates for certain therapies, and detect
signals of bad responses to those treatments,
hence boosting the speed and efficacy of
clinical studies. However, because this is such
a delicate subject, the use of Al in breast cancer
therapy in Libya must be approached with
caution. As a result, the quality and
representativeness of data used to train Al
models is important to preventing current gaps
in healthcare services from widening further.
Concerns about how patients' information
would be protected, who would have access to
patients' information, and how patients would
give their consent to the use of Al-generated
insights are critical questions that cannot be
overlooked due to the potential infringements
of patient rights depicted in the current section.
There should also be more investment in
infrastructure and human training, as well as
significant ~ collaboration  between Al
developers and the Libyan healthcare system
on how to utilize cutting-edge technology for
the benefit of patients.

4. Recommendations

The following recommendations are judged
important in light of the reported limitations in
collecting and managing breast cancer data in
Libya. To achieve this, protocols for data
collection in all healthcare facilities have to be
developed. These protocols should be designed
in such a way that standardization is attainable,
allowing for the methodical gathering of data
and the creation of a cohesive national
database. It is advised that healthcare
practitioners undergo a time of professional
development that focuses on the effective
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application of these procedures, primarily
because the new system must be integrated and
executed. [9] Such training should be continual
and advisory in nature, taking into account new
technology and ways of working that are
implemented. There is a need to create a breast
cancer data warehouse that can facilitate the
safe storage, analysis, and exchange of breast
cancer data. This database will also allow for
real-time access to patients' data and the
integration of multiple entities involved in
healthcare service delivery. Also included is a
proposal to build strong data governance to
ensure privacy and ethical data use. The
implementation of these policies should be by
international standards to preserve patients'
privacy and to provide them with assurances
about the information revealed in the health
system. A multi-stakeholder  steering
committee should be constituted to ensure
adequate coordination and monitoring of the
implementation process, as well as relevance to
the national health goals. This group should
include members from the Ministry of Health,
healthcare facilities, a research centre, and
patient associations. Daily/weekly roundtable
meetings and seminars should be held to bring
all stakeholders together to share knowledge
and experiences. Such events will help to
disseminate practice models and provide
applicable solutions. Another requirement is to
establish a steady resource basis to fund the
program in the long run via national and
international funding. The study's funds will be
used primarily to maintain and improve the
data-gathering technology that will be used, as
well as to improve the data-collection
procedure. Others will need to integrate the
new data system into the national health
information infrastructure before it can
function. There will be seamless data exchange
and reporting, which will lead to a better
solution for breast cancer in Libyan women
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