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Abstract

Introduction: HIV infection continues to be a significant public health issue globally, particularly among vulnerable
populations such as young people, including medical students. As future healthcare providers, the level of knowledge among
medical students regarding HIV transmission, prevention, and management is crucial not only for their own health but also
for controlling the spread of the infection within the broader community. Furthermore, their understanding influences attitudes
toward people living with HIV, fostering a more non-discriminatory, supportive healthcare environment.

Objective: To assess the level of HIV knowledge among medical students and identify factors influencing their
awareness.

Materials and Methods: A cross-sectional study was conducted using an anonymous online survey administered to 152
medical students. The survey assessed various aspects of HIV knowledge, including transmission routes, prevention
methods, target cells of the virus, and its effects on the immune system. Statistical analysis was performed using Fisher’s
exact test, and p < 0.05 was considered statistically significant.

Results: The overall level of HIV knowledge among students was moderate. Age and field of study significantly
influenced awareness levels (p < 0.05), with senior-year students and those studying General Medicine demonstrating better
knowledge. Significant differences were found regarding HIV transmission routes (p = 0.022), target cells (p = 0.001), and the
virus’s impact on the immune system (p = 0.046). Senior students and those specializing in general medicine demonstrated
better knowledge (43.3% correct answers), while college students had the lowest results (19.4%).

Conclusion: The findings underscore the necessity for enhancing HIV education within medical curricula. It is
particularly important to focus on comprehensive education regarding the mechanisms of virus transmission, its
pathophysiological impact on the immune system, and evidence-based prevention strategies. Targeted educational
interventions should be implemented, particularly for junior students and those outside of General Medicine, to ensure a well-
rounded understanding across all medical disciplines.
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Beepenue: VHdekumsa BAY nponomkaeT octaBathes BaxHON NpobrneMon 0bLLecTBEHHOTO 34paBOOXpaHeHUs No BCeMy
MUpY, OCOBEHHO Cpeamn YA3BUMbIX TPYMM, TakuX Kak MOMOAEXb, BKMKOYAs MEAMLMHCKAX CTYAEHTOB. YPOBEHb 3HAHMIA
MeAMLMHCKMX CTYLEHTOB O Nepeaave, NpodunakTike 1 neyveHnn BUY kpuTnyecku BaxeH He TOMbKO ANs WX COBCTBEHHOrO
30O0pOBbS, HO U ANS KOHTPONS 3a pacnpocTpaHeHWem uHdekumn B obuiectse. Kpome TOro, ux moHUMaHue BRMSET Ha
OTHOLLIEHME K NoasM, xuBywwmm ¢ BUY, cnocobeTsys cosgaruto 6onee HEKOH(MMKTHON U NOAAEPKUBAIOLLEN MEANLIMHCKON
cpegpl.

LUenb: OueHuTb ypoBeHb 3HaHMii 0 BUY cpeon MeauuMHCKMX CTYAEHTOB U BbISBUTL (PAKTOPbI, BAMSIOLME HA WX
OCBEAOMIEHHOCT.

Matepuansi n metoabl: [poBEAEHO MONEPEYHOE WCCIEJOBaHME C MCMONIb30BaHWEM aHOHWMHOTO OHMaNH-0Mpoca, B
koTopom yyactBoBanm 152 ctyaeHTa. Onpoc OueHWBan pasnuyHble acnekTbl 3HaHW 0 BWY, Bkntovas nyTw nepepaum,
MeToabl MPOUNAKTUKK, LIENEBbLIE KNETKA BMPYCa W €r0 BMSHWE HA UMMYHHYI0 cuctemy. CtaTucTuyeckuit aHanms 6bin
BbIMOMHEH C UCMOMNb30BaHNEM TOYHOTO TecTa Puuepa, rae p < 0,05 cuntanoch CTaTUCTUYECKW 3HAYUMBIM.

Pesynbtatbl: Obwwuin ypoBeHb 3HaHuit 0 BWY cpeaw ctygeHToB 6bin ymepeHHbIM. Bospact u cneunansHOCTb
3HAYNTENBHO BIUSNM HA YPOBEHb 0cBeAoMNeHHOCTH (p < 0,05), CTyAEHTbI CTapLUKX KYPCOB W 13yyatoLme 0Ly MeaNLmMHY
NPOLEMOHCTPMPOBANM NyyLLMe pPe3ynbTaThl. bbinu BbISBMEHb! 3HAUUTENbHBIE Pa3NnyKs No BONpocam nyTeit nepegayn BAY
(p = 0,022), uenesbix knetok (p = 0,001) 1 BNMAHMA BUpYCca Ha MMMYHHYyLO cucTemy (p = 0,046). CTaplume CTyAEHTbI U Te,
KTO y4uTCS Ha obLLen MeauUmHe, nokasanu nyywme pesynbtathl (43,3% npaBuibHbIX OTBETOB), B TO BPEMS Kak CTYAEHTHI
MIafWmx KypcoB UMenu camble Hukue pesynbTatsl (19,4%).

3akntoyeHune: PesynbraThl MOAYEpKMBAIOT HEOOXOAMMOCTb YMydlleHns obpa3oBaTenbHbIX nporpamm no BUY B
MeguumMHckmx By3ax. Ocoboe BHMUMaHWe criegyeT yaenuTb OOYYeHMIO MexaHusMam nepegaus  Bupyca, €ro
naTon3nONOrMYECKOMY BO3AEACTBUID HA VMMYHHYK CUCTEMY W MPOCUNaKTUYECKUM CTpaTernsM, OCHOBAHHbIM Ha
pokasatenscteax. Heobxogumbl Lienesble 0bpasoBaTenbHble BMELATeNbCTBA, 0COOEHHO 415 CTYAEHTOB MNaALLMX KypCOB
W TeX, KTO y4nTCS He Ha obuieid meauunHe, 4tobbl 0BecneunTb BCECTOPOHHEE MOHUMAHUE B Pa3NNYHbIX MEQULMHCKNX
AMCLMNINHAX.

Knrouesnble cnosa: BNY, cmydermsi, MeduyuHckoe obpa3osaHue, npoghuniakmuka, 0c8e00OMIEHHOCMb.

Ana yumupoeanusi: Mykawesa I".[]., Maykaesa C.b., KydalibepeeHosa H.K., Lllab0apbaesa .M., bepikynei [.,
OpasanuHa A.C., Anbacosa C.A., XoHibekosa A., KankamaH A., Axmemoga A.K. AHanu3 3HaHui CTYLEHTOB MEAMUKOB O
BWY uHchekuum // Hayka n 3apaBooxpaHenue. 2025. Vol.27 (1), C. 100-106. doi 10.34689/SH.2025.27.1.012
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Kipicne: XXWUTC nHdekumscel Gykin anem GoiibiHWa MaHbI3abl KOFamablk AeHcaynblk Maceneci 6onbin Kana bepegi,
acipece ocan ToNTap apacblHAa, Mbicarbl, Xac afamaap MeH MeguuMHanbIK CTyaeHTTep. MeauumMHanblk CTYAEHTTEPMIH,
KUTC-TiH Gepinyi, angbliH any xaHe 6ackapy Typanbl 6iniM AeHredi Tek onapabiH, ©3 AeHCaymbiFbl YLWiH FaHa emec,
WHOEKLMAHBIH, TapanybiH Gakbinay yiliH ae eTe MaHbi3abl. CoHbIMEH KaTap, onapgabiH, TyciHiri XKUTC-neH emip cypeTiH
afjamaapra [ereH KapbIM-KaTblHAaCTbl KanbinTacTbipyFa, KEMCITYLLiNikke on BepMeiTiH XaHe Konaaylbl MeauunHanbIK
opTa Kypyfa biKnan eTegi.

MakcartbI: MegvuyHa cTyaeHTTepiHi AUTB Typans! 6inim aeHreniH 6aranan, oFaH acep eTeTiH hakToprapabl aHbIKTay.

Matepuanpap meH apictep: 152 meauunHanbIK CTyAEHTKe aHOHUMZi OHNaWH cayanHama XyprisinreH KengeHeH
3eptTey xyprisingi. CayanHamaga XXWTC Typanbl GiniMHIH Typni acnekTinepi, OHbIH ilWwinae 6epiny xongapbl, angsiH any
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aficTepi, BMPYCTbIH, MaKCcaTTbl Xacyllanapbl XoHe WMMyHObIK Xyiiere ocepi Oaranavgbl. CTaTucTukanblk Tangay
OuwepaiH 4anaik TecTi apkplabl Xyprisingi, p < 0.05 MaHi ctaTucTUKanbIK MaHpI3abInbIK Aen caHangb!.

Hatnxenep:MeauumHaneik cTyaeHTTep apacbiiga XXUTC Typanel 6inim geHreni optawa 6ongpl. XKac neH oky 6afbiThl
aknapatTblk aeHrenre eneyni acep eTTi (p < 0.05), xofFapbl KypC CTyZEeHTTepi MeH Xannbl MefuuuHa canacblHaa
OKUTbIHAAp Xakcbipak Ginim kepcetti. )KUTC-TiH 6epiny xongaps! (p = 0.022), makcatTbl xacywanap (p = 0.001) xeHe
BMPYCTbIH UMMYHIBIK Xyilere acepi (p = 0.046) Typanbl aiTapnbikTai aiblpmMallbinbiKTap aHbikTangsl. KoFapsl Kypc
CTYZEHTTEpI MeH Xanmnbl MeaMLMHa canacblHaa oKuTbiHAap BinimaepiH xakcbl kepcetTi (43.3% aypbIC xayan), an Konnemx
CTYZEHTTEPIHIH, HaTWxenepi eH TemeH bongsl (19.4%).

KopbITbIHAbI: 3epTTey HoTwxenepi mMeauunHanblk 6inim Gargapnamanapbiga XWTC 6oibiHwa GiniMai apTTbipy
KaXeTTiniriH kepceTteqi. Bupyc Tapany mexaHuamaepiH, OHblH MMMYHAbIK XyWere natouanonorusnblk acepiH XaHe
[onengepre HerisgenreH angblH any CTpaTeruanapblH KaH-XaKTbl OKbITyFa €peKlle Hasap aygapy eTe MaHbI3fbl.
CTypeHTTepre, acipece TOMEHTi KypC CTYAEHTTEPIHE XOHe Xanmbl MeguuuHa canacblHaH ThiC OKUTbIHOApFa apHanfaH
MakcatTbl 6inim Bepy Lapanapbl eHrisinyi Tuic.

Tylindi ce3dep: XUTC, cmydermmep, MeduyuHassIK 6iniv, andbiH any, aknapammbibIK.

foliekces ywin: Mykawesa I[., Maykaesa C.b., KydalibepeeHosa H.K., Llab0apbaesa .M., bBepikynbr .,
OpasanuHa A.C., Anbacosa C.A., )KeHibekosa A., KankamaH A., Axmemosa A.K. MeguumHanblk CTyaeHTTepaiH BAY
nHoekumscel Typanbl GinimiH Tangay /| Foinbim xeHe [encaynbik cakray. 2025. Vol.27 (1), B. 100-106. doi

10.34689/SH.2025.27.1.012

Introduction

HIV infection remains one of the most significant public
health issues worldwide. According to the World Health
Organization (WHO), in 2023, there were approximately 39
million people living with HIV globally, a significant
proportion of whom are young people, including medical
students [21]. In this context, the level of awareness among
medical students about HIV is of particular importance, as
they are the future professionals responsible for diagnosing,
treating, and preventing the infection.

Future medical professionals play a key role in the fight
against the spread of HIV and in providing care to patients.
However, numerous studies highlight gaps in their
knowledge about the virus, its modes of transmission, and
prevention methods [15].

Research shows that the level of awareness among
students about HIV varies depending on the country,
curriculum, and the age of the respondents. For example, a
study among students in Cameroon found that only 55% of
senior students had sufficient knowledge about HIV
transmission mechanisms [16].

Medical students are the future doctors and healthcare
workers who will play a crucial role in the fight against HIV.
Their level of knowledge and professional training directly
impacts the quality of diagnosis, treatment, and patient
counseling. Various studies point to existing gaps in
medical students' knowledge about HIV [14].

A study conducted in India showed that even among
senior students, less than 50% correctly identify the primary
modes of HIV transmission [4]. In another study conducted
in the United States, it was found that medical students are
less likely to recommend pre-exposure prophylaxis (PrEP)
for high-risk HIV patients, indicating insufficient training in
this area [7].

Particular concern is raised by the persistent stigma
surrounding HIV patients among future healthcare
professionals. A study conducted in Jordan revealed that a
high level of negative attitudes toward people living with HIV
is directly linked to low levels of student knowledge [6].
Similar results were obtained in Saudi Arabia, where
students with a higher level of awareness exhibited more
tolerant attitudes toward HIV patients [4].

One of the factors influencing students' knowledge of
HIV is the curriculum. Some studies emphasize the need for
more comprehensive HIV/AIDS courses in medical schools
[19].

Given the increasing number of HIV cases among
young people, particularly in developing countries, it is
crucial to regularly assess the level of knowledge among
medical students. This would allow for the adaptation of
educational programs and the enhancement of future
specialists' training in infectious diseases [12].

Thus, the aim of this study is to analyze the level of
knowledge of medical students about HIV, identify the
primary gaps in awareness, and assess the impact of age
and specialty on the degree of awareness.

Materials and methods of research

The study design is a cross-sectional study.

Data were collected using a questionnaire created
through the Google Forms online service, ensuring
convenience for participants and anonymity. Participation in
the survey was voluntary, with participants being informed
in advance about the study's objectives and assured that
their responses would remain anonymous.

Sample

A total of 152 respondents participated in the study, of
which 65.1% were women and 34.9% were men. The age
distribution of the participants was as follows: 17-19 years -
68 participants (44.7%), 20-22 years - 62 participants
(40.8%), and 23 years and older - 22 participants (14.5%).
The respondents were enrolled in different fields of study:
General Medicine - 53 participants (34.9%), College - 49
participants (32.2%), Dentistry - 36 participants (23.7%),
and Pediatrics - 14 participants (9.2%).

Data Collection Method

The questionnaire, which included a variety of questions
on the topic of HIV, was designed to assess students'
knowledge in various aspects of the disease. Survey
participants were asked to select the most appropriate
answers from the provided options.

Data Analysis Methods

Statistical methods implemented in the SPSS software
(Statistical Package for the Social Sciences) were used for
data analysis. Fisher's exact test was used to check the
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statistical significance of differences between groups. This
allowed for the evaluation of whether significant differences
existed between various subgroups of respondents in terms
of key parameters (e.g., knowledge level by age or
specialization). A p-value of < 0.05 was considered
statistically significant, enabling conclusions about the
relevance of the identified differences.

Research results

Table 1 presents the results of respondents' awareness
of HIV transmission routes. The overall level of knowledge
was moderate. In the age group of 17-19 years, 25.4% of

participants correctly identified transmission routes such as
the use of shared needles when using drugs, mother-to-
child transmission during pregnancy or childbirth, blood
transfusion, and unprotected sexual contact. In the 20-22
age group, 55.2% provided correct answers, while among
respondents over 23 years old, the figure was 19.4% (p =
0.001 General medicine students demonstrated the highest
results, with 43.3% correct answers, while college students
showed the lowest level of awareness at 19.4%. Statistically
significant differences between the age groups were
confirmed (p = 0.022).

Table 1.
Awareness of HIV transmission routes.
How is HIV transmitted?
Variables Correct answers Incorrect answers p- value
n % n %
17-19 17 25.4% 51 60.0% 0.001*
Age group 20-22 37 55.2% 25 29.4%
23 and more 13 19.4% 9 10.6%
College 13 19.4% 36 42.4% 0.022*
Spediality General medicine 29 43.3% 24 28.2%
Pediatrics 8 11.9% 6 7.1%
Dentistry 17 25.4% 19 22.4%

Table 2 shows the data on respondents' awareness of
HIV target cells. In the 17-19 age group, 41.7% of
respondents correctly answered the question about T-
lymphocytes CD4+ being the primary target for HIV. In the
20-22 age group, 42.6% provided correct answers, while
among participants older than 23, the figure was 15.7%.

However, statistically significant differences between age
groups were not found (p = 0.410). General medicine
students showed the highest level of awareness (41.7%),
while college students - the lowest (27.0%). Statistically
significant differences between specialties were confirmed
(p=0.001).

Table 2.
Awareness of HIV target cells.
What type of cell is the main target of HIV in the body?
Variables Correct answers Incorrect answers p- value
n % n %
17-19 48 41.7% 20 54.1% 0.410
Age group 20-22 49 42.6% 13 35.1%
23 and more 18 15.7% 4 10.8%
College 31 27.0% 18 48.6% 0.001*
Spediality General medicine 48 41.7% 5 13.5%
Pediatrics 13 11.3% 1 2.7%
Dentistry 23 20.0% 13 35.1%

The results of awareness regarding the consequences
of HIV infection for the immune system are presented in
Table 3. In the 17-19 age group, 42.9% of respondents
correctly indicated that HIV causes a decrease in the
number of CD4+ T-lymphocytes. In the 20-22 age group,
42.0% provided correct answers, while among respondents

older than 23, the figure was 15.2%. However, no
statistically significant differences were found between the
age groups (p = 0.731) General medicine students
demonstrated the best results (41.1%), and pediatrics
students - the lowest. Statistically significant differences
were confirmed (p = 0.046).

Table 3.
Concepts of the immune system in HIV.
What happens to the immune system as a result of HIV infection?
Variables Correct answers Incorrect answers p- value
n % n %

17-19 48 42.9% 20 50.0% 0.731
Age group 20-22 47 42.0% 15 37.5%

23 and more 17 15.2% 5 12.5%

College 33 29.5% 16 40.0% 0.046*
Speciality General medicine 46 41.1% 7 17.5%

Pediatrics 8 71% 6 15.0%

Dentistry 25 22.3% 11 27.5%
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Table 4 shows the results of awareness regarding viral
load in HIV. In the 17-19 age group, 46.4% of respondents
correctly answered the question about viral load as the
amount of virus in the blood. In the 20-22 age group, 38.1%
provided correct answers, while among participants older than

23, the figure was 15.5%. But statistically significant
differences were not observed (p = 0.747). General medicine
students demonstrated a better level of knowledge (showing
42.9% correct answers) than students of other specialties, and
statistically significant differences were found with p = 0.004.

Table 4.
Knowledge of viral load in HIV.
What is viral load in the context of HIV?
Variables Correct answers Incorrect answers p- value
n % n %

17-19 39 46.4% 29 42.6% 0.747
Age group 20-22 32 38.1% 30 44.1%

23 and more 13 15.5% 9 13.2%

College 30 35.7% 19 27.9% 0.004*
Spediality General medicine 36 42.9% 17 25.0%

Pediatrics 7 8.3% 7 10.3%

Dentistry 11 13.1% 25 36.8%

Table 5 presents data on knowledge of HIV treatment
methods. In the 17-19 age group, 49.1% of respondents
were aware of existing treatment methods, such as
antiretroviral therapy (ART). In the 20-22 age group, 34.9%
provided correct answers, while among participants older
than 23, the figure was 16.0%. Statistically significant

differences between age groups were not found (p = 0.081).
General medicine students demonstrated the highest level
of knowledge (40.6%) while dentistry students showed the
lowest level of awareness (15.1%). Statistically significant
differences were found with p=0.002.

Table 5.
HIV Treatment Awareness.
What is the most effective treatment for HIV?
Variables Correct answers Incorrect answers p- value
n % n %
17-19 52 49.1% 16 34.8% 0.081
Age group 20-22 37 34.9% 25 54.3%
23 and more 17 16.0% 5 10.9%
College 36 34.0% 13 28.3% 0.002*
Spediality General medicine 43 40.6% 10 21.7%
Pediatrics 11 10.4% 3 6.5%
Dentistry 16 15.1% 20 43.5%
Discussion In another study conducted in Jordan, it was found that

The results of this study confirm the findings of previous
research, indicating a moderate level of awareness of about
HIV among medical students and significant differences in
knowledge depending on age and specialization of study.
Based on the results obtained, it is evident that there are
significant gaps in the awareness of HIV transmission,
consequences, and freatment among medical students.
While certain groups, such as general medicine students,
demonstrated a relatively higher level of knowledge
compared to students from other specialties, significant
discrepancies were observed across different age groups and
fields of study. The data also highlight a concerning lack of
awareness regarding key aspects of HIV, such as viral load
and the immune system’s response to the infection.

The analysis of the obtained data shows that senior
students and those studying general medicine demonstrated
a higher level of knowledge about key aspects of HIV
infection compared to junior students and college students.
These results are consistent with the study by Haroun D. et
al. (2016), which found a higher level of knowledge among
senior students in the UAE [10].

According to the study by Zhang L. et al. (2022), it was
found in China that senior students were significantly more
informed about HIV transmission mechanisms and treatment
methods than first-year students [22].

even among senior students, there were gaps in understanding
HIV transmission mechanisms and the principles of
antiretroviral therapy (Sallam M. et al., 2022) [18]. These data
highlight the need for continued HIV education programs not
only within the basic infectious disease course but also
throughout the entire period of medical education.

However, despite the positive trend in knowledge as
education levels increase, certain gaps remain even among
senior students. Tatsilong H.O. et al. (2016) found that over
40% of senior students in Cameroon still could not
accurately identify HIV transmission routes [20], which
correlates with our results.

The lowest levels of knowledge were observed in
questions related to HIV target cells, associated infections, and
viral load. Similar conclusions were made in studies by Li G. et
al. (2019) [13] and Obeagu E.L. et al. (2023) [16], where it was
noted that understanding the biological mechanisms of the
infection remains weak even among medical students.

Furthermore, in the study by Alawad M. et al. (2019),
conducted in Saudi Arabia, it was noted that medical students
who had completed specialized courses in infectious diseases
demonstrated a higher level of knowledge compared to those
who had not taken such courses [1]. This highlights the need to
improve educational programs.
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The study by Alhasawi A.M. et al. (2019), conducted in
Kuwait, showed that a significant number of students had
incorrect perceptions about HIV transmission methods. For
example, approximately 30% of respondents mistakenly
believed that HIV could be transmitted through kissing or
insect bites [2]. This underscores the necessity of focusing
on evidence-based data in educational programs.

Moreover, some participants demonstrated
misconceptions about the impact of HIV on the immune
system, emphasizing the need for a more in-depth
exploration of this issue in educational programs [19].
These results confirm the necessity of revising curricula and
enhancing attention to HIV-related education for students.
The study by Khasawneh et al. (2020) demonstrated that
incorporating interactive and clinical teaching methods
significantly improves students' knowledge about HIV [11].

An important aspect is also the increase in awareness
about HIV prevention, including post-exposure prophylaxis
and the principles of antiretroviral therapy. The study by
Parameshwaran V. et al. (2017) showed that students who
underwent specialized courses in infectious diseases
demonstrated better knowledge and a more positive attitude
toward patients with HIV [17].

One of the most problematic topics identified during the
analysis remains viral load and the significance of
antiretroviral therapy. The study by Alizadeh Otaghvar H. et
al. (2023) notes that less than 50% of students are aware
that adequate therapy reduces the risk of HIV transmission
to minimal levels [3].

Another important aspect identified during the study is the
link between students' knowledge levels and their attitudes
toward people living with HIV. According to the study by Arthur
S. et al. (2021), students with low levels of knowledge about
HIV are more likely to display stigmatizing attitudes toward
patients [5]. Zhang L. et al. (2022) also noted that in countries
with insufficient HIV awareness among medical students, there
are more biased opinions about people with HIV, which
negatively affects future doctors' willingness to provide medical
care to such patients [21].

To improve students' knowledge and combat
stigmatization, the implementation of new teaching methods is
necessary. The study by Arthur S. et al. (2021) confirms that
the use of interactive methods, such as clinical case
simulations and role-playing, significantly increases students'
awareness [5].

Obeagu E.L. et al. (2023) also recommend
incorporating specialized HIV modules into mandatory
medical school programs, which will help address gaps in
knowledge about viral load, antiretroviral therapy, and
prevention of transmission [16].

Based on the obtained data, it can be concluded that
enhancing students' knowledge about HIV is possible through
the modernization of educational programs. Specifically, the
studies by Fisher C.B. et al. (2020) and de Vries E. et al. (2020)
recommend the introduction of courses using role-playing,
simulated patients, and clinical cases for better understanding
of HIV infection aspects [9,8].

Conclusions

Age and specialty play a significant role in the level of
knowledge students have about HIV. Young people aged
17-19 have a lower level of awareness compared to older
students (20-22 years old). Students studying general

medicine also demonstrate a better understanding of HIV
compared to those from other medical fields, such as
pediatrics and dentistry, as well as college students. Among
the most problematic topics for respondents are HIV
transmission routes (p = 0.022), HIV target cells (p = 0.001),
and the impact of HIV on the immune system (p = 0.046).

In this regard, it is necessary to strengthen educational
programs for junior students and those studying non-
medical specialties. It is particularly important to focus on
HIV transmission routes, its impact on the immune system,
and key associated infections. Specialized lectures and
courses for students in pediatrics, dentistry, and colleges
are also recommended to enhance their awareness.
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