- S ASY) axtail) J oY) gl yaigall
@ e shral) L o] 9385 ¢
! The First International /\D

e Conference on E-learning and V\X}/—N
S et g Information Technology UNIVERSITY OF ZAWIA

2025 sad i 20-19

The Role of Technology in Improving Reproductive Health
Services in Libya: Innovative Solutions, Future Challenges, and

the Awareness of Libyan Women
Sarra Abumaeza®®, Aisha Alharari 2, Arij.M.Mousa?, Hala Elgziat*
13 Faculty of Medical Technology, Department of Public Health, University of Tripoli
24 Faculty of Medical Technology, Department of Public Health, University of ZAWIA
*Corresponding author email: a.alharari@zu.edu.ly

Abstract

People talk a lot about technology in healthcare these days. It helps make things more accessible
and efficient. This goes for reproductive health services too. Still in Libya things look different.
There is not much evidence on how technology gets used there. Challenges in putting it into
practice are not well studied. Researchers did a descriptive analytical cross-sectional study. They
used two structured questionnaires. These went to 103 participants in Tripoli Libya. Selection was
by convenience sampling. Out of these 90 were patients from the general public. Thirteen were
gynecologists. Data collection happened from January to April 2025. Some was in person at
Tripoli Children’s Hospital. Other parts were online. Each questionnaire had two main sections.
One covered demographic and personal data. The other looked at technology experiences. This
included awareness and usage patterns. It also covered perceived benefits barriers and expectations
for reproductive health apps. The study wanted to look closely at technology’s role in bettering
reproductive health services in Libya. It aimed to check how technological innovations affect
healthcare access and community awareness. Plus, it sought to spot the main challenges. Most
participants knew about reproductive health apps. That was 87.78 percent. But only 63.29 percent
actually used them. They mainly used these for ovulation tracking and medical consultations. The
top benefits people saw were better care quality at 37.78 percent. Quick access to information
came in at 34.44 percent. Barriers stood out too. Lack of trust was the biggest at 50 percent.
Insufficient training hit 32 percent. Also, 54 percent said they used apps only sometimes. They did
this without talking to doctors first. For gynecologist’s 76.92 percent used digital tools. WhatsApp
was the most common. But they pointed to patient unawareness as the top issue. That was 58.82
percent. Awareness of technology in reproductive health is high in Libya. Both the public and
professionals see positives in it. Still barriers remain big. These involve infrastructure digital
literacy and lack of institutional support. Fixing these is key. Only then can technology really boost
reproductive health outcomes.

Keywords: Reproductive health. Digital health applications. Technology adoption. Healthcare
accessibility. And Libya.

Lu.ﬂ m}\j\mdeY\@J}ﬂY\eﬂd\ }A&jmcaﬂ\d}s;



- S ASY) axtail) J oY) gl yaigall .
\’; e shral) L o] 9385 ¢ "
11 The First International |ﬂ

%ﬁ;m?g; Co?firencetpn I%r-le?]rnirg and V})bﬂ\ VW\D
ﬁ::»-ntmw:rtﬁ[ummag‘ n Orma Ior! eC no ogy NIVER ITY F ZAWIA
2025 524 20-19 v ) g
toadlall

Al Ismasl) (& g s 085 Ll Blai ¢ pualal) gl 8 135 oauall g Uil & Linglgi€ill 50 (el aal
I3 Y s e caliag Ll 3 @dlsll oY) L auladY) dsall clexd e Load olld (udaing ¢LgisliS (s cilassl)
QS (< ot ol Lk Ayl wbasil) o LS Bagane Jaall 138 8 Liagl i€l aladial Joa daaled) ASY)
e ey 2 Eus ¢ (Cross—sectional study) cakie preaing sl cbagl) mgiall aladinls Al o3a u.D;\
LDl Ll A2yl apjlial 5 bl Qallyla Ao Ge Sl 103 Ll die o lehy aelaie (il
calglly elaall (al yal o Laite Lub 135 Hsgendl dale (10 Kyl 90 4uall cilei(Convenience sampling).
Asla] (JUbS Gl it 8yl CBllie DA (e @llg 2025 Jodl ) s e 85dl) PIS bl Cuned
Aaddlly Ll sanll SUL Joli JgY) acdll Cpanaty (pand e gl IS ssial L) e Gl ges )
Bpeaiall 2lsilly calasial) hlaly ¢ ool (gime Gl & Ly cbaslei€ill aladinl Clas e S8 audll X)) Laiy
AulaiY) daall cilida daload) ciladgilly ccligadl
e DansliSall SN 8l auiig (bl (8 AuladY) daal) ek (et B Linglgi€all )50 bt ) Al e
galatiad 3t Al bastll 5y aaas ) LY adiaa) ol (i adys danall dle )l ) Jgeasl) Lul<a)
L /63.29 of V) iyl dsall clinky oy agedl (£87.78) GuSliall (ha dadipe duws of ol ekl
A 2l ) b LAkl @)Ly seadl) am pahel Ead Y1 At oIS, cblad Lgigerdio
OIS «ciligan Bae ) i) S .(734.44) Slaglaall ] Jguasl depuag (£37.78) Linall dule )l 53sa (e
Gseadion agdl ) GSLad) e 754 Ll WS L (732) ) Gy (£50) clankill s3a b AR Ciaa Lgaal
Oy edaadyll o) sl agie £76.92 sl 2 ¢ ol daaly Wl L Candal) 8yl (505 adaifia S kel
Claagiy (%58.82) 5,1 (saail Lagl i€l ol o o g yiie) agil V) clalasiad V) "Cldlst Galks
Clelally aaiaall alal cpe IS s ¢l (3 s i e AladY) Aaall Jlas (8 Linl Sl egll (ggine o ) Aushl
Aaadl) A8 daaganag danll Al 3l 5€ cilbaad cllin JIB Y celld pay Al il G550 Guaall
daal) Glajie Gt 8 Lagl g e Alladl) b)) Glacal gindlae o Sian (1) Y] ¢ oannssall acall Cining
sy

L el Ciladall Aal) cLeaglei€all 56 cdaadyll Aaall gl cAuladl) daall :dalbidal) el

Lead - 450 30 Al IV (5 SSIV alail) i A i podall (3 s



- S ASY) axtail) J oY) gl yaigall .
@ e shral) L o] 9385 ¢ "
! The First International |ﬂ

e Conference on E-learning and V\Uu\ - M\D
s ot s Information Technology UNIVERSITY OF ZAWIA

2025 sad i 20-19

Introduction

In their quest to achieve universal health coverage (UHC) and better public health (as articulated
in the Sustainable Development Goals [SDG 3]), creative solutions are needed, especially for
regions with severe systemic constraints. Reproductive health (RH) itself is a building block in
this agenda and covers a gamut of services right from family planning to maternal and newborn
care. In several developing and post-conflict countries, such as Libya, access to these services is
increasingly underpinned by a combination of intricate infrastructural, socio-political and
economic impediments [1]. The ten years of conflict and post-conflict crises in Libya have deeply
fractured the health system and there is now an acute shortage of trained medical professionals,
disrupted lines of supply, and a decreased access for people who are located in remote locations
or who suffer from marginalization [2]. The rapid expansion of digital technology in recent years
has become a promising approach to alleviate those healthcare disparities. At the global level, with
popularization of digital health such as telemedicine/telehealth, the mobile health (mHealth)
application and e-health record were found to be able to improve accessibility and promote
individual empowerment in health information sharing among individuals and physicians [3].
These emerging technologies hold potential for connecting distances, bypassing deteriorated
infrastructure, and providing private care in an emotionally safe format. Such innovative
approaches could be used in fragile settings, such a Libya, however, presents unigue challenges,
including issues of digital literacy, data privacy, and the need for a robust regulatory framework.

Thing is, digital health technologies show a lot of promise. But there's still this big gap in the
research when it comes to looking at how they actually apply to reproductive health in Libya.
Some studies cover the general healthcare scene in the country. Others talk about using digital
tools in different places around the world. Still, nothing really gets into a full breakdown of
integrating these technologies to boost reproductive health services for women there. This study
sets out to close that gap. It explores the way technology can help improve how those services get
delivered right in the Libyan context [4]. This paper looks into the state of reproductive health
services in Libya right now. It checks out how new tech ideas, like m Health apps for family
planning and telemedicine for prenatal care, could help fix some of the big problems there. Thing
is, it also digs into the roadblocks ahead for getting these technologies out to more people. You
have infrastructural issues, policy hurdles, and even socio-cultural stuff that affects how aware and
open Libyan women are to digital health tools. Still, the research findings should give some solid
pointers for policymakers, healthcare folks, and international groups. They all want to use tech to
make the reproductive health system in Libya tougher and easier to reach [5]
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1. Methodology

This study uses a descriptive analytical cross-sectional approach. It looks at how technology helps
improve reproductive health services in Tripoli, Libya. That kind of design really matters. It lets
researchers gather data from one moment in time. They can see current situations, how things get
used, and what people think about it all. The research pays attention to patients and healthcare
providers both. That gives views from two sides. It makes the assessment of technology completer
and more detailed. Users get covered, and so do the providers.

Study Setting and Participants.

The work happened at Tripoli Children's Hospital. It also took place at the Faculty of Medical
Technology, University of Tripoli. The group involved had two different parts. That setup aimed
to give a full picture:

. Patients: A group of 90 patients from the general public. A

. Gynecologists: A group of 13 gynecologists serving as healthcare providers. B

We went with convenience sampling to pick out those 103 people involved. That included 90
patients along with 13 gynecologists. The thing is, this approach just made sense in a real-life
setup. It let them gather data pretty quickly from folks who were easy to reach and fit the study's
needs.

Data Collection Tools

We used two different structured questionnaires for this. Each one was made just for the group
answering it, whether patients or the doctors. Sticking to structured ones helped keep everything
consistent. Plus, it made it possible to measure things tied to tech and reproductive health in a clear
way. People filled them out either right there at Tripoli Children's Hospital or online. That setup
gave more flexibility. It also helped pull in a wider mix of participants.

The questionnaires covered a few main spots. Like awareness about apps for reproductive health.
Usage habits too. Then there were thoughts on benefits people saw. Challenges they ran into. And
what folks expected down the line.

The patient questionnaire included

The patient questionnaire looked at a few main things. Demographic stuff like age, marital status,
education level. Then awareness and how people used reproductive health apps and other digital
tools. They also asked about perceived benefits and challenges with these technologies.
Preferences came up too, along with recommendations for what features the apps should have.
The gynecologist’s questionnaire covered their professional background and experience. It
included their own experience with digital health tools in practice. Perceptions of how patients
used apps got a section. Clinical benefits and limitations of reproductive health applications were
discussed. Suggestions for integrating technology into reproductive health services rounded it out.
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Data collection:

happened over four months. That was from January to April in 2025. Questionnaires went out to

participants who consented. In-person collection at the hospital meant direct interaction and pretty

high response rates. The online option let people join who could not make it to the hospital. This

dual setup really boosted the studies efficiency and reach.

statistical analysis:

The data were analyzed using descriptive statistical methods through Microsoft Excel. Frequencies

and percentages were calculated to summarize the participants’ demographic characteristics,

awareness levels, usage patterns, and perceived benefits and challenges related to reproductive

health technologies. The results were presented in tables and figures to illustrate key trends and

distributions. No inferential statistical tests were applied, as the study aimed to describe the current

situation rather than test hypotheses

3.Results

This The study was conducted on a sample of 103 participants in Tripoli, Libya, including 90

patients and 13 gynecologists. Data were collected to evaluate the awareness, usage patterns,

perceived benefits, and challenges related to the use of technology in reproductive health services
Table 1. Distribution of Demographic data of Study Participants

18-24 47 (52.22%)
25-30 22 (24.44%)
31-40 14 (15.56%)
Above 44 years 7 (7.78%)
Married 37 (41.11%)
Single 53 (58.89%)
Yes 31 (83.78%)
No 6 (16.22%)
Basic education 4 (4.44%)
Intermediate education 8 (8.89%)
University education 68 (75.56%)
Higher education 10 (11.11%)
Teacher 10 (11.11%)
Medical staff 37 (41.11%)
Housewife 21 (23.33%)
Other 22 (24.44%)
City 75 (83.33%)
Countryside 13 (14.44%)
Village 2(2.22%)
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Demographic data were collected from 90 participants. The predominant age group was between
18 and 24 years (n = 47, 52.22%), followed by those aged 25 to 30 (n = 22, 24.44%). Regarding
marital status, the majority of participants were single (n =53, 58.89%), while 37 participants were
married (41.11%), of whom 83.78% had children. In terms of educational level, most of the sample
held a university degree (n = 68, 75.56%). Concerning occupation, medical staff constituted the
largest group (n = 37, 41.11%). Finally, data on residence showed that the majority of participants
lived in a city (n = 75, 83.33%)

60.00%
50.00%
40.00%

30.00%

52.22%
20.00%
-

0.00%

Percentag

Hm24-18 m30-25 m40-31 WAbove 44 years

Fig 1. Distribution of Age
Figure (1) shows that the majority of Participants, (52.22%), fall within the 18-24 years age group,
followed by 24.44% in the 25-30 years group. The 31-40 years group represents 15.56%, while
the Above 44 years category makes up the smallest portion at only 7.78%.
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B No
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Fig 2. Distribution of responses to the question: Do you use applications to improve reproductive
health?

Figure (2) shows that out of the 79 participants who had heard about reproductive health

applications, 50 participants (63.29%) reported that they currently use such applications, while 29
participants (36.71%) stated that they do not use them.

B Effective communication with caregivers
W Improving the quality of care

Quick access to information

Reducing financial costs

Fig 3. Distribution of responses to the question: "In your opinion, what are the main benefits of
technology in reproductive health?

Figure (3) shows that all participants (n = 90) responded to the question. the majority (37.78%)

identified improving the quality of care as the main benefit. This was followed by quick access to
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information (34.44%), and effective communication with caregivers (17.78%). the least cited
benefit was reducing financial costs, reported by only 10.00% of participants.

60.00%

50.00%

0K W Electronic medical platforms

Mobile applications
30.00%
52.63% B Text messaging (SMS/WhatsApp)

20.00%

10.00% 15.79%

0.00%

Percentage

Fig 4. Distribution of type of technology used by gynecologists in the study
Figure (4) shows that the most commonly used technology by gynecologists was text messaging
(SMS/WhatsApp), reported by (52.63%) of participants. This was followed by mobile
applications, used by (31.58%), while only (15.79%) reported using electronic medical platforms.

60.00%

50.00%

51.25%
40.00% A45.00% M No, absolutely not

M Yes, in moderation

30.00%
M Yes, noticeably

Percentage

20.00%

10.00% 3.75%

0.00%

Fig 5. Distribution of responses to the question: Do you think these applications will play a
bigger role in the future?
Figure (5) shows that among the 79 participants who had heard about reproductive health
applications, 51.25% believed that these applications will play a bigger role in the future to a
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moderate extent, while 45.00% believed their role will increase noticeably. Only 4.00% thought
they absolutely will not play a bigger role in the future.

W Difficulty in use
B | have not faced any challenges
B Lack of training and knowledge

Lack of trust in information

B Other reasons

Fig 6. Distribution of responses to the question: What challenges have you faced while using
these applications?
Figure (6) shows that among the 50 participants who reported using reproductive health
applications, the most commonly reported challenge was a lack of trust in the information
(50.00%). This was followed by a lack of training and knowledge (32.00%). Other reasons were
mentioned (10.00%), while both "I have not faced any challenges™ and "difficulty in use" were
each reported (4.00%).
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Fig 7. Distribution of responses to the question: Are these applications useful to improve
reproductive health?

Figure (7) shows that among the 50 participants who reported using reproductive health
applications, 48.00% believed that these applications are sometimes useful in improving
reproductive health. A further 40.00% responded yes, indicating they find the applications useful.
Meanwhile, only 12.00% of participants did not consider the applications useful for improving
reproductive health.

M No
W Sometime

'Yes

Fig 8. Distribution of responses to the question: Do you think applications can replace
doctors?
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Figure (8) shows that among the 50 participants who reported using reproductive health
applications, the majority (70.00%) believed that applications cannot replace doctors. Meanwhile,
22.00% of respondents indicated that applications could sometimes serve as a substitute for
doctors. Only 8.00% of participants believed that applications can fully replace medical
professionals.

Family planning

W Other

W Ovulation tracki

M Pregnancy follow-up

Family planning 4.00%

0.0% 5.0% 10.0% 15.0% 20.0% 250% 30.0%

Fig 9. Distribution of responses to the question: if you use applications, what is the main
purpose?
Figure (9) shows that Among the 50 perception who reported using reproductive health
applications, the most common purpose was ovulation tracking, selected by 28.00% of users. this
was followed by medical consultations and other purposes, each reported by 24.00% of
participants. Pregnancy follow-up was cited by 20.00%, while family planning was the least
common purpose, mentioned by only 4.00% of users
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Fig 10. Distribution of if the gynecologist in the study believes that technology plays an
effective role in educating and raising awareness about reproductive health among women
Figure (10) shows that the majority of gynecologists (92.31%) responded "maybe" when asked
whether technology plays an effective role in educating and raising awareness about reproductive
health among women. Only (7.69%) answered "yes".

4.Discussion

This study points out some real possibilities with digital health technology for reproductive health
services in Libya. It also highlights certain limitations. A significant number of patients were aware
of reproductive health applications, and more than half reported using them. The main perceived
advantages included improved quality of care, easier access to information, and better
communication with healthcare providers. These findings align with global literature emphasizing
the role of digital tools in bridging healthcare gaps, particularly in fragile and post-conflict contexts
[6]. However, several challenges were also identified. The primary concern was a lack of trust in
the accuracy of information, followed by insufficient training and limited digital literacy. These
observations are consistent with other studies which stress that technology can only be effective
when users are confident and competent in its use [10]. Furthermore, most respondents stated that
applications cannot fully replace doctors, underscoring the importance of a blended model in
which technology complements traditional clinical care. Responses from gynecologists confirmed
this pattern. Most relied on simple tools such as SMS or WhatsApp rather than specialized digital
platforms, which reflects Libya’s current healthcare infrastructure and limited digital integration.
Still, the optimism about future use of digital tools indicates a growing readiness for technological
adoption, provided that investments are directed toward infrastructure, cybersecurity, and digital
skill development [11].In summary, the findings suggest that technology holds significant
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potential for enhancing reproductive healthcare in Libya. Yet its long-term success depends on
addressing systemic barriers, strengthening women’s awareness, and equipping healthcare
professionals with the necessary skills [12].

5.Conclusion and Recommendations

This study looked into how technology plays a part in bettering reproductive health services in
Libya. It zeroed in on awareness levels and usage patterns, along with the benefits and the
challenges that come up. The results show that digital tools really offer a lot of potential here.
Particularly mobile apps and telehealth setups seem to boost access to reproductive health info and
services in good ways. Patients pointed out better care quality and easier access to health
information as key upsides. Gynecologists backed that up too. They saw how these tools could
raise awareness for women. Still, there are barriers that get in the way. Things like not trusting the
tech enough, low digital skills, and poor infrastructure hold things back a lot. The findings point
to some clear next steps for strategies. They should focus on building up digital health setups
stronger. Awareness campaigns could help build women's trust in health apps. And integrating
these digital tools into the current healthcare systems makes sense. Thing is, technology should
not take over from regular doctor visits. It works best as a support in a mix of care models.

If these challenges get tackled, policymakers and health groups can make use of digital
innovations. That would help create a tougher reproductive health system in Libya. In the end, it
contributes to universal health coverage and better outcomes for moms and kids.

Limitations and recommendation:

This study has a few limitations worth pointing out. For one thing, we used convenience sampling.
That means the results might not apply to all of Libya. The group we studied was pretty diverse.
Still, it probably does not cover women in rural spots or places with less help. Those areas have
tougher access to health care and tech. Next, everything came from self-reported surveys. People
might forget details or say what sounds better. This happens a lot with personal topics like
reproductive health. Then, we stuck to basic stats. No deeper tests to link tech use directly to health
results. That limits what we can say about causes. Last, all the work happened in Tripoli spots.
Other parts of Libya could be different. Infrastructure varies. So do cultural setups.

Looking ahead, future studies need bigger groups that really match the whole country. Bring in
rural women too. Mix up the methods for better views on how women see these digital tools. Get
into their thoughts and real health changes.
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